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FOREWORD

t gi es e great leasure to resent this 
No ination ossier or inscribing the Singa ore 
Botanic ardens as a NESCO orld Heritage Site  

The Singa ore Botanic ardens was established 
in 5  t  hectares with a six hectare track o  

irgin rain orest  the ardens is an in aluable green 
lung in the idst o  highly urbanised and densely 

o ulated Singa ore  Re arkably  it is also less than 
a inute walk ro  Singa ore s ain sho ing 
belt  Orchard Road  ndeed  Singa ore has care ully 

reser ed and rotected the ardens as an oasis 
o  cultural and natural heritage in the heart o  our 

odern island state

The ardens is ho e to ore than  heritage 
trees  the oldest o  which re date the ardens  
establish ent  The ardens is also ho e to se eral 
buildings and structures that were constructed 
between  and  ro  5  the ardens 
was de elo ed to ex lore the culti ation o  
econo ic cash cro s or the then British E ire  
including the co ercial growth o  rubber trees 
and oil al s  n the early 2 th Century  the ardens 
was a key layer in de elo ing inno ati e rubber 
culti ation techni ues that contributed greatly to 
the rubber boo  in Southeast sia and trans or ed 
the ace o  the regional econo y  Today  the 

ardens is widely regarded as the best reser ed 
English colonial botanic gardens in the tro ics

s one o  the world s ost isited botanic gardens 
with o er  illion isits annually  the Singa ore 
Botanic ardens is at the sa e ti e one o  
Singa ore s ost belo ed ublic s aces  ith ore 
than  kinds o  lants  the ardens is also 
the leading international institution or Southeast 

sian tro ical botany  and a key re erence centre 
or any researchers ro  all o er the world  The 
ardens has a world renowned orchid hybridisation 
rogra e  which was established in the 2 s  

To date  the ardens has registered ore than 5  
orchid hybrids   

s a key art o  Singa ore s culture since its 
establish ent  the ardens continues to host 
recreational acti ities and usical e ents  which 
bring eo le ro  all walks o  li e together  
Recognising the ardens  historical signi icance 
and the ride that any Singa oreans eel or 
the ardens  we ha e re ared this No ination 

ossier or discussion at the 2 5 orld Heritage 
Co ittee Session  2 5 also arks Singa ore s 

olden Jubilee ear  the 5 th anniversary of 
Singa ore s inde endence  This no ination is a 
itting tribute to the rich history o  our young nation  

 would like to take this o ortunity to thank the any 
local co unity grou s and artner institutions that 
ha e worked uietly behind the scenes to ut together 
this docu ent   a  ha y to gi e y ull su ort 
to the Singa ore Botanic ardens  no ination as a 

NESCO orld Heritage Site  

Mr Lawrence Wong
cting inister or Culture  Co unity and outh

Chair an o  the Singa ore National Co ission
or NESCO
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PREFACE

ong all the colonial botanic gardens in the 
world  those in Southeast sia ha e an unri alled 
i ortance in the steering o  the course o  history 
in new directions  re olutionising trade  establishing 
and to ling econo ies and deter ining the 
international ower balance   The British colonial 
botanic gardens as outposts of the Royal 
Botanic Gardens, Kew were at the ore ront o  the 
interchange o  botanic research and in or ation 
and ensured that the in luence o  these was ery 

uch greater than that o  the botanic gardens 
o  other colonial owers   Nowhere in the British 
colonies were the e ects o  econo ic growth and 
disco eries ore elt than at the Singa ore Botanic 

ardens through  in articular  the pioneering 
work on rubber cultivation in the late 1880s, 
which set in place the foundations of the 
worldwide 20th century rubber boom   Notably 
the Singa ore Botanic ardens has continued 
to ha e a leading role in the development of 
tropical plant science, economic botany and 
conservation in Southeast Asia   chie e ents in 
the 2 th and 21st centuries include the establish ent 
internationally o  the Botanic ardens as the cradle 
of breeding science for orchids    Since the s 
the Botanic ardens has ade a key and in luential 
contribution to the ‘greening’ of Singapore, now 
the world re iere garden city in this res ect   The 
Botanic ardens  throughout its history and to the 

resent day  has also always been a national place 
of culture, science and heritage much cherished 
and valued by generations of Singaporeans   t is 
etched in the e ories o  generations o  isitors
residents and ro ides a continuous sense o  lace 
and identity in an otherwise ra idly changing and 
de elo ing city    

The current no ination or orld Heritage 
status or the Singa ore Botanic arden seeks to 
enca sulate uch o  the abo e s ectru   The well-
defined multi-layered cultural landscape o  the 
Botanic ardens includes the unusual and original 
landsca e design and layout o  the leasure gardens 
o  the s  a tract o  original ri ary rain orest 
uni uely located in the heart o  the city  nu erous 
heritage trees  in aluable li ing and reser ed lant 
collections and an ense ble o  historic buildings 
and structures   ll o  these  in co bination  are 
the tangible evidence of the development and 
influence of the premier British tropical colonial 
botanic garden in the region and the legacy on 
which the success of today’s Botanic Gardens is 
built  

This docu ent is the No ination ossier that 
su orts the bid or Singa ore Botanic ardens to 
beco e a orld Heritage Site   

The No ination ossier is or atted according to 
the O erational uidelines or the le entation 
o  the orld Heritage Con ention ublished by 
the NESCO orld Heritage Centre in July 2  
t there ore includes the anage ent lan or 

the Singa ore Botanic ardens Candidate orld 
Heritage Site

The ossier has been re ared by Chris Bland ord 
ssociates CB  on behal  o  the National Heritage 

Board  the National arks Board  Singa ore Botanic 
ardens and other stakeholders   Stakeholders and 

the ublic were consulted during the re aration 
o  the dossier during 2 2 2   n o er iew o  
the consultation and awareness building which took 

lace is ro ided in Appendix A  
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EXECUTIVE SUMMARY 

State Party
Singapore 

State, Province or Region
Singa ore Central Tanglin istrict  Southeast sia

Name of Property
Singa ore Botanic ardens

Geographical Coordinates to the Nearest Second
atitude: N   55   
ongitude: E    5

Textual Description of the Boundaries of the 
Nominated Property

The No inated ro erty is bounded by Holland Road 
to the south  Tyersall enue Cluny ark Road to the 
west  the northern end o  the Botanic ardens to the 
north and the National ni ersity o  Singa ore s aw 

aculty E ans Road and Cluny Road to the east   

ts boundaries ha e been drawn to include all those 
areas or attributes that are a direct and tangible 
ex ression o  its Outstanding ni ersal alues as an 
outstanding exa le o  a British tro ical colonial 
botanic garden  

 Bu er one is ro osed around the No inated 
ro erty   t de ines an area where additional lanning 

guidance will be gi en to rotect the i ediate 
setting o  the candidate orld Heritage Site   Care ul 
consideration will be gi en to de elo ent ro osals 
within the Bu er one to deter ine whether they are 
likely to signi icantly detract ro  the Outstanding 

ni ersal alues  authenticity or integrity o  the site

Map of the Nominated Property, Showing 
Boundaries of the Nominated Property and 
Proposed Buffer Zone

See Figure 1 2  scale: :  and a s 
annexed  to the no ination dossier

Criteria under which property is nominated 

The Singa ore Botanic ardens is ro osed or 
inscri tion on the orld Heritage ist under Criteria 
ii  and i  o  the orld Heritage Con ention

Draft Statement of Outstanding Universal Value

Brief Synthesis

The Singa ore Botanic ardens  originally laid out 
in the s  is a green lung in the idst o  ra id 
and extensi e urban de elo ent   n addition to its 
botanic excellence today  the continued resence 
o  the Botanic ardens has ro ided generations 
o  Singa oreans and isitors alike with a sustained 
sense o  lace and anchor to the island s local 
cultural history

The Singa ore Botanic ardens is an exce tional 
exa le o  a British tro ical colonial botanic garden  
which e erged during the th century eriod o  
global ex ansion  ex loration and colonisation in 
Southeast sia   The Botanic ardens assu ed a 

re e inent role in the ro otion o  econo ic 
botany in the alay eninsula and Straits Settle ents 
ad inistration during the late th century and early 
2 th century   Today the landsca e o  the Botanic 

ardens bears testi ony to the history o  British 
colonial botanic gardens  the th century colonial 
legacy o  econo ic botany and the long lasting 
history o  and uni ue contribution to the econo ic  
social and scienti ic de elo ents o  the region   n 

articular  the ioneering work on rubber culti ation 
and techni ues or ta ing carried out in the s 
and s set in lace the oundation o  the early 
2 th century rubber boo  in Southeast sia  

The Botanic ardens has a well de ined cultural 
landsca e which includes a rich ariety o  historic 
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landsca e eatures that de onstrate clearly its initial 
establish ent as a leasure garden in the s and 
its subse uent e olution and continued role as a 
botanic garden   The extensi e li ing collections include 

any eteran trees and unusually the site includes 
a six hectare tract o  ri ary  lowland  e uatorial 
rain orest within its boundaries   n ense ble o  
historic buildings including colonial style bungalows  
built between the s and 2 s or sta  residences 
and ad inistration  contributes to the cultural 
landsca e o  the Botanic ardens

Since its beginning  the Singa ore Botanic ardens 
has been a leading centre in lant science  research 
and conser ation in Southeast sia   Today it is 
internationally recognised as a leading institution 
o  tro ical botany and horticulture and its library 
and herbariu  collections ser e as an i ortant 
re erence centre or botanists all o er the world   
The site re resents the cradle o  breeding science 
or orchids in sia  a hybrid rogra e ha ing irst 

been initiated in the Botanic ardens in the 2 s  
with or al orchid breeding rogra es continuing 
to the resent   

The Botanic ardens has layed an integral role in 
the social history o  Singa ore  ro iding a backdro  
or the li es o  residents  both ast and resent 

and a continual sense o  lace and identity in an 
otherwise changing city   t was and continues to be 
instru ental in the greening  and trans or ation 
o  Singa ore into a City in a arden  success ully 
i le enting the or er ri e inister ee uan 

ew s ision or this in the s

The British South and Southeast sian colonial 
botanic gardens were ree inent in ter s o  other 
colonial botanic gardens  as a direct conse uence 
o  their utually ad antageous role as out osts o  
the Royal Botanic ardens  ew   Singa ore Botanic 

ardens was art o  a wide network o  o er  
other British botanic gardens  which was any 
ti es bigger than that o  other colonial e ires  

ll these sites to so e degree contributed to th 
century de elo ents in econo ic cro  growing 
which established this region o  sia as an i ortant 
econo ic ower   Howe er  Ridley s late th
early 2 th century extensi e work on er ecting 
rubber culti ation and extraction  undertaken at 
the Singa ore Botanic ardens  co bined with his 
relentless ro otion o  the cro  can be singled 

out as erha s the ost signi icant contribution 
to alaya beco ing the biggest rubber roducer 
in the world and creating an entirely new and 
boo ing econo y with global in luence   s stated 
by Brockway  between the two world wars, 
Singapore was the rubber capital of the world  

Other re aining British tro ical colonial botanic 
gardens that ha e sur i ed ully or in art in South 
and Southeast sia include enang alaysia  

eradeniya Sri anka  Calcutta ndia  and Hong 
ong   Only eradeniya and Calcutta continue as 

signi icant botanic gardens today with a degree o  
scienti ic and recreation unctions   The co bination 
o  Singa ore Botanic ardens  rich and di erse 
historic cultural landsca e  long established 
scienti ic  educational and recreational world class 
unctions  re arkable contribution to econo ic and 

orna ental lant research articularly in relation 
to rubber roduction and orchid hybridisation  
high le el o  authenticity and integrity  role in the 
greening o  Singa ore and the sha ing o  the 
island s identity  along with the resence o  a tract o  

ri ary lowland rain orest ake it stand out when 
co ared to other si ilar ro erties

Criteria under which Inscription is Proposed 
(and Justification)

The Singa ore Botanic ardens is ro osed or 
inscri tion on the orld Heritage ist under Criteria 
ii  and i  o  the orld Heritage Con ention

Criterion (ii) – “Exhibit an important interchange 
of human values, over a span of time or within 
a cultural area of the world, on developments 
in architecture or technology, monumental arts, 
town planning or landscape design”. 

The Singa ore Botanic ardens has been a 
ro inent centre or lant research in Southeast 
sia since the th century   t continues to lay a 

leading role in the interchange o  ideas  knowledge 
and ex ertise in tro ical botany  agricultural 
econo y and horticulture and re resents an 
i ortant re erence centre or botanists all o er the 
world   The Botanic ardens has gained international 
recognition or starting and aintaining traditions 
in lantation agriculture  natural history  biodi ersity 
science and conser ation in the region and has also 
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layed a i otal role in the greening o  Singa ore  
which in luenced town lanning in other cities in 
Southeast sia  

Criterion (iv) – “Be an outstanding example of a 
type of building, architectural or technological 
ensemble or landscape which illustrates (a) 
significant stage(s) in human history”. 

The Singa ore Botanic ardens is an outstanding 
exa le o  a British tro ical colonial botanic 
garden and the best reser ed o  its kind   This 
cultural landsca e de onstrates its di erent 
stages o  de elo ent since 5  through its 
layout1  extant historic landsca e and built eatures 
and its uses and unctions   The e olution and 
sustained reser ation o  the Botanic ardens 
re lects the changing shi t in attitudes regarding the 
role and unctions o  botanic gardens worldwide 
and throughout Southeast sia   The asse blage 
o  historic landsca e eatures  and buildings 
and conser ed lowland ri ary rain orest in 
co bination  richly illustrate the de elo ent 
and ixed role o  the Botanic ardens during the 

eriod o  British colonisation   These  together 
with ore recent inter entions since Singa ore s 
inde endence  which res ect the cultural heritage o  
the ardens  continue to su ort the ery signi icant 
scienti ic  educational  cultural and recreational role 
and o er o  the Botanic ardens in the odern city
state o  Singa ore  

Statement of Integrity

The No inated ro erty includes within its boundary 
all ele ents necessary to ex ress its Outstanding 

ni ersal alues   ts co leteness is re resented 
by the range o  landsca e eatures  buildings and 
structures ost closely associated with the Singa ore 
Botanic ardens as a British colonial botanic garden   
The layout and ense ble o  landsca e  buildings 
and structures included in the No inated ro erty 
ha e high integrity  being in good condition and 
ha ing sur i ed irtually intact   The hysical abric 
o  the ro erty largely has not su ered ro  ad erse 
e ects o  de elo ents or neglect  with ina ro riate 
changes controlled through statutory rotection and 

 The layout has le  the unusual legacy o  the English 
andsca e o e ent in a tro ical en iron ent

anage ent easures   n addition  late 2 th century 
changes re lect the on going de elo ent o  the 
historic use o  the No inated ro erty and its role in 

ublic education   They do not signi icantly dilute the 
cultural landsca e  strong sense o  lace or traditions 
that endure at the Singa ore Botanic ardens  

Statement of Authenticity 

The key attributes that contribute to the 
Outstanding ni ersal alues o  the No inated 

ro erty eet the conditions o  authenticity   The 
landsca e  buildings and structures within the 
No inated ro erty ha e high le els o  sur i ing 
authentic abric and the s atial lanning and 
layout o  the No inated ro erty is authentic   
Considerable ele ents o  the No inated ro erty 
are either still used in the anner in which they 
were originally intended, or are used in a manner 
that is sensiti e to their original ur ose  

Protection and Management Requirements

The No inated ro erty is rotected by laws o  
the Singa ore o ern ent  na ely the arks and 
Trees ct and the lanning ct  which ro ide or 
a range o  statutory conser ation designations and 
de elo ent control lanning easures that will 

rotect and conser e its attributes o  Outstanding 
ni ersal alue   The a ority o  the ardens is 

designated as a National ark  and the whole o  the 
No inated ro erty is designated as a Conser ation 

rea which includes a nu ber o  Conser ed 
Buildings and Structures  and it is also designated 
as a Tree Conser ation rea   orks a ecting these 
conser ation designations are strictly controlled 
under the rele ant legislation   The isual setting o  
the No inated ro erty within the ro osed Bu er 

one is rotected by stringent controls on the height 
and or  o  buildings i le ented through the 
Singa ore aster lan   

ll land within the No inated ro erty is within the 
ownershi  o  the State and under the anage ent 
o  N arks   The Singa ore Botanic ardens  current 
annual o erating and sta  budget is S 5 illion  
with substantial additional unding a ailable to 
su ort a ariety o  in rastructural de elo ents 
and aintenance works   The Singa ore Botanic 
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Gardens employs 125 full-time staff, supported 
by an acti e olunteer base   Res onsibility or the 

ardens  o erall anage ent lies with its irector 
who is assisted by two Senior e uty irectors 
and our e uty irectors    The anage ent 

lan sub itted with the No ination ro ides an 
o erarching ra ework or the long ter  rotection 
and conser ation o  the No inated ro erty   
There are currently no substantial threats to the 
Outstanding ni ersal alues o  the No inated 

ro erty   

Name and Contact Information of Official Local 
Institution/Agency

Name: Jean ee s

Organisation: reser ation o  Sites and onu ents 
National Heritage Board  inistry or 

Culture  Co unity and outh

Address:  reser ation o  Sites and onu ents                                
 Sta ord Road 

Stamford Court,                              
Singa ore 2

Tel:  5 2 2 

Fax: 5  2

E-mail:  ean wee nhb go sg

Web address: htt : www nhb go sg s
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1.0 IDENTIFICATION OF THE 
PROPERTY 

a  Country and State arty i  
di erent

The State arty is Singa ore  

b  State  ro ince or Region

The No inated ro erty is located in Singa ore s 
Central Region  within the Tanglin istrict

c  Na e o  ro erty

S N ORE BOT N C R ENS  

d  eogra hical Coordinates to the 
Nearest Second 

The centre o  the No inated ro erty  the 
Singa ore Botanic ardens  is at:

atitude: N   55   
ongitude: E    5

e  a s and lans showing the 
Boundaries o  the No inated 

ro erty and ro osed Bu er one

Figure 1 shows the boundaries o  the No inated 
ro erty and ro osed Bu er one  

The ollowing a s ha e been annexed to the 
No ination:

 Map 1: n  si ed street a  showing the 
boundaries o  the No inated ro erty and 

ro osed Bu er one Scale : 5

 Map 2: n  si ed aerial a  showing the location 
o  the No inated ro erty within the State arty 
Scale : 5  aerial hoto dated 2

 Map 3: n  si ed to ogra hic a  showing 
the boundaries o  the No inated ro erty and 

ro osed Bu er one  Scale : 5  base a  
dated 2

  rea o  No inated ro erty ha  
and ro osed Bu er one ha

rea o  No inated ro erty:  hectares

ro osed Bu er one:  hectares
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2.0 DESCRIPTION

  

2 a  escri tion o  the No inated 
ro erty

The Singa ore Botanic ardens  at the heart o  
the city o  Singa ore  is the legacy o  5  years o  
hu an and scienti ic achie e ents   The landsca es 
o  the site re resent the e olution o  a British 
tro ical colonial botanic garden to a odern and 
world class botanic garden  scienti ic institution 
and lace o  conser ation and education   Easily 
accessible to the eo le o  the city and the island 
as a whole  ro  its origins to the resent day  
the Singa ore Botanic ardens has also always 

ro ided great leasure  knowledge and ins iration 
to many generations of residents, Singaporeans and 

isitors   The Botanic ardens is the ost isited 
botanic garden in the world  ha ing welco ed c   

illion isitors in the year 2 2 2   The Chinese 
ro erb 前人栽树，后人乘凉 translation: An 

earlier generation plants trees under whose shade 
later generations rest  cited by Singa ore s current 

ri e inister  ee Hsien oong  when o ening the 
Singa ore Botanic ardens  new Heritage useu  
in No e ber 2   enca sulates the alue and 
a reciation which Singa oreans attach to the 
Botanic ardens and the work o  their ore athers 
and earlier generations o  botanists and directors  

The ollowing aragra hs ro ide a detailed 
descri tion o  the No inated ro erty herea ter 
also re erred to as the site  the Botanic ardens and 
the Singa ore Botanic ardens2  at the date o  
no ination and re ers to all the signi icant eatures 
o  the ro erty and ele ents that ake it culturally 
signi icant   n line with rticle  o  the World Heritage 
Convention  the No inated ro erty shall be 
considered as a cultural heritage site and in accordance 
with aragra h  o  the Operational Guidelines for 
the Implementation of the World Heritage Convention 
July 2 2  it should also be regarded as a cultural 

landsca e   The uidelines state that:

Cultural landscapes are cultural properties and represent 
“combined works of nature and of man” designated in 

2 t should be noted that the ull extent o  the Singa ore 
Botanic ardens is wider than the boundary o  the 
No inated ro erty   or the ur ose o  this docu ent 
re erence to the Singa ore Botanic ardens re ers to the 
extent o  the No inated ro erty only

Article 1 of the Convention.  They are illustrative of the 
evolution of human society and settlement over time, 
under the influence of the physical constraints and/or 
opportunities presented by their natural environment 
and of successive social, economic and cultural forces, 
both external and internal. 

Location and Boundaries of the Nominated 
Property

The No inated ro erty is located in the south
central art o  Singa ore see Figure 2  within the 
co act and densely o ulated western edge o  the 
city centre   Orchard Road and the Central Business 

istrict o  the city are located res ecti ely 5k  
and k  to the south east o  the site   The southern 
ti  o  the Central ater Catch ent area  which 
co rises a network o  nature reser es reser oirs  is 
located a roxi ately 2 5k  to the north   

The No inated ro erty includes  hectares o  
the total  hectares which ake u  the Singa ore 
Botanic ardens   The boundary o  the No inated 

ro erty in relation to that o  the wider Singa ore 
Botanic ardens is shown on Figure 3   s illustrated 
on this igure  the northern end o  the Singa ore 
Botanic ardens has been excluded this includes 
the Jacob Ballas Children s arden  the lant 
Resource Centre nursery  Eco ake and surrounding 
lawns gardens  the Trellis arden and two ass 
Ra id Trans ort RT  stations  one o  which is still 
under construction   The No inated ro erty also 
excludes the new Tyersall earning orest extension 
to the Botanic ardens   The latter and northern 

one re erred to abo e ha e not been included as 
they do not contain eatures o  historic i ortance 
that are not already re resented ade uately

The No inated ro erty is bounded by Holland 
Road to the south  Tyersall enue Cluny ark 
Road to the west  the Botanic ardens  Bukit Ti ah 
Core to the north and the National ni ersity o  
Singa ore s N S  aculty o  aw E ans Road and 
Cluny Road to the east  
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The Singapore Botanic Gardens in the Context 
of the City

Ra id and continuing urbanisation and de elo ent 
o  Singa ore since the s has dra atically changed 
the landsca e and townsca e character o  the island  
including the area within which the Singa ore Botanic 

ardens is located   The Botanic ardens has howe er 
been conser ed relati ely unchanged   This well

reser ed historic landsca e which retains six hectares 
o  ri ary lowland rain orest  articularly within the 
context o  its high density urban setting  is recognised as 
or ing a s ecial and i ortant co onent o  the city s 

landsca e   t continues to ro ide Singa oreans and 
isitors alike with a sustained sense o  lace and anchor 

to the islands local cultural history and e ories 
gone by  n addition  it ro ides a aluable green oasis 
and essential access to nature or Singa oreans  being 
the ain ark within this art o  the city  s well as its 
recreational  educational  research and conser ation 
unctions  it also or s a key co onent o  a wider 

green in rastructure network established across 
Singa ore  which includes o er  arks  our nature 
reser es  ore than 2  hectares o  tree lined streets 
and o er 2 k  o  ark connectors  

The Singa ore Botanic ardens was na ed Asia’s 
Best Urban Jungle by Ti e aga ine in 2  
Garden of the Year by the Canadian arden Touris  
Council in 2 2 and Asia’s Top Park by online tra el 
site Tri d isor in 2      

Figure 4 indicates the land use context o  the site   
The land i ediately surrounding the No inated 

ro erty consists o :

 ow rise residential areas to the west north west 
and east south east

 andsca ed gardens the Eco ake and two RT 
stations one under construction  i ediately to 
the north located within the Singa ore Botanic 

ardens

 The Tyersall earning orest  an area o  
secondary egetation to the south west which 
now or s art o  the Singa ore Botanic 

ardens

 The ca us o  N S s aculty o  aw  ee uan 
ew s School o  ublic olicy and s orts grounds 

owned by the inistry o  Education to the north
east

Topography, Geology and Climatic Conditions

The Botanic ardens has an undulating to ogra hy 
being situated on one o  a series o  north south 
ridges and hills that underlie the Tanglin istrict o  
the city see Figure 5   ts height aries between 
2 2 etres and  etres abo e sea le el   The 
to ogra hy and stee  slo es in so e arts o  the 
site has greatly in luenced its layout in the di erent 

eriods o  its de elo ent   The highest areas rising 
relati ely stee ly to o er  etres abo e sea le el 
include Bandstand Hill the historic core o  the 
Botanic ardens  the tract o  ri ary rain orest  
Burkill Hall and the National Orchid arden  and 
the area now ri arily occu ied by N S s aculty o  

aw and associated houses the latter were originally 
erected as art o  the or er Ra les College and 
today or  art o  the No inated ro erty   The 
ra idly changing to ogra hy o  the site enhances 
the constant sense o  enclosure urther e hasised 
by tree co er and egetation  ex erienced by isitors 
walking around the site   

The Botanic ardens has a uni or  underlying 
geology  the bedrock o  which is granite o erlain by a 

09 o entous occasions: The Botanic ardens is o ular as a 
location or arriage ro osals

10 n educational school isit
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substantial thickness o  hea y i er ious clay   The 
root syste s o  trees  a art ro  so e s ecies which 
ha e anchoring ta roots  largely re ain at the sur ace 
o  the clay and de elo  their eeding roots in the 
layer o  deco osing lea  litter that accu ulates on 
the orest loor   The sa e clay is also res onsible or 
the creation o  swa  egetation on slo es o  less 
than  and has enabled their easy odi ication into 
lakes   The cli ate in Singa ore is tro ical with ean 
daily ini u  and axi u  te eratures o  2  
Celsius and  Celsius res ecti ely   The wettest 

onth is ece ber and the driest ebruary  though 
ariations are large   The a erage annual reci itation 

is 2  and relati e hu idity 5  

Evolution of the Botanic Gardens’ Landscape

The extent boundary and certain co onents o  
the internal layout o  the Singa ore Botanic ardens  

irst established in 5  ha e ine itably changed 
o er ti e   ndeed  botanic gardens are dyna ic 
and li ing landsca es  where change is not only 
ine itable and continuous but also integral to their 
history and ability to re ain rele ant    

The e olution o  the ardens  boundary is illustrated 
on Figure 6   

The key hases o  the site s historic landsca e 
de elo ent are:

 The leasure ardens  o  the gri Horticultural 
Society

 E ergence o  the Botanic ardens 

 ddition o  Econo ic ardens  

 act o  Higher Education College 
e elo ent

 inor e elo ents ro  the id 2 s to 
s

 S earheading the arden City ision

 odern Botanic arden and ey Tourist estination

 ull account o  the site s historical de elo ent is 
ro ided in  Section 2 b

The ‘Pleasure Gardens’ of the Agri–Horticultural 
Society

n 5  an gri Horticultural Society was granted 
c 22 hectares o  land by the colonial ad inistration 
to establish gardens in the Tanglin area   nder the 
Society s instruction  the land artly co ered by 
secondary egetation  was de elo ed into leasure 
gardens or the Society s subscribers by awrence 
Ni en  a Scottish born and trained gardener and 
local nut eg lantation anager   By  
Ni en had trans or ed the land into an attracti e 
landsca e laid out in the English andsca e Style  
co lete with cur ing aths  a lake  lower beds  a 
band arade area and a conser ed six hectare tract 
o  irgin rain orest   The Botanic ardens howe er 
had little  i  any  scienti ic in ut at this oint in ti e   
n  it was extended by c 2 hectares to the west 

and north west    black and white bungalow today 
known as Burkill Hall  as well as Swan ake were 
both created on this newly ac uired land   O erall  
the Botanic ardens  layout  as de elo ed by Ni en  
largely sur i es intact today   

Emergence of the Botanic Gardens

n  the ownershi  and anage ent o  the 
Singa ore Botanic ardens was taken o er by the 
British colonial o ern ent  the gri Horticultural 
Society ha ing run into serious inancial di iculties   
The Botanic ardens was soon a ter trans or ed 
into a ty ical colonial botanical establish ent and 
working botanic gardens  su erintended by a uali ied 
gardener botanist  Ja es urton  a ointed u on the 
reco endation o  the Royal Botanic ardens  ew   

11 Tanglin ate  ain historical entrance since the site s 
establish ent gate osts dated c
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nder urton s su er ision a library and herbariu  
were established  a wide array o  new lant 
s eci ens introduced including any trees to the 
south and the irst econo ic garden to the north
west  and the Botanic ardens  role in econo ic 
botany de elo ed   The Botanic ardens contained 
a signi icant oological collection between 5 
and  which was therea ter uch reduced and 
e entually re o ed ro  the Botanic ardens in 

5   al  alley was established in  and The 
ell in 2  the latter under the su er ision o  the 

Botanic ardens  new Su erintendent Nathaniel 
Cantley 

Addition of Economic Gardens

n  c  hectares o  ilitary Reser e  land  
located i ediately ad acent to the Botanic 

ardens  northern boundary  were annexed to the 
Botanic ardens and de elo ed into an econo ic
ex eri ental cro s  area known as the Econo ic 

ardens   The Botanic ardens was at its largest  
enco assing c 5 hectares o  land   Cantley and 
subse uent irectors continued to de elo  this 
as ect o  the Botanic ardens  role until the 2 s 
when the a ority o  the Econo ic ardens were 
rede elo ed into Singa ore s irst higher education 
college   Extant buildings structures constructed 
between  and the early 2 s include Ridley 
Hall 2  E J H  Corner House  House  
the ield ssistant s House   and Holttu  

Hall 2   Cantley  also de elo ed the 
otting ard nursery to su ly trees or city arks 

and orest reser es in c 2  

Impact of Higher Education College Development

n a bid to conser e so e o  the Econo ic ardens  
ost aluable collections  a nu ber o  lants 

were o ed to the Botanic ardens  historic core 
between  and the id 2 s   ollowing the 
loss o  ost o  the Econo ic ardens  the Botanic 

ardens shrank back in si e to c  hectares     
Extant buildings structures associated with the 
or er Ra les College include Houses 5 2

2  the arage 2 2  and Ra les Hall now 
known as Ra les Building  dated 5   

roxi ately  hectares o  land  which had 
or ed art o  the Econo ic ardens  was 

e entually returned to the Botanic ardens in  
and a urther 2 hectares in 2 5    

Minor Developments from the mid- 1920s to 1960s

Only relati ely inor landsca e de elo ents took 
lace between the id 2 s and s   These 

included  or exa le  the creation o  an Orchid 
Enclosure where the inger arden now stands  
and the rede elo ent o  a or er Rose arden3 
in 2  into the Sundial arden   n acti e orchid 
hybridisation rogra e was started in the late 

2 s and the now iconic bandstand erected in   

Spearheading the Garden City Vision

Between the early s and late s the Botanic 
ardens re ised its ission and ocus ro  a 

largely research oriented organisation to one that 
would s earhead and be the dri ing orce behind 
Singa ore s arden City  ision  this  in a sense  was 
si ilar to the Botanic ardens  role in the  s 
when they assu ed the role o  ro agating trees or 

lanting in Singa ore s streets and arks   Taxono ic 
research was te orarily de e hasised during 
this eriod and the Botanic ardens  ex ertise and 
resources redirected to su ort the arden City 

o e ent   arts o  the Botanic ardens were 
turned into nurseries and a School o  Orna ental 
Horticulture was o ened in Burkill Hall   

 Originally de elo ed by Cantley in 2 on the site o  
urton s re ious orchid lant house12 Holttu  Hall  2
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 nu ber o  new eatures  such as a Ja anese 
Garden and miniature waterfall, were added to 
the Botanic ardens during the s but  with 
the exce tion o  Sy hony ake  these were later 
re o ed when the Botanic ardens underwent a 

a or rogra e o  works in line with the National 
arks Board s aster lan  un eiled in   

Modern Botanic Garden and Key Tourist 
Destination

 year aster lan or the Botanic ardens 
was un eiled by N arks in  one year a ter the 
a oint ent o  r iat  Tan as its new irector  t 
enabled his new ision or the site to be articulated 
through a range o  ro osals grou ed according to three 
core areas the Bukit Ti ah Central and Tanglin Cores  
and deli ered in three hases  see Box 7 in Section 
2 b or urther details   Excellence in botanical research 
and conser ation education rogra es and the 

reser ation o  the sites heritage eatures all under inned 
the aster lan  nder r Tans directorshi  the Botanic 

ardens  regained its status as a re ier institution or 
botanical and horticultural research whilst ro iding a key 
tourist destination and lagshi  ark   

Extant works that were carried out within the 
No inated ro erty as art o  the aster lan 
include the creation o  the National Orchid arden 

5  isitor Centre N arks  Head uarters 
 inger arden 2  E olution arden 

2 5  and Healing arden 2   The scienti ic 
collections and acilities were also enhanced through 
the construction o  the Botany Centre 2  
which houses the herbariu  library and arious 
laboratories   nder Nigel Taylor s directorshi  
works ha e included the creation o  the ragrant 

arden 2  and Heritage useu  2   The 
de elo ent o  the Tyersall earning orest on 
a roxi ately nine hectares o  land added to the 
Botanic ardens  south western boundary in 2  is 
ex ected to be co leted by 2 5   

By the late s  the Botanic ardens  acti ities 
relating to the greening o  the island had been 
substantially realised and re aining acti ities 
redistributed to other new branches o  what 
subse uently beca e N arks see Box 1  

Existing Landscape of the Botanic Gardens

Overall Character of the Landscape

The Botanic ardens has a range o  landsca e eatures  
li ing collections  the ed gardens and s aces  which  
taken as a whole  ro ides a world class isitor attraction 
and i ortant en iron ent or recreation as well as a 
ital resource to su ort the Botanic ardens  scienti ic 

research   The locations o  the Botanic ardens  ri ary 
landsca e eatures are shown on Figure 7  

The existing landsca e o  the Botanic ardens gi es 
isitors and users the o erall i ression o  a lush 

tro ical garden    rich asse blage o  lanting the 
redo inant land co er  ro ides an intense di ersity 

o  green tones and textures  with exotic s lashes o  
colour or the obser er both in the wider landsca e and 
in ore close exa ination o  the lanting   

The extensi e existing tree co er and thick egetation 
along ost o  the boundaries o  the Botanic ardens 

ro ide a strong sense o  enclosure  insulation and 
relie  ro  the surrounding urban areas   There are 
there ore only inter ittent iews o  surrounding urban 
de elo ent and high rise buildings see Figure 
8   ithin the site the co lex co bination o  the 

ature tree co er and lant collections  as well as 
the ronounced and changing land or  generally 
li its the o ortunity or an o er iew o  the ardens   
Howe er a nu ber o  key internal iew corridors within 
the site  ro  higher ground  ro ide antage oints 
and a local sense o  o enness in so e areas as well as 
orientation or isitors   These ore o en areas include 
the lawns abo e Swan ake in the historic Tanglin 
Core  al  alley in the Central Core  and the less 

ature landsca e o  the Bukit Ti ah Core in the north 
o  the site see Figure 8

13 E olution arden
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BOX 1 THE N T ON  R S BO R  N  TS RO E

The histories o  the National arks Board N arks  and o  tree lanting in Singa ore are closely interlinked   
ndeed  ollowing the or er ri e inister ee uan ew s tree lanting ca aign launched  and arden 

City Ca aign launched  the ublic orks e art ent set about creating a s ecialist arks and Trees nit 
established   n  this unit erged with the Singa ore Botanic ardens  which at that ti e was the lead 

organisation in ro iding the ex ertise and lant aterials or the greening rogra es   t e entually beca e  in 
5  the arks and Recreation e art ent under the inistry o  National e elo ent  which was rena ed 

N arks in   The Botanic ardens along with the island s nature reser es ca e under its anage ent   s 
N arks continued to s earhead the aintenance o  the garden city and its roadside greenery  de elo ing new 

arks and u grading existing ones  it also e barked on the de elo ent o  a co rehensi e network o  ark 
connectors to bring the island s arks and green s aces to the co unity and ice ersa   N arks  head uarters 
are located in the Botanic ardens   

O erseen by a e ber board  N arks is a statutory board anaged by a Chie  Executi e O icer and three 
ssistant and e uty Chie  Executi es in charge o  three clusters : Cor orate e elo ent and Ser ices Cluster  
ro essional e elo ent and Ser ices Cluster under which the Botanic ardens sits  and ark anage ent and 
i estyle Cluster   N arks  re it includes  arks  our nature reser es  roadside greenery and the de elo ent 

o  a co rehensi e network o  ark connectors

et s ake Singa ore our arden  is N arks  ision   ts ission is to create the best li ing en iron ent through 
excellent greenery and recreation  in artnershi  with the co unity   N arks works towards achie ing the 
ollowing goals: to ro ide and anage sti ulating  di erse and aluable greenery  ins ire ownershi  and care or 

greenery and nature  ro ote green  recreation as a li estyle  anage nature areas or the ad ance ent o  li e 
sciences  and achie e organisational excellence   

O er the years  N arks  ission has e ol ed ro  creating a arden City to creating a City in a arden   n 
su ary  the new ision is ai ed at building a uality li ing en iron ent or a ibrant co unity  a ision built 
u on a ra ework o  six strategic thrusts: Establish world class gardens  which the Singa ore Botanic ardens 
alls under  Re u enate urban arks and enli en our streetsca e  O ti ise urban s aces and in rastructure or 

greenery and recreation  Enrich biodi ersity in our urban en iron ent  Enhance co etencies o  our landsca e 
and horticulture industry  and Engage and ins ire co unities to co create a greener Singa ore    key strategy 
in the City in a arden aster lan is to osition the Singa ore Botanic ardens as an iconic world class garden 
and to enhance it as a centre or heritage and botanical excellence        

N arks stri es to deli er di erse educational initiati es relating to eco awareness  nature and landsca ing   
nowledge is con eyed through lesson lans  hands on learning  con idence and skills building acti ities  rint 

and social edia  broadcast  online resource ackages  theatrical roductions  u skilling  scholarshi s and awards 
and knowledge sharing a ong colleagues   The Singa ore Botanic ardens deli ers a wide ranging and uality 
educational rogra e at the site   educational acti ities were run there between ril 2 2 and arch 
2   The Centre or rban reenery and Ecology s C E  rogra es are also conducted at the Botanic 

ardens

14 rborist at work 15 City in a Garden
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The undulating to ogra hy  distribution o  di erse 
egetation  historic eatures  a li ited nu ber o  

structures and buildings  an ade lakes  se eral 
dis lay gardens and iew corridors all co bine to 
create in detail the distincti e character o  the any 
di erent arts o  the Botanic ardens that gi e 
it its sense o  lace and history   Figure 9 defines 
these di erent character areas  i e  areas or ones 
that ha e a relati ely uni or  and distincti e isual 
character in ter s o  land or  egetation  eatures 
and ex erience   They are described in detail in 

endix i o  Appendix B.  Figure 9 defines all 
the character areas that or  art o  the Botanic 

ardens e en though so e o  these are excluded 
ro  the No inated ro erty   They are included 

here or co leteness since they all contribute to the 
o erall character and history o  the Botanic ardens

Botanic Gardens Core Zones

N arks  s aster lan or the Botanic ardens 
acknowledged the large scale o  the site and the 
long walking distance needed or isiting both ends 
o  it   t also recognised the landsca e di ersity and 

ulti aceted character o  di erent arts o  the site 
together with the wide range o  user ty es  including 
the local co unity  schools  tours  researchers  
exercise grou s and tourists   n ro iding or the latter 
in articular the aster lan ro osed and ulti ately 
i le ented i ro e ents see Box 7 in Section 
2 b or urther details  within the ra ework o  three 
core ones  which now include a  ourth one  the 
recently added Tyersall earning orest one learning 
one   Today  each o  the core ones still broadly 
ro ide access  a enities and acilities or di erent 

user grou s and include in detail a range o  di erent 
landsca es o  arying character   Figure 9 there ore 
indicates the ones as ollows:

 Tanglin Core  historic one

 Central Core  touris ad inistration one

 Bukit Ti ah Core  education learning one

 Tyersall earning orest Core  education
learning one

n reality there is ine itably so e o erla  in one 
anage ent  unctions  uses and character but 

the ones re ain a use ul way to understand and 

describe the co lex existing landsca e o  the site 
at the broad le el   t is i ortant to note that the 
extant historic eatures see Figure 14  that are the 
heritage attributes o  the No inated ro erty  whilst 
concentrated in the Tanglin Core  are also re resented 
in all the other core ones  with the exce tion o  the 
Tyersall orest one

Tanglin Core Zone

This one was the a roxi ate site o  the original 
leasure gardens Botanic ardens and includes 

the Tanglin ate  current gates dated 2  the 
ain historical entrance to the ardens originally 

a road entrance but now restricted to edestrians   
 new RT station is lanned o osite this gate   

Throughout the one the historic landsca e and 
layout re ains clearly e ident   Ni en s aths  ring 
roads  swee ing lawns and Swan ake s  still 
re lect his res onse to the to ogra hy and the 
in luence o  the English andsca e Style o  the ti e   

Display Gardens the s Vanda iss Joa ui  
dis lay  2  Sun arden  2 5 Bonsai arden and 

2  Sundial arden  and a rangi ani collection 
to the east  dated 2 s  ha e been laid out on the 

gently slo ing sides o  Bandstand Hill Character 
rea 5  on the to  o  which sits the decorati e white 
ainted Bandstand  which is the ocal but 

secluded oint a ong the eteran tree cano ies 
ad lawns   Bandstand Hill  which or ed art o  
the s design o  the then leasure gardens  
co ands the highest oint in the original area 
o  the No inated ro erty   The layouts o  the 
Sundial arden  Sun garden and Bonsai collections 
all contrast with the ore in or al landsca e 
surrounding the

16 Bandstand Hill
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Swan Lake Character rea  nestles at the oot 
o  slo ing lawns e ered with a wide ariety o  
s eci en and eteran trees   lthough tro ical in 
a earance  the lake setting re lects its historic 
character which was intended to e ulate British 

leasure gardens ublic arks  with a wide ro enade 
ollowing a large water body and scattered trees set 

within own grass   The arsh arden  laid out in 
 is located to the south and incor orates the 

re nants o  a rhinoceros wallow and alligator onds 
resent in the Botanic ardens during the late th 

century  when the Botanic ardens contained such 
oological collections

The Ginger Garden Character rea  is illed with 
lush tro ical lanting showcasing o er 55  di erent 
ty es o  gingers and s ecies in the related a ilies 
o  the heliconias  bird o aradise  bananas and 
arrowroot   The Halia restaurant co lex  o ened in 

ril 2  occu ies the northern end o  this inger 
arden and ser es so e o  the isitors going to the 

National Orchid arden ro  the coach dro  o  

The water su ly or Swan ake originates ro  
the Tyersall earning orest  entering the site in the 
area known as The ell  located by the Swan ake s 
northern extre ity    irst de elo ed as a ernery 
in the early s  it has retained its distincti e 
character   The sheltered  hu id en iron ent a ours 
certain unusual lants  such as Monophyllaea 
horsfieldii  though it does not ha e a taxono ic 
collections ocus   There is an abundance o  tall 

racaena along the arious aths and a nu ber o  
large and cli bing raceae   ttracti e erns and ern 
allies can be ound in the shadiest s ots   

The Botany Centre and reen a ilion 
Character rea  which were built in 2  
eature Singa ore s irst itched green roo  and 

acco odate research acilities and the isitor  
in or ation centre or arri als at the Tanglin ate 
or Botany Centre itsel     n i osing eteran tree  
Callophyllum inophyllum  which in luenced the 
layout o  the Botany Centre  stands tall at its centre   

 large lawn slo es southwards to the west o  the 
Centre  with the reen allery 2  and Holttu  
Hall 2  today housing the Heritage useu  on 
the crest o  the slo e   Ridley Hall 2  is located 
i ediately to the north o  the Botany Centre     
The ad inistrati e research centre o  the Botanic 

ardens has been located in this art o  the Botanic 
ardens since the late th century  

The Potting Yard area dating back to the s  
Fernery Garden  Aroid Garden  and 

lant House arden irst established in 2 and 
redesigned in the 5 s  are located at the oot o  
an east acing slo e enclosed in dense egetation  
close to Cluny Road Character rea  

17 Swan ake and surrounding lawns
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 The shady Plant House Garden is more 
sy etrical and or al in a earance design 
than ost o  the rest o  the Botanic ardens with 
the exce tion o  the Sundial arden   t originally 
contained a large rectangular lant exhibition 
house  co leted in 2 and roo ed in 5  
erected to acco odate ublic lower shows 
and dis lays o  otted lants and annuals so e 
o  which were or sale   t now co rises a grass 

uadrangle surrounded by ergolas  with a central 
water lily ond co leted 5   

North o  Bandstand Hill  a raised boardwalk leads 
isitors through a tract o  dense and tall primary 

rainforest  Only li ited gli ses o  the sky can 
be achie ed through s all o enings in the cano y 
o  the ature orest trees    total o   tree 
s ecies ha e been recorded in the Rain orest by 
the Botanic ardens  scientists  but any o  these 
are re resented by ew or solitary indi iduals  as is 
to be ex ected in such a s all area o  s ecies rich 

egetation   This ele ent o  the Botanic ardens 
was care ully reser ed and integrated into the 
landsca e ro  the outset

Central Core Zone

Once art o  the Econo ic ardens  this one 
now includes ri ary tourist attractions  Visitor 
Welcome Centre Plaza/Palm Court and amenity 
acilities  closely related to a arking and dro o  
one at the Nassi  ate on Cluny Road  N arks  

head uarters buildings  the National Orchid 
ardens and the historic al  alley   ost o  this 

area was rede elo ed during the s ollowing the 
s aster lan  ey eteran trees  other heritage 

eatures and buildings were care ully retained

E.J.H. Corner House  a traditional Black and hite 
style bungalow co leted in  do inates a 
s all grass hill to the west   t is set a ong lush 
tro ical lanting and includes a s all do estic 
scale garden i ediately ad acent to the house    
di erse collection o  al s contiguous with those o  
the nearby al  alley is located on the south side 
o  the house   

Palm Valley Character rea  lanted ro   
where an Econo ic arden de elo ed under 

urton s su erintendence once stood  stretches 
northwards ro  Orchid la a  gently slo ing down 
to Sy hony ake   This large ex anse o  grass  with 

ulti le scattered ature al s o  arying si es 
c 22  s ecies re resented  and other tree s ecies  

is nestled in a shallow alley between the Rain orest 
and the National Orchid arden whose eastern 
side once included art o  the original extent o  

al  alley   hile being ore o en in character 
than other arts o  the Botanic ardens  the any 

al s and to ogra hy still li it ull anora ic 
iews   Symphony Lake do inates the northern 

end o  this character area  with its iconic stage the 
Shaw Sy hony Stage  built in 2 5 to re lace  an 
earlier stage erected in 5  ro iding a ocal oint 
in iews along the alley    n arrow installed in 

 e erges ro  the lake  ointing towards 
reenwich  ondon   This arks the location o  a 

te orary station or the obser ation o  terrestrial 
agnetis  set u  in the ardens in   Broad 

iews to the south are a orded ro  the iewing 
Terrace    series o  beds located along Heliconia 

alk to the east  dated  showcase the larger 
growing and ore s ectacular s ecies o  this genus   
This strengthens the lush tro ical character o  al  

alley

20 The lant House
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The National Orchid Garden Character rea  
which re resents the largest er anent dis lay o  
orchids in the world  was designed to showcase the 

roducts o  the Botanic ardens  orchid breeding 
rogra e   t was co leted in 5 and is sited 

on the side o  the hill u on which Burkill Hall  
a black and white lantation style bungalow is 
located   The winding aths o  the orchid gardens 
lead isitors through this secluded and lush 
landsca e showcasing a ta estry o  orchid bloo s o  
all sha es  shades and si es   The isthouse 5  
bro eliad enclosure 5  and cool house 2  

ro ide urther s ecialist tro ical dis lay gardens 
within the National Orchid arden   The latter 
houses an arti icially controlled ontane tro ical 
cloud orest dis lay with trees and rocks dra ed with 
orchids and carni orous lants   The Orchid la a at 
the entrance to the National Orchid arden ro ides 
a key eeting lace  o erlooking al  alley and 

ro iding access into the National Orchid arden to 
the west and inger arden to the south   

 s all se i wild re nant o  reshwater swa  
where water runs through throughout the year  the 

Orchid Nursery and ature trees are located to the 
north   The latter are ostly assu ed to ha e been 
trans lanted ro  the or er Econo ic ardens   
ndeed  ro   until the early 2 s a nu ber o  
aluable ruit and ti ber s ecies were trans lanted 
ro  the Econo ic ardens  which were ex ected 

to be lost   Trans lanted trees included durian  
tamarind, Diospyros blancoi  ahoganies rican and 

erican  Erythrophleum guineense and Sterculia 
foetida   These are now the largest exa les o  these 
s ecies in the Botanic ardens and will be ade 
accessible to the ublic a ter the National Orchid 

arden undergoes re urbish ent during 2 2

22 al  Court
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The Ra les Building Character rea  co leted 
in 5  and ad acent car ark ood and be erage 
acility do inate the north east corner o  this one

Bukit Timah Core Zone

This one includes the rede elo ent o  the 
old Econo ic ardens and later the or er 
Ra les College rounds   ost arts o  the 

one ha e relati ely recently been recreated 
as a a ily landsca e or the artici ation and 
de onstration o  acti e li ing and learning through 
the a reciation o  the ed lant areas  s eciality 
gardens and lay   The one has ublic access with 

arking at the Cluny ark ate or ia the existing 
RT Station at the unction o  Cluny Road and 

Bukit Ti ah Road   nother RT station or a 
di erent RT line is also under construction along 
the northern boundary o  this one   The Botanic 

ardens  lant resource centre 5  located 
outside the boundary o  the No inated ro erty  
or rare lant ro agation and accli atisation  sta  

training  conser ation and education  is also located 
on the northern boundary

The Eco Lake and its surroundings Character rea 
5  has a gently undulating to ogra hy  with s all 

grass an ade ounds to ed with wooden 
shelters o erlooking the Eco ake   t is generally 
o en with iews ossible across it and to high rise 
buildings located beyond the site boundary   The 
Eco ake  a naturalistic lake with a shingle shore and 
swa  lants along its argins  do inates the area   

 nu ber o  lant collections dis lay gardens ruit 
trees  s ices  ba boo re lexology  trellis garden and 

oliage garden  are dotted around the lake ro iding 
ariety and orna ental interest   lanting here is 

generally not yet ully ature  

The Jacob Ballas Children’s Garden Character 
rea  was designed and lanted ro  2  to 

2  to ro ide a uni ue disco ery and learning 
ex erience in a garden setting or children o  u  
to 2 years o  age   Set in woodland it includes 
interacti e lay e ui ent  indoor and outdoor 
li ing classroo s  hands on gardens  sensory garden 
and a e    rece tion centre and car ark are 
located to the east o  the area

The Evolution Garden Character rea  was laid 
out in 2 5 on a s all o en hill  once the site o  the 
Econo ic ardens  worker housing   t is isually 
enclosed by dense tree lanting   winding ath 
takes the isitor on a ourney re ealing di erent 
e ochs o  ti e and exhibits the e olution o  lant 
li e   S eci ens  outcro s o  rocks  large boulders 
and ossils so e real and so e arti icial  border 
both sides o  the ain ath s iralling to the base o  
the hill  gi ing it a distincti e character   ts south
western and eastern edges contain older lantings 
o  ti ber trees

Co leted as a new s eciality garden in 2  the 
Healing Garden Character rea 2   re laced 
college land bearing derelict uni ersity out
buildings  a ew large trees retained  and so e 
s aller trees  shrubs and lawn   The Healing arden 
is located ad acent to the old uni ersity houses and 
is laid out o er slo ing and terraced ground acing 
south east    co lex o  winding aths leads the 

isitors through generally new lantings which 
includes highly lori erous herbaceous s ecies  
inters ersed with tall tree s eci ens including 

eteran trees such as Palaquium obovatum, planted 
by Ridley in the then Econo ic ardens  which 
gi e it a distincti e character   5  s ecies o  lants 
used or traditional edicine in Southeast sia 
are laid out in the sha e o  the hu an body  the 

lantings corres onding to those body areas the 
lants are used to treat   This garden surrounds the 

or er Econo ic ardens  historic ield ssistant s 
House House 6  co leted in  and includes 

ature oil al s dating ro  c 2  likely to ha e 
been lanted as sources o  seed or the nascent 

lantation industry at the ti e

26 Ra es Building
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i e houses and their setting Character rea  
originally constructed between 2  and 2  
or the former Raffles College, are located along 

the edge o  a hillto  set back against the Botanic 
arden s boundary  which slo es down stee ly to 

the west   This art o  the one  unlike the younger 
lanting to the north  contains nu erous ature 

trees including old te busu trees and al s dating 
back to the 2 s   The Garage built so eti e 

2  and 2  is located at the oot o  the hill 
below the i e houses  with old nut eg and durian 
trees in between   The Fragrant Garden co leted 
in 2  re lacing derelict uni ersity out buildings  
wra s around House 5 and contains new lanting 
including di erse shrubs and herbs with sweet
s elling lowers   Chinese tombs 2  set 
within an o en grass lawn with scattered shrubs and 
trees are located to the north east o  the one   

32 Fragrant Garden

30 Stee  slo es below Old College Houses
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29 E olution arden
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28 Jacob Ballas Childrens  arden
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Tyersall Learning Forest Core Zone

This whole one co rises century old dense 
secondary orest o ergrown with laurel  Albizia 
and towering te busu trees  so e o  which were 

lanted in 2   egetation currently blocks iews 
in and out   Recently added as an extension to the 
Botanic ardens  this one will be de elo ed into a 
learning orest   This will in ol e the conser ation 
o  existing biodi ersity  curation o  botanical 
collections  establish ent o  better connecti ity 
with the Rain orest  re ositioning o  the existing 
Tyersall enue  restructuring o  isitor access to the 
National Orchid arden inger arden  creation 
o  resh water swa  orest and extension o  the 
National Orchid arden nursery   t is antici ated 
that this ro ect will be co leted by the end o  
2 5

Trees

Trees are an i ortant co onent o  the 
No inated ro erty  contributing strongly to its 
character and o erall structure   The site contains 
a wide variety of trees, of varying ages, planted for 
scienti ic botanical research  conser ation and
or horticultural aesthetic ur oses    nu ber o  
trees are o er  years old and so e re date the 
site s creation    trees ha e been designated as 
Heritage Trees uali ying criteria include: a girth o  

ore than 5 etres  rarity o  s ecies and historical 
signi icance   These are listed in Appendix C.

Buildings and Structures in the Landscape 

Historic Buildings in the Botanic Gardens 

any o  the historic buildings o  the Singa ore Botanic 
ardens re lect a tradition o  ro iding housing 

or o icials and ad inistrators during the colonial 
era   hile Burkill Hall and E J H  Corner House were 
constructed as residences or the Botanic ardens  

irectors and ssistants  Holttu  Hall and Ridley Hall 
were constructed as ad inistrati e buildings o ices  
laboratories and library herbariu   House  and 
the arage were built in  and 2 2  ser ing 
as the residence o  the ield ssistant and arking 
s ace or College sta  res ecti ely   Houses 5  on 
the other hand  were built between 2 2  to ro ide 
acco odation and o ices or acade ics working in 
the then newly constructed Ra les College  Singa ore s 
irst tertiary college later these were used as the bases 
or arious uni ersity aculties  built on land which had 
re iously or ed art o  the Botanic ardens   

Ra les Hall was not built until the 5 s and was 
intended as a residence or college students   Extant 
as well as lost historic buildings in the Botanic ardens 
were generally odest  wooden and do estic in scale 
and were o ten laced in locations dee ed con enient 
or the o erational re uire ents o  the site at the ti e   

The early institutional buildings o  the Botanic ardens 
were also do estic in scale and were built in the styles 

o ularly used or residential buildings o  their ti e   
Box 2 ro ides ore detailed historical architectural 
context or the buildings in the Botanic ardens   

Built Features 

Figure 10 indicates the location o  all built eatures 
in the Singa ore Botanic ardens including those 
located outside o  the boundary o  the No inated 

ro erty   The No inated ro erty contains a range 
o  built heritage eatures which are li ing testa ents 
to the site s di erent hases o  de elo ent  
the renowned igures who li ed in the  and 
also the architectural history o  Singa ore   The 
earliest structure to ha e been erected within the 
No inated ro erty is Burkill Hall  and the 

ost recent City e elo ent i ited C  reen 
allery outside Holttu  Hall 2   The ollowing 

sections consider all built eatures located within the 
No inated ro erty   

33 Tyersall Forest
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BOX 2 RCH TECT RE O  B N O S N S N ORE

id Singa ore s collecti e built en iron ent  enli ened by a lethora o  architectural styles  or s and cultural 
in luences  certain or s o  architecture such as the colonial bungalow stand out   So e o  the historic buildings 
o  the Singa ore Botanic ardens re lect eriods o  the e olution o  the colonial bungalow in Singa ore   The 
houses or bungalows in the Botanic ardens built at arious ti es between  Burkill Hall  and the 2 s 
Holttu  Hall  also re lect a tradition o  ro iding housing or o icials during the colonial era  

Houses built or the English in sia and rica during the colonial era are re uently re erred to as bungalows   
Howe er  the word has been e loyed to describe a broad range o  building ty es in di erent cultural contexts 
o er the centuries   ro  its origins in ndia where they were irst ada ted by the East ndia Co any in the th 
century  the colonial bungalow s read to arious out osts o  the E ire  including Singa ore   nglo ndian 
neoclassical style was utilised or the early exa les which were single storey  s uare or rectangular or s 
raised on linths and eatured hi ed thatched roo s su orted by ti ber or ba boo illars   These illars also 
su orted the ele ated erandahs surrounding the house which hel ed cool Euro eans unused to li ing in such 
hot and hu id tro ical cli ates   ater designs were ty ically two storey  sy etrical in a earance and with a 
orward ro ecting ortico   i ing roo s were laced on the u er loor and o ices located on the ground loor   

 roduct o  the British rts and Cra ts o e ent  the Black and hite style house or bungalow is a kind o  
tro ical ersion o  ock Tudor or Tudorbethan  a style o ularised in England in the Edwardian eriod early 2 th 
century   Characterised by a stuccoed brick base  stuccoed oric or Tuscan colu ns o  load bearing asonry  and 
a ti ber ra ed u er loor  with interlocking clay Singa ore  tiles to the roo  the ty ical colour sche e o  these 
Singa orean houses was not an original eature but beca e ashionable later   The li ing and dining roo s were 

laced downstairs with a central staircase u  to a central lounge erandah  extending o er a ro ecting orch with 
bedroo s o  it to either side  The Black and hite house ca e to e ito ise social distinction in the colony   ith 
so e exce tions  the Black and hite era ended in Singa ore with the end o  the orld ar  building boo   ew 

ri ately built exa les re ain today although so e o  the ilitary housing ro  the ost orld ar  eriod  
while uch altered internally  has sur i ed   nother two ty es o  bungalows e erged in the irst hal  o  the 2 th 
century  although these were o ten constructed ro  rein orced concrete  so eti es with so e ti ber ra e 
ele ents re aining   

The rt eco bungalow o  the late 2 s s is noted or the stylisation o  classical oti s and the reduction o  
orna ental ouldings and ro iles    The houses were being ada ted to ore co act a ily li ing  with or erly 
exterior unctions now being incor orated into the ain house   ater stages saw erandahs disa earing ro  the 
ront o  the houses   Bungalows o  the 5 s s o ten had asy etrical loor lans  no orna entation and 

were characterised by o erhanging concrete sunshading ins  atterned ents abo e windows  occasional circular 
windows and cur ed corners  

34 Burkill Hall
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dditional in or ation is ro ided in Appendix 
D   This section has been in or ed by CO OS 
Singa ore td s Research Report 2

Chinese ra es igure   No  

Three historic to bs are located close to the 
entrance to N S  aculty o  aw   The oldest to b is 
that o  a husband and wi e buried together in 24   
The tablet was erected by the cou le s grandson   

 second to b with two se arate to bstones  
is located nearby  where another cou le was 
buried next to one another  by their daughter and 
grandsons in   Research has re ealed that it 
is likely that the descendants o  the to b dated 

2 and those dated  were related    third 
to b is also located nearby but is issing its tablet   
The site where the to bs were erected is likely to 
ha e or ed art o  a series o  ga bier lantations 
as described in J T Tho son s 5 working 

a  and   Cole an s  a  o  Singa ore   
These heritage eatures are i ortant in their own 
right but also ro ide a link to an earlier use and 
occu ants o  this art o  the Botanic ardens

The to bs ossibly re resent the oldest sur i ing 
e idence o  the resence o  Chinese settlers in the 
early th century   Older burials are resent in Bukit 
Brown  but the 2 gra e ound in the Botanic 

ardens is the oldest in situ burial since those at Bukit 
Ti ah were o ed there during the s   ery ew 
intact arte acts re dating 2 sur i e in Singa ore  
with the exce tion o  one or two Chinese te les   

 ossibly the oldest in situ to b on the island   This belongs to 
iu heng hi and his wi e  i Ci Shu   Nearby are two other 

to bs belonging to Huang Hui Shi and his wi e Si a Ni 
n or ation ro  CO OS Singa ore td Research Report, 

2

Buildings o  the or er Ra les College igure   
Nos  2 and 

Buildings o  the or er Ra les College include 
Houses 5  designated as Conser ed Buildings 
in 2  the Ra les Building Hall  designated 
as a Conser ed Building in 2  and the  arage 
designated as a Conser ed Building in 2

Houses 5

lthough located within the Botanic ardens  this 
grou  o  i e houses  ositioned in a crescent or  
around the or er Ra les College which was 
ga etted as a National onu ent in 2  were 
built so eti e between 2  and 2  as art o  
the sta  housing ro ision or the College by the 

s  they had beco e aculty buildings   The land 
on which the or er college is located originally 
or ed art o  the Botanic ardens  Econo ic 
ardens 

The or er Ra les College  o icially o ened in 
2  was designed by the architects Cyril  arey 

5  and raha  R  awbarn  
ondon based architects who won the co ission 

in an British  e ire wide architectural co etition 
held in 22   ocal architectural ir  Swan and 

aclaren su er ised the construction   t can be 
assu ed that arey and awbarn were also the 
architects o  Houses 5   Both architects ha e 
housing sche es that ha e been ublished in 
England     

The i e houses bungalows  are in the then 
re alent rts and Cra ts style with so e rt eco 

ele ents   The sheer architectonic ex ression 
and res onse to the tro ical cli ate akes the  
so ewhat se ere   No single house has sur i ed 
intact with all o  its original eatures  but the sur i al 
o  di erent eatures in the arious houses ro ides 
a good understanding o  their original layout and 
character   These blockish double storey houses  
with bays nu bered in an octastyle  are odest but 
well ro ortioned  co bining characteristics o  the 
traditional Singa ore colonial bungalow with eatures 
o  English do estic houses o  the ti e  such as a 

ro inent central staircase and arious decorati e 
inishes   Their design calls or an o er sailing gable

hi  roo  with extensi e ea es  su orted on ti ber 
shoulders   This in turn creates i ressi e shadows 
that all on the walls and side shoulders   

35 Chinese ra e
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ithin the context o  the Singa ore Straits 
Settle ents bungalow  they share so e but not all o  
the characteristics o  the rt eco bungalow  which 
is o  the sa e eriod   nlike the rt eco bungalow  
these houses ha e a sy etrical layout and retain 
the entrance hallway and the se arate outhouse
ancillary building   The erandah  howe er  is no 
longer isible on the ront o  the house  but a ears 
only on the irst loor acing the rear   ll the houses 
are situated so that their gardens look down onto 
the Botanic ardens and are largely secluded by 

egetation   On the ront the houses look onto what 
has beco e a ring road around the college buildings   

Houses 5 do not strictly con or  to the de ined 
or s o  the Singa ore Straits Settle ents bungalow 

but rather re resent a uni ue ty e that should 
be considered in the e olutionary history o  the 
bungalow between the Black and hite and the rt 

eco ty es   These well ro ortioned and well built 
do estic residences uni uely co bine ele ents 
o  the traditional bungalow with British Edwardian 

eriod eatures at a key e olutionary stage o  the 
Singa ore Straits Settle ents bungalow

House  originally na ed edah House

House  is a two storey  se en bay house  with 
a hi ed tiled roo  and rendered inish  currently 
occu ied by the o ices o  the Centre or rban 

reenery and Ecology C E   t co rises a si le 
orch at its centre with hal round arches to the side  

a balcony abo e and distinct water s routs to either 
side   The windows on the ront and side ele ations are 
side hung case ents  with a gla ed double door with 
side lights and o erlight onto the balcony  The ront 
door has a lattice attern with gla ing and o erlight  
with a narrow window to either side  also with the sa e 
lattice attern   

The achine tiled roo  has dee  s rocketed ea es 
su orted by ti ber brackets   On the rear garden  
ele ation the central staircase tower is de ined by a 
blank base and high le el case ent windows  so e 
with shutters  u  to the distinctly ointed ea es   The 
u er loor windows are a continuous run o  case ent 
windows on both sides with lou ers to the to  ane   
On the ground loor on each side a central gla ed 
double door with side lights and o erlight o  lou ered 
ents is lanked by a case ent window on either 

side  also with lou ered ents at the to   The ancillary 
building to the southwest shown on a 5 s aerial 

hotogra h no longer  re ains   House  is lower than 
the road le el and a large odern cano y has been 
erected in ront o  the building   t also now aces a 
nu ber o  odern college buildings

House 2 
House 2 is a two storey  se en bay house  with 
a hi ed tiled roo  and rendered inish  currently 
occu ied by N S  aculty o  aw s Society uild House   
t co rises a si le orch at its centre with hal

round arches to the side  balcony abo e and distinct 
water s routs to either side   The windows on the ront 
and side ele ations are side hung case ents with 
shutters   There is a gla ed double door with side lights 
and o erlight with lattice attern onto the balcony   
The ront door has a lattice attern with gla ing and 
o erlight  with a narrow window to either side  also with 
the sa e lattice attern   The achine tiled roo  has 
dee  s rocketed ea es su orted by ti ber brackets   
On the rear garden  ele ation the central staircase 
tower is de ined by a blank base and high le el 
case ent windows u  to the distinctly ointed ea es   

The u er loor erandah o  House 2 re ains o en 
with lou ered shading to the to  art   On the ground 
loor there are three o enings to each side  with 

lou ered ents on one side and with double doors 
and o erlight with the lattice attern on the other 
side ossibly added later     single storey co ered 
walkway on the north west with a scallo ed concrete 
trellis and tiled roo  connects the ro erty to a single
storey ancillary building   This building is shown on 
a 5  aerial hotogra h and is likely to be art o  
the original design   House 2 now aces a nu ber o  

odern college buildings

House  originally na ed Johore House

House  is a two storey  se en bay house  with 
a hi ed tiled roo  and rendered inish  currently 
occu ied by N arks acilities anage ent Tea   t 
co rises a si le orch at its centre with hal round 
arches to the side  balcony abo e and distinct water 
s routs to either side   The windows on the ront and 
side ele ations are side hung case ents  with a gla ed 
double door with side lights and o erlight onto the 
balcony  The ront door has a lattice attern with 
gla ing and o erlight  with a narrow window to either 
side  also with the sa e lattice attern   The achine
tiled roo  has dee  s rocketed ea es su orted by 
ti ber brackets   On the rear garden  ele ation the 
central staircase tower is de ined by a blank base and 
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high le el case ent windows u  to the distinctly 
ointed ea es   The u er loor windows are a 

continuous run o  case ent windows on both sides   
On the ground loor on each side  a central gla ed 
double door with side lights and o erlight is lanked 
by a case ent window on either side    single storey 
co ered walkway on the east with a scallo ed concrete 
trellis and tiled roo  connects the ro erty to a single
storey ancillary building running north south   This 
building is shown on a 5  aerial hotogra h and is 
likely to be art o  the original design   House  re ains 
in close roxi ity to the historic college buildings with 
which it still or s a discernible grou  

House  originally na ed ans ield odge

House  is the slightly larger and grander o  the i e 
houses  originally intended or the College resident   
n the layout o  the crescent it is ositioned ery 

slightly o  centre to the college buildings  shown with 
a circular dri eway with in  and out  access on a 5  
aerial hoto  where all the other houses ha e a single 
dri eway entrance

t is a two storey  se en bay house  with a hi ed 
tiled roo  and rendered inish  currently used as a  
restaurant   t includes a orch with hal round arches 
to the side and ront  with a gla ed erandah abo e 

ositioned at the centre   The windows on the ront and 
side ele ations are side hung case ents  the ground 
loor ones ha ing shutters   The windows on the irst 
loor erandah are odern with shutters   The ront 

door has a lattice attern with gla ing and o erlight  
with a narrow window on either side   The achine
tiled roo  has dee  s rocketed ea es su orted by 
ti ber brackets   On the rear garden  ele ation the 
central staircase tower is de ined by a blank base and 
high le el case ent windows u  to the ea es with 
lou ered shutters   The u er loor windows are a 
continuous run o  case ent windows  though uch 
has been altered or re laced    

 single storey co ered walkway sur i es on the 
north west with a scallo ed concrete trellis and 
tiled roo  connecting the ro erty to a single storey 
ancillary building   This building is one o  two  one 
on each side  seen on a 5  aerial hotogra h   The 
building to the north east has since been re o ed 
and re laced by a single storey extension   House 

 being laced on the sa e axis as the resident s 
house  re ains in close roxi ity to the historic college 
buildings with which it still or s a discernible grou  

36 House 
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House 5 

House 5 is a two storey  se en bay house  with 
a hi ed tiled roo  and rendered inish  currently 
occu ied by the nstitute o  olicy Studies   t 
co rises a si le orch at its centre with hal round 
arches to the side  a balcony abo e and distinct water 
s routs to either side   The windows on the ront 
and side ele ations are side hung case ents  with 
a gla ed double door with side lights and o erlight 
onto the balcony The ront door has a lattice attern 
with gla ing and o erlight  with a narrow window 
to either side  also with the sa e lattice attern   
The achine tiled roo  has dee  s rocketed ea es 
su orted by ti ber brackets   On the rear garden  
ele ation the central staircase tower is de ined by a 
blank base and high le el case ent windows u  to the 
distinctly ointed ea es   The u er loor windows are 
a continuous run o  case ent windows on both sides 
with shutters   On the ground loor the walls are largely 
blank with s all entilation o enings    single storey 
ancillary building to the southwest shown on a 5  
aerial hotogra h has been re laced by a new two
storey building    House 5 re ains in close roxi ity to 
the historic college buildings with which it still or s a 
discernible grou   To its side a new two storey building 
has been erected

Ra les Hall now known as the Ra les Building

ounded in 5  Ra les Hall was the irst residential 
hall or students to be established at the Bukit Ti ah 
ca us  along E ans Road on the outer edges o  the 
Botanic ardens   The building is ainly constructed 
in rein orced concrete with three connecting wings   
t is raised o  the ground on thin round ilotis  a 

characteristic architectural eature o  the era   The 
circulation cores are well entilated and inished with 
di erentiated atterns across the building which add 
isual interest to the a ades   t one wing  the a ade 

is co osed o  windows that are angled to gi e better 
entilation and ri acy   The windows also ha e a 

decorati e in ill etal anel beneath the  with solid 
colours that contrast with the walls   O erall  a di erent 
ariety o  aterials and textures are used across the 

di erent a ades o  the well ro ortioned building  
resulting in a leasing isual co osition   

The arage igure   No  

The arage  located by the oliage arden  was 
co leted so eti e between 2  and 2   

sed today as storage s ace  it was originally 

intended to be used by a nu ber o  college 
ro essors high ranking o icials to ark their 
ehicles   The arage is a se en bay  two storey 

ser ice building with a rendered inish and a hi ed 
achine tiled roo  constructed against a slo e   t 

is well ro ortioned and executed in a distinctly 
rt eco style  with a odernist aesthetic   The 

ground loor is or ed o  a linth with hal round 
arched entrances to the garages   The irst loor is 
set back ro  the ront and sides and accessed by a 
staircase ro  either side   The windows to the ront 
are case ents with o erlights   The rear ele ation 
o ens onto a s all courtyard with the ser ice roo s 
kitchen and bathroo  located to either side   The 

rear ele ation is gla ed with long stri s o  case ent 
windows interce ted by structural colu ns   The 
ground loor is ade u  o  indi idual garage s aces 
with new etal roller doors   The irst loor is a 
single o en s ace with an ex osed ti ber truss 
roo   t should be noted that the building has so e 
ter ite da age and a leaking roo  issues which are 
scheduled to be addressed during 2

House  igure   No  

This ro erty was built as the ield ssistant s house 
and was co eted in   t is howe er unclear how 
long it was used or this ur ose as the ield ssistant 

osition beca e redundant with the re lace ent 
o  ost o  the Econo ic ardens with the or er 
Ra les College   t is currently occu ied by the 
National Biodi ersity Centre and is largely secluded by 

egetation   t consists o  a two storey  i e bay house 
with a hi ed tiled roo  and rendered inish   Concrete 
string courses run beneath and abo e the windows  
extending into shade cano ies o er the windows   
There is a orch at the centre with hal round arches 
to the side and ront  gla ed in abo e  The windows 
on the ront and side ele ations are side hung 
case ents   The ront door  u  i e ste s  is a odern 
re lace ent with a narrow window to either side   On 
the rear ele ation the central staircase tower ro ects 
out    single storey ancillary building to the rear is 
connected to the house by a co ered walkway  

This odest do estic building illustrates a transition 
ro  the traditional th century colonial bungalow 

to the later eriod o  ublic orks e art ent 
housing   t was designated a Conser ed Building in 
2
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isitor Centre and National arks Board 
Head uarters igure   Nos  5 and 

The isitor centre and N arks Head uarters 
buildings were both constructed in   They 
are located close to the Nassi  ate   The isitor 
centre is a ti ber structure with shingle roo  tiles 
and decorati e oti es in coloured glass while the 
N arks head uarters is a artly concrete  artly 
ti ber structure with shingle roo  tiles   The latter 
co rises two loors and a base ent car ark

E J H  Corner House igure   No  

This house was built in  and was intended as the 
residence o  the Botanic ardens  ser ing ssistant 
Curators  it is currently used as a restaurant   t is 
na ed a ter Edred John Henry Corner ssistant 

irector and its occu ant between 2  and  
who s ecialised in ycology including the collection 
and study o  local ungi   His ost a ous botanical 
work  howe er  is ayside Trees of Malaya  still the 
key re erence or those interested in the region s trees  

uring the war iyohiko atanabe the then assistant 
o  irector oriba  resided in the house   He is known 
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or ha ing roduced o er  en and ink drawings 
o  econo ic lants during his ti e in Singa ore 
Tinsley  2   

E J H  Corner House belongs to a generic grou  o  
two storey Black and hite style ti ber bungalows 
that go ern ent engineers and architects built 
during the colonial days   t howe er has its own 

eculiarities such as the gable hi  roo  with ront 
shoulders and attached lean to to ro ections on 
three sides  

The rendered asonry base with a orte cochere 
in the centre o  our lain classical style ilasters 
and ilasters on either side or ing the ground 
loor erandah  su orts the irst loor ti ber ra e 

structure with elegantly sha ed ti ber brackets   The 
hal hi ed roo  with a gable end to the ront has 
Singa ore tiles   The gable end is hal ti bered with 
a si le bargeboard   There are also boarded ea es in 
the black and white ashion   

The house is organised around interior roo s at the 
rear  a wide orch at the ront and erandah to the 
side on the ground loor and a large o en erandah 
lounge erandah  o er the orch and to the side on 

the irst loor which is glassed in    ti ber staircase 
to the side o  the entrance orch with s uare newel 

osts  hal round handrail and stick balusters 
connects the two loors    narrow balcony erandah 
at the rear with a second staircase in a si ilar style 
connects to the ancillary ser ice block at the rear   

The house was originally located on Cluny Road when 
this or ed the boundary o  the Botanic ardens and 
was known as  Cluny Road   Today it is set a ong 
lush egetation  but it is unclear i  this was always 
the case or the design intention   t is executed to a 
high le el o  cra ts anshi  and is o  a cli atically 
sensiti e design  with a har onious ex ression o  
solid and oid on the external a ades   The interior 
has been restored and u dated to acco odate 
a odern restaurant unction  though the ain 
ele ents o  the layout ha e been retained   t was 
designated a Conser ed Building in ay 2

Sy hony Stage igure   No  

The Sy hony Stage also known as the Shaw 
oundation Sy hony Stage  is a ro inent eature 

built on an islet at the southern end o  Sy hony 
ake an arti icial lake located at the northern end 

o  al  alley   t lays host to di erent concerts 
and er or ances throughout the year including 
concerts by the Singa ore Sy hony Orchestra   
The stage s design is ins ired by its setting in the 

al  alley   Echoing the organic or s o  lowers 
and lea es  the structure consists o  two o erla ing 

etal like or s growing out o  a loral ste   The 
bigger etal shelters the stage while the s aller 
one at the rear houses the changing area and 
su ort ser ices   The etal like or  o  the roo  
is constructed ro  ree standing steel ribs and 
cladded with a titaniu  inc roo  which allows 
the co lex cur ature to be achie ed  The ribbed 
texture o  the roo  also e okes the enation o  
lowers and lea es   The stage was co leted in 

2 5  re lacing an earlier stage 5

46 Sy hony Stage
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National Orchid arden Structures and Nursery 
igure   No  2  and 2

The National Orchid arden one contains the 
ollowing structures buildings:

 Entrance a ilion  a one storey ti ber a ilion 
with shingle roo  tiles  co leted in 5  
or s the ticket office entrance to the National 

Orchid arden and houses a sho  reno ation
re odelling works are lanned or 2   

 Tan Hoon Siang isthouse and uen eng 
cNeice bro eliad enclosure  both erected in 5 

when the National Orchid arden was rst laid out   
Both o  these structures are a roxi ately  
high  ha e green ainted steel ra es and green 
coloured knitted wire esh   The isthouse has 
wire esh walls and ceiling  while the bro eliad 
structure only has a wire esh ceiling  

  etal and glass cool house  accessed ia a raised 
wooden boardwalk with etal railings  which also 
runs through the cool house itsel   Co leted in 
2  as rototy es to test its iability rior to use 
in other Singa orean gardens such as ardens 
by the Bay  it ro ides a re rigerated s ace o en 

lled with ist  which allows a selection o  tro ical 
ountain s ecies o  arious lant a ilies to be 

grown at the Botanic ardens   

 The National Orchid arden s nursery is located 
i ediately ad acent to its northern boundary   
t includes a s all office building and two caged 

shade houses reno ation re odelling works are 
lanned or 2

Burkill Hall igure   No  22

Built in  Burkill Hall was intended as the residence 
o  the ser ing anager Su erintendent or irector o  
the Botanic ardens   t was na ed a ter two o  the 
directors  saac Henry Burkill irector between 2 
and 25  and Hu hrey orrison Burkill irector 
between 5  and  both o  who  resided at the 
house   The latter was also born there

Botanic arden su erintendents who li ed at Burkill 
Hall included aurence Ni en who li ed there 
between  and 5  ollowed by Ja es urton 

5  Nathaniel Cantley  and 
then Henry Ridley 2  as the irst director  
all o  who  were in luential in the introduction o  

lantation cro s to Southeast sia   saac Henry 
Burkill was the author o  the ictionary o  the 
Econo ic roducts o  the alay eninsula 5  
which is to this day one o  the ost co rehensi e 
texts on the uses o  tro ical lants   His son 
Hu hrey orrison Burkill irector between 5

 is best known or his research into alayan 
seaweeds and steering the Botanic ardens through 
tough ti es in the s   The ro erty was slightly 
da aged during the Ja anese occu ation  ha ing 
been shelled   This ractured the ceiling and le t a hole 
in a corner near the roo  Tinsley  2  

Burkill Hall is a two storey sy etrical Black and 
hite bungalow o  the lantation style a ison  

2   The s uare ground loor is ade u  o   x 
 s uare classical style ilasters  artly illed in with 
asonry around the external boundary    central 

orward ro ecting entrance orch also with stuccoed 
ilasters and stuccoed Tuscan order colu ns abo e 

it su orts the irst loor ti ber ra e and o en 
central erandah   ouble height ti ber colu ns 
on a asonry base su ort the roo  structure as 
well as the narrow erandahs to the side   The near 

yra idal hi ed roo  is ade o  Singa ore tiles laid 
directly onto the ti ber roo  structure   The walls are 
rendered with the ti ber ra e isible around the 
edges and the isible gable walls are hal ti bered   
The erandah railings are ti ber and the windows are 
case ents with lou ered shutters    co ered walkway 
leads to a two storey ancillary ser ice building to 
the rear  The sitting erandahs  are an outstanding 
eature  sus ended under the broad ea es along a 

longitudinal axis   The arrange ent uni uely con eys 
a wind tunnel e ect  ia the central hall that o ens to 
bedroo s on both sides

48 Burkill Hall
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Burkill Hall is not only the oldest sur i ing building 
in the Botanic ardens but also a good and rare 
exa le o  a lantation style Black and hite Straits 
Settle ents bungalow   s such it also exe li ies 
the cli atic unctionality o  the colonial bungalow 
with its o erhanging ea es and internal air circulation  
leading one co entator to describe it as being 
one o  Singa ore s ost en iron ent riendly 
buildings  owell    oreo er  it was the ho e 
o  successi e su erintendents directors o  the 
Botanic ardens  all o  who  not only layed a key 
role in the de elo ent o  the Botanic ardens  but 
also contributed signi icantly to acco lish ents in 
tro ical biodi ersity research understanding   t was 
designated a Conser ed Building in ay 2

Halia Restaurant Co lex igure   No  2

The Halia restaurant co lex  a one storey co lex 
including a restaurant and se arate unction roo s 
located either side o  the ain ath through the 
inger arden  was o ened at the northern end o  

the inger arden in ril 2   These are airly 
si le buildings  with a rendered inish and clay roo  
tiles  and are due to be odi ied in 2   

otting ard Buildings igure   No  25

 nursery was o ened in 2 in the area currently 
known as the otting yard   The old building  
constructed in wood  which is now used as an o ice 
and storeroo  was re roo ed with a corrugated 

etal roo  in 2    nu ber o  buildings ha e 
been added in the otting yard area including:

 Training acilities added in  or the School 
o  Horticulture  in the or  o  a te orary 
shed like structure   This structure has a odular 

etal sheet wall nish and corrugated etal 
roo   t was enhanced with additional classroo s 
in 2 5 by C E and is still used by the  or 
conducting training educational courses

 n enclosed building with a odular etal sheet wall 
nish and corrugated etal roo  built in late s   

t currently houses the andsca e Technicians office 
and a storeroo  or exhibition aterials

 Two cool houses with air conditioning and isting 
or orchids  gingers  Hoya and esneriaceae year 

o  construction currently unknown
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49 Halia Restaurant Co lex
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50 otting yard buildings the logs are used or chainsaw 
training

52 ergola in the lant House arden
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  block o  etal sheds built in 2  to store gol  carts

  toilet block with a corrugated etal roo  nish  
built in 2

 Two rows o  etal sheds built in 2  to store 
landsca e tools and lea  ulch

ergolas and Brick Ste s in the lant House arden 
igure   No  2

The lant House arden which originally contained 
a large lant exhibition house  constructed in 2 
and roo ed in 5  to acco odate ublic lower 
shows and dis lays o  otted lants and annuals  
so e o  which were or sale  now co rises a grass 

uadrangle with a central water lily ond co leted 
5   ergolas dra ed in lants ro ide a shaded 

walkway around all our sides o  the uadrangle   The 
eastern and western ergolas consist o  brick illars 
su orting cross bea s and a sturdy o en lattice   The 
northern and southern ergolas are ade o  steel   The 
raised beds edged with coral li estones are the oldest 
eatures o  this garden area but it re ains unclear 

whether they are conte orary with the original lant
exhibition house   The original lant exhibition house  
structure also included an extension or orchids at its 
northern extre ity erected in  which is now 
a ernery   Brick ste s  ade during orld ar  by 

ustralian risoners o  war ro ide access down to the 
lant House arden

ergola by Sun arden igure   No  2

 ergola consisting o  re used bricks and ti ber 
is located close to the Sun arden  connecting the 

er and ower Ring roads to the south west art 
o  Bandstand Hill   Originally erected in 5  the 

ergola was rebuilt in 5

Bandstand igure   No  2

The Bandstand  which was co leted in  is 
located in a ro inent location in one o  the earliest 

arts o  the Botanic ardens   t was erected on the 
band arade area the highest oint in the southern 

art o  the Botanic ardens  which was irst laid out 
by Ni en during the early s   The arade area 
and later the Bandstand were used continuously 
or concerts until the id s  when they were 

trans erred to the island in Sy hony ake   

The Bandstand is octagonal  raised on a brick base 
and accessed ia ti ber ste s   Si le latticework 
colu ns su ort the octagonal slate tiled roo  The 
lattice attern is re eated on the balustrades and 
cornice   Bandstands were a key eature o  ictorian 
British ublic arks   t is well executed and has 
beco e a ictures ue  and sy bolic eature within 
the Botanic ardens and a a ourite site or bridal 
cou les to be hotogra hed   t was designated a 
Conser ed Structure in ece ber 2

Sun arden  Bonsai arden and Sundial arden 
Structures igure   Nos  2   and 

The Sun arden contains a green ainted steel 
structure  erected in 2 5  with a glass roo  which 

ro ides shelter or so e o  the garden s collections   
The Bonsai arden includes a odern concrete 
and steel se i circular sha ed structure  which 
houses so e o  the bonsai collection   The structure 
includes a steel and glass roo  which has so e 
o enings   t was erected in 2 5    s all wooden 

ergola is located at the to  o  a short set o  ste s 
along the Sundial arden s eastern boundary

53 Bandstand
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Shelter and Toilet Block igure   No  2

 odern shelter and toilet block is located close to 
Holttu  Hall   These acilities are in good condition

Holttu  Hall igure   No  

Holttu  Hall is a ine exa le o  a colonial 
bungalow in Singa ore   lthough do estic  
in scale  this building  co leted in 2  was 
intended as an o ice   t is na ed a ter Eric Holttu  
a ointed irector in 25  who is best known or 

de elo ing ethods o  ro agating orchids which 
allowed the ass roduction o  orchid hybrids   
Holttu  Hall was his o ice and  on the u er loor  
his orchid laboratory   t ceased to be used as o ices
research laboratories in 2  and has housed 
the site s Heritage useu  since 2   t was 
designated a Conser ed Building in ay 2

The building is rectangular with a three bay 
rontage   t is rare that Edwardian rchitecture 

in Singa ore is so clean cut and tri ed by an 
elegant stucco work and oinery details   t has a 
rendered inish with double height ilasters di iding 
each bay  the centre bay being wider   ouldings 
are located beneath and abo e the ground and 
irst loor windows    single storey itched roo  
orch  su orted by ti ber colu ns on a asonry 

base  is located in the centre o  the hall and is in 
a ernacular o  rts and Cra ts style co ared to 
the ore classical eatures o  the building itsel   
Holttu  Hall is the only building in the Botanic 

ardens in a ore distinctly Euro ean style  though 
still incor orating eatures such as roo  ents and 
lou ered ents o er the windows to co e with the 
tro ical cli ate   

C  allery igure No

 The C  reen allery  located ust south o  
Holttu  Hall where a or er herbariu  building 
once stood  is a te orary exhibition centre 
showcasing botanical and greening related 
exhibits  which will be resent or at least the 
next  years   t is Singa ore s irst ur ose built 

ero energy gallery and includes or the irst ti e 
in Singa ore  two eco inno ati e technologies 
a ully co lete re abricated odular syste  
or uick construction and the use o  the durable 

bio aterial He crete   Other sustainable eatures 

55 Holttu  Hall
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58 Tanglin ate decorated with red banners or National ay
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include green walls  a green roo  solar hoto oltaic 
cladded roo  anels and energy e icient interior 
ittings   The Building and Construction uthority 
BC  has accorded this gallery the BC  reen ark 
latinu  status the highest tier or green buildings 

in Singa ore

Ridley Hall igure   No  5

Built in 2  Ridley Hall is one o  the oldest 
ro erties in the Botanic ardens and the earliest 

sur i ing ad inistrati e building   lthough 
originally constructed during Nathaniel Cantley s 
tenure as Su erintendent to house the Herbariu  
and ibrary collections  it was later na ed a ter 
the Botanic ardens  irst irector  Henry Nicholas 
Ridley  who used it as his o ice and laboratory   
Ridley is best known or his extensi e work on 
rubber culti ation  his work ha ing been i otal to 
the de elo ent and ex ansion o  the alayan
Southeast sian rubber industry   The herbariu
library collections were rehoused in a new building 
erected i ediately south o  where Holttu  
Hall stands  Today  Ridley Hall ser es as a eeting 
s ace and the rear art o  it as acco odation or 

isiting scientists and exchange rogra es   t was 
designated a Conser ed Building in ay 2

t consists o  two blocks  a Hall itsel  set a art by 
an o en lobby and a ser ice wing   The i act 
co es ro  a reducti e ront ele ation  ia a sunken 

ia a  ad acent to a new annex wing   Here the 
acade is lanked by two ylon like shoulders and 

lea ened by a air o  doors and ti ber lou ers 
lushed to the underside o  the ea es   The scale 

is unusually inti ate  atched by ex ress details  
like a entilator slit usti ied abo e the stiles o  the 
central doorways   There is e idence o  Chinese 
oinery details that su ort the roo  structure and 

broad ea es in the or  o  chunky to late and 
car ed ti ber brackets   t is a cra t or  that no 
longer exists today in Singa ore   The construction 
o  the side ele ation constitutes an nglo alayan 
tradition  like a se i base ent  co rised o  i e 
se i elli tical arches  which corres ond with the 
se i base ent arcade below

Botany Centre and reen a ilion igure   Nos  
 and 

The Botany Centre  co leted in 2 5 and 
o icially o ened the ollowing year  was designed 
around a heritage Calophyllum tree and provides a 
range o  acilities arranged on i e loors   The two 
base ent loors contain a car ark  store roo s  a 
restaurant and echanical and electrical roo s    
unction hall  toilets  laboratories  o ices  library and 

herbariu  and echanical and electrical roo s are 
located at e el  which extends under Holttu  

awn   e els 2 and  ro ide access to o ices  
laboratories  unction eeting roo s  toilets and a 

echanical and electrical roo   

The reen a ilion  located to the south o  the 
ain Botany Centre  eatures Singa ore s irst 

itched green roo   t houses the isitor ser ices 
desk at ground le el which is o en on our sides  
the itched roo  su orted by concrete illars  and 
a restaurant in its base ent   There are lans to 
con ert art o  the isitor ser ice area into a retail 
outlet

Tanglin ain ate igure   No  

 new alu iniu  gate  re lacing gates dating ro  
the s which ha e been reused at the Bukit 
Ti ah RT gateway  was erected in 2  at the 

ain historical entrance to the Botanic ardens 
located at the unction o  Holland  Na ier and Cluny 

Roads   The gate s oti  is based on the lowering 
cli ber  Bauhinia kockiana  

Swan ake a ebo igure   No  

The Swan ake ga ebo  which is belie ed to date 
back to the 5 s  originates ro  Old d iralty 
House on range Road   t was brought to the 
Singa ore Botanic ardens in  and has since 
been re located a nu ber o  ti es within the 
Botanic ardens   This cast iron three bay by 
three bay garden structure is in the othic Re i al 
style  with slender colu ns  decorati e brackets and 
railings   The tiled roo  acroteria and ridge casting 
decoration or ed art o  re air works carried out 
a ter a tree ell on the ga ebo
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Since 2  the ga ebo has been located on the 
south east edge o  Swan ake   lthough this is a 
new location  it was ty ical in arks and gardens o  
the English andsca e tradition or shelters to be 

laced on the side o  lakes and water eatures   ts 
cast iron ele ents are standard ieces roduced 
at a ti e when they were co only used or a 

ariety o  unctions  including railway stations   t 
was designated a Conser ed Structure in ece ber 
2

Historic a ebo igure   No  

 second ga ebo shelter is located to the north east 
o  Swan ake   This eature accentuates the th 
century origins o  the Botanic ardens although 
little is known o  its actual history   t is ade u  
o  cast iron colu ns and decorati e brackets in 
the othic style   The colu ns su ort new rolled 
steel oists RSJ  bea s to which the brackets are 
ixed with odern ixings   ts hi ed roo  is new   
lthough the cast iron co onents are original  the 

structure into which they ha e been or ed with 
odern RSJs is new   hether the co onents 

originally or ed a ga ebo like structure is 
unknown  

Scul tures

The Botanic ardens includes a nu ber o  
scul tures  na ed: irl on a Swing  irl on 
a Bicycle  ady on a Ha ock  the 
Swiss ranite ountain  Swing e a a 

 assing o  nowledge 2  Joy 2 5  
light o  Swans 2  Cho in 2  Chang uda 
2  Conser ation with Nature 2  and the 

Book Reader 2   The corner statues in the 
Sundial arden were added in 2

Shelters 

n addition to the two shelters ga ebos already 
described  the Botanic ardens contain 2  shelters  
which are redo inantly si le wooden shelters   
These are e ered across the site as a whole   The 
shelter south west o  Holttu  Hall is ade u  o  
three indi idual concrete rendered shelters with 
tiled roo s and a toilet block in the sa e style

61 irl on a Bicycle scul ture
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62 Shelter by Swan ake

60 Historic a ebo
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The Botanic Gardens’ Collections

Relevance of the Collections

Since at least the late th century  the Botanic 
ardens  di erse and co rehensi e collections 

ha e under inned its continued role as a leading 
centre or lant research and conser ation in 
Southeast sia and key co unity green s ace

isitor attraction   Today  the site is internationally 
recognised or its i ortance in relation to tro ical 
botany and horticulture and as a world class isitor 
attraction   ts collections are used daily at any 
di erent le els  su orting the work o  scientists 
and researchers e loyed by the Botanic ardens 
and isiting  as well as the site s educational and 
recreational unctions   

The site s Research and Conser ation Branch 
ocuses on three core areas: lant syste atics 

research led by the Herbariu  Tea  orchid 
breeding and nati e lant conser ation research 
and de elo ent conducted by the Conser ation 
and olecular Biology Tea  and the continuing 
de elo ent o  research su ort ca abilities led 
by the ibrary o  Botany and Horticulture Tea   
The collections are i ortant research tools which 
are studied by the Singa ore Botanic ardens  
researchers and other international  regional and 
local researchers  leading to ad ance ents in 
the scienti ic understanding o  lant and ungal 
di ersity and the ublication o  research in scienti ic 
ournals  con erence roceedings  books etc  2 

scienti ic a ers were ublished by the Botanic 
ardens  sta  in re ereed ournals in 2 2   The 

li ing collections are also used or reintroductions 
to natural and se i natural habitats as art o  the 
Botanic ardens  conser ation e orts   The ost 
i ortant reser ed collections no enclatural 
ty es  are being i age scanned at high resolution 
and ade a ailable ia the nternet or re ote 
access  

The Singa ore Botanic ardens has and continues 
to run a range o  acti ities training rogra es 
which contribute to ca acity building and 
technology trans er   Recent exa les include: 

 2  and 2 : the Singa ore Botanic ardens  
in collaboration with the Royal Botanic arden 
Edinburgh  acti ely su orted the rench unded 

Botanical study o  Zingiberaceae in Ca bodia  aos 
and ietna  by re aring and deli ering training 
worksho s

 2 : The Singa ore Botanic ardens organised 
the st nternational orking rou  eeting on the 
Taxono y o  Convolvulaceae

 2 : The Singa ore Botanic ardens  in 
collaboration with the lora alesiana oundation  
organised the th nternational lora alesiana 
Sy osiu

 2 : The Singa ore Botanic ardens hosted a 
Botanic ardens anage ent Training Course or 
the Southeast sian region  run by Botanic ardens 
Conser ation nternational B C  which at the ti e 
had an office in the Botanic ardens

 2 2: Two weeks training was ro ided to e 
e bers o  sta  ro  the ha Tad e Botanic 
arden aos  at the Singa ore Botanic ardens   

Two scientists ro  the Singa ore Botanic ardens 
later isited the ha Tad e Botanic arden to train 
local sta  in eld sur ey and collection techni ues

 2 2: Two e bers o  sta  ro  the Singa ore 
Botanic ardens ro ided training in eld sur ey  
collection techni ues and li ing collections to six 
e loyees ro  the Biotechnology and Ecology 
nstitute inistry o  Science  Technology aos  

o er a six day eriod  

 2 2:  e ber o  sta  ro  the Singa ore 
Botanic ardens trained 2 local students sta  in 
Thailand and aos o er a one week eriod

 2 2 2 : Three rench horticultural interns 
trained at the Singa ore Botanic ardens o er a 

eriod o  two onths

 2 :   e ber o  sta  ro  the Singa ore 
Botanic ardens trained 5  indi iduals o er six days 
in aos on orchid culti ation and breeding

 2 :  e bers o  sta  ro  the Ta bling Tiger 
Reser e Su atra  recei ed two days o  training at 
the Singa ore Botanic ardens   Eight e bers o  
sta  subse uently recei ed training in Su atra

 2 : The Singa ore Botanic ardens hosted a 
nited Nations En iron ent rogra e NE  
lobal Strategy or lant Conser ation worksho  or 
SE N countries
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  e ber o  sta  ro  Singa ore Botanic 
ardens ro ided training on herbariu  

collection anage ent to sta  at the Brunei 
Herbariu

Collaborati e work takes lace between the 
Singa ore Botanic ardens and other ardens
scienti ic institutions  which is re lected in the recent 

e orandu  o  nderstanding o  on oint 
botanical sur eying signed by N arks and Brunei s 

orestry e art ent   hilst N arks the Singa ore 
Botanic ardens has collaborated with Brunei in 
the ast on occasional ield tri s  the o  outlines 
a ore s ecialised and lanned rogra e or 
research and training o er i e years  extendable or 
a urther i e years   

The site s educational re it is aligned with the 
lobal Strategy or lant Conser ation   t ai s to 

connect eo le and lants and to increase ublic 
awareness  a reciation and knowledge o  lants  
nature and en iron ental conser ation through a 
wide range o  uality educational rogra es   The 
Botanic ardens works closely with the inistry 
o  Education OE  to de elo  rogra es that 

eet the curriculu  needs o  schools or sub ects 
such as geogra hy  national education  history  
science and social studies  or exa le  the Jacob 
Ballas Children s arden located outside o  the 
No inated ro erty but within the ro osed Bu er 

one  and National Orchid arden located within 
the No inated ro erty  are reco ended sites or 
ield based learning in the Social Studies Syllabus 
or ri ary  and ri ary 2 students res ecti ely

 educational acti ities were run at the site 
between ril 2 2 and arch 2   The site 
o ers a roxi ately 5  di erent educational 

rogra es or schools guided tours  talks and 
worksho s  o er 2  or adults and onthly talks 
by local and international s eakers ocused on 
botany  biodi ersity and conser ation    
school children isited the Botanic ardens in 
2 2   isited the Royal Botanic ardens  

ew in that sa e year  2  o  which recei ed 
rogra ed educational acti ities   urther  

adults bene itted ro  such rogra es   uch can 
also be learned in or ally at the Botanic ardens 
through the inter retation ro ided across the site   
There is an as iration  or exa le  that indi iduals 

isiting the Healing arden will beco e ore aware 
o  the ast disa earing knowledge o  edicinal 

lants and their uses   t should be noted that the 
Botanic ardens  li ing collections are used by 
so e tertiary institutions or teaching e g  students 
ro  the Ngee nn olytechnic and National 
nstitute o   Education use the li ing collections 
or lant denti ication Classes  Certi ied ractising 

Horticulturist Course and Certi ied rborist Course
ni ersity students also ake use o  the re erence 

collections

The collections under in the site s i ortant role 
as a ublic recreational s ace and isitor attraction   

elco ing a roxi ately  illion isitors 
annually  it is the ost isited botanic garden in 
the world   The Botanic ardens ro ides uch 
needed access to nature and o en s ace or any 
Singa oreans  or who  the natural world is only 
generally resent in the street trees  urban greenery 
and the city s all i ortant ublic arks   isitors 
co e to the Botanic ardens or any di erent 
reasons including  or exa le  to exercise  ha e 
a stroll  learn about the lant world  see s eci ic 
horticultural attractions dis lays  obser e nature  

eet riends a ily and celebrate a o entous 
occasion    

The Botanic ardens is also a enue or the arts 
adok Ben a id s exhibition in 2 2  being an 

exa le  and usical er or ances   n addition  
the  Orchid Na ing rogra e lays a role in 
bolstering international relations   To date nearly 2  
orchid hybrids ha e been s ecially bred and na ed 
in honour o  isiting heads o  state and dignitaries 
ro  a wide range o  countries   These include:

 Rhyncattleanthe Juan anuel Santos Calderon  
na ed in honour o  the resident o  the 
Re ublic o  Colu bia 2 2

 endrobiu  Tar a Halonen  na ed in honour o  
the then resident o  inland 2

 endrobiu  ngela erkel  na ed in honour o  
the Chancellor o  ederal Re ublic o  er any 
2

 anda sha  na ed in honour o  the then irst 
ady o  ndia 2
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 Renantanda kihito  na ed in honour o  the 
E eror o  Ja an 

 endrobiu  ari  assi o  na ed in 
honour o  the ri e inister o  the Re ublic o  

a akhstan 2

 endrobiu  Roh oo Hyun  na ed in honour 
o  the then irst ady o  South orea 2

 endrobiu  Na ib Ros ah  na ed in honour 
o  the ri e inister and S ouse o  alaysia 
2

 scocenda Benigno S uino  na ed in 
honour o  the resident o  the Re ublic o  the 

hili ines 2  

 scocenda onald algor ata  na ed in honour 
o  the ri e inister and S ouse o  oland 
2 2

 Rhyncholaeliocattleya aria Ca aco Sil a  na ed 
in honour o  the irst ady o  the Re ublic o  

ortugal 2 2

 endrobiu  Sheikh bdullah  na ed in honour 
o  the ri e inister and inister o  nterior o  
the State o  atar 2

 endrobiu  Rece  Tayyi E ine Erdogan  na ed 
in honour o  the ri e inister o  the Re ublic o  
Turkey and rs E ine Erdogan 2

 Cahu acara Hanh Sang  na ed in honour o  the 
resident and S ouse o  ietna  2

The National Orchid arden  a aid attraction within 
the Botanic ardens  recei es between 5  and 

 isitors annually  o  which c  are oreign 
tourists

The Singa ore Botanic ardens is the custodian o  
three ain ty es o  collections reser ed  li ing
genetic and docu entary isual  co enced at 
di erent oints in ti e or di erent ur oses    
su ary o  the collections held at the arden is 
presented in Table 1

urther in or ation regarding each o  the three 
ain ty es o  collections held at the Botanic 
ardens is ro ided in the ollowing sections

63 Educational acti ities
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Table 1 Collections Held at the Singapore Botanic Gardens

Collection ocation Si e Nature 
Preserved Collections 
Herbariu Herbariu Botany Centre 5 ried ressed lants general 

collection alesia  includes  ty e 
s eci ens

24,000 ried ressed lants Singa ore 
Botanic ardens collection

ycology Herbariu Botany Centre Dried fungi
Spirit Herbariu Botany Centre 2 lants and ungi reser ed in alcohol 
Living and Genetic Resource Collections

i ing Singa ore Botanic ardens i ing lants accessions
icro ro agation aboratories Botany Centre 92,000 Orchid seedlings and lantlets and 

native and ornamental plantlets
N aboratories Botany Centre 200 ndi idual N  ali uots sa les

Documentary and Visual Reference Collections
ibrary ibrary Botany Centre 28,000 Books and a hlets 

Journal titles 
rchi e ibrary Botany Centre 214 ublished un ublished a s 

290 DVDs 
50 icro il  
100 icro iche
95 nnual Re orts 

Other e g  un ublished notes letters
hotogra hs ibrary rchi e Botany Centre hotogra hs o  lora and auna s ecies  

Singa ore Botanic ardens  eo le
hotogra hs Botany Centre i ing 

Collections database
18,000 High resolution i ages o  the li ing 

collections 
hotogra hs Herbariu Botany Centre 5,000 High resolution i ages o  ty e 

s eci ens
rtwork ibrary rchi e Botany Centre 2,000 aintings and illustrations o  the 

Botanic ardens and lora auna
rte acts ibrary Botany Centre ncluding historic urniture and 

botanical e ui ent
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Preserved Collections (The Singapore 
Herbarium and Plants Systematics Research)

The reser ed collections herbariu  ycology and 
s irit collections  are located in the herbariu  which 
is Singa ore s a or archi e or botanical research 
s eci ens and associated in or ation   They 

ri arily ser e the research needs o  the scienti ic 
co unity   S ecially re ared sets o  herbariu  
s eci ens o  co on lants ound in Singa ore are 
a ailable or ublic re erencing in the library but these 
do not or  art o  the herbariu  collection  

reser ed collections were irst started at the 
Singa ore Botanic ardens by Ja es urton in 

5   Since 2  these collections ha e been 
housed in a nu ber o  di erent herbariu  
buildings  the ost recent o  which being the 
herbariu  within the Botany Centre international 
acrony  S N  which o ened in 2   The 
herbariu  currently contains 5  dried a er 

ounted lant s eci ens  o  which  are ty e 
s eci ens the ulti ate oints o  re erence or 
the correct a lication o  s ecies  na es   
ungal s eci ens and 2  lant ungi s eci ens 
reser ed in alcohol   The reser ed collections 

include a co rehensi e record o  lants grown in 
the Botanic ardens o er the last  years or so

The collections ainly include aterial ro  Thailand  
alaysia  Singa ore  Brunei  ndonesia  the hili ines 

and a ua New uinea  and ad acent regions  with 
the ost extensi e collection ro  Singa ore and 

eninsular alaysia dating ro  the s   ocally 
the herbariu  ro ides an identi ication and ad isory 
ser ice   nternationally  it collaborates with all 
institutions worldwide that aintain acti e research 

rogra es or research into the s ectacularly rich 
lora o  the tro ical and subtro ical regions   Current 

taxono ic and lant syste atic s ecialisation at 
the herbariu  in ol es studies o  lant or  and 
ada tation and use ul eatures or their classi ication  
including odern techni ues analysing olecular
based e idence   The taxono ic research rogra e 
re isions and onogra hs  ocuses articularly on 

the ollowing: the woody lora o  Southeast sia  the 
Southeast sian Bambusinae alliance  the Fagraea 
co lex Gentianaceae  in Southeast sia  the 
Gardenia alliance Rubiaceae  in sia aci ic  Hoya 
and related Apocynaceae in South and Southeast 

sia  Orchids arious studies on Orchidaceae are 
being conducted  continuing a historically signi icant 
attach ent to the study o  orchid biodi ersity 
and culture at the Singa ore Botanic ardens  
and ingiberales in sia with a articular ocus 
on the ndochinese loristic region and genera 
Curcuma and Zingiber   The syste atics research 

rogra e ocuses articularly on the ollowing: the 
syste atics and e olution o  the tribe erre ieae 
Convolvulaceae  the hylogeny oly loidy and 

e olution o  the geno e si e in econo ically 
i ortant gingers es ecially Curcuma  and the 
Southeast sian Bambusinae alliance   Researchers 
undertake ieldwork and  as entioned re iously  
ca acity training and oint collaborati e work  

hilst clearer identi ications and character 
assessments of plants depend greatly on detailed 

or hological studies  their natural relationshi  and 
lineages o ten or  an o erarching interest at the 
Singa ore Botanic ardens   Clearer assess ents o  
inheritance or lineage atterns or natural grou s 
o  lants are o ten a use ul lat or  or other 
sciences and a lications  including horticulture 
and breeding   The aggregated knowledge on the 
region s lora  es ecially that o  the alay eninsula 
and Borneo  hel s in or  the study o  distribution 

atterns including such as ects as s ecies 
ende is   the Singa ore Botanic ardens  
research ex ertise thus includes biogeogra hy 
and related conser ation ers ecti es on lant 
ende is  rarity and endanger ent

The herbariu  is internationally accredited and has 
signi icant archi al and research alue   t is a key 
co onent o  o er a century and a hal  o  botanical 
ield ex loration  collection and docu entation in 

Southeast sia  it was the a or starting oint  beca e 
the ri ary resource centre and aintains current 
i ortance as the lead holdings or the lant 
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biodi ersity loristic archi es o  the alay eninsula 
today s eninsular alaysia and Singa ore  and 

is central to on going acco lish ents in tro ical 
biodi ersity research and in entorying ore 
s eci ically within the alay eninsula   ll herbaria 
are aluable scienti ic acilities  but the Singa ore 
Botanic ardens herbariu  can be singled out as 
ha ing been unda ental to  and still continuing to 

lay a key role in the only well docu ented lora 
in su er rich e er wet Southeast sia   5 2 oreign 
scientists isitors ca e to the Herbariu  between 
2  and June 2  

The reser ed collections ha e or ed the basis or 
loristic studies o er long eriods o  ti e by any o  

the rinci al researchers in the region e g  lora o  
the alay eninsula by Ridley 22 25   ictionary 
o  Econo ic roducts by Burkill 5  Orchids o  

alaya by Holttu  5   

Living (in vivo) and Genetic (in vitro) Resource 
Collections 

The in vivo collections at Singa ore Botanic ardens 
are a re arkable asset and under in its crucial role 
as a scienti ic institution  centre or learning and 

isitor attraction a enity s ace   The Singa ore 
Botanic ardens is the ost isited botanic garden 
in the world   The in vivo collections include  
li ing lant accessions which ary in age and origin   
These re resent 22  lant a ilies   genera  

5  s ecies and 2  taxa   So e accessions  
such as Adenanthera malayana  
are thought to re date the Botanic ardens  
establish ent in 5   The Botanic ardens has 
a rich collection o  al s  water lants and trees 
as well as s ecialist collections such as 2  kinds 
o  bro eliads and 25  s ecies o  gingers and 
related a ilies   ts largest collection is o  orchids  
which nu ber o er 2  s ecies and about 2  
hybrids   longside the ore recent ragrant arden 
2  and E olution arden 2 5  a tract o  

a roxi ately six hectares o  ri ary rain orest 
sur i es in the Botanic ardens  which includes 
critically endangered s ecies   The Rain orest was 
an i ortant source o  s eci ens no enclatural 
ty es  o  newly described lant s ecies ro  the 
Southeast sian region   The Singa ore Botanic 

ardens was historically sub di ided into awns  
which de ined anage ent areas or the site   The  

li ing collections are still anaged according to 
these see endix ii of Appendix B   

The in vivo and in vitro collections together su ort 
the Botanic ardens  research and conser ation 

rogra es acting as a research lant collection  
a ailable or sta  students and external colleagues to 
use in this ca acity   S eci ic grou s o  lants currently 
being used or acti e  research ro ects include  
or exa le Dipterocarpaceae, Myristicaceae, 

Orchidaceae, Zingiberales es ecially Zingiberaceae  
Apocynaceae Hoya  and Begoniaceae   

Current in situ conser ation work ocuses on the 
ro agation and reintroduction o  orchids and gingers 

and their relati es  in Singa ore and the rein orce ent 
o  rain orest reser es in Singa ore  but also otentially 
in other arts o  the region  with ex situ collections 
going back in situ   So e o  the lants ro agated 
for in situ and ex situ conser ation are grown in vitro   
Research on cryo reser ation o  orchid seeds and 
cytological studies or arti icial induction o  tetra loids 
is also being carried out   The Botanic ardens  li ing 
collections also or  an i ortant nexus or in situ 
conser ation o  lants and wildli e as art o  the 
Singa ore wide network o  nature reser es and nature 

arks connected ia green  corridors so e o  which 
rely on co unity su ort sti ulated through the 
Botanic ardens  outreach rogra es

The Conser ation and olecular Biology Tea  
which o erates the s ecialised orchid breeding 

66 The inger arden
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and conser ation biotechnology laboratory  is 
res onsible or raising a ariety o  lants es ecially 
orchids and erns  which are di icult to ro agate 
until they can be weaned back to culti ation using 

con entional nursery techni ues outside o  the 
laboratory  and looking a ter lants recariously 
cared or under con entional nursery conditions 
as well as lants that are rone to iral in ections 
or need to be cleaned u  ro  such in ections   
The Conser ation and olecular Biology Tea  is 
also res onsible or roducing colour ul  uni ue 
orchids or dis lay in the National Orchid arden 
and the Botanic ardens  rogra es   ore than 
5  hybrids ha e so ar been registered with the 
nternational Registration uthority or Orchid 

Hybrids   The breeding rogra e ocuses on 
two a or grou s  dendrobiu s and andaceous 
orchids   Besides creating new hybrids  selected 
orchids o  su erior uality are identi ied and 

ass roduced through tissue culture techni ues 
cloning   olecular biology research is thus 
ar in ol ed with hylogenetic analysis o  wild 

taxa arious a ilies  and arental or lineage 
analysis or orchid hybrids and or s or which the 
origins are unclear  including the horticulturally 
i ortant orchid genera Vanda sensu lato  and 
Paphiopedilum   olecular hylogenetic work 
is carried out in con unction with the taxono ic 
research undertaken at the Herbariu  and 
signi icant enhance ents to the laboratories 
e ui ent are taking lace 2  in su ort 
o  such studies    new de elo ent or a seed 
bank is being initiated  which would strengthen the 
conser ation su ort or the region s lant li e

Bibliographic and Visual Reference Collections

The site contains a botanical and horticultural library  
located in the Botany Centre   t is sub di ided into two 
sections: the ublic re erence centre and the re erence 
library   ltogether it contains a roxi ately  
accessions  which include ournals  books  botanical 
illustrations  C s  slides  hotogra hs  audio isuals and 
other edia   The ain unction o  these collections 
is to su ort research  both o  the Singa ore Botanic 

ardens and o  isiting scientists   t includes a rare 
books  roo  rotected ro  ire by inert gas   

The ublic re erence centre ser es as the ublic 
ace or the library and is o en to the general ublic 

onday to riday   t includes aterials on botany 
and horticulture in the or  o  books  aga ines  
C s and s ecially re ared sets o  herbariu  
s eci ens o  co on lants ound in Singa ore 

or re erencing    changing exhibition o  dried 
car ological ruit  exhibits  botanical arte acts and 
rare books is also on dis lay   aterials a ailable are 
only or re erence in the ublic area o  the library  

The re erence library is a s ecialist research library  
only a ailable to e bers o  sta  ro  N arks  

isiting researchers and other authorised users   t is 
one o  the oldest libraries in Southeast sia  ha ing 
been in existence at the Botanic ardens since 5  
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albeit in di erent buildings   t includes ournals c  
titles  books and a hlets c 2  including 
c 2  rare books5  botanical illustrations c 2   

ostly ainted by Singa ore Botanic ardens artists 
between  and 5  s 2  icro iche

icro il  5  on natures reser es and so e 
titles in the rare collection  a s 2  and old 

hotogra hs   any i ortant international 
scienti ic ournals  re erence books  bibliogra hies  
botanical re rints  onogra hs on botany and 
taxono ic studies  uni ue research a ers and 
un ublished aterial are a ailable here   The library s 
rich collections lay a key role in strengthening the 
taxono ic and syste atic research works carried out 
at the Botanic ardens  ro iding essential re erences 
or odern day taxono y

The Singa ore Botanic ardens  century old scienti ic 
ournal  The Garden’s Bulletin Singapore  is a eer
re iewed ournal ublished twice a year by N arks  
which has an international sco e   t ublishes original 

a ers and re iews on lant structure and taxono y  
e olution and biogeogra hy loristics  ecology and 
conser ation  as well as related ields such as botanical 
biogra hy horticulture and ethnobotany with e hasis 
on the lant li e o  the Southeast sian aci ic region   
The Singa ore Botanic ardens  Gardenwise aga ine 
is also ublished twice a year bringing recent research 
including into the Botanic ardens  heritage  and 

horticultural ers ecti es ro  the Singa ore Botanic 
ardens to a wider audience as art o  Singa ore 

Botanic ardens  ublic outreach rogra es   
Both are a ailable online   This strong ublications 

rogra e su orts on going and new ro ects on 
lora o  the region   The Botanic ardens is a e ber 

o  the Biodi ersity Heritage ibrary which ro ides ree 
access to biodi ersity knowledge   The Botanic ardens  
historic ournals are a ailable online ia this library

Biodiversity of the Botanic Gardens

The Botanic ardens is o  high biodi ersity nature 
conser ation alue  

The lora o  the Botanic ardens is ery well 
docu ented  ro  at least Cantley s ti e onwards  
Study o  conte orary a s and historical re orts 
relating to the area now occu ied by the Singa ore 
Botanic ardens indicates that  u on the a or 

5 The oldest book is na ed a li egi and is dated 5

ac uisitions o  its land in 5   and  
the landsca e was co ered in a series o  di erent 

egetation ty es   Subse uently  as the Botanic 
ardens  li ing collections and landsca es were 

de elo ed and anaged  a urther an ade  
se i natural en iron ent has in luenced the 
inherent ecology o  the area until the resent day

The initial 22 hectares o  land ac uired or the 
establish ent o  the Botanic ardens in 5  
co rised a roxi ately six hectares o  irgin  
rainforest to its eastern side and an undetermined 
area o  resh water swa  along its western 
boundary subse uently Swan ake   This extant 
area o  ri ary lowland rain orest is one o  the ew 
re nants o  its kind in Singa ore and a rare exa le 
o  ri ary rain orest reser e within the li its o  a 

a or city   ts biodi ersity alue is re lected in its 
designation as a Nature rea   This ulti layered 
habitat co rises o er  s ecies o  nati e lants 
so e o  which are o  econo ic i ortance  such 

as rattans  ruit trees and elutong  including the 
re iously resu ed extinct  in Singa ore and 

elsewhere rare  Planchonia grandis   Three ain 
layers o  trees are resent: e ergent trees 5  
cano y trees 5  and lower trees 25   The 
under storey layer co rises lants able to sur i e 
hea y shading i osed by the cano y abo e   ore 
than  o  the Rain orest s lant s ecies are rare 
or endangered  not only in the Botanic ardens  
but also in Singa ore   The Rain orest contains a 
range o  tro ical ani als  including s ecies that 
ha e largely disa eared ro  other cities in the 
region due to the city en iron ent ty ically being 
inco atible with their re uire ents  such as 
Racket tailed rongo  ong tailed arakeet  Hill 

yna  Changeable Hawk eagle  Crested oshawk  
Oriental Honey bu ard and Reticulated ython    

t is i ortant to note that des ite so e change 
and likely so e deterioration o  the or er natural 
orest ost likely due to the drying in luence o  the 

surrounding urban en iron ent and edge e ects   i e  
ecological i balances caused by its s all si e  ha ing 
been obser ed by sta  the Rain orest has nonetheless 
sur i ed   The Singa ore Botanic ardens has an acti e 

rogra e o  strengthening its natural areas with 
a ro riate s ecies when stock beco es a ailable  as 
well as re o ing alien s ecies that tend to in ade its 

argins ro  the i ediate surroundings
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The re ainder and a or art o  the Botanic ardens  
at the ti e o  its ac uisition  was described as belukar, 

the local ter  or scrubby secondary egetation that 
succeeded the unsustainable culti ation o  cro s such 
as ga bier and e er in the irst hal  o  the th 
century  t see s there were also a ew re 5  

lantings o  econo ic or edicinal alue that sur i ed 
Ni ens de elo ent o  the site 5  such 
as the sago al s Character rea  and enaga laut 
Calophyllum inophyllum  Character rea 2   Ni en 

also allowed at least two other nati e s ecies that were 
already resent or regenerating to re ain  na ely the 

ulai basong Alstonia pneumatophora  Character rea 
 and arious te busu Cyrtophyllum fragrans  the 
ost abundant tree s ecies at the Botanic ardens

The land ac uisitions in  and  added ore 
resh water swa  which were later trans or ed 

into Cluny ake and Sy hony ake and Eco ake  
or ground that had borne it  along the western and 
northern edges o  the site   The  area the ilitary 
Reser e  had been under culti ation by Chinese 
occu ants or ruit and egetables be ore its con ersion 
into the Econo ic ardens with lantations o  rubber 

inea le  etc   These latter additions are thus o  lesser 
i ortance ro  the stand oint o  their contribution to 
biodi ersity at the ti e   n each case  areas that or erly 
bore resh water swa  ha e been con erted into lakes  
adding a new habitat or wildli e

The Tyersall earning orest located outside but 
i ediately ad acent to the No inated ro erty  is o  
great biodi ersity i ortance as it includes regenerated 
orest o  u  to  years o  age  whose di ersity 
ositi ely enhances  the area o  extant rain orest 

re erred to earlier  The Rain orest and Tyersall earning 
orest co le ent one another and aid s ecies  

exchange   Both ha e been the sub ect o  detailed 
botanical sur eys during the ast our years

The Botanic ardens is the ty e locality or a range o  
lant s ecies collected by Cantley and Ridley ro   

onwards and is also the ty e locality or the Singa ore 
Roundlea  Bat now lost locally  though wides read but 
rare in Southeast sia    The biodi ersity i ortance o  
the Botanic ardens as a re uge or auna is re lected 
in the any s ecies ound there see arious ecological 
sur eys ro ided in endix iii o  Appendix B   auna 
highlights include a thri ing o ulation o  the Critically 
Endangered in Singa ore  esser histling uck on 
Eco ake and the rare snail  Amphidromus inversus, 

70 Co on erial Cheritra freja friggia
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regularly recorded in the Rain orest since its disco ery 
there in    list o   kinds o  birds was recorded 
in the Botanic ardens in 2  an early study o  birds6  
allows co arisons to be ade between the th and 
early 2 th centuries and now  and a list o   s ecies o  
butter lies in 2   

The osaic o  habitats ound at the Botanic ardens 
including  or exa le  o en areas o  lawn  water 

bodies  orest and ature trees  su orts a wide 
di ersity o  auna s ecies   oreo er as a ailable 
habitats i ediately outside the o erall area o  the 
Botanic ardens  hectares  ha e di inished
deteriorated through urban de elo ent  the 
Botanic ardens ha e undoubtedly beco e a wildli e 
re uge and one that N arks is nowadays stri ing to 
connect with ore distant re uges in the central 
water catch ent reser oir area and associated nature 
reser es  ia co unity greening sche es  such as that 
launched or hea  Hock in 2  north o  the site   

Sta  and anagers are aware o  the Botanic ardens  
ecological i ortance and ractice sustainable 

anage ent ethods  such as ini ising the use 
o  esticides  encouraging the use o  dead lea es as 

ulch rather than re o ing the  and relying on 
the biological controls  on ests that the Rain orest 
re nants on site ro ide by way o  what ight be 
ter ed ecosyste  ser ices   

2 b  History and e elo ent

This section ro ides a brie  o er iew o  British 
colonial botanic gardens see Section 3.2 or urther 
details  ollowed by an o er iew o  the Singa ore 
Botanic ardens  de elo ent u  until the resent 
day including those arts o  the Botanic ardens 
which all outside the boundary o  the No inated 

ro erty    detailed chronology o  the site s history 
is ro ided in endix i  o  Appendix B     

British Colonial Botanic Gardens 

t is widely acce ted that the world s irst botanic 
gardens  were the th century uni ersity hysic

edicinal gardens o  taly   odern  botanic gardens 
were a roduct o  the Enlighten ent  an th 
century intellectual o e ent which co bined 

 Birds in the Botanic Gardens Singapore by N  Ridley  

a consideration or the aesthetic  ins ired by the 
landsca e o e ent  with a new concern or 
rational scienti ic endea our   t was now acce table 
to co bine beauty with science  which heralded the 
age o  the botanic gardens cCracken    The 

th century brought a new interest in distant lands  
and the ex ansion o  olitical su re acy across the 
globe brought a new awareness o  exotic cultures  
cli ates  lora and auna   This growing Euro ean 
consciousness stirred interest in the lant kingdo  
and resulted in the birth o  gardening   nsur risingly  
the excite ent relating to botanic gardens s read to 
the new colonies o  the Euro ean owers   

t was not until the ictorian era that the central 
role o  botanic gardens in ad ancing the interests 
o  the British E ire was truly recognised    surge 
in the nu ber o  British botanic gardens laid out 
in the tro ics during this era ensued   These were 

ore than erely i erial gardens  they were art 
o  a botanical network centred on the Royal Botanic 

ardens at ew 5  ondon  with e en wider 
international ra i ications   cCracken describes 
how ‘by the time Queen Victoria ascended the 
throne in 1837 over 22 botanic gardens had existed 
at one time or another in the empire, although 
only about ten were still functioning.  This number 
is small compared with the 100 or so which were 
operational later in the Victorian empire, yet 
considerably greater than the number of botanic 
gardens run by rival European imperial powers in 
their empires’   By the turn o  the century early 

s  botanic gardens were seen as an integral 
art o  the E ire and were arguably as ital to the 
ros erity o  the British E ire as ilitary ower   

73 Royal Botanic ardens  ew  al  House
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n glorious settings  Britain s colonial botanic 
gardens er or ed the essential dual unction 
o  ad ancing scienti ic knowledge and colonial 
econo ic de elo ent   cCracken describes how 
‘as befitted the imperial spirit of the Victorian age, 
many of these British colonial botanic gardens 
were awe inspiring even to those used to Kew, 
Le Jardin des Plantes in Paris or the Schonbrunn 
gardens in imperial Vienna.  They were, in the words 
of the Director of Peradeniya in 1883, “somewhat 
bewildering”’.  

The British were not the only colonial ower to be 
increasingly ex loiting the co ercial ossibilities 
o  botanic gardens   rance was a strong ri al to 

eorgian Britain in botanical and horticultural 
inno ation   Howe er  in ter s o  the scale o  its 
botanical network and through the re e inence 
o  ew as a ner e centre o  botanical inno ation 
and a centre o  horticultural research  Britain was 
undoubtedly ore ost in the utilisation o  botanic 
gardens as a tool or colonial ex ansion  

hilst any British tro ical colonial botanic 
gardens were established in South Southeast 

sia  others were laid out in rica e g  Ca e Town 
and a ala  ustralia e g  Sydney  Hong ong 
and the est ndies e g  St incent  a ong other 
locations  with ew acting as the great botanical 
exchange house o  the British E ire   The British 

ar e art ent and the Honourable East ndia 
Co any sent seeds and lants ro  all o er the 
world  creating a lant seed dias ora o  unri alled 

ro ortions   t is unsur rising there ore that the late 
th to the early 2 th century re resented an era o  

i ense scienti ic ad ance in the ield o  taxono y 
and the beginnings o  econo ic botany as a dri ing 
orce behind the British E ire

Evolution of the Singapore Botanic Gardens 

The Establishment of the Singapore Botanic 
Gardens (1859–1875)

The history o  botanic gardens in Singa ore began on 
o ern ent Hill in  when Sir Sta ord Ra les  

the ounder o  Singa ore and a keen naturalist  
lanted nut eg and subse uently laid out a 

botanical and ex eri ental econo ic garden there  
which was later closed in 2  ollowing a lack o  
o icial su ort a ter Ra les  de arture in 2   The 
British go ern ent and a or trading co anies o  
the early th century encouraged the de elo ent 
o  ex eri ental gardens in the colonies to culti ate  
research and reser e nati e and non nati e  lants 
as use ul re enue earning co ercial cro s   

The existing Botanic ardens were irst established 
in 5  by an gri Horticultural Society  on a c 22 
hectare bottle sha ed iece o  land within the 
Tanglin district   The go ern ent had acilitated 
the ac uisition o  this land  ha ing been o ered in 
exchange a redundant nut eg lantation in the 
Tanglin area  which would house the ar y s ain 
barracks   The in luential Chinese business an  
Hoo h ay  better known by his trading na e o  

ha oa  had negotiated this deal  hi sel  being a 
leading e ber o  the gri Horticultural Society   

The Botanic ardens were originally lanned as 
leasure gardens and used as an a enity or the 

en oy ent o  the society s e bers   They were 
de elo ed by awrence Ni en ro  the s   Ni en 
had been the anager o  a nut eg lantation and 
the descendent o  a well known Scottish a ily 
o  gardeners see Box 3   His work at the Botanic 

ardens re lected the English andsca e arden 
o e ent  that had in luenced the e ergence o  

nu erous English landsca e gardens and ublic 
arks ro  the th century until this eriod see 

Box 4   The colonial go ern ent ro ided con ict 
labour or Ni en to anage and ro   were also 
contributing to his salary   orks carried out included 
the creation o  interconnecting cur ing athways 
and promenades, a levelled parade area for military 
bands to lay usic known as Bandstand Hill  and the 
establish ent o  orna ental lanting these works are 
shown on Figure 11   Today this layout re ains al ost 
entirely intact   The northern art o  the site contained 
a roxi ately six hectares o  ri ary rain orest  which 



56 NOMINATION
DOCUMENT
DESCRIPTION

Figure 11 1880S Plan of the Southern Half of the Singapore Botanic Gardens
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 NB: lan illustrating Ni en s s layout and subse uent 
de elo ents  included in   ox s  Guide to the 
Botanic Gardens  Singa ore  
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BOX 3 RENCE N EN S E N  OR

awrence Ni en christened aurance  was born at Barony  anark  Scotland on th January 2   n  he was 
li ing with his a ily at uchindarroch arden  ochgoilhead   The a ily were gardeners by trade  e idenced both 
by their li ing at a garden estate and by the act that other a ily e bers held senior ositions at the Botanic 

ardens o  lasne in  ublin and Hull   hile awrence ser ed as an a rentice gardener at Rossdhue  oss  
och o ond  the estate o  the Col uhons a ily  his education ust ha e begun at ho e and likely included an 

awareness o  the work o  the English andsca e Style o  design  a style which was still being ollowed at this ti e   
He is also likely to ha e been a iliar with the e erging ublic arks o e ent   t a ears that Ni en relocated 
to Singa ore at age 2  in  where an elder brother and sister also resided   etails o  his li e there are unknown 

rior to his arriage to Jane Newbold  daughter o  the noted Colonel Newbold  a retired ndian r y O icer  who 
ex lored and wrote a history o  the alay states   They arried on 2 th ece ber 55 and would ha e had at 
least two children   

ro   Ni en was retained by the gri Horticultural Society to de elo  the Singa ore Botanic ardens  which 
he did o er the ollowing 5 years   rior to his a oint ent  Ni en was in charge o  C R  rinse s nut eg estate   

 se ere decline o  the nut eg cro  ro  5  ay ha e ro ted Ni en to seek alternati e e loy ent 
ulti ately bringing hi  to the ardens   Thrilled with Ni en s work  the Society built hi  a large lantation style 
house in the ardens  known today as Burkill Hall  it was built ro    The Society had taken out a loan 
to build the house  but was later unable to re ay it  re uiring the colonial go ern ent to e entually take o er 
the leasure garden   ro  this oint it was trans or ed into a ty ical colonial botanic garden with scienti ic 
collections and trials o  otential econo ic cro s

Ni en is credited with clearing uch o  Singa ore Botanic ardens o  the secondary belukar growth that receded 
his leasure garden   ollowing the co bination o  the English andsca e style and the e erging style o  ictorian 

ublic arks he created the band arade area in  now e bellished by the  Bandstand  laid out the 
cur ing roads and aths including ain ate Road  and exca ated the ser entine Swan ake  the 
oldest orna ental water body in Singa ore  

The o ern ent a ointed Ja es urton  who 
had trained at ew to su erintend the botanic 
garden created by Ni en   Ni en had already 
decided to take lea e when urton was on 
route to take u  his a oint ent in 5   Ni en 
was taken ill at this ti e and tra elled back to 
Scotland in  but died soon a ter his arri al at 
Coylton  yrshire where he is buried  

74 awrence Ni en
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BOX 4 N ENCE O  THE EN SH N SC E O E ENT

The English garden akers and landsca e gardeners o  the th century re ected the ore or al and geo etric 
styles o  garden design that receded the   Between the early th  century and the id th century the key 

ro onents o  the English andsca e School including Bridge an  ent  Brown and Re ton odelled  lanted 
and e bellished the large scale ri ate landsca es and arklands surrounding the stately ho es o  gentle en 
throughout Britain   They created isually leasing and in or al landsca es that included gently contoured hills  
ser entine lakes and art ully laced tree clu s i e  co ies o  the ideal  or rcadian English countryside   To a 
great degree it was these that ins ired the idea o  ublic arks that began to e erge in the early th century in 
English industrial towns   The latter were creating s ualid and unhealthy urban slu s    ix o  ictorian eal or 
re or  and the need to i ro e li ing and working or the inhabitants o  these un lanned and ra idly ex anding 
towns and cities o  the ndustrial Re olution was dri ing the ublic ark o e ent    rior to the creation o  the 
irst ublic arks  town dwellers could only ind ublic s ace or recreation in oological and botanic gardens e g  

Bir ingha   and arboretu s erby  which were o ening in an increasing nu ber in the early s   
So e also had access to older th century urban leasure gardens  and ublic  walks where ro enading  
e ents  drinking and usic laying was co on   any o  these though beca e established as the eeting lace 
or ick ockets and other antisocial beha iour and were subse uently closed e g  auxhall ardens in 5

The ro otion o  ublic arks between the id th century and on into the 2 th century re lected a desire 
or ideal landsca es  ully se arated ro  the reality o  the urban surroundings with o ortunity or clean air 

and s iritual re resh ent   This ideal echoes that o  the th century ri ate landsca e garden akers and the 
in or ality o  the ro antic and ictures ue styles was to so e extent carried through to the design o  ictorian 

ublic arks   The in luence o  well known and o ular garden designers such as J C  oudon    also 
brought ore orna ental horticulture the re i al o  lowers  shrubbery  wilderness lanting  axial geo etry  and 
a return to a gardenes ue  style to the arks   The need to dis lay lants or their own erits and the uch wider 
range o  exotic lant s ecies ade a ailable by ictorian collectors e g  Nes ield  at ew  ade this 

ossible   Classically the new ublic arks there ore o ten had a ix o  styles co bining both in or ality and 
or ality

rior to arri ing in Singa ore in the s Ni en  as an educated an  is likely to ha e been aware o  the rinci les 
o  landsca e gardening ro oted in the readily a ailable writings o  Re ton  and oudon  

   He will doubtless ha e seen exa les o  the realisation o  the ublic arks o e ent with its ix o  
styles   His own design or the leasure garden in Singa ore re lects this in luence and knowledge   He did not 
ha e to create the land or  or his design as did the th century landsca e gardeners  since it already hel ully 
existed on the site but his in or al layout o  aths and ser entine lake has le t the unusual legacy o  the English 

andsca e arden o e ent in a tro ical en iron ent

75 J C  oudon s lan or erby rboretu  
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sur i e today  one o  only two re aining undisturbed 
areas o  original rain orest which would ha e co ered 
the entire island   Ni en cleared the site o  belukar 
secondary egetation  but care ully reser ed the 

rain orest and a nu ber o  trees al s  the extant 
enaga laut Calophyllum inophyllum  Botany Centre  
ulai basong Alstonia pneumatophora  te busu 

Cyrto hyllu  ragrans  eatured on the Singa ore 5 
currency note and in ostage sta s  and sago al  
(Metroxylon sagu  near Tanglin ate  are all thought to 
be re 5  sur i ors   

The Botanic ardens was extended by c 2 hectares 
to the north west west in  see i age  and 
Swan ake exca ated and landsca ed that sa e 
year   The gri Horticultural Society entered into a 
contract in  or the construction o  a residence 
or Ni en  using borrowed unds   

This colonial lantation style bungalow  which 
still exists today known as Burkill Hall  was used 
as the o icial residence o  the Botanic ardens  
Su erintendents and irectors u  until   The 
Society subse uently ran into inancial di iculties  
largely as a conse uence o  ha ing built the 
Su erintendent s house and in late  handed o er 
the anage ent and aintenance o  the site to the 
go ern ent in return or the settle ent o  its debt  

The Development of the Botanic Gardens under 
Murton’s Superintendence (1875–1880)

ollowing a reco endation ro  Jose h Hooker  
director o  the Royal Botanic ardens  ew  Ja es 

urton  a ew trained botanist and horticulturist  
assu ed the role o  Su erintendent in 5  ha ing 
sto ed en route to gain three onths o  tro ical 
ex erience at the eradeniya Botanical ardens in 
Sri anka   This re lected the irst ste  in a historic 
collaboration between the ew and the Singa ore 
Botanic ardens  which extended the re it o  the 
Botanic ardens ro  a leasure ark to a lace 
o  cutting edge study and scienti ic botanical 
ex eri entation and established Singa ore Botanic 

ardens as a ner e centre or lant exchange at 
the heart o  a worldwide network o  botanical 
gardens   The Royal Botanic ardens at ew  already 

ree inent in the th century as a seat o  learning 
and botanical research  was res onsible or uch o  
the ins iration  ad inistration and lant exchanges 
that dro e the early de elo ent o  Singa ore 
Botanic ardens and other gardens  
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 t the re uest o  the authorities  urton tra elled 
in eninsular alaysia collecting aterial or the 
Botanic ardens and soon set u  a herbariu  
and library   He was also a dri ing orce behind the 
establish ent o  econo ic gardens in the late 

s  which later beca e a ous or a wide range 
o  econo ic cro s including rubber   Ha ing irst 
established relati ely basic econo ic gardens in the 
north west extension o  the Botanic ardens  he 
subse uently laid out new econo ic gardens on a 

a or land extension c  hectares  to the north  
granted in  see Figure 12   

This land extension was hysically se arated by 
Cluny Road ro  the earlier ac uired land or the 
Botanic ardens   lso begun in  was the extant 

al  alley  located in a gently northward slo ing 
de ression between the hill u on which Burkill Hall 
stands and the Rain orest   Today the alley dis lays 
so e 22  s ecies o  al s   

n line with reco endations ade by the colonial 
go ernor  urton was charged with establishing 
a oological collection in the Botanic ardens   

ni als o  all kinds were donated including tigers  
onkeys  kangaroos  white eagles  a rhinoceros and 

a bear  and the oo ra idly grew  enclosures being 
dotted around the southern art o  the Botanic 

ardens   Howe er  in  only three years a ter 
ha ing been started  the oo had to be substantially 
downsi ed  with ainly s all ani als retained the 
tiger gi en to Ridley in 5 or the oo was retained 
or so e ti e  as the unding was inade uate or 

such a large oological collection which re uired the 

creation o  elaborate ens or the arious ani als   
The oo was or ally closed in 5   The oo has 
howe er le t its ark on the landsca e  or exa le  
the arsh garden de elo ed in  to the south
west o  Swan ake  is in act the re ains o  a wallow 
dug or a short li ed rhinoceros and lanned 
alligator ens   

The Development of the Botanic Gardens under 
Cantley’s Superintendence (1880–1888)

oor inancial anage ent caused urton to 
be relie ed o  his duties in  and re laced 
by Nathaniel Cantley  another ew trained 
Su erintendent who ca e to Singa ore ro  

auritius   Cantley s re it uickly beca e broader 
than urton s  ex anding beyond the Botanic 

ardens into the Straits Settle ents  orests  which 
the go ern ent realised were in decline7   uring 
his tenure  Cantley ocused on labelling the li ing 
collections and rationalising the buildings re o ing 
the ad hoc assort ent constructed during urton s 
ti e and grou ing all the workers  acco odation 
in the southern end o  the Econo ic ardens  
where they re ained until c   He illed the 
Econo ic ardens with alaysian ti ber and 
latex roducing trees  built a herbariu  and library 
in what is now known as Ridley Hall and a lant
exhibition house used to dis lay lants re uiring 

rotection and to host ublic lower shows and lant 
sales in su ort o  the Botanic ardens  inances   

The Botanic ardens also assu ed the role o  
ro agating trees or lanting in Singa ore s streets 

and arks   Nurseries were established  one o  
which  the otting yard beside Cluny Road  sur i es 
today    classic street tree introduced at this ti e 
was the tro ical erican rain tree Samanea 
saman  raised ro  seed in the Botanic ardens 
in 2 and now ound along any roads on both 
the island and in the region   n 5  Cantley 
recei ed our lants o  i ecacuanha Carapichea 
ipecacuanha  the standard drug or dysentery  
or trial culti ation   Trials had re iously ailed in 
ndia  but success was i ediate at the Singa ore 

Botanic ardens and within only two years the irst 
co ercial consign ent a eared on the ondon 

 Cantley was also irector o  the newly or ed orest 
e art ent ro    uch o  the sur i ing re nants 

o  ri ary rain orest egetation in Singa ore owe their 
existence to Cantley and his successor Ridley79 al  alley and Rain orest c 
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Figure 12 C.1918 Map Showing the Extent of the Economic Gardens
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arket   Cantley s last cons icuous achie e ent 
at the Botanic ardens was the construction o  the 

ain Tanglin  ate illars  co leted in   the 
odern illars ha e the sa e s acing today but 

are not in exactly the sa e location due to the 
realign ent o  Cluny Road eastwards   

The Development of the Botanic Gardens under 
Ridley’s Directorship (1888–1912)

n  Henry Ridley latterly one o  the world s 
greatest botanists and lants en  took o er as the 
irst irector o  the Botanic ardens and succeeded 

in drawing international attention to the ossibilities 
a orded by rubber roduction  subse uently 
selecting the ost roducti e strains and in enting a 
re olutionary ta ing techni ue which re resented 
the single ost i ortant inno ation in the history 
o  the rubber industry and the econo ic history o  
Southeast sia see Box 5   Ridley ca e to Singa ore 
ro  the Natural History useu  in ondon  but it is 

certain that his a oint ent was reco ended by 
ew s then irector Sir illia  Thistleton yer   His 

interests were wide ranging  enco assing oology  
geology and botany  es ecially orchids   or an 
acade ic he was exce tionally ocused on ractical 
a lications  in enting new ethods or ta ing and 
curing rubber and er ecting its culti ation and that 
o  oil al  while ublishing his results and ad ice 
at the sa e ti e   or this ur ose  he launched the 
irst scienti ic ournal in the alay eninsula in  

which the Botanic ardens continues to ublish 
today albeit under a di erent na e   nder his 
directorshi  the Botanic ardens entered into a new 
era  beco ing a regional centre or understanding the 
lora o  Southeast sia  or orestry and or econo ic 

botany and lantation agriculture   

Ridley was known to ill his acket ockets with resh 
rubber seeds ro  the Botanic ardens when isiting 

lantation anagers in the Straits Settle ents  
ho ing they would consider lanting the cro  which 
he belie ed was a aluable new in est ent   He 
was largely ignored until a ta ioca estate owner  Tan 
Chay an  agreed to lant a odest  hectares with 
rubber at Bukit intang in 5 as stated in CO OS 
Singa ore td s Research Re ort  the rubber seeds 
had been gi en to  Tan Chay an by his business 

artner  r i  Boon eng  who hi sel  had ac uired 
the seeds ro  Ridley   

By  Tan Chay an had extended his rubber 
lantation to 2  hectares and was encouraging 

others to do the sa e  and so the Southeast sian 
rubber boo  began   By  the Botanic ardens 
had su lied and sold se en illion rubber seeds ro  
its Econo ic ardens  an inco e that su orted this 

art o  the Botanic ardens  work   By 2  alaya 
was su lying hal  o  the world s de and or rubber 

uch o  it being ex orted ro  the ort o  Singa ore   
To this day Tan Chay an and his descendants ha e 

aintained a close relationshi  with the Botanic 
ardens   Tan Chay an s grandson  John Tan Jiew Hoe   

is a keen su orter o  the Botanic ardens      

Ridley also ex eri ented with other cro s such as 
oil  sugar and sago al s and latex roducing gutta 
trees so e hite gutta s eci ens sur i e in the 

81 Ridley with rubber tree
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80 Rain tree at Nassi  ate  ossibly dating ro  2
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BOX 5 S N ORE N  THE E E O ENT O  THE R BBER N STR

any s ecies o  trees can be ta ed or rubber   Howe er  Hevea brasiliensis is the ri ary source o  natural 
rubber and the only one lanted co ercially   Nati e to the South erican a on  the sa  o  rubber trees is 
known as latex   Colu bus irst re orted the existence o  rubber in 5 a ter inding est ndies nati es laying 
with rubber balls ade ro  Castilla elastica

Se eral s all scale or ailed atte ts to establish a rubber industry in South erica were begun as early as 55   
Howe er it was not until a ter Charles oodyear s breakthrough disco ery o  the rocess o  ulcani ation in which 
rubber is treated with sul hur and heat  in  that the real co ercial ossibilities o  rubber could be realised  

re iously rubber roducts had elted in su er and ro en in winter   The new de and or rubber resulted in 
an a onian rubber boo  ro  the 5 s to 2 s   The in ention o  the bicycle and the auto obile greatly 
increased the de and or the substance   n  o er  tons o  rubber was used each year with hal  o  it 
co ing ro  Bra il and hal  ro  Central rica using Landolphia ines   The naturally growing Bra ilian rubber 
tree industry was di icult to anage and de and could not be et    

ro   scienti ically anaged lantation ractices began to be introduced   t was in this year that Hevea 
brasiliensis rubber seeds collected ro  the Bra ilian Ta a o  alley by Henry ickha  were irst success ully 
culti ated in the Royal Botanic ardens  ew   O  the  seeds collected   were success ully ger inated   
The resulting trees were sent to Ceylon in  and Singa ore and other arts o  the colonial e ire the ollowing 
year   The sa lings were the origin o  the rubber lantation industry in sia   The Bra ilians could not co ete

H  Ridley  irector o  Singa ore Botanic ardens between  and 2  was a a or ounder o  the odern 
rubber lantation along with ickha  and r J S  Cra er   Ridley and his colleagues  new technologies enabled 
the all i ortant lea  to be ade ro  the ri iti e har esting o  wild rubber to the syste atic roduction o  it as 
a lantation cro   Brockway  describes how by 1897 Ridley had worked out the ‘wound response’ method 
of tapping, which yielded quantities of latex without injuring the tree  lti ately the large scale roduction o  
rubber led to i ortant technological de elo ents in any industries   Ridley s work at the Botanic ardens 
cul inated in any signi icant ad ances towards the er ection o  rubber culti ation and the establish ent 
o  a nu ber o  new rinci les and ethods or ta ing and curing   oreo er  his work was i otal to the 
de elo ent and ex ansion o  the alayan Southeast sian rubber industry   

hile Ridley ad ocated the econo ic bene its o  culti ating lantations o  rubber trees in Singa ore  ew listened 
at irst    sea change occurred howe er  when Tan Chay an lanted c  hectares o  rubber trees at Bukit intang 
in the late s    decline in the rices yielded by co ee culti ation and an increase in the rice and de and o  
rubber inally con inced any other lanters to ollow Ridley s ad ice   s stated by Brockway their windfall profits 
in the rubber boom of the first decade of the  started a stampede to rubber planting, with large infusions of British 
capital raised on the London stock exchange.  By 1915, Malaya had over 703,000 acres planted to the Hevea tree 
(Tinker 1974:33).  Southeast Asia production had overtaken Amazonian wild rubber on the world market; by 1919, 
the Brazilian market had ceased.  In 1934, during the last decade of the colonial era, over 1,090,000 tons of crude 
rubber was coming from British, Dutch, and French plantations in Southeast Asia, and only 14,000 tons from all 
other sources, including Brazil (Wolf and Wolf 1936:151)’    New inno ations increased e iciency and roduction 

doubled e ery two years and by 2  alaysia was 
roducing o er hal  o  the world s rubber   Cra er s work 

urthered the industry by identi ying the best ethod o  
establishing lantations using cloning instead o  seeds and 
o  deter ining yield o  the trees   

Only natural rubber was a ailable until 2   Howe er the 
co ercial roduction o  synthetic rubber beca e easible 
in   s a conse uence o  the Second orld ar the 

erican o ern ent o ersaw urther de elo ent o  
synthetic rubber  ntense arket co etition between 
the two ty es o  rubber occurred in the 5 s and s 
but in  synthetic rubber sur assed natural rubber or 
the irst ti e and has continued to lead the way  ost o  
today s natural rubber co es ro  lantations in ndonesia  
Thailand and alaysia  al ost  o  which is used or the 
tyre anu acturing industry82 Rubber lantation in the Econo ic ardens  c s

 
©

Si
ng

a
or

e 
Bo

ta
ni

c 
ar

de
ns



64 NOMINATION
DOCUMENT
DESCRIPTION

Botanic ardens today   atex ro  the latter was 
later used to coat the irst undersea cables  enabling 
international teleco unications   Beyond testing 
and introducing new cro s  Ridley also carried out 
research relating to the onitoring and control o  

ests and diseases in the Straits Settle ents   He 
carried out any ield ex editions across Southeast 

sia  bringing back lants or the Botanic ardens  
li ing and reser ed collections  he built a new 
herbariu library south west o  Ridley Hall  artists  
acco odation in the Econo ic ardens  a 
residence or the ssistant Curator now known as 
E J H  Corner House  and an extension to Cantley s 

lant exhibition house or housing orchids  and 
instructed that a second lake be exca ated Cluny 

ake  ro  the swa  in the  north west 
extension   The latter subse uently grew and shrank 
in si e  inally being reinstated as the odern 
Sy hony ake in   Ridley was a roached 
by iss gnes Joa ui  in whose a ous Tan ong 

agar garden an interesting and beauti ul orchid 
hybrid had a eared   This  he na ed as Vanda iss 
Joa ui  in  now Singa ore s national lower 
re resented at the Botanic ardens by an extensi e 

lanting co rising so e 2  s eci ens densely 
arranged on wooden osts below the west side o  the 
Bandstand

The Development of the Botanic Gardens under 
I.H. Burkill’s Directorship (1912–1925)

Ridley retired in January 2 and was succeeded 
by saac Henry Burkill  an outstanding scientist who 
rein orced the Botanic ardens  scienti ic tea  and 
was to be the last to reside o er the Singa ore 
Botanic ardens as a ty ical tro ical colonial garden   
t was under his directorshi  that a large ortion 
c 5ha  o  the Econo ic ardens now known 

as the Bukit Ti ah Core  was trans erred or the 
building o  the or er Ra les College Figures 6 
and 13 illustrate the extent o  the Botanic ardens 
ollowing the loss o  ost o  this land   The or er 

Ra les College was Singa ore s irst tertiary education 
institution and was constructed as art o  a sche e 
to celebrate the centenary o  Singa ore s ounding   
t  o ened its doors to an initial  students in June 

2  and was or ally o ened on 22 July 2   The 
College was dedicated to the ro otion o  arts  
science and learning and the ro ision o  higher 

education or students without distinction o  sex  
race  nationality or religion  ter a series o  ergers  
Ra les College e entually beca e the National 

ni ersity o  Singa ore   N S o ed out o  the Bukit 
Ti ah site to its current location at ent Ridge in 

   The site was subse uently occu ied by se eral 
other tertiary institutions be ore being returned to 
N S in 2 5 and beco ing its Bukit Ti ah aculty o  

aw Ca us  

 bungalow House  and a garage  which sur i e 
today  were co leted in  and 2 2   House 

 was originally intended to be the residence o  the 
Econo ic ardens  ield ssistant  but this osition 
was ade redundant soon a ter the building was 
co leted due to the loss o  the Econo ic ardens   

uring the 2 s  i e bungalows were constructed 
on the eri hery o  the resent Botanic ardens  

ositioned in a crescent around the College 
buildings  to house uni ersity sta   these sur i e 
today and are known as Houses 5   

n antici ation o  the clear elling o  trees re uired 
or the construction o  the or er Ra les College a 
ro ortion o  the younger lantings o  trees were 

rescued ro   onwards and trans erred to the 
re  art o  the Botanic ardens  s eci ically to 

the area which is nowadays the orchid nursery behind 
the National Orchid arden   The old s eci ens o  

erican and rican ahoganies Swietenia, Khaya  
durian  el et ersi on Diospyros blancoi  and 
ta arind in and around the nursery are belie ed to 
be sur i ors ro  the original Econo ic ardens   

ro agations o  two o  the highest yielding second 
generation rubber trees were also ade and one o  
these sur i es near the Botany Centre

83 House  or er Econo ic ardens  ield ssistant s 
residence
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Figure 13 Extent of the Singapore Botanic Gardens in 1925
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The Development of the Botanic Gardens under 
Holttum’s Directorship (1925–1949)

H  Burkill was succeeded by Eric Holttu  in 25   
Holttu  was also a scientist but soon de elo ed an 
e hasis on horticulture   His botanical interests 
were aried  but erns and orchids beca e a ocus 
and in 2  he set u  an in vitro propagation unit for 
orchids on the u er loor o  a two storey building 
co leted in 22 and now known as Holttu  Hall   

n acti e orchid hybridisation rogra e was run 
at the Botanic ardens ro  the s onwards see 
Box 6 or urther in or ation   hilst Holttu  had 
not in ented the in vitro techni ue  he recognised 
its erits and was able to de onstrate the  in 
his laboratory  er itting hybrids to be raised with 
con idence and in greater uantity  the irst being 
na ed in 2 as Spathoglottis ri rose   O er 
subse uent decades the techni ue was er ected and 
soon led to a new industry in Singapore and eventually 
in arious other Southeast sian countries   Orchid 
breeding at the Botanic ardens beca e an i ortant 
acti ity and resulted in 5  in the establish ent o  a 
uni ue rogra e o   Orchid Na ings  the irst 
o  ore than  being Aranthera nne Black  a ter 

ady Black  the colonial go ernor s wi e   isitors to 
the Botanic ardens can see ele ents o  the in vitro 
laboratory based ro agation techni ue through a 
series o  windows on the ground loor o  the Botany 
Centre co leted in 2  and li ing s eci ens in 
the National Orchid arden de elo ed in 5   The 
Botanic ardens  orchid s ecialists today atte t on 
a erage  new hybridisations each year   

Holttu s contribution was in no way restricted to 
orchids   erns  ba boo and gingers were his other 
interests and he is credited with o ularising two o  
the ost co only seen lants in Singa ore s arks  
gardens and road bridges  na ely the rangi ani 

arious Plumeria s ecies  and Bougainvillea   Both 
ha e s ectacular large scale lantings in the Botanic 

ardens   The ollowing landsca e built eatures  
which sur i e in the Botanic ardens today were 
de elo ed under Holttu s directorshi : the Sundial 

arden in 2  where it is thought Cantley had 
lanted roses in 2 8  the or al Bandstand 

structure  water lily tanks at the base o  the 
ste s down to the lant House arden 2  and 
the ergola 5  ad acent to the Sun arden

 our lily onds and recian statues were added in the s 
and 2  res ecti ely

Holttu  and his ssistant irector  E  J  H  Corner 
a ointed 2  re ained in the Botanic ardens 
or the duration o  the Ja anese occu ation during 

orld ar   The British o ernor  Sir Shenton 
Tho as  had ersuaded the co ander o  the 
Ja anese orces that the Botanic ardens and 

useu  collections should be reser ed and 
although the two countries re ained at war the 
Botanic ardens  senior scientists were allowed 
to continue their work under the direction o  an 
i osed but bene olent Ja anese botanist  ro essor 

wan oriba   hat ha ened during the 2
5 occu ation is not well recorded beyond the 

state ents in Corner s The ar uis and the brie est 
o  ost war irector s annual re orts   One 
interesting de elo ent during the occu ation was 
the construction o  two lights o  brick ste s leading 
down ro  the ower Ring Road to the lant House 

arden by ustralian risoners o ar

The Botanic ardens so ewhat struggled a ter the 
war  as any o  its best gardeners had died building 
the Bur a Sia  railway and talent recruit ent was 
li ited by the British colonial rule and localisation o  
the ublic ser ice   ongst the ew de elo ents in 

84 Sundial Garden 1959
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BOX 6 ORCH  RO R E T THE S N ORE BOT N C R ENS

The Singa ore Botanic ardens has registered o er 5  orchid hybrids in the ast 5 years  no other botanical 
institution in the world runs a co arable rogra e  

The irst natural hybrid o  Singa ore  the Vanda iss Joa ui  a cross between Vanda teres and Vanda 
hookeriana  was disco ered in   t was an i ortant recursor to the establish ent o  the Singa ore Botanic 

ardens  orchid hybridisation rogra e and the region s orchid industry  Richard Eric Holttu  who arri ed at 
Singa ore Botanic ardens in 22  started an a bitious lan to roduce ree lowering orchid hybrids or the 
lowland tro ics   His ision s rang ro  obser ing the roli ic habit o  Vanda iss Joa ui  and this led to his 
de elo ing a s ecial hybridisation rogra e  He began roducing exotic hybrids by aking see ingly wild  
crosses  not only using s ecies within a genus  but also between genera  and his e orts were rewarded with the 
creation o  nu erous intra  and inter generic hybrids   

Early hybrids that beca e i ortant in the orchid cut lower industry include a bigeneric hybrid Aranthera 
Ja es Storie  Arachnis hookeriana x Renanthera storiei   Registered in  it was the earliest intergeneric 
hybrid created by the Singa ore Botanic ardens and the irst Aranthera e er registered   The Arachnis ‘ aggie 
Oei  a cross ade by John aycock between Arachnis hookeriana and Arachnis flos–aeris  irst lowered in  
and do inated the orchid cut lower arket or the next thirty years   t also beca e the sy bol or Singa ore 
orchids   The Aranda eborah  Arachnis hookeriana x Vanda lamellata  the second registered Aranda in the 
world  and the Singa ore Botanic ardens  irst  was na ed or Holttu s daughter   Holttu s riends and ellow 
orchidists John aycock and E ile alistan assisted with the breeding rogra e  contributing lant aterials 
and knowledge   So e o  the hybrids roduced ro  this collaboration beca e basic aterials or the in ant 
orchid industry in the 5 s and s

n the s  a ter s ending o er  years leading orchid hybridisation  the Botanic ardens began to share the 
res onsibility o  creating new hybrids with local breeders who soon ca e to do inate the scene by roducing 
se eral outstanding cut lower hybrids   Ex orts o  hybrids brought in S  to S  illion annually during 
the late s and early s   Singa ore Botanic ardens continued to ass breed hybrids or landsca ing  
horticultural shows  the nation s  orchid na ing rogra e and the cut lower industry   ore recently  
Singa ore Botanic ardens has ocused on i ro ing the colour and uality o  the hybrids  i ro ing scent and 
breeding otted lant orchids or eo le li ing in a art ents   

uring their isit to Singa ore in autu n 2 2  the Botanic ardens honoured Britain s rince illia  and 
Catherine  uchess o  Ca bridge by na ing a new orchid the Vanda ‘ illia  Catherine  or the   s art o  the 

ardens   Orchid Na ing rogra e  the cou le oins nearly two hundred s and celebrities that ha e been 
si ilarly honoured since 5   The irst  Orchid was rantha nne Black  na ed or ady Black  the or er 
colonial go ernor s wi e

86 r a  Ti  ing ollinating orchids at the Orchid Nursery
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the Botanic ardens that are recorded is an a enue 
o  Caribbean royal al s Roystonea oleracea  

lanted along O ice ate Road in 5  and now 
towering abo e a odern ergola   The Orchid 
Enclosure established during the 5 s by urseglo e 

5 5  and re o ed in 5  was an 
i ortant recursor o  the National Orchid arden   
The Nature Reser es Ordinance  o  5  laced 
so e 25  hectares o  land under the charge o  
the Botanic ardens  set aside or the ur ose 
o  the ro agation  rotection and reser ation 
o  the indigenous auna and lora o  the Colony   
This included the Bukit Ti ah Reser e  nowadays 
ad inistered as a Nature Reser e by the N arks 
Board  o  which the Botanic ardens is a art

The Development of the Botanic Gardens under 
Humphrey Burkill’s Directorship (1957–1969)

ter arious changes o  directors  Hu hrey 
Burkill the son o  H  Burkill  born in Burkill Hall  
was a ointed in 5   n that sa e year alaya 
was granted inde endence and the ollowing 
year the British arlia ent ele ated the status o  
Singa ore ro  colony to state  ro iding new local 
elections   Subse uently  between  and 5  
Singa ore or ed an integral art o  the ederation 
o  alaysia   ter se aration ro  alaysia in 5  
Singa ore beca e the Re ublic o  Singa ore

n relation to de elo ents in the Botanic ardens  the 
water eature in the centre o  the lant House arden 

uadrangle was begun in 5  and o er the ollowing 
decade the herbariu  building was renewed and 
enlarged  a large tea kiosk now re o ed  built in Swan 

ake s icinity Character rea  and the Ra les Hall 
now known as the Ra les Building  constructed to 

house student acco odation N arks  ublic ser ice 
counter is now located within art o  the building   

ittle else o  note ha ened to the Botanic ardens  
hysical structure until the greening  o  Singa ore was 

initiated in the s   

 series o  noteworthy large scale ublic e ents  
in the or  o  concerts and shows re erred to as 
the eo le s cultural concerts  took lace across 
Singa ore  including in the Botanic ardens 
between 5  and    These had been organised 
by the inistry o  Culture and were o ened by 

ri e inister ee uan ew in ront o  an audience 
o  22   These celebrations were artly ai ed 
at ro oting racial har ony in Singa ore and at 
encouraging unity a ong the eo le o  Singa ore 
and the de elo ent o  a national culture as the 
island anoeu red towards inde endence see 
Appendix E or urther  in or ation  

The Singa ore Botanic ardens re ised its ission 
during the s in res onse to the launch o  the 
or er ri e inister ee uan ew s tree lanting 

ca aign in  and arden City  ision in   
ts regional and international work in taxono ic 

research was te orarily de e hasised   Ex ertise 
and resources or the ca aign resided in the Botanic 

ardens  the ocus o  which was thus rede ined ro  
that o  a largely research orientated organisation to 
one that would s earhead and be the dri ing orce 
behind the national greening  e ort   This  in a sense  
was a re eat o  Cantley s role in the s   n su ort 
o  this  the area subse uently occu ied by Sy hony 

ake  was turned into a large nursery ground   To 
eet the need or trained ersonnel to aintain the 

greenery the School o  Orna ental Horticulture was 
o ened in the Botanic ardens in 2 and housed 
in Burkill Hall  which o ered a i lo a in Orna ental 
Horticulture and arden design  the irst o  its kind in 
Southeast sia   The new di lo a was odelled on the 

i lo a in Horticulture established at ew in   
O er the ollowing 2  years the greening rogra e 
matured and Singapore gained an international 
re utation or its clean and green en iron ent   
Through the de elo ent o  a world class educational 

rogra e  the Botanic ardens was able to achie e 
its ission to ro ide the botanical and horticultural 
ex ertise needed to trans or  Singa ore into the 

arden City ision   ey industry ro essionals who 
trained at the Botanic ardens include  or exa le   J  
Tan resident o  the andsca e ndustry ssociation 

87 Brick Ste s  ade by ustralian risoners o  ar during the 
1940s
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o  Singa ore  ahendran Chakra ani anaging 
irector o  rbansca es te td  and R  Jickky 
irector o  Tro ical En iron ent td td    

The greening o  Singa ore did not ust ocus on 
trees   t also coincided with an ex ansion o  orchid 
breeding and co ercial roduction  once again 
led by the Botanic ardens and its ew trained 
chie  ad inistrator  rthur eorge l honso  
during whose tenure as Botanic ardens Chie  
ad inistrator  the in vitro laboratory 
acilities were aug ented and o ed ro  the u er 
loor o  Holttu  Hall   His in luence continued a ter 

retire ent when he was re e loyed or two years 
as Senior Curator  in charge o  Orchid Breeding

uring the late s s a nu ber o  trees were 
lanted trans lanted  including in the southern Tanglin 

Core  where tall growing nati e and Southeast sian 
rainforest Dipterocarps Hopea s  were laced to 
hide the city s ex anding high rise buildings   

The Development of the Botanic Gardens 
between 1970 and 1988

Chew ee ek was a ointed irector in   
ollowing his re ature resignation the role o  

director ceased until the late s   Through the 
s the Botanic ardens  ublic acilities and 

landsca e were u graded as it assu ed the role 
o  a ublic ark ocused on local a enity needs    
second lake now known as Sy hony ake  was 
created in  where Cluny ake had re iously 
been sited  and arious new garden eatures installed 
such as a Ja anese arden  lant houses or cacti
succulents te erate s ecies in cooled glasshouses  
and a iniature water all   ith the exce tion o  
Sy hony ake  these i ro e ents were later 
swe t away ollowing a or rede elo ents which 

or ed art o  a new aster lan or the Botanic 
ardens N arks  aster lan  

 range o  i ortant behind the scenes 
enhance ents to science and horticultural 
ca abilities howe er took lace during the s   
This included the ex ansion o  lant ento ology  

athology and nursery acilities  es ecially in su ort 
o  a unit charged with the search or  ex eri entation 
with and introduction o  new lants to Singa ore s 

arks and gardens   n  the Botanic ardens 
beca e the arks and Recreation e art ent o  the 

inistry o  National e elo ent and its success was 
easured in ter s o  its ad ance ent o  horticulture 

in Singa ore   or exa le  in the iscal year  
the Botanic ardens was res onsible or lanting 
5  orna ental trees   ruit trees and 

 shrubs  a eat aintained o er a decade until 
the inistry arcelled out so e o  these acti ities to 
other new branches su le entary to the Botanic 

ardens   By then  the greening o  the island through 
the arden City ision had been substantially realised  
though its originator  inister entor ee uan ew  
has continued to ublicly e hasi e its i ortance 
well into the 2 st century in 2  N arks celebrated 
the 5 th anni ersary o  the greening o e ent with 
an exhibition in the Botanic ardens   Regional and 
international taxono ic research led by the Botanic 

ardens  sta  resu ed again in the s   

n  so e  years a ter the annexation o  the 
a or art o  the Econo ic ardens  c  hectares 

o  that land was returned to the Botanic ardens 
and the de elo ent co enced o  what would 
later be called the Bukit Ti ah Core   This arcel 
o  land soon included a large hard edged ond  a 
new arboretu  oot aths  rest areas and a odern 
inno ation  the ro ision o  ogging tracks or the 
bene it o  o ice bound Singa oreans in need o  

hysical exercise   Back in the historic southern end 
o  the Botanic ardens a rose garden was installed 
in 5 between the Bandstand and the Sundial 

arden  near to where Cantley had lanted roses 
a hundred years be ore   hile orchid breeding 
continued  the Botanic ardens also hosted orchid 
shows or the Orchid Society o  Southeast sia 
and gained awards or its own hybrids  such as 
Dendrobium argaret Thatcher    By the late 

s  the Botanic ardens was about to undergo 
a or rede elo ents and enter what can be 

ter ed its odern hase

88 Training in the Botanic ardens during the s
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r iat  Tan oined the Singa ore Botanic ardens  
senior sta  in  ro  the arie Selby Botanical 

ardens in lorida  where he was an acco lished 
orchid s ecialist and irector o  the useu  o  
Botany and the rts   His role at the Botanic ardens 
began with an o erhaul o  its orchid breeding 

rogra e  ocusing on high uality orchid hybrids 
with co ercial alue   t was during this ti e 
that the Botanic ardens  role in the greening o  
Singa ore started to be gradually de e hasised

The Development of the Botanic Gardens under 
Dr Tan’s (1988 – 1996) and Dr Chin’s (1996–
2011) Directorships

n  the role o  irector was reinstated and 
r Tan a ointed   The ollowing year  r Tan was 

gi en unds to de elo  a aster lan that would 
enable the realisation o  his new ision or the 
Botanic ardens see Box 7 or urther in or ation   

erha s or the irst ti e   years o  so ewhat 
ad hoc de elo ent was rationalised in an o erall 

lan and ost o  the additions o  the 5 s to 
s re laced by new landsca e eatures   nder 

r Tan s directorshi  the Singa ore Botanic ardens 
regained its status as a premier institution for 
tro ical botany and horticulture  whilst also ul illing 
its role o  attracting and engaging isitors   

ith these i ro e ents r Tan s re italisation 
o  Singa ore Botanic ardens drew to a close   r 
Chin See Chung took o er the role o  irector o  the 
Botanic ardens in  o erseeing so e o  the 
de elo ents discussed in hase  abo e  besides 
continuing the Botanic ardens  traditional roles 
in research  education and conser ation   n  
the School o  Horticulture closed at the Botanic 

ardens   The i lo a in Orna ental Horticulture 

and arden esign was taken o er by the Ngee nn 
olytechnic  but ractical work ex erience continues 

to be o ered at the Botanic ardens   round 2 
hectares o  land was added to the Bukit Ti ah 
Core ro  Singa ore s anage ent ni ersity in 
2  n additional  hectares were added to the 
Singa ore Botanic ardens in 2  in the or  o  
the Tyersall earning orest  to the south west o  
the existing Botanic ardens

The Development of the Botanic Gardens under 
Dr Taylor’s Directorship (2011 – present)

The Botanic ardens has continued to be de elo ed 
under the directorshi  o  r Nigel Taylor  who ca e 
to Singa ore ro  the Royal Botanic ardens  ew  
where he was Head Curator o  Horticulture and 

ublic Education 5 2  and s okes erson on 
the ew ardens  history   

nder his directorshi  a Healing arden 2  and 
a ragrant arden 2  which re laced derelict 
uni ersity out buildings  ha e been laid out on land 
which once or ed art o  the Econo ic ardens and 
later the or er Ra les College grounds    Heritage 

useu  2  has been established in Holttu  

90 National Orchid arden  o ened in 5
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BOX 7  STER N N  TS E ENT T ON
The aster lan was deli ered o er three hases o  de elo ent carried out ro  the s to the resent day   
Excellence in botanical research and conser ation  education rogra es and the reser ation o  the cultural 
heritage o  the Botanic ardens were all essential arts o  the aster lan  which re ain at the core o  the Botanic 

ardens  current ision and ission to connect lants and eo le   orks were identi ied within three core areas 
known as the Tanglin  Central and Bukit Ti ah Cores   ey works included: 

Phase 1:
 Earth o ing to re sha e arts o  the Central and Bukit Ti ah Core areas   The hard edge o  the ond there 

was re o ed and ex anded to or  a naturalistic lake located outside the boundary o  the No inated 
ro erty

 Re o al o  Cluny and al ey ublic roads  which bisected the Botanic ardens   
 The establish ent o  the lant Resource Centre 5  located outside the boundary o  the No inated 

ro erty
 Heliconia alk  the artly weather roo  Sun arden  re landsca ed 2  and the Bonsai 

arden 2 5
 The National Orchid arden NO  5  including the ticket office  isthouse and bro eliad structure   

The ground oor o  Burkill Hall was turned into an inter retation s ace in 5 and a cool house added to the 
north east o  the hall in 2

  new stage on Sy hony ake s island 5  re laced in 2 5
  new gateway Nassi  ate  with a isitor centre and ehicle arking   
 N arks  Head uarters 

Phase 2:
 The inger arden 2  and Halia restaurant co lex 2
 The E olution arden 2 5
 The Jacob Ballas Children s arden 2  located outside the boundary o  the No inated ro erty  
 ey enhance ents bene ting the Botanic ardens  collections and Rain orest  e g  trees tted with lightning 

conductor co er cables tted to o er  trees  and re lace ent o  aths in the Rain orest with raised 
boardwalks allowing biological interconnections across the entire Rain orest  

 ro e ents to isitor co ort  such as better ath sur aces and ore toilets  seating and shelters

Phase 3:
 The Botany Centre co lex 2   This in ol ed the inclusion o  a s all arcel o  land  Cluny Road ha ing 

been o ed slightly to the east thus acco odating a heritage enaga laut tree Calophyllum inophyllum   
 New illars at the ain Tanglin gateway
 The slo e down ro  the Herbariu  Ring Road to the gateway was lanted with Saraca trees, arranged along 

a strea  criss crossed by a winding ath   
 New toilets and shelter area by Holttu  Hall

91 Rede elo ent aster lan 
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Hall and a te orary building i ediately south o  
it  which houses a rolling rogra e o  exhibitions   
Enhanced inter retation o  the ardens  heritage is 
now also in lace    new RT station along the Circle 

ine  na ed Botanic ardens  was o ened in October 
2  in the north western corner o  the Botanic 

ardens  outside o  the No inated ro erty   

t brings isitors ro  the station recinct which is a 
garden in itsel  through into the Trellis arden  lanted 
with a wide ariety o  cli bers    oliage arden  
also located outside o  the No inated ro erty  was 
o ened to the ublic in 2

So e urther de elo ents are lanned  ostly 
outside o  the No inated ro erty  and are described 
in Section b   The conser ation o  the Botanic 

ardens  cultural and natural heritage eatures 
continues to be central to its uture anage ent   

 key as ect o  the Botanic ardens  work  which 
largely goes undetected by isitors  is the steady 
ac uisition o  endangered lants es ecially tree 
s ecies  by the Botanic ardens  sta  es ecially ro  

the Southeast sian region   These are so eti es 
lanted in the Rain orest or raised in the Botanic 
ardens  nurseries in the ho e that they can be 

reintroduced to the wild one day  or at least their 
genetic resources conser ed ex situ for as long as 

ossible   Behind the scenes nursery acilities are 
undergoing re urbish ent and enhance ent in 
su ort o  such work

Extant Historic Features of the Botanic Gardens 
as a Cultural Landscape

The No inated ro erty contains an asse blage 
o  extant historic landsca e eatures  buildings and 
structures that  as an integrated whole  contribute 
to its heritage signi icance as a cultural landsca e   
They also re resent the di erent eras o  the Botanic 

ardens  de elo ent as a British tro ical colonial 
botanic garden  between 5  and 5   These 
are shown on Figure 14 and listed in chronological 
order in Table 2 with landsca e and built ele ents 
grou ed se arately   The date  current state o  
conser ation de ined as ood  air and oor9  
and rele ant statutory rotecti e designation s  o  
each eature is also ro ided in this table10   urther 
in or ation about each eature can be ound in the 

receding two sub sections   

 urther in or ation is ro ided in Section 
10 urther in or ation is ro ided in Section 5 including the 

de nition o  each statutory designation re erred to in Table 
01

92 Heritage useu  housed in Holttu  Hall
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2
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Co leted between  2  and 2

E J H  Corner House 

al  alley 

Burkill Hall 

The ell 2

Swan ake 

a ebo 2 date unknown

ergola 5
Historic 5 location 

Sy hony ake 
Historic location 

o  Cluny ake  originally 
exca ated in the late 

th century

ri ary Rain orest re
dating 5

Ridley Hall 2

Sundial arden 2

ow Brick all 

Bandstand 
ocated on band arade area 
dated s

Tanglin Gate 
Historic s location
current gate dated 2

otting ard rea
Historic s location

Current buildings dated 2

Brick Ste s Early s

lant House arden 5 s
ncor orates so e s all eatures 
ro  the original s lant House

House  

Holttu  Hall 2

arsh  arden 
ncor orates re nants o  rhino 

wallows dating back to the s

Ra es Building 5
or erly known as Ra es Hall

Swan ake a ebo  c 5 s
Brought to the ardens in 

Figure 14 EXTANT HISTORIC FEATURES
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Table 2 Extant Historic Features

Name of Feature Date State of 
Condition

Supplementary Information Statutory 
rotection  

Designation
Landscape 
Features 
Rain orest re 5 Fair Su ers ro  edge e ects  and needs 

constant attention to reduce and  ideally  
eli inate in asi e weed s ecies that 
enter around its argins  and to control 
the ra ant growth o  lianas that thri e 
in the disturbed areas  where ecological 
balance is lacking

Heritage and tall trees are rotected 
by lightning conductors

alls within a 
National ark and 
Tree Conservation 

rea

ath re ious 
road layout in 
southern art 
o  the Botanic 
Gardens

s Good N alls within a 
National ark 

Bandstand Hill Good Bandstand erected in  so e 
odern lanting located around its 

base  

alls within a National 
ark and Tree 

Conser ation rea
Tanglin Entrance Good ain historical entrance still resent albeit 

osts and gate ha ing been re laced   
S acing o  the our new gate osts aligned 
to atch the s acing o  those o  the 
original ain ate but gateway not in the 
exact historic location since Cluny Road 
has been slightly re aligned

alls within a 
National ark 

Swan ake and 
island planting 
dated  and 
surroundings

Fair Earliest extant designed orna ental 
water body in Singa ore

alls within a 
National ark and 
Tree Conservation 

rea
Re ains o  
rhino wallow 
incor orated into 
the arsh arden

s 
arsh 

garden, 

Good N alls within a 
National ark and 
Tree Conservation 

rea
al  alley Good  s all art o  al  alley now sits 

within the National Orchid arden   
sed as a enue or weekend concerts   

So e recurring roble s with 
rhinoceros beetle and other ests 
attacking the al s   

alls within a 
National ark and 
Tree Conservation 

rea

otting ard rea 1880s Good Existing buildings dated 2 alls within a 
National ark and 
Tree Conservation 

rea
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Name of Feature Date State of 
Condition

Supplementary Information Statutory 
rotection  

Designation

The ell 1882 Good Character largely retained although 
this area has undergone arious 

odi ications

alls within a 
National ark and 
Tree Conservation 

rea
Sundial Garden 1929 Good our rectangular tanks or water lants 

added in  and classical statues in 
2

alls within a 
National ark and 
Tree Conservation 

rea
Brick Ste s west 
o  lant House 
Garden

Early
mid 
1940s

Good The ste s which descend to the lant 
House arden ro  the ower Ring 
Road were ade by risoners o  

ar held at Changi rison during the 
Ja anese occu ation 2 5

alls within a 
National ark 

lant House 
Garden

1950s Good irst laid out in 2   So e re nants 
coral rock walls  incor orated into the 

current dis lay garden which is on the 
sa e oot rint as the original lant 
House arden   Structures date ro  

5  to 5

alls within a 
National ark and 
Tree Conservation 

rea

Sy hony ake  
located in Cluny 

ake s historic 
location

Good Cluny ake  exca ated in  
occu ied art o  the location where 
Sy hony ake was later created

alls within a 
National ark 

rrow e erging 
ro  Sy hony 
ake

Good arks the location o  a te orary 
station or the obser ation o  
terrestrial agnetis  set u  in the 

ardens in 

alls within a 
National ark

Historic lanting Various O erall good ncludes a nu ber o  eteran trees 
so e re dating the establish ent 

o  the ardens in 5  and historic 
lant collections such as al s  

rangi anis and orchids   The clu  
o  tiger orchid Grammatophyllum 
speciosum  by the or er unction o  
O ice ate Road and ain ate Road  
or exa le  was originally lanted in 

Heritage and tall trees are rotected 
by lightning conductors

alls within a 
National ark and 
Tree Conservation 

rea
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Name of Feature Date State of 
Condition

Supplementary Information Statutory 
rotection  

Designation

Buildings and 
Structures 
Chinese gra es 1842, 

1881 and 
unknown 
date

Good N No designation

a ebo  Swan 
ake

1850s, 
brought 
to the 
Botanic 
Gardens 
in  

Good Roo  re laced ollowing da age by 
alling tree

Conserved 
structure

Burkill Hall Good Reno ated during the s Conserved 
building

Ridley Hall 1882 Good Rear section used as short ter  
acco odation or isiting scientists 

ro  2  ollowing re air o  ter ite 
da age

Conserved 
building

E J H  Corner 
House

1910 Good N Conserved 
building

House  ield 
ssistant s House

1919 Fair N Conserved 
Building 

Holttu  Hall 1921 Good Houses the Heritage useu  
exhibition 2  ollowing re air o  
ter ite da age

Conserved 
building

Houses 5 2 2 Good N Conserved 
buildings

The arage 2 2 Fair Ter ite da age and leaking roo  
issues scheduled to be addressed in 
2

Conserved 
Building

Sundial Garden 
Structure

1929 Fair Re urbished 2 5 No designation

Bandstand Good Roo  reno ated in 2 2 Conserved 
structure

ow brick wall 
south o  the 
Bandstand

Good Reno ated in 2 2 No designation

ergola by Sun 
Garden

5 Good Rebuilt 5 No designation

Ra les Hall
Building

1958 Good N Conserved 
building

a ebo 2 nknown Good N No designation
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Lost Historic Features 

Since its o ening in 5  the site has been sub ect 
to a nu ber o  changes relating to its extent
boundary and internal eatures   The Botanic 

ardens  which originally included c 22 hectares 
o  land  was extended by c 2 hectares in  
and by a urther  hectares in   ts si e was 
subse uently reduced ro  5 hectares down to 

 hectares in the 2 s with the annexation o  
land or the or er Ra les College   roxi ately 
25 hectares o  land was returned to the Botanic 

ardens by 2  and  hectares added to the 
south west  the entire Singa ore Botanic ardens 

now totalling c  hectares    hectares o  the 
Botanic ardens all within the No inated ro erty

 nu ber o  landsca e built eatures ha e co e 
and gone during the Botanic ardens  di erent 

hases o  de elo ent   ey lost re o ed eatures 
are set out in the Table 3 below   t is i ortant 
to recognise that botanic gardens are dyna ic 
and li ing landsca es  where change is not only 
ine itable and continuous but also integral to their 
history and ability to re ain rele ant in catering to 
the needs and de ands o  isitors as well as working 
scienti ic sta    

Table 3 Lost Historic Features

ate and descri tion o  lost eature Date feature was lost
Orna ental lanting beds laid out by Ni en in the 

s
5 onwards 

Cro uet lawn on the side o  the Bandstand Hill laid 
out in the s

ikely to ha e beco e Cantley s Rose arden in 2  
which was subse uently re laced by the Sundial 

arden in 2  which itsel  was later odi ied
The gri Horticultural Society s orchid house  
constructed during the s

id s to ake way or carni ore cages

urton s O ice likely to ha e housed the 
herbariu  orchid house and coolie lines
acco odation  erected during the s south 
o  Bandstand Hill

s

oo enclosures e g  onkey house  a iary  kangaroo 
and e u ens and carni ora house were dotted 
around the Botanic ardens  and oo ee er s 
house located by the a iary  erected during the 

id late s

radually re o ed ro   and oo closed in 
5

urtons initial Econo ic arden located in the north
west extension  and cut lower beds early s

s when the Econo ic arden was laid out on 
the newly ac uired north extension  

lant Exhibition House  co leted in 5 and 
orchid house constructed as an annex to the lant
Exhibition House in 

Both these structures underwent extensi e re airs and 
alterations and had been largely re o ed by the 5 s

Herbariu ibrary building south o  Holttu  
Hall   The irst building was co leted in 5 and 
re laced by a two storey building in the sa e 
location  in   This building gained an annex 
in 5  and an extra loor in   ts odern 
re lace ent is now underground

2 2

The a ority o  the Econo ic arden rboretu  
which included lantations o  arious econo ic 

cro s  and so e o  its associated structures 
nursery ro agation structures  o ices  sta  

acco odation  located in the northern extension  

2 s when ost o  the land on which the 
Econo ic arden stood was annexed or the 
de elo ent o  the or er Ra les College  so e 
trees sur i e
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Relevance of the Botanic Gardens to Singapore’s 
Social and Cultural History

The Site or s art o  Singa ore s social and cultural 
history  etched in the e ories o  generations o  

isitors and ro iding a continuous sense o  lace 
and identity in the changing landsca e and syche 
o  the islanders   The great a ority o  Singa oreans 

isited the Botanic ardens when they were children 
and ha e continued to do so throughout their 
adult li es   Singa ore s current ri e inister  ee 
Hsien oong  recently s oke about the e ories 
he associates with the Botanic ardens  describing 
how:

s a child my parents would bring me here for 
outings.  Later, when I was a young man courting my 
wife-to-be, we would come here for walks and talks.  
Then when we had kids, our whole family would 
come and enjoy ourselves here - jogging in the 
evening, carrying lanterns during Lantern Festival 
around the lake at night, or playing with the Swiss 
Ball Fountain.  The children have grown up but my 
wife and I still come for walks here regularly for the 
greenery and the waters.  And I know that many 
Singaporeans have similarly happy memories of 
this place

 Certain cultural traditions in Singa ore are 
associated with the Botanic ardens such as 
using it as a enue or introductions associated 
with arranged arriages in or ation gathered 
through oral history  and as a enue or celebrating 

o entous occasions   The choice ade by 

ee uan ew in 5  to launch ulti cultural 
celebrations ai ed at ins iring and establishing a 
national culture and better racial integration  and 
deli er his o ening s eech at the Botanic ardens 
to an audience o  22  see Appendix E  

rein orces the alue which has long been associated 
with the Botanic ardens in relation to co unity 
and ethnic cohesion in Singa ore and ulti
cultural interchange   These celebrations were a key 

ilestone in relation to the birth o  Singa ore as an 
inde endent nation and the rise o  a new culture      

ate and descri tion o  lost eature Date feature was lost

uarters and so e nursery ro agating store 
structures erected in the s close to the lant
exhibition house

N

Cluny and al ey Roads re dated the 
establish ent o  the Botanic ardens   Cluny Road 
crossed the Botanic ardens se arating the historic 
core 5  ro  the Econo ic ardens 

Closed to tra ic in  and re o ed  which 
i ro ed the isitor ex erience   

arge kiosk erected in 5 north east o  Swan 
ake

s

arious horticultural attractions e g  Ja anese 
garden and ini water all garden  added during the 

s

Re o ed or con erted to other uses as art o  
N arks   aster lan ro osals or the Botanic 

ardens carried out u  until the resent day

94 or er ri e inister ee uan ew ddress at the eo le s 
Cultural Concert held at the Botanic ardens in 5
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Singa oreans and oreigners alike re ain dee ly 
attached to the Botanic ardens and a reciate it 
or what it o ers culturally  socially and ersonally  

including its contribution to: 

 Fostering co unity cohesion and social ties

 ro iding a strong link to Singa ore s ast and 
continued de elo ent

 ro iding a lace or daily in or al and or al 
recreation e g  lay  s ort exercise  uiet 
conte lation  icnicking and attendance at 
e ents  es ecially usical er or ances  a 
tradition since c 11

 ro iding a eeting lace so ewhere to 
socialise  o en to all  regardless o  ethnic origin  
age or gender

 arting educational essages through or al 
and in or al eans

 ccess to nature

 orging i ortant e ories

 The celebration o  o entous occasions  The 
Botanic ardens is  or exa le  a a ourite 

enue or wedding hotogra hs

hotogra hs o  the Botanic ardens being used by 
the local co unity and oreign isitors or a ariety 
o  ur oses are ro ided o erlea

Contribution of the Botanic Gardens to the 
Greening of Singapore

The Botanic ardens layed an instru ental role 
in the or hing o  Singa ore into a arden City   

ollowing the launch o  the or er ri e inister 
ee uan ew s tree lanting ca aign in  

and arden City  ision in  the Singa ore 
Botanic ardens re ised its ission   ts regional 
and international work in taxono ic research was 
te orarily de e hasised to allow the Botanic 

ardens to s earhead the greening o e ent 
and ro ide the ex ertise and resources needed to 
acco lish the greening ision   lants suitable or 

lanting across the island were grown and distributed 

11 Recorded in the Botanic ardens  nnual Re orts

ro  the Botanic ardens and training ro ided or 
those who would ulti ately aintain the greenery   

O er the ollowing 2  years the greening 
programme matured and Singapore gained an 
international re utation or its clean and green 
en iron ent   Through the de elo ent o  a 
world class educational rogra e  the Botanic 

ardens was able to achie e its ission to ro ide 
the botanical and horticultural ex ertise needed to 
trans or  Singa ore into the arden City ision see 
Box 8  

hilst the Botanic ardens no longer acts as a 
nursery and central horticultural training centre 
or the greening o  Singa ore  it continues to 

e ito ise the City in a arden  o e ent and 
its ision   t also continues to lay an i ortant 
educational role through the deli ery o  a aried 
educational rogra e ai ed at connecting 

eo le and lants and increasing children and 
adults  awareness  a reciation and knowledge o  

lants  nature and en iron ental conser ation   
The Botany Centre re uently hosts exhibitions and 

ro essional training courses led by C E   lso  
whilst the i lo a in Orna ental Horticulture and 

arden esign o ed to the Ngee nn olytechnic  
students still co lete art o  their ractical work at 
the Botanic ardens

The Botanic ardens re ains central to the 
ro agation and re introduction o  nati e orchids 

and gingers as art o  the island wide greening 
rogra e which includes ob ecti es to restore 

natural habitats and rein orce Singa ore s 
biodi ersity   Sta  also work closely with di erent 
de art ents within N arks  which has taken on the 
role o  s earheading the greening o  Singa ore   or 
exa le  ro osals  trials and already i le ented 

ethods or ore sustainable ractices at the 
Botanic ardens de elo ed by the ardens  sta  
will shortly be showcased to the rest o  N arks and 
to Singa ore s horticultural industry   The decision 
to locate N arks  head uarters at the centre o  the 
Singa ore Botanic ardens echoes the enduring 
link between the Botanic ardens and the greening 

o e ent
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95   Exercise rou  in the Botanic ardens

96  Jogging in the Botanic ardens

97  One o  ass wedding e ent in 2

98 edding hotogra hy is ery o ular in the gardens

99  isitors en oying the National Orchid arden

100    atching a concert on the Sy hony Stage

101  uided Tour and Children s Treasure Hunt

102  Bandstand er or ance in 5

103  orksho  in lant Research

Exercise grou

Jogging in the Botanic ardens

One o  ass wedding e ent in 2

edding hotogra hy is ery o ular in the ardens

isitors en oying the National Orchid arden

atching a concert on the Sy hony Stage

uided tour and children s treasure hunt

Bandstand er or ance in 5

orksho  in lant research
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104   Exercise rou  in the Botanic ardens

105  Jogging in the Botanic ardens

106 

   
107 edding hotogra hy is ery o ular in the gardens

108  isitors en oying the National Orchid arden

    
109  uided Tour and Children s Treasure Hunt

110  

Easter holiday akers

Hari Raya uasa celebrations 

eo le strolling on the rst day o  the Chinese New ear  ear 
o  the Rooster

New ear Holiday Crowds 

 ather and son  r oh Seng ong and r oh Hin Ngi  
isiting the ardens in the s

eo le doing their early orning exercises

Chinese New ear celebrations and children eeding the 
onkeys
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BOX 8 REEN N  O  S N ORE

n  the then ri e inister ee uan ew began to ut in lace his ision o  Singa ore as a tro ical garden 
city  a re arkable conce t o  i ro e ent or a ra idly de elo ing city   He sought to ake the city a Southeast 

sian oasis  attracti e to in estors and tourists and an i ro e ent or Singa oreans the sel es   ee uan ew 
o ersaw the lanting o  illions o  trees in order to raise orale and gi e citi ens ride in their surroundings   n 
annual Tree lanting ay was launched in No e ber   City wide rede elo ent and extensi e landsca ing 
ha e dra atically and success ully trans or ed Singa ore into a odern green city which is uni ue in Southeast 

sia     2  arks 5  ears o  the re arkable reening Singa ore rogra e

The Singa ore Botanic ardens layed an instru ental role in or hing Singa ore into a arden City by lending 
its ex ertise towards the o erall greening o  the nation and growing the necessary lants and trees   O er the 
ollowing 2  years the greening rogra e atured and the city gained an international re utation or its clean 

and green en iron ent    large ortion o  the Botanic ardens subse uently to be Sy hony ake  was used as 
a lant nursery   The School o  Orna ental Horticulture was o ened in the Botanic ardens in 2 and housed 
in Burkill Hall    conte orary ocus or researchers at the Botanic ardens includes re establishing Singa ore s 
nati e biodi ersity   Today al ost 5  co ered by greenery and rich in biodi ersity  Singa ore is e ol ing ro  the 

arden City to a City in a arden   Continued streetsca e and beauti ication e orts seek to urther green roads 
and ore recently  high rise de elo ents using balconies and sky terraces   The ulti ate goal is or Singa oreans 
to ha e gardens inside their ho es as well as outside  

Tree lanting ay is ust one ele ent o  an annual Clean and reen eek  irst launched in  to aintain 
green consciousness and increase awareness o  recycling  green consu eris  reducing litter and other 
en iron ental issues   The creation o  new arks including those with a greater di ersity o  character re ains a 

riority or the N arks the agency res onsible or greening  and Singa ore  as does i ro ing the a enities and 
acilities o  existing arks and ro iding greater access to the   The head uarters o  the N arks is located within 

Singa ore Botanic ardens   The Botanic ardens has always been and continues to be an accessible and ri ary 
recreation destination or city residents and isitors in the arks and green network o en s ace

N arks continues to introduce ore the ed arks  the o erall ai  is to ro ide e eryone with a a ourite green 
s ot  catering to arious li estyle re erences   The recently o ened  25 acre ardens by the Bay eatures 
the ed ertical gardens and conser atories including those ocused on Singa ore s three ain ethnic grou s and 
colonial ast   ork on a k  island wide ark Connector Network continues with the ai  to ha e the island s 
co act urban landsca e linked by 2 5   Education and engage ent with the ublic continues to e ol e  such 
as with the establish ent o  the Co unity in Bloo  o e ent in 2 5   This hand on a roach has resulted 
in the de elo ent o  gardens in s aces such as housing estates  hos itals and actories  as well as ro iding 
channels or the strengthening o  co unities   2  is the i th consecuti e year that N arks has su orted 

reen a e  a worldwide ca aign to educate children and youth about the i ortance o  rotecting our natural 
en iron ent   This year saw a record 2  schools lant the highest nu ber o  trees to date   o  the  within 
their co ounds  

The odernisation o  so e cities in Southeast sia has used 
green urbanis  rinci les as a key goal or rede elo ent   
Other a or tro ical cities including uala u ur  anila 
and Bangkok ha e seen the any bene its social  econo ic  
touris  etc  associated with the greening o  Singa ore and 
as ired to si ilar goals   New cities such as utra aya the 
garden and intelligent  ederal ca ital o  alaysia begun in 
the s  ha e also learned ro  Singa ore s success  with 

utra aya ha ing lanned and i le ented en iron ental 
ca ital and sustainable rinci les   roxi ately  o  
the new city is reser ed or o en s aces  wetlands and green 
landsca es   nlike Singa ore where rede elo ent and 
trans or ation was necessary  utra aya  as a new city  could 

lan such an a roach ro  the beginning  

111 reen street and Sky ark
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112 The National Orchid arden
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NB: This a  is included in Re    Reith s Handbook to Singapore.  It should be noted that it is a re roduction o  the 
s a  included in  ox s   Guide to the Botanic Gardens, Singapore    

Figure 15 C 19th Map of the Singapore Botanic Gardens 
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3.0 JUSTIFICATION FOR 
INSCRIPTION

a  Brie  Synthesis

British Tropical Colonial Botanic Garden to 
Modern National Botanic Garden

The Singa ore Botanic ardens  originally laid out 
in the s  is a green lung in the idst o  ra id 
and extensi e urban de elo ent   n addition to its 
botanic excellence today  the continued resence 
o  the Botanic ardens has ro ided generations 
o  Singa oreans and isitors alike with a sustained 
sense o  lace and anchor to the island s local 
cultural history

Singa ore Botanic ardens is an exce tional 
exa le o  a British tro ical colonial botanic 
garden  which e erged during the th century 

eriod o  global ex ansion  ex loration and 
colonisation   s one o  the British E ire s key 
colonial botanic stations  within the global network 
that radiated out ro  ew   the Singa ore Botanic 

ardens or ed a ital ca ital asset  trans or ing 
knowledge into ro it and ower or reat Britain   
The Botanic ardens  which originated as leasure 
gardens   assu ed a re e inent role 
in the ro otion o  econo ic botany in the alay 

eninsula and Straits Settle ents ad inistration 
during the late th and early 2 th centuries   The 

ardens bears exce tional testi ony to the history 
o  British colonial botanic gardens and to the th 
century colonial  legacy o  econo ic botany   This 
is e idenced in its cultural landsca e that has high 
le els o  authenticity and integrity  its crucial role 
as a key node within the E ire s global network o  
botanical gardens and its role as a signi icant centre 
or the exchange o  lant research and s eci ens   

Successi e wa es o  British botanists  any ew
trained  were a ointed Su erintendent or irector 
o  the Singa ore Botanic ardens   They brought 
with the  their uni ue cultural traditions and 
s ecialist horticultural knowledge and ractices  
which had a a or in luence on steering the 

ardens  early direction and continued work 
  Their exce tional de otion to e irical study  
research  s eci en and data collecting  as well 
as ex eri ents on key lants such as rubber and 

i ecacuanha  carried a world wide i act   So e o  
the extant historic buildings in the ardens  which 
or erly ro ided acco odation or o ices or 

these en  are i ortant re inders and links to 
their bygone resence and e orts

The e olution and sustained reser ation o  the 
Botanic ardens re lects the changing shi t in 
attitudes regarding the role and unctions o  botanic 
gardens worldwide and throughout Southeast sia   
The asse blage o  historic landsca e eatures and 
buildings  and conser ed lowland ri ary rain orest  
in co bination richly illustrate the de elo ent 
and ixed role o  the Botanic ardens during the 

eriod o  British colonisation   These  together with 
the ore recent inter entions since Singa ore s 
inde endence  res ect the cultural heritage o  
the ardens  and continue to su ort the ery 
signi icant scienti ic  educational  cultural and 
recreational role and o er o  the Botanic ardens in 
the odern city state o  Singa ore   Today ery large 
nu bers o  Singa oreans continue to regularly isit 
and are dee ly attached to the Botanic ardens  
a reciating its landsca e and a enities in a ariety 
o  ways

Unique Contribution to the Economic and Social  
Development of the Region through Plant 
Transfer and Research 

The Singa ore Botanic ardens  landsca e today 
bears testi ony to the long lasting history o  and 
uni ue contribution o  lant trans er and research  
to the econo ic and social de elo ent o  the 
region   Nowhere in the British colonies were the 
e ects o  econo ic growth and disco eries ore 
elt than at Singa ore Botanic ardens   The 
ioneering work carried out there in the s 

on rubber culti ation and ta ing techni ues set 
in lace the oundation o  the early 2 th century 
rubber boo   By  the Singa ore Botanic 
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ardens had su lied o er se en illion rubber 
seeds and encouraged lantation owners across 
the alay eninsula to grow rubber instead o  
other tro ical cro s   ro  Singa ore  rubber 
culti ation s read ra idly across Southeast sia  
soon o ertaking Bra il to beco e the ri ary 

roducer o  natural rubber   Enabling and uelled 
by the trans ort re olution  rubber trade drew 
enor ous re enues which under inned the region s 
early econo ic ros erity and ga e it a signi icant 

lace in the world co odity trading arkets 12  s 
stated by Brockway  between the two world 
wars, Singapore was the rubber capital of the world    

 o  natural rubber in the world is roduced in 
Southeast sia today13, and Singapore remains at 
the heart o  the ri ary arket

ithout the work carried out in the Singa ore Botanic 
ardens it is unlikely that the great de elo ents in 

the auto obile  a iation  textiles and nu erous other 

12 Tho son    Singa ore Rubber Centenary   
Singa ore Rubber Centenary Co ittee

 nternational Rubber Study rou  2 2  The Rubber 
Statistical Bulletin

industries  which relied on the ass roduction o  
natural rubber  would ha e taken lace   This is also 
true in relation to teleco unications ia undersea 
cables co ered in white gutta latex  the culti ation o  
which was tested at the Singa ore Botanic ardens   
The Botanic ardens also led the way in collecting  
growing and distributing other ro ising econo ic 
cro s throughout the tro ics  including co ee  oil 

al  i ecacuanha  sugar cane  inea le and ibre 
lants  Figure 16 illustrates where these originated   

n addition  the orchid breeding hybridisation work 
carried out at the Botanic ardens during the irst 
hal  o  the 2 th century laid the oundation or the 
establish ent o  the orchid cut lower industry in 
Southeast sia and around the world

Well-Defined and Preserved Cultural Landscape

The Singa ore Botanic ardens has a well
de ined cultural landsca e  which includes a 
rich ariety o  historic landsca e eatures that 
clearly de onstrates the e olution o  the Botanic 

Figure 16 THE TRIALLING OF CROPS: INTRODUCING NEW CROPS TO SOUTHEAST ASIA
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ardens since its establish ent in 5   nusually 
it reser es within its historic core the original 
landsca e layout  as designed in the s or the 
initial leasure gardens as illustrated on Figure 
15 on age   This layout re lects the English 

andsca e o e ent  its subse uent in luence 
on ictorian ublic ark design and a res onse to 
the to ogra hy o  the site   The Tanglin core in the 
southern art o  the Botanic ardens re resents 
one o  the ost authentic and unchanged exa les 
o  original design a ong British colonial botanic 
gardens in South and Southeast sia  which is 
unusual a ong botanic gardens o  the era   

The Botanic ardens  li ing collections contain a 
nu ber o  eteran trees  any o  which are o er 

 years old   ni uely  Singa ore Botanic ardens 
is the only city botanic garden in the eastern 
he is here to include a tract o  ri ary  lowland  
e uatorial rain orest within the original boundaries 
o  the ardens  thus reser ing in so e s all art 
the ecological heritage o  Singa ore   The Rain orest 

ro ides a re inder o  Singa ore s natural heritage 
be ore de elo ent changed the island ore er  and 
is o  i ense i ortance ro  a conser ation oint 
o  iew   t contains trees nati e to Singa ore which 
are now rare s eci ens as a result o  de orestation  
both locally and in the region   ncient giant 

i terocar s o  un aralleled si e on the island can 
be ound growing in the Rain orest and o erall  
o  the lants contained within it are considered rare 
in Singa ore   urther ore   s ecies considered 
at one oint to be extinct  were redisco ered within 
the Rain orest area and now re resent the only 
re aining s eci ens in Singa ore   

The resence o  historic landsca e eatures such as 
al  alley laid out in  The ell 2  and 

the Sundial arden 2  rein orces Singa ore 
Botanic ardens  heritage signi icance as a cultural 
landsca e

The ense ble o  historic buildings which contribute 
to the cultural landsca e o  the Botanic ardens 
includes 2 Conser ed Buildings built between 
the s and 5 s    i e were erected or use 
as residential and ad inistrati e buildings or the 
Botanic ardens  senior sta  and se en or use by 
sta  and students ro  the or er Ra les College   

hilst ten are bungalows  their architecture aries  
showcasing di erent as ects o  the architectural 

history o  Singa ore and o  historic bungalow styles 
including the Black and hite and rt eco styles   

Extant bungalows ro  this era are now ery rare in 
Singa ore   Only  o  the original black and white 
bungalows which housed the colonial residents are 
still in existence   No other South or Southeast sian 
botanic garden can clai  to ha e such e inent 
and rare exa les o  their region s architectural 
heritage within a largely unchanged setting   Two 
structures  the Bandstand and Swan ake a ebo  
are Conser ed Structures

Leading Scientific Institution of Tropical Botany 
and Horticulture

Since 5  the Singa ore Botanic ardens has 
continued to be a leading centre in lant science  
research and conser ation in Southeast sia   
Today  it is internationally recognised as a leading 
institution o  tro ical botany and horticulture   
ts library and herbariu  collections ser e as 

an i ortant re erence centre or research on 
the region s lora or botanists ro  around the 
world   The herbariu  and associated collections 
are distinguished both in the region and globally 
because o  their articular contribution to 
tro ical biodi ersity research and in entorying  

ore s eci ically within the alay eninsula   No 
other herbariu  in South or Southeast sia can 
clai  to contain collections o  such uality or 
co rehensi eness in the original landsca e 
within which they were established   The Botanic 

ardens  herbariu  can be singled out as ha ing 
been unda ental to  and still continuing to lay 
a key role in the co ilation o  the only well
docu ented lora o  eninsular alaysia in su er 
rich e erwet Southeast sia where ew tro ical 
loras ha e e er been co leted   n a growing 

scenario o  land use changes and increasing 
conser ation concerns it is i ortant to underline 
how the scienti ic organisation o  the alaysian 
lora and its continuing u date relied and continues 

to rely on a or s eci en archi al acilities such 
as those ro ided by the Singa ore Botanic 

ardens   dditionally  the se inal ublications 
on alaysian lora are largely based on resources 
ro  the Singa ore Botanic ardens and any are 

written by sta  ro  the Botanic ardens   The site 
re resents the cradle o  breeding science or orchid 
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hybrids in sia  irst initiated at the Botanic ardens 
in the 2 s s with or al orchid breeding 

rogra es continuing to this day

The Botanic ardens  wide ranging collections 
are in aluable   The li ing collections  which artly 
e body the Botanic ardens  historic de elo ent  
sha e its ublic a earance and lay an i ortant 
role in the site s scienti ic and conser ation unctions  
include  lant accessions and 2  taxa   In 
vitro collections include 2  icro ro agation 

lantlets   The reser ed collections held in the 
herbariu  include 5  lant s eci ens 

 o  which are ty e s eci ens   ungal 
collections and 2  s irit accessions   The ibrary 
and archi e hold 2  books   ournal titles  
2  a s   hotogra hs  2  aintings
illustrations as well as s  icro iches  icro il s 
and un ublished anuscri t aterial

Integral Role in the Social History of Singapore 

The Botanic ardens has layed an integral role 
in the social history o  Singa ore  ro iding a 
backdro  or the li es o  its residents  both ast and 

resent  and a continued sense o  lace and identity   
Singa oreans dee ly cherish the Botanic ardens  
which they isit or e eryday recreational ur oses 
as well as to celebrate o entous occasions and 

ersonal ilestones in their li es   n 5  the 
Botanic ardens was s eci ically icked as the 

enue to launch ulti cultural celebrations ai ed 
at ins iring and achie ing social har ony and racial 
integration in Singa ore rior to its inde endence   
These were o ened at the Botanic ardens by then 

ri e inister ee uan ew  in ront o  an audience 
o  22   This was a key ilestone in relation to 
the birth o  Singa ore as an inde endent nation and 
the de elo ent o  a national culture

Instrumental in the Greening of the City

The Singa ore Botanic ardens was and 
continues to be instru ental in the greening and 
trans or ation o  Singa ore into a arden City
City in a arden  success ully i le enting the 
or er ri e inister ee uan ew s ision and 

arden City  rogra e that started in the s   
The Botanic ardens ro ided the ex ertise  skills 

and resources needed to i le ent the ision and 
continues to contribute through its lant research  
education and conser ation work   The knowledge 
and resources ro ided by the Botanic ardens 
enthused and e owered the eo le o  Singa ore 
to take an acti e role in the greening o  their city  
ostering a sense o  ride and ownershi  within its 

citi ens   t can be said that the Botanic ardens  
in ol e ent in the greening o  Singa ore dates as 
ar back as the s  when  under Cantley the 

Su erintendent o  the Botanic ardens at the 
ti e  the Botanic ardens assu ed the role o  

ro agating trees or lanting in Singa ore s streets  
arks and natural areas  

Attributes of Outstanding Universal Value

 su ary o  the key attributes that together 
con ey the ro osed Outstanding ni ersal alue o  
the Singa ore Botanic ardens  and which need to 
be rotected  anaged and onitored  is ro ided 
in Box 9

b  Criteria under which nscri tion is 
ro osed

The Singa ore Botanic ardens is ro osed or 
inscri tion on the orld Heritage ist under Criteria 
ii  and i  o  the orld Heritage Con ention

Criterion (ii) – “Exhibit an important interchange 
of human values, over a span of time or within 
a cultural area of the world, on developments 
in architecture or technology, monumental arts, 
town planning or landscape design”. 

The Singa ore Botanic ardens has been a ro inent 
centre or lant research in Southeast sia since the 

th century   t continues to lay a leading role in 
the interchange o  ideas  knowledge and ex ertise in 
tro ical botany  agricultural econo y and horticulture 
and re resents an i ortant re erence centre or 
botanists all o er the world   The Botanic ardens 
has gained international recognition or starting 
and aintaining traditions in lantation agriculture  
natural history  biodi ersity science and conser ation 
in the region and has also layed a i otal role in 
the greening o  Singa ore  which in luenced town 

lanning in other cities in Southeast sia  
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1.) The Botanic Gardens’ role as a leading 
centre in plant science and conservation, 
which has been a key function for the site 
since the late 19th century.  

reas o  ocus ha e included:

 lant exchange and econo ic botany  associated 
with colonial lantation cro s

 lant breeding orna ental lant research
 lant taxono y and syste atic botany
 Biodi ersity and lant conser ation   
 Ca acity building and collaborati e work  the 

Botanic ardens continues to endea our to share 
its knowledge and skills widely and encourage 
collaborati e research   

2.) The well-defined multi-layered cultural 
landscape, which includes a rich assortment 
of historic features and clearly demonstrates 
the site’s evolution.  

This includes:

 The site s original s leasure garden layout  
an unusual landsca e design in the tro ics 
containing interconnecting cur ing athways and 

promenades, a levelled parade area for military 
bands to lay usic and a ocket o  ri ary 
lowland rain orest   t also includes Swan ake  
created in 

 Other historic landsca e eatures including 
heritage trees  heritage lant collections e g  

rangi ani collection  al  alley  The ell 
2  the Sundial arden 2  and brick ste s 

constructed during the Second orld ar   
 The ense ble o  sur i ing historic buildings and 

structures e g  Burkill Hall and the bandstand   

3.) The invaluable living and preserved 
plant collections, which underpin the site’s 
scientific, conservation, educational and 
recreational functions   

These consist o :

 The li ing collections which include  lant 
accessions which re resent 22  lant a ilies  

 general  5  s ecies and 2  taxa    
nu ber o  accessions re date the ardens  
establish ent and so e are rare   The site also has 
genetic collections

 The reser ed collections  housed in the 
internationally accredited Herbariu  which 
include 5  dried a er ounted lant 
s eci ens  o  which  are ty e s eci ens  

 ungi s eci ens and 2  lant ungi 
s eci ens reser ed in alcohol   

 The bibliogra hic and isual re erence collections  
housed in the library and archi e  which include 
2  books a hlets   ournal titles  2  

aintings  illustrations   

4.) The site’s key contribution to the 
development of Singapore’s identity and 
social development.

 The continued resence and sur i al o  the Botanic 
ardens con eys a strong sense o  lace and 

identity to Singa oreans
 The site ro ides a cherished and o ular agshi  

green s ace and isitor attraction  which continues 
to oster co unity cohesion and cultural and 
social ties in Singa ore

5.) The site’s key contribution to the greening 
of Singapore, which has influenced town 
planning in other cities across the world.

 The Botanic ardens was central in a ractical  
training and research ca acity  to the deli ery 
o  ee uan ew s arden City  now City in a 

arden  ision   
 Today it lays a central role in ro iding ex ertise 

and lant aterial or in situ conser ation e orts 
in Singa ore  it deli ers i ortant educational 
acti ities and also re ains a key co onent o  
Singa ore s green in rastructure network

BOX 9 TTR B TES O  O TST N N  N ERS  E
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Development in Economic and Ornamental 
Plant Research 

s one o  the ost i ortant Nurseries o  the 
E ire  during the ex ansion o  the British E ire  
the Singa ore Botanic ardens has layed a 
critical role in acilitating the interchange o  ideas 
and technologies integral to the roduction o  
econo ically i ortant lants   This interchange has 
spurred important developments in many industries 
and has thus exerted a ro ound in luence on the 
econo ic and social de elo ent o  the region   n 

articular  the Botanic ardens  contribution with 
res ect to latex roducing cro s rubber es ecially  
and orna ental lants has le t an indelible ark 
on the world   This interchange o  ideas is today 
re lected artly in the Botanic ardens  li ing 
collections which contain 2  trees originally lanted 
as art o  the Econo ic ardens and a ast array o  
orchids  and artly in its built eatures Ridley Hall 
and Holttu  Hall each res ecti ely once housed 
Ridley and Holttu s o ices and laboratories   

The Botanic ardens continues to o erate a 
s ecialised orchid breeding rogra e and is 
hosting a new rubber lantation or research and 
genetic conser ation ur oses ro  2  

The Botanic ardens re olutionised the co ercial 
rubber industry in Southeast sia   ro  the 
Botanic ardens  H  Ridley  irector 2  
conducted extensi e research on the cro   Through 
his discerning selection o  higher yielding rubber 
strains  Ridley with su ort ro  the Botanic 

ardens  sta  er ected the culti ation o  rubber   
This  together with the new  trend setting rinci les 
and ethods or ta ing and curing rubber  which 
Ridley had established14  acilitated the success o  
the rubber industry and trans or ed the landsca e 
and econo y o  Southeast sia15    The wides read 
su ly and use o  rubber ulti ately led to i ortant 
technological ad ance ents in se eral industries 
e g  auto obile  a iation and textiles  with ar

reaching global i act   Har ey irestone  son 
o  the ounder o  the irestone Tire and Rubber 

14 Brockway  describes how by 1897 Ridley had worked 
out the ‘wound response’ method of tapping, which yielded 
quantities of latex without injuring the tree

15 arious articles ro  The ardens  Bulletin Straits 
Settle ents  ong   2 2   hundred years o  the 

ardens  Bulletin  Singa ore  ardens  Bulletin Singa ore  
64  2  urseglo e  J  5  History and unctions o  
botanic gardens  Tro  gricultural  Trin  34  5

Co any  once stated: it was not until 1898 that 
any serious attention was paid to plantation 
development.  Then came the automobile and with 
it the awakening on the part of everybody that 
without rubber there could be no tires, and without 
tires there could be no automobiles 16   ndeed  
natural rubber lantation ar ing and new ta ing 
techni ues acilitated the ass roduction o  

neu atic tyres and auto obiles and technological 
ad ance ents associated with this industry   Third 
generation sa lings can be ound growing in the 
Botanic ardens today by the Botany Centre  

ro iding a link to rubber trees originally lanted by 
Ridley

By  Ridley s ersistent ro otion o  rubber as 
a aluable in est ent or lantation owners had 
led to se en illion rubber seeds being su lied 
and sold ro  the Botanic ardens  Econo ic 

ardens    great ro ortion o  this went to alaya  
or who  rubber roduction is elt to ha e ade 

one o  the greatest contributions to ros erity   
Today  the Southeast sian share in natural rubber 
area is three uarters o  the global area17   Ridley 
also ex eri ented with latex roducing gutta trees 

utta ercha  hite gutta   atex ro  the latter 
was later used to coat the irst undersea cables  
enabling international teleco unications

nother key lantation cro  ro oted by Ridley 
was oil al  Elaeis guineensis   n a se inal a er 

ublished in  Ridley raised the econo ic 
otential o  the al  which un istakably created 

a de and or seed   lthough it a ears that 
no co ercial lantation o  any si e was e er 
atte ted in Singa ore itsel  ro   onwards 
oil al  lantations were being established in the 

alay eninsula where business grew steadily be ore 
ex anding ex onentially ro  the s   lant 
trials o  ecacuanha Carapichea ipecacuanha  the 
standard drug or dysentery  which had re iously 
ailed in ndia  were success ul at the Singa ore 

Botanic ardens during the id s  within 
only two years the irst co ercial consign ent 
a eared on the ondon arket

 e hyr   and ldo   2   The nternational Natural 
Rubber arket   Econo ic History Ser ices 
online

 nternational Rubber Study rou  2 2  The Rubber 
Statistical Bulletin  
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Orchids ha e been associated with the Botanic 
ardens since its establish ent a giant tiger orchid  
lanted in the ardens in  can still be ound 

growing in its original location   Howe er  it was 
not until the late 2 s  under the irectorshi  
o  Eric Holttu  that the Botanic ardens  acti e 
orchid hybridisation rogra e was launched   
n 2  ro essor Hans Burge  o  ur burg 

showed Holttu  a new ethod o  asy biotic 
orchid seed ger ination18 now known as in vitro 

ro agation  which led to Holttu  setting u  an 
orchid seedling culture laboratory in Holttu  Hall   
There he conducted any ex eri ents  and  by 
the end o  2  he was able to de onstrate the 

erits o  this new techni ue  which allowed hi  
to raise hybrids with con idence  e iciently and in 
greater nu bers   ollowing his initial success with 
hybridisation  Holttu  re ined the ob ecti es o  the 
breeding rogra e  ha ing realised that urther 
i ro e ents could be ade on ree lowering cut
lower hybrids in ter s o  colour  texture  or  and 

growth rate   nstead o  ocusing on ree lowering 
hybrid lants or gardens  the e hasis shi ted to 
the roduction o  cut lower hybrids or co ercial 
culti ation   s a result  hybrids such as Aranda 

eborah  Aranda Hilda alistan  Spathoglottis 
ri rose  and Dendrobium Tan Chye Sia  were 

created  which beca e either success ul arent 
lants or hybridisation or co ercially i ortant 

cut lowers or ex ort   Holttu  laid the oundation 
or the establish ent o  the orchid cut lower 

industry in Southeast sia and around the world   

Today the Singa ore Botanic ardens is recognised 
as the cradle o  breeding science in sia or orchids  
with hybrids roduced by the breeding rogra e 
in odern laboratories ha ing regularly gained 
international recognition   The Botanic ardens 
has registered ore than 5  hybrids in the ast 

5 years  an unri alled acco lish ent a ong 
botanic gardens across the world   hilst ri ate 
breeders ha e now taken the lead in de elo ing 
hybrids or the cut lower industry  se eral o  the 
hybrids bred by the Botanic ardens are still being 
ex orted as cut lowers e g  Aranthera nne Black  
Aranda a ula and Oncidium oldiana   The 
Botanic ardens now ocuses on breeding hybrids 
or landsca ing  horticultural shows and Singa ore s 

 orchid na ing rogra e   

18 Originally de elo ed by ro essor ewis nudson

Biodiversity and Conservation Research

The i ortance o  research linked with the 
herbariu  has led to the Singa ore Botanic 

ardens being recognised as or ing a ital art 
o  Southeast sia s backbone or biodi ersity and 
conser ation sciences   Research carried out by the 
Botanic ardens  sta  and isiting s ecialists  in well
e ui ed odern buildings  has and continues to 
contribute to both the botanical understanding o  the 

alay eninsula as well as that o  the Southeast and 
East sian regions   The Singa ore Botanic ardens 
collaborates with all institutions worldwide that 

aintain acti e research rogra es relating to the 
study o  the s ectacularly rich lora o  the tro ical 
and subtro ical regions and since its establish ent 
has de elo ed scienti ic relationshi s across the 
globe   This has led to an on going interchange o  
ideas  trans er o  technology and ca acity building  
which has contributed to ad ances in scienti ic 
understanding and biodi ersity conser ation in 
Singa ore and elsewhere in the world

 wide range o  internationally i ortant and 
in luential a ers  key works and re erence books 
ha e been written by botanists  so e o  world 
renown  working at the Singa ore Botanic ardens or 
hea ily relying on resources ound there   Exa les 
include: lora o  the alay eninsula by Ridley 22
25   ictionary o  Econo ic roducts by Burkill 

5  ayside Trees o  alaya by Corner  
52 and  The urian Theory by Corner  
5  ngios er  lora o  Singa ore ro ect by Tan  

Chua and Turner 5  and Begonias o  eninsular 
alaysia by iew 2 5   The work o  the Botanic 
ardens  current researchers continues to contribute 

to scienti ic ublications and loras o  the region

The Botanic ardens  tradition o  widely disse inating 
in or ation and su orting scientists outside o  
Singa ore is still re alent today  ublication o  the 
Botanic ardens  research and ad ice dates back to 

 when the Botanic ardens launched the irst 
scienti ic agricultural ournal in the alay eninsula  
but the interchange o  ideas between the Singa ore 
Botanic ardens and other botanical institutions 
including the Royal Botanic ardens  ew and a 

nu ber o  British and non British gardens  in relation 
to their o eration anage ent and botanical
agricultural horticultural acti ities had been taking 

lace ro  the onset s   
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Development in Town Planning

The Singa ore Botanic ardens layed a i otal role 
in the greening o  Singa ore  which has in luenced 
town lanning in other cities across the world   
Singa ore s arden City ourney began in  
when then ri e inister ee uan ew lanted 
a e at tree Cratoxylum formosum  signi ying 
the start o  the greening ca aign   n res onse to 
the launch o  the tree lanting ca aign in  
and arden City  ision in  the Singa ore 
Botanic ardens artly re ised its ission to 
s earhead the greening o e ent by ro iding the 
ex ertise and resources needed to acco lish this 

ision e g  through the ro ision o  lant aterial  
the establish ent o  the School o  Orna ental 
Horticulture and research into lant health and 
new s ecies introductions   ndeed  the Botanic 

ardens has contributed signi icantly to Singa ore s 
trans or ation into a arden City through its work 
in lant research  education and conser ation  Sta  
at the Botanic gardens also ublished use ul guides 
including a Guide to Tree Planting ublished in  
by   l honso19    

hilst the Botanic ardens no longer acts as 
the nursery or the greening o  Singa ore and 
is no longer ho e to the School o  Orna ental 
Horticulture  it continues to work closely with 
di erent de art ents within N arks  which has 
taken on the role o  s earheading the greening o  
Singa ore   

The Botanic ardens also lays a central role in the 
ro agation and re introduction o  nati e orchids 

and gingers as art o  the greening rogra e   
Through the deli ery o  a wide ranging educational 

rogra e  the Botanic ardens lays a central 
role in enhancing co unity awareness and 

artici ation in relation to lants  nature and the 
greening o  the island   The decision to locate 
N arks  head uarters the go ern ent board 
s earheading the greening o  Singa ore  at the 
centre o  the Singa ore Botanic ardens echoes 
the enduring link between the Botanic ardens and 
the greening o e ent    range o  ro essional 
training courses  led by the Centre or rban 

reenery and Ecology C E  based in House  
take lace at the Botanic ardens  including an 

19 This rein orces the Botanic gardens  in ol e ent in the 
greening o e ent ro  its ince tion

international executi e rogra e ocused on 
the greening o  Singa ore   This rogra e has 
been attended  or exa le  by delegates ro  

ngola  Brunei  China  ndia  Ja an  orea  alaysia  
auritius and Turkey

Singa ore s City in a arden  town lanning and 
greening a roach has been a source o  ins iration 
or a nu ber o  other Southeast sian existing and 
lanned cities  

Criterion (iv) – “Be an outstanding example of a 
type of building, architectural or technological 
ensemble or landscape which illustrates (a) 
significant stage(s) in human history”.

The Singa ore Botanic ardens is an outstanding 
exa le o  a British tro ical colonial botanic 
garden and the best reser ed o  its kind   This 
cultural landsca e de onstrates its di erent stages 
o  de elo ent since 5  through its layout20, 
extant historic landsca e and built eatures and its 
uses and unctions   The e olution and sustained 

reser ation o  the Botanic ardens re lects the 
changing shi t in attitudes regarding the role 
and unctions o  botanic gardens worldwide and 
throughout Southeast sia   The asse blage 
o  historic landsca e eatures  and buildings 
and conser ed lowland ri ary rain orest in 
co bination  richly illustrate the de elo ent 
and ixed role o  the Botanic ardens during the 

eriod o  British colonisation   These  together 
with ore recent inter entions since Singa ore s 
inde endence  which res ect the cultural heritage o  
the ardens  continue to su ort the ery signi icant 
scienti ic  educational  cultural and recreational role 
and o er o  the Botanic ardens in the odern city
state o  Singa ore  

Development of the Landscape

The Botanic ardens  rain orest is a re inder o  
the egetation which would once ha e co ered the 
island  whilst its s layout in the southern art 
o  the Botanic ardens  illustrates an unusual style 
o  landsca e design in the tro ics  na ely a British 
ins ired leasure garden   The leasure garden layout 
by Ni en  which was ins ired by a co bination o  the 
20 The layout has le  the unusual legacy o  the English 

andsca e o e ent in a tro ical en iron ent
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to ogra hy o  the site and the English andsca e 
style and ictorian ublic ark layouts  broadly 
sur i es intact   Such landsca es are rarely seen near 
the e uator  being ty ical o  the te erate regions   

eteran trees growing in the northern art o  the site 
as well as House  the or er ield assistant s house  
echo the or er resence o  Econo ic ardens  
whilst dis lays o  orchids re ind isitors o  the 
Botanic ardens  continued internationally signi icant 
work with this lant a ily  

Ensemble of Historic Buildings

The Singa ore Botanic ardens contains sur i ing 
buildings  which re resent notable stages in the 
de elo ent o  colonial architecture in Singa ore   
Burkill Hall  is not only the oldest sur i ing 
building in the Botanic ardens but is also a good 
and rare sur i al o  a lantation style Black and 

hite Singa ore bungalow   Si ilarly E J H  Corner 
House  although ore odest in scale  is also 
a ty ical exa le o  a Black and hite bungalow 
executed to a high le el o  cra ts anshi  and detail 
o  cli atically sensiti e design  

The ense ble o  historic buildings in the Botanic 
ardens bears witness to the di erent stages o  

the e olution and unctions o  the Botanic ardens 
and as a whole contributes to the signi icance o  
the cultural landsca e   The buildings are strongly 
linked to a tradition o  ro iding housing or 
o icials and ad inistrators during the colonial 
era   hist Burkill Hall and E J H  Corner House 
were constructed as residences or the Botanic 

ardens  Su erintendents  irectors and ssistants  
Ridley Hall 2  and Holttu  Hall 2  were 
constructed as ad inistrati e buildings o ices  
laboratories and the library herbariu   These 
buildings ro ide i ortant re inders and links to 
the bygone resence and e orts o  a great nu ber 
o  botanists  including a nu ber o  British ew
trained botanists who had a a or in luence on 
steering the ardens  early direction and whose 
work carried a world wide i act  

Houses 5  on the other hand  were built during the 
early 2 s to ro ide acco odation as well as 
o ices or acade ics working in the or er Ra les 
College  Singa ore s irst tertiary college  de elo ed 
on land which had re iously or ed art o  the 

Botanic ardens   House  and the arage were 
built in  and 2 2  ser ing as the residence 
o  the Econo ic ardens  ield ssistant and 

arking s ace or College ro essors   The Ra les 
Hall Building was built in the 5 s as halls o  
residence or College students   art ro  the latter  
the historic buildings in the Botanic ardens were 

odest and do estic in scale with locations that 
were con enient or the o erational re uire ents 
o  the gardens at the ti e   Today  with a range o  
di erent unctions  they re ain an essential art o  
the Botanic ardens  landsca e as well as ro iding 
e idence o  its e olution   

Colonial Beginnings to National Identity

The Botanic ardens was and continues to be 
integral to Singa ore s heritage and de elo ent as 
a nation   The Botanic ardens illustrates signi icant 
stages in hu an history  both in relation to British 
colonisation and the history o  Singa ore   ts 
landsca e today bears i ortant testi ony to the 
long lasting history and uni ue contribution o  the 
Site to the regions  econo ic  social and scienti ic 
de elo ent   Both the British and subse uently 
the Singa ore o ern ent ade concerted e orts 
to reser e this cultural landsca e  which ro ides 
a continuous and essential sense o  lace and 
identity or Singa oreans   longside its sustained 
scienti ic  educational and recreational roles  the 
Botanic ardens layed and continues to lay an 
i ortant role in ostering co unity cohesion and 
cultural and social ties in Singa ore   The Botanic 

ardens has  or exa le  continuously ro ided 
usical entertain ent and concerts or isitors and 

users  ro  the original ilitary bands laying on 
the arade ground in the th century to the current 
concerts at Sy hony ake   nusually  usic was 
o ten layed by the light o  the oon in the th 
and early 2 th centuries
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c  State ent o  ntegrity

The O erational uidelines re uire that the integrity 
o  the No inated ro erty be de onstrated   The 

uidelines state that integrity is a easure o  the 
wholeness and intactness o  the cultural heritage 
and its attributes

Completeness 

The No inated ro erty includes the co lete 
range o  sur i ing ele ents necessary to ex ress 
its Outstanding ni ersal alues as an exce tional 
exa le o  a British tro ical colonial botanic garden 
in Southeast sia  an integral ele ent o  Singa ore s 
heritage and de elo ent as a nation  and an 
illustration o  interchanges o  alues connected 
to ideas  knowledge and ex ertise in tro ical and 
econo ic botany and horticulture   

t enca sulates all the key ele ents that bear 
witness to the historic de elo ent o  the Botanic 

ardens  landsca e and the Site s continued 
scienti ic  educational and recreational unctions  

 The ro osed orld Heritage Site boundary 
includes:

 The original extent and associated layout o  the 
original Botanic ardens  de elo ed during the 

s as leasure gardens with a ur ose ully 
conser ed area o  ri ary rain orest and arious 
original Heritage Trees located outside it

 The land annexed to the Botanic ardens in 
 which contains key heritage eatures such 

as Swan ake  Burkill Hall and al  alley

 art o  the original northern extension o  the 
Botanic ardens Econo ic ardens   
which contains heritage eatures such as trees 
originally lanted in the Econo ic ardens  the 

ield ssistant s house House  and Chinese 
to bs dated 2  which ro ide a link with 
the re ious land owners

 Buildings which testi y to the site s i ortant 
role in the interchange o  ideas  including 
Holttu  Hall  which housed Holttu s in vitro 
orchid ro agation unit  and Ridley Hall  the 
Botanic ardens  earliest ad inistrati e building 
originally constructed to house the Herbariu  

and ibrary collections but later used by Ridley as 
his office and laboratory

 The li ing  reser ed  genetic and bibliogra hic
isual re erence collections

Adequate Size

etailed consideration has been gi en to 
deter ining the si e o  the No inated ro erty    
The boundaries ha e been drawn to ensure the 
co lete re resentation o  the range o  landsca e 
and built eatures and rocesses which con ey the 

ro erty s signi icance as discussed in Sections b 
and c  co leteness    

hile the No inated ro erty s boundary could 
be extended urther to the north and south west 
to include the entirety o  the Singa ore Botanic 

ardens  extent  these areas contain no eatures 
o  i ortance that are not already re resented 
ade uately   The land to the north known as the 
Bukit Ti ah Core  was gi en back to the Botanic 

ardens o er the eriod 5 2 5  whilst the land 
to the south west known as the Tyersall orest  
was added to the Botanic ardens in 2  and is 
currently under de elo ent

Adverse Effects of Development/Neglect

The No inated ro erty bene its ro  a rigorous 
and well resourced regi e o  aintenance and 
control or its so t hard landsca e eatures   This is 
also true or the site s built eatures  although these 
would bene it ro  being ins ected on a ore 
regular basis   

The aster lan de ised in the late s early 
s  introduced new eatures acilities in the 

Botanic ardens e g  the Healing arden and 
Botany Centre  re uired to eet 2 st century 
recreational  educational and scienti ic needs   
These were care ully designed and located in order 
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to reser e the Botanic ardens  cultural heritage  
a oiding i act on their abric and or setting

The legal duties laced u on the No inated 
ro erty ro ide additional assurances against 

neglect and negati e i acts ro  de elo ent   
So e o  these ha e been in lace since the id

s

Condition 

The hysical abric o  the No inated ro erty is in 
good condition and the rocesses o  deterioration 
well controlled through easures such as ter ite 
ins ections  building restoration  successi e lanting 
and regular site ins ections by e bers o  sta   

ll the historic ele ents that are needed to 
understand the core o  the cultural landsca e o  
the Botanic ardens i e  landsca e design layout  
historic buildings  eteran trees  re nants o  
Econo ic ardens and ri ary Rain orest tract  
re ain intact   The continued resence o  the 
Herbariu  ibrary and research laboratories bears 
testi ony to continued use o  the Botanic ardens 
or scienti ic research  

Summary Statement of Integrity

The No inated ro erty includes within its 
boundary all ele ents necessary to ex ress its 
Outstanding ni ersal alues   ts co leteness 
is re resented by the range o  landsca e eatures  
buildings and structures ost closely associated 
with the Singa ore Botanic ardens as a British 
colonial botanic garden   The layout and ense ble 
o  landsca e  buildings and structures included in 
the No inated ro erty ha e high integrity  being in 
good condition and ha ing sur i ed irtually intact   
The hysical abric o  the ro erty largely has not 
su ered ro  ad erse e ects o  de elo ents 
or neglect  with ina ro riate changes controlled 
through statutory rotection and anage ent 

easures   n addition  late 2 th century changes 
re lect the on going de elo ent o  the historic 
use o  the No inated ro erty and its role in ublic 
education   They do not signi icantly dilute the 
cultural landsca e  strong sense o  lace or traditions 
that endure at the Singa ore Botanic ardens   

d  State ent o  uthenticity 

Singa ore Botanic ardens has and continues to be 
a working scienti ic institution  a lace o  learning 
and a hugely o ular ublic a enity and isitor 
attraction   hilst the Botanic ardens  layout has 
e ol ed and been re ined o er the last 5  years  
with so e buildings and landsca e eatures ha ing 
been re o ed to ake roo  or i ro ed acilities 
or new attractions  the cultural and natural heritage 
eatures central to the ex ression o  the site s 

Outstanding ni ersal alues ha e been reser ed   

The O erational uidelines re uire that ro erties 
no inated under criteria i  to i  ust eet 
the conditions o  authenticity   The conditions 
o  authenticity set out in the uidelines that are 
rele ant to the Singa ore Botanic ardens are 
discussed with res ect to the ollowing attributes:

 Form and design

 aterials and substance

 se and unction

 Traditions  techni ues and anage ent syste s 

 ocation and setting

 ntangible heritage

Form and Design

Since the establish ent o  the Botanic ardens in 
5  its extent has ex anded and contracted and 

so e o  its dis lay collections and built eatures 
ha e changed   Howe er  o erall the Botanic 

ardens has retained all attributes necessary to 
ex ress its Outstanding ni ersal alue   This 

attern o  change  growth and de elo ent 
is integral to the history o  all botanic gardens 
and their ability to re ain rele ant in catering 
to the needs and de ands o  isitors as well as 
working scienti ic sta   Care ul aintenance 
and anage ent has enabled the intended 
or  and design o  di erent co onents o  the 

Botanic ardens to be retained   t is recognised 
that ina ro riate changes to anage ent and 

aintenance regi es could erode the design 
intention o  the No inated ro erty
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ey extant historic eatures which re lect 
authenticity o  design and or  include:

 The landsca e layout in the southern art o  the 
Botanic ardens  re ects accurately the original 

leasure garden  design o  the s laid out by 
Ni en   This includes the original undulating land 
or  Swan ake  the oldest orna ental 

water body in Singa ore  and ser entine ath 
layout radiating ro  the Bandstand Hill area

 The ri ary rain orest tract : redates the 
Botanic ardens and was ur ose ully retained 
by the gri Horticultural Society and subse uent 
go ern ents

 al  alley: established in 

 The otting ard area beside Cluny Road : 
sur i es ro  the s when the Botanic 

ardens assu ed the role o  ro agating trees 
or lanting in Singa ore s orest reser es  

streets and arks   The resence o  nurseries 
and ro agating acilities was and continues to 
be central to the work and unctionality o  the 
Botanic ardens  

 Burkill Hall  Ridley Hall 2  E J H  
Corner House  and Holttu  Hall 2 :   
bungalows built to ser e as ad inistrati e or 
residential houses or senior Botanic ardens 
sta   hilst their unction has now changed  
they all broadly retain their original design  or  
and key characteristics   Burkill Hall re resents 
a good and rare exa le o  a lantation style 
black and white Singa ore Straits Settle ent 
bungalow   E J H  Corner House  albeit being 
relati ely odest  is a ty ical exa le o  a black 
and white bungalow executed to a high le el 
o  cra s anshi   Ridley Hall is the Botanic 

ardens  earliest ad inistrati e building and 
is o  an architecture characteristic o  the Early 
Bungalow   Holttu  Hall is the only building in 
the Botanic ardens which dis lays a distinctly 
Euro ean style  though still incor orating 
eatures o  the Singa ore Straits Settle ents 

Bungalow   

 House : co leted in  was used as the 
residence o  the Econo ic ardens  ield 

ssistant   t is a odest building  which generally 
retains its original layout and a earance its 
o erhanging sun shading was howe er ossibly 
added in the 5 s   House  illustrates a 
transition ro  the traditional th century 
colonial bungalow e ito ised by the black and 
white houses o  Singa ore to the later ublic 

orks e art ent housing in uenced by the 
re alent rt eco style in England   

 The Sundial arden: laid out in 2  under 
Holttu s directorshi   ts water tanks were 
added in the s and the corner statues in 
c 2   The Botanic ardens  general layout is 
e ident and its sundial  designed by Holttu s 
wi e  re ains   n relation to the designed 
landsca e  it is recognised that the Sundial 

arden does not t in ery well with the rest 
o  the Botanic ardens due to its ore or al 
design  but is an extant historic eature dating 
back to 2  which is also o ular with isitors

 The ergola by the Sun arden: co leted in 
5 rebuilt 5   

 The Bandstand: erected in  to ro ide 
or al shelter or bands laying on the arade 

ground on Bandstand Hill  laid out in the s   
The Bandstand was used continuously or 
concerts ro  c  u  until the s and was 
used again in 2

 The brick ste s which descend to the lant 
House arden  constructed during orld ar  
with bricks ade by allied risoners o  war ro  
Changi rison

 hilst Sy hony ake dates back to  it was 
exca ated where a lake once stood  This lake  
Cluny ake  was exca ated in   

 Historic lanting o  arying ages: includes a 
nu ber o  eteran trees so e re dating the 
establish ent o  the ardens  and historic 

lant collections such as al s  rangi anis and 
orchids  as well as indi idual lant s eci ens 
such as the clu  o  tiger orchid by the or er 
unction o  O ice ate Road and ain ate 

Road  lanted in 
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Materials and Substance

The No inated ro erty co rises both structural 
and non li ing eatures as well as li ing egetation  
in all its any or s   The e he eral nature o  

lants akes the Singa ore Botanic ardens a 
dyna ic li ing cultural landsca e where change is 
ine itable and continuous   ll lants ha e inite li es 
and at so e stage a decision to re o e or re lace 
the  is una oidable   i e cycles ary enor ously 
which has resulted in a range o  lants ound in 
the Singa ore Botanic ardens today which re
date the Botanic ardens  establish ent  these 
include trees in the Rain orest as well as  other 
trees located across the site   2  trees and se en oil 

al s are belie ed to or  art o  the legacy o  the 
Botanic ardens  role as a colonial econo ic garden 
and third generation rubber tree sa lings ha e been 

lanted by the Botany Centre   

The a enue o  Sealing ax al s Cyrtostachys 
renda  was established in 5  the legu es by 
Swan ake in  the large clu  o  Nibung 

al  north o  Holttu  Hall in  and the 
Gigantochloa ridleyi ba boo in al  alley in 
the early 2 th century   n light o  the dyna ic 
nature o  the Botanic ardens and its sensiti ity 
to change  care ul aintenance  lanning and 
renewal cyclical re lace ent o  egetation  has 
been central to its anage ent since its ince tion   
This has resulted in uch original lant aterial 
being reser ed  either through the retention 
o  the lant itsel  or through ro agation and 
renewal using descendants o  the original lant 

aterial or the sa e s ecies ro  another stock   
The history o  de elo ent and change at the 
No inated ro erty  integral to its cultural alue  
has also resulted in so e new lant s ecies being 
introduced   ltogether a sense o  continuity 
between ast and resent in ter s o  the character 
and setting o  the Botanic ardens has been 
success ully reser ed   

The Botanic ardens  hard landsca e co onents 
e g  aths  bins  benches  lighting  are  or the 

a ority  ade u  o  conte orary aterials   The 
cli atic conditions ertinent to the Botanic ardens 
as well as the general wear and tear associated 
with the Site being a ublic attraction ha e resulted 
in these co onents needing to be re laced   

here er ossible these ha e been re laced 

with ite s ade o  the sa e aterial or odern 
aterials re licating their original aterial style   

Howe er  the Botanic ardens  aths ha e generally 
been resur aced using odern aterials

On balance extant historic buildings and structures 
retain uch o  their original abric: 

 Burkill Hall  Ridley Hall 2  E J H  
Corner House  and Holttu  Hall 2  
ha e each been restored   This was generally 
sensiti ely achie ed  using a ro riate aterials 
and techni ues aintaining original eatures 
and character   E J H Corner House would 
bene t ro  odern additions  such as the glass 
enclosures around the erandas  being re o ed     
The tegular ceiling boards in Ridley Hall detract 
ro  the buildings historic character

 ost o  the original aterials o  the external 
en elo e o  Houses 5 ha e been aintained 
and so e key internal eatures retained  
such as the staircase in each house and so e 
doors  windows  internal oinery and odest  
decorati e lasterwork in entrance halls     

 ost o  the original aterials o  the external 
en elo e o  the Ra es Hall Building ha e been 

aintained   nternally it has been re tted to 
acco odate new office uses  though the 
general character has been aintained    

 The garage block is reser ed in its original or  
retaining key eatures and the character o  the 
original building

 lthough House  aintains any o  its original 
exterior eatures  it has been altered internally as 
it has been ada ted or new uses o er ti e   ery 
ew original interior eatures sur i e

 The otting ard s buildings were gradually 
re laced   The existing buildings were not 
constructed using authentic aterials  in order 
or the  to be ore durable and eet odern 

needs

 The Bandstand has been restored   This was 
sensiti ely achie ed  using a ro riate aterials 
and techni ues
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 The Swan ake ga ebo was relocated to the 
site in  and recently restored   hile the 
balustrades  colu ns  acanthus acroteria and 
rainwater s out are original  the ridge cresting  
hi ed roo  brackets and ceiling are all later 
additions   There would be bene t in conducting 
urther research to establish the ga ebo s original 

design

 The colu ns and brackets o  the second historic 
ga ebo are original  unlike the etal hi ed roo  
rolled steel oist bea s and tension rods  

 Other built structures such as ergolas 
underwent restoration conser ation works  but 
this was sensiti ely achie ed   

Use and Function

The re it o  the No inated ro erty was extended 
ro  a leasure garden to a botanic garden in 

 when the gri Horticultural Society who irst 
established the Botanic ardens handed o er its 

anage ent and aintenance to the go ern ent   
E er since  the Botanic ardens has continued to be 
run as a botanic garden  aintaining docu ented 
and li ing collections o  lants or the ur oses o  
scienti ic research  conser ation  dis lay recreation 
and education   These roles are i ortant cultural 

alues o  the site   

The recreational alue and use o  the Botanic 
ardens has steadily increased  today it is the ost 

isited botanic garden in the world  used by a wide 
range o  user grou s   The Botanic ardens has long 
been an inclusi e eeting lace or all e bers o  
the co unity  who continue to cherish it dee ly

ll the Botanic ardens buildings  a art ro  those in 
the otting yard area ha e been gi en new uses  allowing 
the Botanic ardens to e ol e and eet conte orary 
needs   The resence o  nurseries and ro agating 
acilities  a library laboratories and a herbariu  ost 

now housed in new it or ur ose buildings  was and 
continues to be central to the work and unctionality 
o  the Botanic ardens    herbariu  and library ha e 
existed at the site since 5 and laboratories since the 
late th century  cco odation or irectors and 
senior e bers o  sta  is no longer ro ided on site  
but was the nor  u  until 

Traditions, Techniques and Management 
Systems 

The No inated ro erty has been anaged and 
aintained as a botanic garden since the late 
th century  which has ro ided continuity in 

its ad inistration   lbeit ha ing been anaged 
originally by an gri Horticultural Society  the site 
has continuously been under the anage ent o  
a dedicated garden tea  generally headed by a 
Su erintendent or irector   ro  the s the 
colonial go ern ent also contributed to the labour 
orce   n o erall continuity o  anage ent and 

aintenance re ailed  e en during the two world 
wars or when the Botanic ardens was ocused on 
the greening o  Singa ore   

n relation to horticultural ractices and traditions  
until  sta  li ed on site and ery o ten sons 
and daughters learnt the trade ro  their athers 
or others in order that they could continue to 
li e in the Botanic ardens   This learning role was 
e entually translated into the School o  Horticulture  
ounded 2 and continued until   The 

tradition o  labelling lants and kee ing records  
a tradition s eci ic to botanic gardens  has been 
u held at the Singa ore Botanic ardens since at 
least 5   

The Botanic ardens has and continues to ro ide 
the enue and backdro  or a nu ber o  local 
traditions  such as the celebration o  o entous 
occasions ersonal ilestones    key social 
tradition in the Botanic ardens is that o  usical 

er or ances  which began in c  and continue 
to this day

Location and Setting

hilst the Singa ore Botanic ardens has always 
been in the sa e location  its extent has ex anded 
and contracted o er the last 5  years   lthough a 
nu ber o  generally ore te orary buildings and 
structures ha e been re o ed o er ti e  alongside 
the a ority o  the Econo ic ardens both those 
originally located to the south west and the ain 
Econo ic ardens later located to the north  all 
other key historic eatures ha e re ained in the 
sa e location    s all nu ber o  lants ha e been 
relocated  including so e original trees ro  the 
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Econo ic ardens  which were trans lanted when 
the land was about to be lost   t should be noted 
that whilst buildings such as Ridley Hall and Holttu  
Hall re ain in their original location  their collections 
herbariu  library and genetic collections  

ha e been relocated to new re ises within the 
No inated ro erty  to ensure their security and 
sa ety   

The internal setting o  landsca e co onents has 
been retained on balance   The setting o  so e o  
the historic buildings has been so ewhat altered 
in so e cases   or exa le  the National Orchid 

arden  which surrounds Burkill Hall  is not the 
original landsca ing or this area   E J H  Corner 
House was originally located on Cluny Road when 
this or ed the boundary o  the Botanic ardens 
and was known as  Cluny Road  today it is set 
a ong lush egetation and it is unclear i  this was 
always the case or the design intention   Ridley Hall 
and Holttu  Hall are art o  a cluster o  buildings 
which  ro  2 to 2 2  included another building 
south o  Holttu  Hall  which housed the herbariu  
 this building was de olished and recently 

re laced with a te orary gallery s ace   The Botany 
Centre  co leted in 2  artly o ershadows 
Ridley Hall   Houses 5 are each situated so that 
their gardens look down onto the Botanic ardens 
and are largely secluded by egetation   On the 
ront  the houses look onto what has beco e a ring 

road around the college buildings   House  which 
is lower than the road le el  has been obscured 
by a large odern cano y   t also now aces a 
nu ber o  odern college buildings  which is also 
true o  House 2   Houses   and 5 re ain in close 

roxi ity to the historic college buildings with 
which they still or  a discernible grou   House 5 
is howe er slightly obscured by a new two storey 
building to its side   

The Bandstand s setting has generally been 
reser ed  des ite so e conte orary gardens 

ha ing been laid out close by and shrub beds ha ing 
been lanted around its base

Intangible Heritage

The No inated ro erty has long or ed art o  
Singa ore s social and cultural history  etched in 
the e ories o  generations o  Singa oreans and 

isitors and ro iding a continuous sense o  lace 
and identity in a ra idly changing en iron ent  

isitors re ain dee ly attached to the Botanic 
ardens and a reciate it or what it o ers 

culturally  socially and ersonally   The in aluable 
and distincti e green s ace it a ords hel ed sha e 
the cultural identity o  the island through the shared 

e ories o  any generations o  the Botanic 
ardens  isitors  and is art o  its uni ue character

Summary Statement of Authenticity

The key attributes that contribute to the 
Outstanding ni ersal alues o  the No inated 

ro erty eet the conditions o  authenticity   The 
landsca e  buildings and structures within the 
No inated ro erty ha e high le els o  sur i ing 
authentic abric and the s atial lanning and 
layout o  the No inated ro erty is authentic   
Considerable ele ents o  the No inated ro erty 
are either still used in the anner in which they 
were originally intended, or are used in a manner 
that is sensiti e to their original ur ose  

e  rotection and anage ent 
Re uire ents 

The No inated ro erty is rotected by laws o  
the Singa ore o ern ent  na ely the arks and 
Trees ct and the lanning ct  which ro ide or 
a range o  statutory conser ation designations and 
de elo ent control lanning easures that will 

rotect and conser e its attributes o  Outstanding 
ni ersal alue   The a ority o  the ardens is 

designated as a National ark  and the whole o  the 
No inated ro erty is designated as a Conser ation 

rea which includes a nu ber o  Conser ed 
Buildings and Structures  and it is also designated 
as a Tree Conser ation rea   orks a ecting these 
conser ation designations are strictly controlled 
under the rele ant legislation   The isual setting o  
the No inated ro erty within the ro osed Bu er 

one is rotected by stringent controls on the height 
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and or  o  buildings i le ented through the 
Singa ore aster lan   

ll land within the No inated ro erty is within the 
ownershi  o  the State and under the anage ent 
o  N arks   The Singa ore Botanic ardens  current 
annual o erating and sta  budget is S 5 illion  
with substantial additional unding a ailable to 
su ort a ariety o  in rastructural de elo ents 
and aintenance works   The Singa ore Botanic 
Gardens employs 125 full-time staff, supported 
by an acti e olunteer base   Res onsibility or the 

ardens  o erall anage ent lies with its irector 
who is assisted by two Senior e uty irectors 
and our e uty irectors    The anage ent 

lan sub itted with the No ination ro ides an 
o erarching ra ework or the long ter  rotection 
and conser ation o  the No inated ro erty   

le entation o  the anage ent lan is 
o erseen by a anage ent Co ittee co rising 
re resentati es ro  the National Heritage Board

reser ation o  Sites and onu ents  National 
arks Board Singa ore Botanic ardens  rban 

Rede elo ent uthority  Singa ore Touris  
Board  National ni ersity o  Singa ore  CO OS 
Singa ore  Singa ore Botanic ardens olunteers  
The inistry o  Education  The Nature Society 
Singa ore  The Singa ore ardening Society  The 
Singa ore Heritage Society  The Singa ore nstitute 
o  rchitects and the Tanglin Neighbourhood 
Co ittee    

There are currently no substantial threats to the 
Outstanding ni ersal alues o  the No inated 

ro erty   Co rehensi e and on going 
anage ent  aintenance and onitoring o  the 

No inated ro erty as a whole and its indi idual 
co onents will be undertaken in accordance with 
the a ro ed anage ent lan to ensure ade uate 

rotection and conser ation o  its attributes o  
Outstanding ni ersal alue   The Singa ore 

o ern ent is co itted to recognising the status 
o  the Singa ore Botanic ardens  as a orld 
Heritage Site  su orted by the rele ant legislation 
under the arks and Trees ct and the lanning ct

2 Co arati e nalysis

Botanical Gardens Inscribed as World Heritage 
Sites

hilst nascent botanic gardens can be reasonably 
identi ied in  or exa le  tec  Chinese  Egy tian 
and rabic cultures  it is widely acce ted that the 
world s irst botanic gardens were the th century 
uni ersity hysic or edicinal gardens o  taly   The 
Orto Botanico at adua in taly 5 5  inscribed as 
a orld Heritage Site in  is undoubtedly the 
inest exa le o  the renaissance hortus edicus   
nlike their successors  renaissance botanic gardens 

were de oted to growing edicinal lants as a 
research resource and at this stage botany was 
considered an ad unct to the study o  edicine   n 
light o  this  the botanical gardens o  the renaissance 
and those o  the colonial eriod do not in ite direct 
co arison  

The odern  botanic garden is a roduct o  the 
intellectual o e ent known as the Enlighten ent  
which co bined a sense o  aesthetic taste with a 
rational concern or scienti ic endea our   t beca e 
acce table to co bine beauty and science  which 
heralded the start o  the age o  botanic gardens   
Botanic gardens such as the Royal Botanic ardens  

ew 5  ondon   inscribed as a orld 
Heritage Site in 2  were set u  across Euro e 
to try to culti ate new s ecies brought back ro  
tro ical ex editions and beca e unda ental 
in both ro oting and encouraging botanical 
ex loration as well as establishing new botanic 
gardens ri arily or econo ic reasons

The colonial owers  and in articular the British 
and utch  established botanical gardens worldwide 
within their res ecti e e ires  ro  the Caribbean  

aci ic  ustralia and New ealand  to Hong ong  
ndonesia and South rica  The s read o  botanic 

gardens was the ark o  a global race to ursue 
new riches  as what were to beco e essential 
co odities s read around the world 21 Colonial 
botanic gardens  such as the Singa ore Botanic 

ardens  beca e laboratories or cro s which 
had been igrated out o  their nati e landsca es  
These Nurseries o  the E ire  enabled i erial 
do inance both ractically and ideologically in an 

21 Jackson   2  Buildings o  E ire  Oxford University 
Press
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era when botanical research was at the ore ront o  
scienti ic en uiry and a dri ing orce in the world 
econo y   These laces o  tran uillity and beauty 
were the ocus o  intense econo ic acti ity and cro  
growing during the colonial ex ansion late th
early 2 th century  which resulted in the ace o  
trade and balance o  ower changing ore er   ew 

ondon  layed a leading role in both establishing 
and co ordinating a worldwide network o  botanical 
out osts and was the British E ire s botanic hub 
back ho e   s described by Brockway  
Kew became a clearinghouse for the exchange of 
plant information and a depot for the interchange 
of plants throughout the empire; it sent plants 
wherever it saw commercial possibilities   The ery 
Euro ean nature o  ew as well as its role as other 
shi  sets it and its conte oraries e g  eiden  

ienna and aris  a art ro  colonial botanical 
gardens such as the Singa ore Botanic ardens

Two ore botanic gardens are inscribed on the 
NESCO orld Heritage ist  irstenbosch Botanical 
ardens Ca e Town  South rica  and the Rio de 

Janeiro Botanical arden Rio  Bra il   Both are 
inscribed as art o  uch larger sites na ely the 
Ca e loral ingdo  inscribed in 2  and the 
Rio de Janeiro: Carioca andsca es between the 

ountain and the Sea inscribed 2 2  and thus 
do not in ite direct co arison   The or er is a 

odern garden and was inscribed as a natural 
orld Heritage Site and the latter as art o  a site 

which consists o  an exce tional urban setting 
enco assing the key natural ele ents that ha e 
sha ed and ins ired the de elo ent o  the city o  
Rio de Janeiro the Rio de Janeiro Botanical ardens 
were laid out in  by the ortuguese  

t should be noted that whilst a s all nu ber 
o  Botanic ardens ha e been inscribed on the 

orld Heritage ist so e as art o  larger sites  
no colonial botanic garden  as a s eci ic ty e o  

ro erty  has yet been inscribed   The inscri tion 
o  the Royal Botanic ardens  ew in art denotes 
the British E ire s re arkable contribution to the 
international s read o  horticultural knowledge 
in ursuit o  econo ic gain   s ew s satellites 
and the E ire s institutional out osts  British 
colonial botanic gardens co lete the story o  
this worldwide exchange o  knowledge and lants   
O  the any satellites established in this global 
network  those in the tro ics and es ecially those in 

South and Southeast sia stand out   The Singa ore 
Botanic ardens re resents an outstanding exa le 
o  a British tro ical colonial botanic garden  the 
best reser ed o  its kind and one o  the ost 
in luential in ter s o  the econo ic botany 
work carried out there articularly in relation to 
rubber and ecacuana  thus aking it worthy o  
re resentation on the orld Heritage ist alongside 
its arent  ew

Tropical Colonial Botanic Gardens

 great concentration o  colonial botanic gardens 
lies in the hu id tro ics   The distincti e cli ate  
ecosyste s and biodi ersity o  this latitude 
distinguishes these botanic gardens ro  their 
counter arts in the rest o  the world as a result 
o  their uni ue out ut and character and their 

ercei ed historical alue or de elo ent o  new 
cro s   ndeed  the otential and challenges o  an 
e er wet  en iron ent and the resultant successes 
in econo ic cro  growing laces these gardens in a 
category o  their own  se arate ro  gardens in the 
seasonal te erate regions  where ost well known 
botanic gardens reside

ong all colonial botanic gardens in the world 
South and Southeast sian gardens ha e an 
unri alled i ortance in colonial history   No other 
region o  the world can clai  to ha e roduced 
botanic gardens as roducti e or as cutting edge as 
those in South and Southeast sia   The ioneering 
work done there was to steer the course o  history 
in new directions  re olutionising trade  to ling 
and establishing econo ies and deter ining the 
international ower balance   The ost i ortant o  
these tro ical colonial botanic gardens included:

 Sir Seewoosagur Ra goola  Botanical arden 
a le ousses Botanical arden  auritius 
rench British

 Bogor Botanic ardens and its extension ebun 
Raya Cibodas Botanical ardens  ndonesia 

utch

 Royal Botanic ardens eradeniya and 
its lowland and highland sister gardens  
Henarathgoda and Hakgala  Sri anka British

 Calcutta Botanic arden  ndia British
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 Hong ong oological and Botanical ardens  
Hong ong British

 enang Botanic ardens  enang sland  
alaysia British

 Singa ore Botanic ardens British

O  these tro ical colonial botanic gardens  only Sir 
Seewoosagur Ra goola  Botanical arden does 
not all within South and Southeast sia

British South and Southeast Asian Tropical 
Colonial Botanic Gardens

British South and Southeast sian botanic gardens 
were re e inent as a direct conse uence o  their 

utually ad antageous role as out osts o  the Royal 
Botanic ardens  ew and their lace within a wider 
network   ew was the ner e centre or all colonial 
botanic ex editions and the o e ent to research  
ex eri ent and culti ate aluable econo ic cro s 
within the E ire s nu erous colonies   Satellite 
botanic gardens were established or this ery 

ur ose  ex anding ew s global access to lant 
s ecies and data o er decades   t should be noted 
that the British network was uch bigger than that 
o  other colonial e ires  which generally only 
co rised 2 gardens  as o osed to the British 
E ire s  gardens that s read ro  Ja aica 
to Singa ore and i i when the British E ire was 
the ost extensi e e ire in world history   The 
in usion o  resources  direction and ex ertise ro  

ew and lant exchange between these botanic 
gardens enabled the world class research and 
disco eries that occurred there   These gardens 
or ed art o  a network radiating out ro  the 

ner e centre o  botanical acti ity at ew  not only 
bene itting ro  ew  but ro iding the essential 
resources which ade ew the world s ost 
i ortant botanical institution  

Colonial botanic gardens in South and Southeast 
sia take their lace in history as the sites where 

the ost i ortant de elo ents in econo ic 
cro  growing took lace during the th century   
The re olutionary ad ances in rubber  cinchona 
and oil al  had ra i ications on the global 
econo y  which established this region o  sia as 
an i ortant econo ic ower   alaya beca e 

the biggest rubber roducer in the world as a direct 
conse uence o  Henry Ridley s work on rubber  
which he carried out at the Singa ore Botanic 

arden during the late th century   n entirely 
new and boo ing econo y was created out o  
a lant which was not nati e to the region   This 
was inti ately intertwined with the technological 
ad ances in industries which bene itted ro  the 
e ergence o  this newly lenti ul resource   Ridley 
also ro oted the growing o  cacao and rican 
oil al   Singa ore Botanic ardens carried out 
ex eri ents with al ost e ery cro  which now 
exists in the region or which had otential to thri e   

hile Bogor Botanic ardens and its extension  
layed an i ortant role or the utch e ire  it 

does not co are to the i act British tro ical 
botanic gardens had on the success o  the British 
E ire

Royal Botanic Gardens Peradeniya 

The Royal Botanic ardens eradeniya  established 
in 2  contains  s ecies o  orchids  s ices  

al  trees and edicinal lants in a setting which 
is largely unchanged   ts landsca e layout is or al 
li ing collections are laid out in a strictly taxono ic

syste atic order  in co arison to the in or al 
English andsca e style ins ired layout ound at the 
Singa ore Botanic ardens   Three historic buildings  
classical in style  sur i e  na ely the Herbariu  and 
two onu ents dedicated to two o  the gardens  
or er irectors   So e o  eradeniya s s eci en 

trees are sub ect to on going i act by large 
nu bers o  roosting ruit bats

The Royal Botanic ardens eradeniya was the site 
o  i ortant ad ances in econo ic cro  growing 
es ecially tea and cinchona at its sister garden 
Hakgala  ounded  and its i ortance in the 
history o  econo ic cro  growing is signi icant 
within Sri anka  eradeniya and Henarathgoda 
contain a nu ber o  original rubber trees which 
are ro  the sa e source as those in Singa ore  
whose descendants ounded the rubber industry   

eradeniya was an i ortant early research acility  
a role which has continued on a greater scale in 
Singa ore   The herbariu  currently contains 
around 25  s eci ens   eradeniya exchanged 

lants with the Singa ore Botanic ardens ro  the 
s    
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Penang Botanic Gardens and Malacca Botanical 
Garden

The enang Botanic ardens or a long ti e better 
known as the ater all ardens  was established 
in  by the Straits Settle ents  ad inistration 
which was head uartered at the Singa ore Botanic 
ardens  and acted as a satellite sister garden  to 

the Singa ore Botanic ardens u  until the late 
s   t that ti e enang s o erseer re orted to 

the Straits Settle ents irector o  ardens  based 
at the Singa ore Botanic ardens   E ually  the 
botanical station at alacca  established in  
was under the aus ices o  the Straits Settle ents 
and its work was subsidiary to that o  Singa ore 
Botanic ardens   The i ortant work that was 
done at enang was intended to su ort that o  
Singa ore Botanic ardens  de elo ing initially as 
a re ository be ore being subsu ed as a lanting 
research centre ro  the s until orld ar   

uch o  the herbariu  at enang was incor orated 
into Singa ore Botanic ardens  herbariu  in  
and in 5   orld ar  had an ad erse i act 
on the enang Botanic ardens  linked to a lack o  
unds and direction and the accu ulation o  war 

debris in the ardens   on British re occu ation 
in 5  uch restoration and cleaning u  had to 
be done   s art o  ost war reorganisation  the 

enang Botanic ardens was se arated ro  its 
arent establish ent in Singa ore   The ardens  

role in research and botanical acti ities was 
gradually eroded   uch o  the enang Botanic 

ardens  original layout in or al in style  sur i es  
but with additions across the site including nursery 
acilities and other recent buildings   The renowned 

water all area  now anaged by the ater uthority  
is no longer ublicly accessible

Calcutta Botanic Gardens

Calcutta Botanic ardens  established in  is 
the largest and oldest site o  its kind in South sia   
ts layout has been altered since its ince tion  with 

so e ele ents such as the late th century teak 
lantation and the id th century leasure 

gardens o  the Calcutta gri Horticultural Society  
no longer re aining   ts s layout  designed by 
its then su erintendent r eorge ing  was raised 
or its uality  containing undulating sur aces and 

arti icial oats and lakes   The re housed herbariu  
contains 2 5 illion lant s eci ens ro  5  
a ilies co ared to Singa ore Botanic ardens  
5  s eci ens   hile the collection ay be 

larger  it ocuses ore on the ndian subcontinent  
whereas the herbariu  at Singa ore Botanic 

ardens is ore cross regional in character   The 
Calcutta Botanic ardens contains an i ressi e 
collection o  al s  with  s ecies o  5  genera   
The Singa ore Botanic ardens has a larger ariety 
o  al s  s ecies   

Hong Kong Botanical Gardens

The Hong ong oological and Botanical ardens  
established in  as an extension to the arkland 
and gardens o  the o ernor s residence  stretches 
o er 5  hectares   n its early stages it acted as an 
entre t or the ex ort o  the largely unknown lora 
o  China to the Royal Botanic ardens  ew and 
elsewhere   t this ti e it had a signi icant in luence 
on the establish ent o  a orestation on the island   
t also or erly ade a contribution to lant science 

research and to the i act o  econo ic botany 
on the ros erity o  the region    t was rena ed in 

5 as Botanical and oological ardens to re lect 
the increased co it ents to oological exhibits   
Today  the botanic gardens is a o ular urban ark 
and oo  which contains  s ecies o  lants and 
retains so e o  its original or al layout eatures  

Summary

ll these sites to so e degree contributed to th 
and early 2 th century de elo ents in econo ic 
cro  growing  which established this region o  sia 
as an i ortant econo ic ower   Howe er  Ridley s 
extensi e work at the Singa ore Botanic ardens 
in the late th early 2 th century on er ecting 
the culti ation  extraction and curing o  rubber   
co bined with his relentless ro otion o  the cro  
can be singled out as erha s the ost signi icant 
contribution to alaya beco ing the biggest rubber 

roducer in the world and creating an entirely new 
and boo ing econo y with global in luence   

The Singa ore Botanic ardens also layed a key 
role in econo ic and orna ental lant research 
relating to other cro s such as oil al  ecacuanha 
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and gutta ercha   The results o  orchid breeding 
and hybridi ation ex eri ents carried out at the 
Singa ore Botanic ardens in the late 2 s laid the 
oundation or the establish ent o  the orchid cut 
lower industry in Southeast sia and around the 

world   

Today  the Singa ore Botanic ardens is 
internationally recognised as a leading institution 
or tro ical botany and horticulture and its library 

and herbariu  collections ser e as an i ortant 
re erence centre or research on the region s lora 
or botanists around the world   The Singa ore 

Botanic ardens  well de ined cultural landsca e 
clearly de onstrates the site s e olution since its 
establish ent in 5  and unusually still reser es 
its historic core  which re resents one o  the ost 
authentic and unchanged exa les o  original 
design a ong British colonial botanic gardens in 
South and Southeast sia   ts sur i ing historic 
landsca e and built eatures ha e high le els o  
authenticity and are well aintained and it is the 
only city botanic garden in the eastern he is here 
to include a tract o  ri ary lowland rain orest 
within the original boundaries o  the gardens  
thus reser ing the uni ue ecological heritage o  
Singa ore   t is also recognised as ha ing layed a 

i otal role in the greening o  Singa ore ro iding 
ex ertise  skills and resources  which has in luenced 
town lanning in other world cities  

The Singa ore Botanic ardens is a ongst the best 
exa les o  British colonial botanic gardens  ha ing 
continued and ex anded on all o  its unctions   The 
continuity o  its scienti ic and research roles with 
regional reach is notable including its continued 
dedication to lant syste atics research  as are 
both the local and international traditions that ty i y 
its isitorshi  

hilst ost o  the tro ical botanic gardens ro  
the British colonial network ha e anished  the ew 
re aining ones in South and Southeast sia ha e 
un ortunately lost or artly lost so e their original 
eatures unctions

  ro osed State ent o  
Outstanding ni ersal alue

Brief Synthesis

The Singa ore Botanic ardens  originally laid out 
in the s  is a green lung in the idst o  ra id 
and extensi e urban de elo ent   n addition to its 
botanic excellence today  the continued resence 
o  the Botanic ardens has ro ided generations 
o  Singa oreans and isitors alike with a sustained 
sense o  lace and anchor to the island s local 
cultural history

The Singa ore Botanic ardens is an exce tional 
exa le o  a British tro ical colonial botanic 
garden  which e erged during the th century 

eriod o  global ex ansion  ex loration and 
colonisation in Southeast sia   The Botanic ardens 
assu ed a re e inent role in the ro otion o  
econo ic botany in the alay eninsula and Straits 
Settle ents ad inistration during the late th 
century and early 2 th century   Today the landsca e 
o  the Botanic ardens bears testi ony to the 
history o  British colonial botanic gardens  the th 
century colonial legacy o  econo ic botany and the 
long lasting history o  and uni ue contribution to 
the econo ic  social and scienti ic de elo ents 
o  the region   n articular  the ioneering work 
on rubber culti ation and techni ues or ta ing 
carried out in the s and s set in lace the 
oundation o  the early 2 th century rubber boo  

in Southeast sia  

The Botanic ardens has a well de ined cultural 
landsca e which includes a rich ariety o  historic 
landsca e eatures that de onstrate clearly 
its initial establish ent as a leasure garden 
in the s and its subse uent e olution and 
continued role as a botanic garden   The extensi e 
li ing collections include any eteran trees and 
unusually the site includes a six hectare tract o  

ri ary  lowland  e uatorial rain orest within its 
boundaries   n ense ble o  historic buildings 
including colonial style bungalows  built between 
the s and 2 s or sta  residences and 
ad inistration  contributes to the cultural landsca e 
o  the Botanic ardens
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Since its beginning  the Singa ore Botanic ardens 
has been a leading centre in lant science  research 
and conser ation in Southeast sia   Today it is 
internationally recognised as a leading institution 
o  tro ical botany and horticulture and its library 
and herbariu  collections ser e as an i ortant 
re erence centre or botanists all o er the world   
The site re resents the cradle o  breeding science 
or orchids in sia  a hybrid rogra e ha ing irst 

been initiated in the Botanic ardens in the 2 s  
with or al orchid breeding rogra es continuing 
to the resent   

The Botanic ardens has layed an integral role in 
the social history o  Singa ore  ro iding a backdro  
or the li es o  residents  both ast and resent 

and a continual sense o  lace and identity in an 
otherwise changing city   t was and continues to be 
instru ental in the greening  and trans or ation 
o  Singa ore into a City in a arden  success ully 
i le enting the or er ri e inister ee uan 

ew s ision or this in the s

The British South and Southeast sian colonial 
botanic gardens were ree inent in ter s o  other 
colonial botanic gardens  as a direct conse uence 
o  their utually ad antageous role as out osts o  
the Royal Botanic ardens  ew   Singa ore Botanic 

ardens was art o  a wide network o  o er  
other British botanic gardens  which was any 
ti es bigger than that o  other colonial e ires  

ll these sites to so e degree contributed to th 
century de elo ents in econo ic cro  growing 
which established this region o  sia as an i ortant 
econo ic ower   Howe er  Ridley s late th
early 2 th century extensi e work on er ecting 
rubber culti ation and extraction  undertaken at 
the Singa ore Botanic ardens  co bined with his 
relentless ro otion o  the cro  can be singled 
out as erha s the ost signi icant contribution 
to alaya beco ing the biggest rubber roducer 
in the world and creating an entirely new and 
boo ing econo y with global in luence   s stated 
by Brockway  between the two world wars, 
Singapore was the rubber capital of the world  

Other re aining British tro ical colonial botanic 
gardens that ha e sur i ed ully or in art in South 
and Southeast sia include enang alaysia  

eradeniya Sri anka  Calcutta ndia  and Hong 
ong   Only eradeniya and Calcutta continue as 

signi icant botanic gardens today with a degree o  

scienti ic and recreation unctions   The co bination 
o  Singa ore Botanic ardens  rich and di erse 
historic cultural landsca e  long established 
scienti ic  educational and recreational world class 
unctions  re arkable contribution to econo ic and 

orna ental lant research articularly in relation 
to rubber roduction and orchid hybridisation  
high le el o  authenticity and integrity  role in the 
greening o  Singa ore and the sha ing o  the 
island s identity  along with the resence o  a tract o  

ri ary lowland rain orest ake it stand out when 
co ared to other si ilar ro erties

Criteria under which Inscription is Proposed 
(and Justification)

The Singa ore Botanic ardens is ro osed or 
inscri tion on the orld Heritage ist under Criteria 
ii  and i  o  the orld Heritage Con ention

Criterion (ii) – “Exhibit an important interchange 
of human values, over a span of time or within 
a cultural area of the world, on developments 
in architecture or technology, monumental arts, 
town planning or landscape design”. 

The Singa ore Botanic ardens has been a 
ro inent centre or lant research in Southeast 
sia since the th century   t continues to lay a 

leading role in the interchange o  ideas  knowledge 
and ex ertise in tro ical botany  agricultural 
econo y and horticulture and re resents an 
i ortant re erence centre or botanists all o er the 
world   The Botanic ardens has gained international 
recognition or starting and aintaining traditions 
in lantation agriculture  natural history  biodi ersity 
science and conser ation in the region and has also 

layed a i otal role in the greening o  Singa ore  
which in luenced town lanning in other cities in 
Southeast sia  
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Criterion (iv) – “Be an outstanding example of a 
type of building, architectural or technological 
ensemble or landscape which illustrates (a) 
significant stage(s) in human history”. 

The Singa ore Botanic ardens is an outstanding 
exa le o  a British tro ical colonial botanic 
garden and the best reser ed o  its kind   This 
cultural landsca e de onstrates its di erent stages 
o  de elo ent since 5  through its layout22, 
extant historic landsca e and built eatures and its 
uses and unctions   The e olution and sustained 

reser ation o  the Botanic ardens re lects the 
changing shi t in attitudes regarding the role 
and unctions o  botanic gardens worldwide and 
throughout Southeast sia   The asse blage 
o  historic landsca e eatures  and buildings 
and conser ed lowland ri ary rain orest in 
co bination  richly illustrate the de elo ent 
and ixed role o  the Botanic ardens during the 

eriod o  British colonisation   These  together 
with ore recent inter entions since Singa ore s 
inde endence  which res ect the cultural heritage o  
the ardens  continue to su ort the ery signi icant 
scienti ic  educational  cultural and recreational role 
and o er o  the Botanic ardens in the odern city
state o  Singa ore  

Statement of Integrity

The No inated ro erty includes within its 
boundary all ele ents necessary to ex ress its 
Outstanding ni ersal alues   ts co leteness 
is re resented by the range o  landsca e eatures  
buildings and structures ost closely associated 
with the Singa ore Botanic ardens as a British 
colonial botanic garden   The layout and ense ble 
o  landsca e  buildings and structures included in 
the No inated ro erty ha e high integrity  being in 
good condition and ha ing sur i ed irtually intact   
The hysical abric o  the ro erty largely has not 
su ered ro  ad erse e ects o  de elo ents 
or neglect  with ina ro riate changes controlled 
through statutory rotection and anage ent 

easures   n addition  late 2 th century changes 
re lect the on going de elo ent o  the historic 
use o  the No inated ro erty and its role in 

ublic education   They do not signi icantly dilute 

22 The layout has le  the unusual legacy o  the English 
andsca e o e ent in a tro ical en iron ent

the cultural landsca e  strong sense o  lace or 
traditions that endure at the Singa ore Botanic 

ardens  

Statement of Authenticity 

The key attributes that contribute to the 
Outstanding ni ersal alues o  the No inated 

ro erty eet the conditions o  authenticity   The 
landsca e  buildings and structures within the 
No inated ro erty ha e high le els o  sur i ing 
authentic abric and the s atial lanning and 
layout o  the No inated ro erty is authentic   
Considerable ele ents o  the No inated ro erty 
are either still used in the anner in which they 
were originally intended, or are used in a manner 
that is sensiti e to their original ur ose  

Protection and Management Requirements

The No inated ro erty is rotected by laws o  
the Singa ore o ern ent  na ely the arks and 
Trees ct and the lanning ct  which ro ide or 
a range o  statutory conser ation designations and 
de elo ent control lanning easures that will 

rotect and conser e its attributes o  Outstanding 
ni ersal alue   The a ority o  the ardens is 

designated as a National ark  and the whole o  the 
No inated ro erty is designated as a Conser ation 

rea which includes a nu ber o  Conser ed 
Buildings and Structures  and it is also designated 
as a Tree Conser ation rea   orks a ecting these 
conser ation designations are strictly controlled 
under the rele ant legislation   The isual setting o  
the No inated ro erty within the ro osed Bu er 

one is rotected by stringent controls on the height 
and or  o  buildings i le ented through the 
Singa ore aster lan   

ll land within the No inated ro erty is within the 
ownershi  o  the State and under the anage ent 
o  N arks   The Singa ore Botanic ardens  current 
annual o erating and sta  budget is S 5 illion  
with substantial additional unding a ailable to 
su ort a ariety o  in rastructural de elo ents 
and aintenance works   The Singa ore Botanic 
Gardens employs 125 full-time staff, supported 
by an acti e olunteer base   Res onsibility or the 

ardens  o erall anage ent lies with its irector 
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who is assisted by two Senior e uty irectors 
and our e uty irectors    The anage ent 

lan sub itted with the No ination ro ides an 
o erarching ra ework or the long ter  rotection 
and conser ation o  the No inated ro erty   
There are currently no substantial threats to the 
Outstanding ni ersal alues o  the No inated 

ro erty   
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4.0 STATE OF CONSERVATION 
AND FACTORS AFFECTING 
THE PROPERTY

a  resent State o  Conser ation

This section ro ides the base line data necessary to 
onitor the state o  conser ation o  the No inated 

ro erty in the uture   n or ation is ro ided on 
the hysical condition o  the ro erty  any threats to 
the Outstanding ni ersal alues o  the ro erty and 
conser ation easures at the ro erty

Physical Condition of the Property

The No inated ro erty  which consists al ost 
entirely o  a designed landsca e with the exce tion 
o  the Rain orest  stretches o er  hectares    
nu ber o  buildings structures so e housing 

reser ed  genetic and or archi al collections and 
others isitor or sta  acilities  are located across the 
site  a ong the li ing collections   The ro erty is in 
o erall good condition   being  aintained according 
to high standards    breakdown o  the hysical 
condition o  the site s di erent ele ents is ro ided 
below   

Soft and Hard Landscape Features

O erall  the Botanic ardens  so t and hard 
landsca e ele ents are in good condition   s 

entioned re iously see Section 2.a  the li ing 
collections were and continue to be anaged and 

aintained according to s eci ic awns  areas    
 ear i ing Collection anage ent lan see 

endix ii o  Appendix B  co iled in 2  
ro ides the ollowing in or ation or each o  the 
awns : landsca e content and heritage alue  
resent condition  constraints  strengths  weaknesses  
otential i ro e ents and  year action lan   This 

in or ation has in or ed the site s anage ent 
lan and will be essential in relation to onitoring the 

site s condition   

eatures identi ied in the Collection anage ent 
lan as re uiring attention  include  or exa le:

 The collections near the gateway in awn  which 
are currently too dense to be ro erly a reciated   
So e o  the al s there are in oor condition

 The water uality o  the strea  and associated 
eatures in awn C which is oor and needs 

better ltering and lowering o  the H

  nu ber o  heritage trees in awns E  O and  
which are su ering ro  soil co action

 The cli bers in the lant House arden and 
awn  which are o er crowded and ower 

in re uently

 The bonsai collection in awn N  which is in 
oderate condition

 So e o  the al s in awn  which are 
su ering ro  recurring roble s with 
rhinoceros beetle   

 Site wide  so e tree s eci ens re uire crown 
reductions arboricultural works and so e lants 
need to be labelled   

s described in Section 3.0  the No inated 
ro erty has a high le el o  integrity and 

authenticity   t is acknowledged that loss or da age 
to a wide range o  its hard and so t landsca e 
ele ents has the otential to negati ely a ect 
the ro osed Outstanding ni ersal alues o  
the No inated ro erty   t is howe er recognised 
that li ing collections are e he eral and that 
the Singa ore Botanic ardens is a dyna ic 
cultural landsca e where change is ine itable and 
continuous    robust aintenance rogra e will 
continue to be central to the on going anage ent 
o  the site and to u holding it in a good state o  
conser ation

Built Features 

ll key built eatures within the No inated ro erty 
see Figure 10  are currently in good condition   
ndi idual buildings structures ha e generally 

retained their original character and key eatures   
The condition o  indi idual buildings is listed below:
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 The Tanglin Gate is in good condition  

 e reen Pa i ion is in good condition

 e otany Centre is in generally good 
condition leaks ro  rainwater were corrected 
in 2 2

 Ridley Hall is in good condition retaining original 
ro ortions  layout and o er character as well 

as external eatures   The roo s ti ber structure 
a ears to be largely intact with arseille roo  
tiles o  arying akes and ages   The ti ber 
double case ent doors  double case ent 
windows  lour ed clerestories and their ra es 
are also largely intact  although the window 
glass anels inserts ay ha e been added at 
a later date   The internal artition o  the rear 
acco odation s ace is a later addition as 
e ident ro  the conte orary door ra e 
details and construction ethods

 CDL Green Gallery is in good condition  

 Holttum Hall is in good condition retaining 
ost o  its original exterior eatures and 

character   ts interior has been sensiti ely 
altered to acco odate the Heritage useu
inter retation   The lour ed clerestories at 
ground le el and ti ber ra es are largely 
intact   The ti ber structure o  the roo  is also 
largely intact with arseilles roo  tiles o  arying 

akes and ages   The a ority o  the ti ber oor 
boards are intact

 e he ter an  toi et oc  are in good condition

 e on ai ar en re urbished in 2 5  
and Sun Garden structures are in good 
condition

 e S n ia  ar en tr ct re is in fair 
condition re urbished in 2 5

 e pergo a by the Sun arden re urbished 
2 5  is in good condition

 e an tan  is in ery good condition   ts 
roo  was re aired in 2 2   

 e a e o by Swan ake is in good condition 
and recently had its roo  re laced   hile the 
balustrades  colu ns  acanthus acroteria and 
rainwater s out are original  the ridge cresting  

hi ed roo  brackets and ceiling are all later 
additions   

 e econ  hi toric ga e o is in good 
condition it was re urbished in 2 5   ts 
colu ns and brackets are original

 e Potting ar  and National Orchid arden 
nurseries are in the rocess o  being re urbished  
with works due or co letion in 2  and 2  
res ecti ely

 Burkill Hall is in good condition and has been 
care ully conser ed  aintaining ost signi cant 
interior and exterior eatures and its o erall 
character   True to the original design intent 
internal artitions are ke t to a ini u   

 The Cool House, Misthouse, Bromeliad House, 
and Bonsai Garden structure are in good 
condition

 The entrance pavilion to the National 
Orchid Garden is in good condition but will 
be rede elo ed under the wider enhance ent 

lan or the National Orchid arden due to be 
co leted by 2

 The Symphony Stage is in good condition 
re urbished in 2 5

 E.J.H. Corner House is in good condition and 
retains its character and key external eatures   
t would howe er bene t ro  ha ing so e 

odern additions  such as the glass enclosures 
around the erandas  re o ed   There ha e been 
so e internal changes to acco odate a new 
use  but its o erall lan  or  and key eatures 
ha e been aintained   Extant original detailing 
includes scallo ed ends o  ti ber oor oists and 
car ed oor bea  brackets

 The Halia restaurant inger illa rede elo ed 
in 2  is in good condition due to be 
re urbished in 2   

 The Visitor Centre roo  re laced in 2  and 
N arks  Head uarters are in good condition  

 Houses 1–5 are in good to air condition   No 
single house has howe er sur i ed intact with all 
o  its original eatures but the sur i al o  di erent 
eatures in the arious houses ro ides a good 

understanding o  the original layout and character 
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o  these houses   Houses  2   and 5 are well
aintained and in good decorati e order   n 

each case  the general layout o  the ain house 
has been retained  although ancillary buildings 
ha e not always sur i ed    nu ber o  original 
eatures  notably the staircase and so e windows 

and doors sur i e   The original character o  ront 
and rear ele ations is e ident but so eti es 
obscured   House  is in a reasonable state o  
conser ation   t has  howe er  been uch altered 
internally and externally with a ground oor 
extension and o ening u  o  the u er oor 
s aces    nu ber o  internal eatures  including 
the staircase and ti ber artition sur i e   urther 
information relating to original as well as altered 
features  is provided in Appendix D

 a e  a i ing is in good condition  
though so e cru bling o  concrete was noted 
on the ro ecting concrete cano ies and shade 
structures   These are uite thin ro les in laces 
and co on areas or ailure o  rein orced 
concrete o  this age   nternally the building is 
well aintained  

 House 6 retains any o  its original exterior 
eatures but has been altered internally   t is in a 
air decorati e order and state o  conser ation

 e arage is in need o  external decoration 
and re air   The building has so e ter ite 
da age and leaking roo  issues which are 
scheduled to be addressed during 2   The key 
characteristics o  the building and its external 
or  ha e been reser ed

 The wooden shelters are in good condition

 The sculptures are in good condition  

 e Chine e gra e  are in good condition

Biodiversity

Biodi ersity conser ation is central to the 
anage ent o  the Singa ore Botanic ardens   

arious ecological sur eys ha e been carried out as 
listed in endix iii o  Appendix B   t is recognised 
that knowing the area o  habitat ty es resent 
and their lora and auna co osition  along with 

onitoring their condition is ital to conser ing  

rotecting and enhancing the Botanic ardens  
biodi ersity   hilst there has historically been no 
structured rogra e or onitoring the condition 
o  s ecies habitats at the Site  this has been 
addressed through the new anage ent lan and 
associated onitoring syste s   E orts to conser e 
and enhance the Botanic ardens  biodi ersity 
include the re lace ent o  aths in the Rain orest 
with raised boardwalks and the re o al o  Tyersall 

enue to allow s ecies dis ersal connecti ity 
between di erent arts o  the Botanic ardens

Preserved Collections

The reser ed collections are acti ely anaged by 
a tea  o  curatorial sta  under the guidance o  the 

ee er o  the Herbariu   The collections are in 
generally good condition and are used in accordance 
with international standards  as described in the 
Herbariu  Handbook  Royal Botanic ardens  
ew   The herbariu s o erall ca acity is or 

 s eci ens and there is there ore s ace 
or ex ansion o  the collection   inor re airs and 

re classi ication or s art o  the on going curation 
o  the reser ed collections

Documentary and Visual Reference Collections

The library and archi e are acti ely anaged and 
curated by a dedicated tea  o  librarians and 
archi ists   The docu entary and isual re erence 
collections are in generally good condition   
Necessary re airs to artwork and old rare books 
are identi ied by the Botanic ardens  sta  and 
executed by the National rchi es

Threats to the Outstanding Universal Values of 
the Property

t is recognised that the Singa ore Botanic ardens 
is a co lex  ulti layered  ulti use and 
dyna ic landsca e where change is ine itable 
and continuous   Co rehensi e and on going 

anage ent  aintenance and onitoring o  
the site as a whole and its indi idual co onents 
are there ore ital to the rotection o  the Site s 
Outstanding ni ersal alues   
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There currently are no substantial threats to the 
Outstanding ni ersal alues o  the No inated 

ro erty   The ollowing list outlines lesser threats
issues that ay be rele ant in the uture: 

 ecay deterioration i  there were to be a 
short all in aintenance  onitoring  curation or 
resources including skilled sta

 ear and tear linked to isitation  which could 
be exacerbated i  isitor nu bers  e ents and
or acti ities were to increase without care ul 
consideration and a ro riate anage ent  

 oss o  authenticity i  ina ro riate re airs were 
to be carried out  rare s ecial lant s eci ens 
were not ro agated and or ina ro riate 
de elo ents er itted ossibly i acting on 
the setting o  the Botanic ardens key eatures  

 oss o  abric i  certain eatures were to be lost or 
re o ed

 acts linked to otential est disease outbreaks  
extre e weather and or a natural disaster

 acts linked to cli ate change

Conservation Measures at the Property

The No inated ro erty is rotected by a range 
o  statutory and non statutory designations  land 
use lanning controls  site security and a bu er 

one   These conser ation easures are detailed in 
Section 5.0.  The anage ent lan also sets out 

olicies and actions which ro ide a ra ework or 
the uture conser ation and anage ent o  the 
site  thus guiding rotection  enhance ent and 

ossible change to the use or abric o  the lace  The 
No inated ro erty is aintained according to high 
standards and has recei ed high and stable le els o  
inancial and hu an resources since its ince tion  

which has contributed to its conser ation   The 
Botanic ardens also bene its ro  housing N arks  
head uarters and the o ices o  organisations such 
as C E and the National Biodi ersity Centre  
who o er a range o  ex ertise and skills  which the 
Botanic ardens  sta  can readily call u on

 range o  conser ation re urbish ent works ha e 
taken lace at the Singa ore Botanic ardens since 
the s  including  or exa le:

 Redecoration ainting o  the exterior o  Holttu  
Hall and Ridley Hall using original historic 
colours

 Restoration conser ation works to one o  the 
historic ga ebos and Bandstand

 Restoration conser ation works to Burkill Hall

On going onitoring and aintenance o  the 
hysical condition o  the site is a key conser ation 
easure   The site s di erent ele ents are currently 

ins ected onitored and aintained as set out in 
Table 4
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Table 4 Current monitoring / inspection and Maintenance Regime

Ele ent Current onitoring ins ection and aintenance Regi e 
So t landsca e excluding trees The irector and two Senior e uty irectors o  the Singa ore 

Botanic ardens in or ally check the condition o  the Botanic 
ardens as a whole on a weekly basis   ny de ects issues are 

re orted back to awn  anagers

The Botanic ardens  indi idual awn  anagers work alongside 
aintenance contractors and there ore ick u  on de ects issues on 

an al ost daily basis   aintenance contractors ha e a duty to re ort 
all condition issues e g  ests and diseases tra ling co action o  
soil  to the a ro riate awn  anager and to or ulate a re edial 
strategy to be a ro ed by the

aintenance work is carried out on a daily basis by contractors se en 
days a week  in accordance with detailed aintenance schedules work 
s eci ications deli ered under er or ance based contracts  it is the 
res onsibility o  the Botanic ardens  sta  to ensure that contracts are 
adhered to   aintenance rogra es s eci ications are or ulated 
by each contractor in light o  the standards condition o  the landsca e 
which the Botanic ardens ex ects contractors to u hold   The uality 
o  the aintenance work which relates directly to condition  is assessed 
no less than three ti es a week against the strict s eci ications which all 
contractors work to   aintenance rogra es contracts are re iewed 
a roxi ately e ery three years at the end o  indi idual contracts  

ny e ergency works re uired are re orted to the a ro riate 
awn  anager and contractors asked to carry out the necessary 

works  

The water uality o  lakes water eatures is not currently assessed
onitored but their cleanliness or s art o  the ark Cleansing 

contract
Outdoor hard landsca e aths  

arking areas  orientation anels  
inger osts  bins  benches tables  

inter retation ixtures  encing  
walls  gates and entrances

s abo e

n rastructural aintenance buildings and hard landsca e drainage  
is centrally anaged and resourced by N arks  head uarters  which 
are stationed on site

encing is ins ected e ery  years
Trees Trees are ins ected based on their i ortance and location   n S  

rocess is in lace or tree ins ections   Heritage trees are ins ected 
annually and all other trees e ery 2  onths a nu ber o  trees 
located in car arks etc are ins ected e ery  onths   n on going 

runing schedule is in lace to ensure sa ety and tree health

encing is erected  on a case by case basis  around trees dee ed to 
be at risk ro  isitor i acts

The Botanic ardens  sta  recei es su ort ro  N arks  
Streetsca e Tea  o  arborists
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Ele ent Current onitoring ins ection and aintenance Regi e 

Bandstand  ga ebos  Chinese 
gra es  wooden shelters  scul tures

These structures are ins ected and ainted on a uin uennial basis

Buildings Nursery buildings

Ongoing aintenance and ins ections rogra e in lace   Singa ore 
Botanic ardenss acilities anage ent tea  anages a ter  
contractor who carries out inor re air work and e ergency work 
de ending on their se erity   N arks  acility Branch deals with any a or 

works such as re urbish ent   

All other buildings

Ongoing aintenance and ins ections rogra e in lace  The structural 
integrity o  all buildings is ins ected on a uin uennial basis by contractors 
and re orted back to Singa ore Botanic ardenss acilities anage ent 
tea    isual ins ection or ter ites is carried out annually by contractors   

or tenanted buildings tenants are liable to conduct the uin uennial 
structural ins ections and sub it re orts to Singa ore Botanic ardens sta

orks arising ro  the uin uennial ins ections or re orted to 
Singa ore Botanic ardens  acilities anage ent tea  e g  
by the Botanic ardens  isitor Ser ices  Security and acilities 

anage ent Branch and users o  the buildings  are ro tly 
carried out by contractors who are re uired to consult a building 
restoration conser ation ex ert rior to co encing the works

Conserved buildings and structures

n addition to the abo e  re urbish ent restoration works to a 
Conser ed Building Structure  as well as the erection o  eatures in 
their icinity  necessitate authorisation ro  the rban Rede elo ent 

uthority R   New uses which do not a ect the building structure 
signi icantly ay be er issible without rior noti ication to R  

 change o  use ay re uire contact with R  i  it a ects the  
tax ayable or use o  ublicly owned buildings  but this is not 
connected with their conser ation status

enetic collections The laboratories are not currently ins ected
reser ed collections eneral cleaning o  the Herbariu  is carried out by the Cleansing Contractor 

e loyed by Singa ore Botanic ardens  loors are swe t on a weekly basis 
and the to  o  the co actors on an annual basis    est contractor isits on 
a onthly basis

hen s eci ens undergo basic curation they are checked or insect da age 
and any other re airs necessitated  ll collections are currently being checked 
and gi en an archi al co er to re lace worn olders  as art o  a three year 

ro ect   Outside o  this ro ect re air works ha e been identi ied on occasion 
when isiting researchers ha e looked through s eci ens or arden sta  
ha e rocessed s eci ens or re iling databasing  syste s u dates   

On going checking by Herbariu  curatorial sta  will take lace 
ollowing the co letion o  the three year ro ect  
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Ele ent Current onitoring ins ection and aintenance Regi e 

ocu entary and isual re erence 
collections

eneral cleaning o  the ibrary rchi e is carried out by the 
Cleansing Contractor e loyed by Singa ore Botanic ardens   

loors are swe t on a weekly basis and the bookshel es e ery  
onths    est contractor isits on a onthly basis  

n on going Book and rtwork Conser ation ro ect with the 
National rchi es o  Singa ore is in lace   rtworks and old rare 
books are sent to the National rchi es where conser ation works  
digitisation and binding is carried out on a regular basis  

Biodi ersity Sur eys carried out on an ad hoc basis  The Botanic ardens  sta  
recei es su ort ro  the National Biodi ersity Centre set u  by 
N arks

n light o  the dyna ic nature o  lants and ossible 
threats to the li ing collections e g  losing lants 
due to their age  ests and diseases or the weather  
the Singa ore Botanic ardens includes tea s and 
acilities dedicated to the ro agation and growing 

o  lants or successi e lanting   The existing 
strategy or the ro agation o  the Botanic ardens  
li ing collections is currently being ine tuned   Rare  
ende ic  endangered and nationally extinct lants 
are the ain ro agation targets   5  lants 
are raised e ery year so e lanted in the Botanic 

ardens and the rest ke t as insurance against 
unex ected loss   The orchid conser ation and 
breeding rogra e roduces on a erage 2  

lants lantlets on an annual basis  ro  the 
icro ro agation aboratory and  ro  the 

con entional nurseries  

aintaining good docu entation records o  li ing 
collections is essential at any botanic garden  it 
adds alue to the collections and is an i ortant 

art o  onitoring their conser ation status   n 
light o  this  the Singa ore Botanic ardens 
or ed a lant Records nit which alls under the 

Horticulture  Exhibitions and E ents Branch  in 
  ts key roles are to: 

 ct as a central re ository o  all botanical 
in or ation about the li ing collections in the 
Botanic ardens

 ocu ent  u date and anage the records o  
the li ing collections to aintain accurate and 
u dated in entory data and conser ation status 
o  collections

 iaise with Herbaria and isiting taxono ists to 
eri y lant identi cations and ensure u dated 

botanical na es are correctly a lied to the 
collections

 Carry out regular in entory or stock take once 
e ery 2  years  o  the collections

 anage the abrication o  lant labels and 
inter retati e aterials

 O ersee the lant exchange rogra e with 
international botanical institutions ndex 
Se inu

 O ersee and ensure the usage o  lant aterials 
is in line with re ailing international regulations  
such as the Con ention in Trade o  Endangered 
S ecies o  auna  ora C TES  and the N 
Con ention on Biological i ersity CB

b  actors ecting the ro erty

This section ro ides in or ation on all the 
actors which are likely to a ect or threaten the 

Outstanding ni ersal alues o  the No inated 
ro erty   ny di iculties that ay be encountered 

in addressing such roble s are also described   

Development Pressures

The Botanic ardens and its setting are sub ect to 
the ollowing otential ressures ro  de elo ent 
or changes in land use: 
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 na ro riate changes  which could a ect the  
abric resentation o  the No inated ro erty   

The ressure or these changes can co e ro  
a nu ber o  sources  including or exa le 

isitor needs or lack o  integrated anage ent   
ost o  these changes are controlled within 

Singa ore s lanning syste  and de elo ent 
control easures   s discussed in Section 5  

er ission to carry out certain works within the 
No inated ro erty ust be sought ro  the 
Co etent uthority    anage ent lan has 
been de elo ed as art o  the de elo ent o  the 
No ination ossier which sets out clear olicies 
or the uture anage ent o  the site

 na ro riate changes  which could a ect 
the Botanic ardens  setting  artly linked to 
de elo ent ressure in Singa ore which 
contains one o  the ost densely o ulated 
cities in the world   ost o  these changes 
are controlled within the lanning syste    

ro osed Bu er one see Figure 1  has also 
been established   

Environmental Pressures

Both the hu id tro ical cli ate o  Singa ore and the 
resence o  ter ites ha e an i act on the condition 

o  a range o  buildings located within the No inated 
ro erty  contributing to aster deterioration o  their 

abric    range o  ests including ter ites  also 
cause da age to the li ing collections   Strategies to 
counteract these issues are howe er in lace   uch 
work has been done recently to identi y a ro riate 
biological control easures   The re uency and 
se erity o  stor s in Singa ore is also an issue   

ightning conductors ha e been laced on all 
heritage and tall trees and historic buildings   

 Cli ate Change Study has been co issioned by 
the Singa ore National Cli ate Change Secretariat 
to exa ine Singa ore s ulnerabilities to cli ate 
change   hase  o  the Study was co leted in 
2  and looked at the hysical e ects o  cli ate 
change such as changes in sea le el and te erature 
rise   The indings o  the Study are ‘that by 2100, 
average temperatures could increase by 2.7 to 4.2 
degrees Celsius; while sea levels could increase by 
0.24 to 0.65m.’  No discernible trend was identi ied 
in relation to change in rain all  necessitating urther 

studies  hase 2 o  the Study has been co issioned 
and will look at other ro ected e ects o  cli ate 
change  such as ublic health  biodi ersity and 
energy consu tion   Considerable droughts were 
ex erienced in 2 2  which resulted in the Botanic 

ardens al ost running out o  water  sta  at the 
Botanic ardens are thus considering o tions or 
i ro ed water storage   The ossible i acts o  
cli ate change on the No inated ro erty will be 
urther analysed and onitored   The ost likely risks 

at resent are increased incidence o  se ere weather 
events leading to storm damage or prolonged 
droughts i acting on water resources  and changes 
to existing growing conditions which ay alter what 
can be grown in the Botanic ardens and could lead 
to loss o  biodi ersity a ect the range o  lora and 
auna ound in the Botanic ardens   hilst the 

likelihood o  a icro burst stor  a ecting Singa ore 
is s all  it cannot be ruled out or re ented  such a 
stor  would ha e the otential to cause signi icant 
da age to both li ing collections and buildings as 
recently ha ened in enang

Close onitoring o  wild boar s otted nearby the 
Botanic ardens  is re uired as these ha e the 

otential to cause great da age to the Botanic 
ardens  li ing collections i  they were to get in

Natural Disasters and Risk Preparedness

ew disasters resent a oreseeable threat to the 
No inated ro erty   Those which do are listed 
below  alongside an ex lanation o  the ste s
contingency lans in lace or dealing with the :

 Fires: not antici ated to be a a or threat in the 
landsca e in light o  the cli ate  ro ision o  
irrigation during ti es o  drought and no res
s oking olicy   ire re ention easures are 
established  the Site s buildings are ins ected by 
the re brigade s ecialist contractors and sta  
recei e re sa ety training   s rinkler syste  
is in lace in the herbariu  and the Ty es 
Collection is located in a se arate roo  which 
can be lled with inert gas in the ad ent o  re  

 Severe storms in ol ing high winds icro
bursts   Historic buildings structures and 
heritage trees ha e been tted with lightning 
conductors
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N arks has de elo ed a Crisis anage ent lan 
which enco asses the Botanic ardens   lso  in 
order to counteract otential issues e g  ower outage  
ailure o  cooling and entilation echanis s  which 

would a ect li ing collections located in rotected 
en iron ents such as cool houses  the Botanic 

ardens aintains a chiller and generators on standby

Management and Maintenance

hilst the Singa ore Botanic ardens is aintained 
to an exce tionally high standard  there has been no 

anage ent lan in lace to guide short  ediu  
and long ter  decision aking   The co lex 
nature o  anaging dyna ic historic landsca es 
re uires that a considered sustainable a roach to 
the anage ent o  the whole landsca e be in lace  
based on the best in or ation ossible and in ol ing 
those who use  own or are otherwise concerned with 
the site in aking decisions on its uture   There is 
a need or the ull s ectru  o  interests associated 
with the site to be reconciled within a long ter  
integrated anage ent and aintenance lan    

anage ent lan has been re ared as art o  the 
No ination ossier or the site and is ro ided in 
Appendix  B   

The lack o  an integrated anage ent and 
aintenance lan has led to so e historic eatures 

being re o ed and not recorded in detail e g  the 
ssistant irector s House by Burkill Hall  so e 

original eatures within a nu ber o  the buildings  the 
original colour sche e o  so e o  the buildings  a 
lack o  consideration being gi en to the setting o  key 
heritage eatures  li ited onitoring o  isitor ro iles 
and satis action  and a lack o  inter retation about 
the site s heritage alues  

anage ent rescri tions or each o  the Botanic 
ardens  awns  started to be de elo ed ery 

recently and ha e hel ed in or  the de elo ent 
o  the site s anage ent lan

nother issue is the lack o  lant knowledge 
a ong so e o  the Botanic ardens  sta  lant 
identi ication origin culti ation re uire ents etc   
This is being addressed through training and olicies 
outlined in the anage ent lan

Responsible Visitation at World Heritage Sites

Status of Visitation

The Singa ore Botanic ardens is the ost isited 
botanic garden in the world   t is o ened between 
5a  and idnight and recei ed a roxi ately 

 illion isitors between ril 2 2 and arch 
2   o  which isited the National Orchid 

arden either exclusi ely or as art o  a wider isit 
to the Botanic ardens   isitation in 2 2 2 
totalled c  illion and  illion in the eriod 
2 2   n ra red counters were installed at 
key entrances in 2  ro iding in or ation on the 
level of use of individual gates as well as overall total 

isitation   s shown in Table 5 below  the isitor 
Centre entrance is the ost used   The Botanic 

ardens is ainly used during daylight hours   

Table 5 Visitors numbers by 
Individual Gates

Gate r 2 2 arch 2
Visitor Centre 809,215
National Orchid arden 588,488
Bukit Ti ah 5
Tanglin
Jacob Ballas Children 
Garden 

2

Others
Total

isitors are currently airly well dis ersed across 
the Botanic ardens  with so e concentrations 
noticeable in and around the isitor Centre  iewing 
Terrace and Orchid la a   The National Orchid 
Garden and Ginger Garden also tend to get more 
crowded than so e o  the other dis lay gardens     
The Botanic ardens o ers any o ortunities 
or assi e and acti e recreation as well as or al 

and in or al learning acti ities   s described in 
Section 2.a  isitors co e to the Botanic ardens 
or any di erent reasons including  or exa le  

to exercise  ha e a stroll  learn about the lant 
world  see s eci ic horticultural attractions dis lays  
obser e nature  eet riends a ily and celebrate 
a o entous occasion    grou s use the site 
or exercise  the iewing Terrace being articularly 
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o ular with grou s ractising s orts such as yoga 
and tai chi    great nu ber o  newlyweds ha e their 
wedding hotogra hs taken at the Botanic ardens   

 school children isited the Botanic ardens 
in the eriod 2 2   2  o  which recei ed 

rogra ed educational acti ities   urther 
 adults bene ited ro  such rogra es  

The Botanic ardens is on track to recei e  
school children in the eriod 2 2

Planned Developments

 nu ber o  ro ects works are lanned at the 
Singa ore Botanic ardens see Figure 17   these 
are likely to result in an increase in isitor nu bers   
So e o  these ro ects are located within arts o  
the Botanic ardens which lie outside the boundary 
o  the No inated ro erty  but are nonetheless 
likely to lead to increased isitor nu bers across 
the Botanic ardens as a whole   lanned ro ects
works include:

ithin the No inated ro erty:

 Enhancements to the National Orchid Garden 
and nursery.  t is antici ated that this ro ect 
will be co leted by the end o  2  and will 
include an enhanced isitor entrance  di erse 
inter retation aterial and new dis lays

 Enhance ents to the Potting Yard.

 Reno ation to the Guest Room in Ridley Hall.

 The ro ision o  new ood and be erage outlets 
in The arage ending a structural assess ent 
o  the building

artly within the No inated ro erty:

 n extension to the Jacob Ballas Children’s 
Garden.  t is antici ated that this ro ect will be 
co leted by the end o  2 5 and will include 
attractions directed at  year olds

 n Ethnobotany Garden ad acent to the 
oliage arden to the east   This will include 

ka ong style lantings with inter retation o  
local lant uses   t is antici ated that this ro ect 
will be co leted in 2

ithin the Singa ore Botanic ardens but outside 
the No inated ro erty s Boundary:

 e yer a  earning ore t  in 2  
a roxi ately  hectares o  land to the south
west o  the Botanic ardens across Tyersall 

enue  was added to the ardens   This land  
which consists o  a century old secondary orest 
it includes a nu ber o  rare s ecies  restores 

the Botanic ardens back to its  extent   
This ro ect ai s to de elo  the land into a 
learning orest  and will in ol e the conser ation 
o  existing biodi ersity  curation o  botanical 
collections  establish ent o  better connecti ity 
with the Rain orest  re ositioning o  the 
existing Tyersall enue  restructuring o  isitor 
access to the National Orchid arden inger 

arden  creation o  resh water swa  orest 
and extension o  the National Orchid arden 
nursery   t is antici ated that this ro ect will be 
co leted by the end o  2

 Enhancements to the Plant Resource Centre

 e econ   tation at the Bukit Ti ah 
Gate and a third, ro ected or 2 2  near 
the Tanglin ate i ediately outside the 
No inated ro erty

The o ening o  two new RT stations both 
outside the boundary o  the No inated ro erty  
one along the owntown ine station due to be 
o ened in 2 5  by the existing RT station in the 
north west corner o  the Botanic ardens  and 
one along the Tho son ine Na ier station due 
to be o ened in 2 2  o osite the Tanglin ate  
are also antici ated to ha e a knock on e ect on 
the Botanic ardens  isitor nu bers  allowing 
a greater nu ber o  eo le wishing to tra el by 

ublic trans ort to gain easy access ro  three 
se arate RT lines  into the Botanic ardens ro  
its southern and northern extre ities    

 nu ber o  ro ects works were co leted shortly 
be ore the sub ission o  the No ination ossier  
which are also likely to result in an o erall increase in 
isitor nu bers at the Botanic ardens   These include:

 The establish ent o  the ragrant arden 
within the boundary o  the No inated 
ro erty  co leted in ebruary 2
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 The establish ent o  the oliage arden within 
the boundary o  the No inated ro erty   
co leted in Se te ber 2  

 The rede elo ent o  Holttu  Hall as a Heritage 
useu  within the boundary o  the No inated 

ro erty  co leted in No e ber 2

 The establish ent o  the te orary C  reen 
allery  i ediately south o  Holttu  Hall  

which houses a rolling rogra e o  exhibitions 
within the boundary o  the No inated 
ro erty  co leted in No e ber 2

 The relocation enhance ent works to the isitor 
in or ation counters at the Tanglin and Nassi  

ates including new sho s  co leted in 2

 Enhanced lighting to encourage ore night ti e 
isitation  ongoing

Projected Levels of Visitation 

The ro ected sustained le el o  isitation due to 
i ro ed access ia new RT stations lines and 
enhance ents to  dis lay gardens  is six illion by 
2 2   

Carrying Capacity of the Property

The Singa ore Botanic ardens is likely to re ain 
one o  the key isitor attractions in Singa ore  with 
added attention ollowing its inscri tion on the 

orld Heritage Site list   This has the otential to 
bring additional ressures to the Botanic ardens 
alongside its existing on going use and o ularity 
as a local a enity and key isitor attraction in 
Singa ore   Shortly a ter being inscribed on the 

orld Heritage Site ist  sites tend to ex erience 
an i ediate surge o  isitors  be ore nu bers 
le el o   The ardens will be care ully onitored 
during this eriod   E en though isitor nu bers 
are ex ected to increase in the short and ediu  
ter  the ardens is well e ui ed to kee  any 

otential associated risks under control    isitor 
anage ent Strategy will be de elo ed or the site          

Possible Forms of Deterioration of the Property 
due to Visitor Pressure and Behaviour 

 ear and tear e g  soil co action  tra ling  
da age to abric o  buildings  

 isuse o  eatures icnicking and exercise in 
wooden shelters

 isitor ex ectations in relation to the site s o er 
otential desire or articular re resh ent 

acilities  dis lay gardens changing dis lays  
ore e ents acti ities

 Need or sufficient acilities to cater or isitor 
nu bers toilets  shelters etc

 act on tran uillity at os here through 
o ercrowding

Number of Inhabitants within the Property and 
the Proposed Buffer Zone

There are currently no inhabitants within the 
ro erty and a roxi ately  in the Bu er 
one  



PROTECTION & 
MANAGEMENT OF 

THE PROPERTY

5
©

Si
ng

ap
or

e 
Bo

ta
ni

c 
G

ar
de

ns

115 Ginger Garden



124 NOMINATION
DOCUMENT116 Ginger Garden

©
Ch

ris
 B

la
nd

fo
rd

 A
ss

oc
ia

te
s



125Singapore 
Botanic 

Gardens

5.0 PROTECTION AND 
MANAGEMENT OF THE 
PROPERTY 

This section o  the no ination ro ides an outline 
o  the legislati e  regulatory  contractual  lanning  
institutional and or traditional easures and 

anage ent syste s that are in lace to rotect 
and anage the No inated ro erty     

ll land within the No inated ro erty is within the 
ownershi  o  the State and under the anage ent 
o  the National arks Board N arks    range 
o  statutory conser ation designations and 
de elo ent control lanning easures are in lace 
to rotect the No inated ro erty and its ro osed 
Bu er one   The anage ent lan sub itted with 
the no ination ro ides an o erarching ra ework 
or the long ter  sustainable anage ent o  

the No inated ro erty in the context o  wider 
regeneration goals or Singa ore

5 a  Ownershi

ll land within the No inated ro erty is within 
the ownershi  o  the Singa ore o ern ent   s 
illustrated on Figure 18 the a ority o  the State 
land within the ro erty is leased to N arks under 
a  year lease  in orce between  and 2  
a statutory board o  the inistry o  National 

e elo ent   The re ainder o  the ro erty is 
allocated to the inistry o  National e elo ent 
and anaged by N arks   

ithin the ro osed Bu er one  the State 
land i ediately to the north and south west 
o  the No inated ro erty is under the direct 

anage ent o  N arks as art o  the Singa ore 
Botanic ardens   Beyond the Singa ore Botanic 

ardens  boundary  the re ainder o  land within the 
ro osed Bu er one is under a ix o  ri ate and 

State ownershi  

5 b  rotecti e esignation

Protective Designations within the Nominated 
Property

reas  buildings and eatures o  conser ation alue 
within the No inated ro erty are rotected by a 
range o  statutory and non statutory designations 
see Figure 19   The rotecti e designations that 

a ly to the No inated ro erty are listed in the 
Table 6   Co ies o  rele ant legislati e acts are 
provided in Appendix F  
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23

24

2  The boundary o  the Singa ore Botanic ardens Conser ation rea is due to be ad usted in 2  so as to include the Bukit Ti ah 
Campus

24 nitially designated as art o  another conser ation area which was absorbed into the Singa ore Botanic ardens Conser ation rea 
on the 2 rd ay 2

Table 6 Protective Designations

Designation Extent ate o  esignation egislation under which status is ro ided
National Park a ority o  the No inated ro erty 

is within a National Park designated 
 

The arks and Trees ct Ca  2  akes 
ro ision or National arks to be ‘…set aside for 

all or any of the following purposes:

(a) the propagation, protection and 
conservation of the trees, plants, animals 
and other organisms of Singapore, whether 
indigenous or otherwise;

(b) the study, research and preservation of objects 
and places of aesthetic, historical or scientific interest;

(c) the study, research and dissemination 
of knowledge in botany, horticulture, 
biotechnology, or natural and local history; and

(d) recreational and educational use by the public’.
Conservation 
Area

Entire No inated ro erty is within the 
Singa ore Botanic ardens  which  was  
designated a Conservation Area in 200823

Conserved Buildings within 
the Singa ore Botanic ardens 
Conser ation rea:

 Houses 5 o  the or er Ra es 
College designated 2

 Ra es Hall designated 2 24

 E J H  Corner House designated 
2

 Burkill Hall designated 2
 Holttu  Hall designated 2
 Ridley Hall designated 2
 House  designated 2
 The arage designated 2  

Conserved Structures within 
the Singa ore Botanic ardens 
Conser ation rea:

 Bandstand designated 2

 Swan ake a ebo designated 2

The lanning ct Ca  2 2  ro ides or ‘where 
in the opinion of the Minister any area is of 
special architectural, historic, traditional or 
aesthetic interest, the Minister may approve 
under Section 8 a proposal to amend the Master 
Plan to designate the area as a conservation 
area.  A conservation area may comprise an 
area, a single building or a group of buildings’.  

Tree 
Conservation 
Area

Entire No inated ro erty is 
within a Tree Conservation Area 
designated 

The arks and Trees reser ation o  Trees  
Order Ca  2  
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Designation Extent ate o  esignation egislation under which status is ro ided

Nature Area The Rain orest area is a Nature rea 
designated 2  

 Nature rea is a non statutory designation  
de arcated on the arks and aterbodies 

lan  a s ecial and detailed controls lan which 
is a de elo ent control lan issued by the 
Co etent uthority under aragra h 2 5 o  the 
Singa ore R  aster lan ritten State ent 
2  to elaborate on the lanning intention 
or the area    Nature reas are areas o  high 

biodi ersity  
Heritage Trees  Heritage Trees within the 

No inated ro erty
Heritage Trees are included on a non statutory 
register by the N arks Heritage Tree anel under 
the 2  Heritage Trees Sche e   Heritage Trees 

ust eet certain criteria in res ect o  their si e  
age and uality   Heritage Trees within national 

arks  nature reser es  tree conser ation areas  
heritage road green bu ers and other s eci ied 
areas as de ined by the arks and Trees ct  are 

rotected under the arks and Trees ct Ca  
2  

Protective Designations within the Proposed 
Buffer Zone

s shown on Figure 20  uch o  the land within 
the ro osed Bu er one is designated as anded 
Housing reas  including ood Class Bungalow 

reas   with guidelines on the height and building 
or  o  residential de elo ents within such 

areas  nder these guidelines  the intention is that 
de elo ents within the ro osed Bu er one should 
generally aintain a low rise low density character  

e elo ents in close roxi ity to the Botanic 
ardens are also sub ect to ore stringent height 

controls under the Building Height lan such that the 
isual a enity o  the Botanic ardens is rotected

5 c  eans o  le enting rotecti e 
easures

The Land Use Planning System in Singapore

and use lanning in Singa ore is carried out 
by R  the national land use lanning and 
conser ation authority  in con unction with other 
go ern ent agencies    long ter  a roach to 
land use lanning has enabled Singa ore to achie e 
a balance between de elo ent and conser ation 

o  natural and cultural heritage assets   The 
Singa ore Conce t lan is the strategic land use 

lan that guides Singa ore s de elo ent o er a  
to 5  year eriod   This is su orted by the aster 

lan which is the statutory land use lan re ared 
under the lanning ct or guiding Singa ore s 
de elo ent in the ediu  ter  o er a  to 5 
year eriod   The aster lan translates the broad 
long ter  strategies o  the Conce t lan into 
detailed plans to guide development, and sets out 
land use oning and lot ratio intensity olicies or 
land in Singa ore   e elo ent control lans such 
as anded Housing rea lans and Building Height 

lans re erred to abo e are ublished to ro ide 
urther elaboration and guidance o  the lanning 

intention o  the aster lan  

Singapore Master Plan

The Singa ore aster lan ay be a ended as 
and when necessary to acilitate de elo ent   
The a end ents include re oning o  land use  
ad ust ent in the lot ratio and designation o  
conser ation areas   The a end ents could be 
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 Storey ixed and

Good Class 
Bungalow rea

2 Storey ixed anded  
2 Storey Bungalows and 
2 Storey Se i detached

rea within the icinity o  the ardens 
where ore stringent height controls are 
in lace to rotect the isual a enity o  
the ardens Building Height lan

ro osed orld Heritage 
Site Boundary

Singa ore Botanic 
ardens Boundary

ro osed Bu er one Boundary

anded Housing rea
NB: This is a guide lan on landed housing or  and height  
t is not a detailed land use or oning lan  The areas shown 

ay include existing non residential uses or non landed 
ro erties  which will be sub ect to re ailing lanning controls 

a licable to such uses

0 100m 200m

Figure 20 building height control

N

Based u on the data a ailable at www ura go sg
ura a s   This in or ation is based on the aster 

lan 2  as a ro ed by the inister or 
National e elo ent on 2 th No e ber 2    
© Singapore Government
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art o  the regular aster lan re iew  which is 
carried out at least once e ery i e years  or on an 
ad hoc basis arising ro  a de elo ent a lication 

ro osal to de elo  the land   Being a collaborati e 
e ort between agencies to ensure that lans 

eet i ediate econo ic and social needs while 
aintaining a good uality li ing en iron ent  

in uts ro  technical agencies are ty ically sought 
be ore a end ents are ade to the aster lan

The statutory rocedure or sub ission and 
a ro al o  a end ents to the aster lan is 

ro ided in the lanning ct and its subsidiary 
legislation  nder the statutory rocedure  any 

ro osed a end ent to the aster lan is 
sub itted to the inister or a ro al   Be ore 
the inister akes his decision  the ro osed 
a end ent is exhibited or ublic eedback or 
at least 2 weeks   uring the exhibition eriod  
ob ections and re resentations on the ro osed 
a end ent ay be sub itted to the inister   

 the ro osed a end ent is a ro ed by the 
inister  the aster lan is a ended with e ect 

ro  the date o  the inister s a ro al

Development Control System in Singapore

The rinci le legislation that regulates de elo ent 
o  land and conser ation in Singa ore is the 

lanning ct  nder the lanning ct  any 
ro osal to de elo  land or to carry out works in a 

conser ation area e g  to erect a new building  to 
carry out additions or alteration to or change the 
use o  an existing building  is re uired to obtain 

lanning and or conser ation er ission under the 
ct be ore the de elo ent or works are carried 

out   n e ecti e regulatory syste  is thus in lace  
such that ro osals or new de elo ents  change 
o  use or alterations to existing buildings o  the 
No inated ro erty or land within the ro osed 
Bu er one are sub ect to lanning or conser ation  

er ission unless otherwise exe ted   This 
regulatory rocess allows R  to assess each 

ro osal and to consciously guide de elo ents in 
accordance with the intended outco es

Application of Land Use and Conservation 
Guidelines for the Nominated Property

The No inated ro erty is oned ark  in the aster 
lan 2  which re uires that the land be set aside 

or use as ark or garden  or the en oy ent o  the 
general ublic   The No inated ro erty also alls 
within a ga etted Conser ation rea  Hence  any 

ro osal to carry out works within the Singa ore 
Botanic ardens whether it s de elo ent  change 
o  use or conser ation restoration works  will be 
re uired to obtain a conser ation er ission under 
the lanning ct

The Conser ation uidelines R  2  ro ide 
the conser ation rinci les  lanning ara eters and 
restoration guidelines or conser ed sho  house and 
bungalow building ty ologies  as well as lanning 

ara eters and en elo e control guidelines or new 
buildings within Conser ation reas   t is an owner s 
res onsibility to u kee  a conser ed building or 
structure   Howe er  i  the building is not in a state o  
good and ser iceable re air or in a ro er and clean 
condition  the Co issioner o  Buildings ay  by 
written notice  re uire the owner to carry out re air 
and aintenance works  

Master Plan and Development Control 
Guidelines for Properties within the Proposed 
Buffer Zone

The land within the ro osed Bu er one is 
oned in the aster lan 2  or a ix o  uses 

such as Residential  Education and O en S ace  
e elo ent within the ro osed Bu er one is 

assessed based on the aster lan and also detailed 
de elo ent control lans and guidelines

n areas designated as anded Housing reas  
including ood Class Bungalow reas  landed 

housing de elo ents are sub ect to a lower 
er issible building height o  not ore than 2 

storeys tall  or ood Class Bungalow reas  there 
are also ore stringent controls on site co erage  
to reduce the extent o  built u  areas such that the 
en iron ent retains  as uch as ossible  an o en 
and wooded character
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s or other non landed residential and or non
residential de elo ents within the ro osed 
Bu er one  these are generally oned with a lower 

lot ratio o   the intention being to aintain 
a low rise low density character congruent to 
the No inated ro erty   To sa eguard the isual 
a enity o  the No inated ro erty  the Building 
Height lan also ro ides or ore stringent height 
controls on de elo ents in close icinity o  the 
Singa ore Botanic ardens

i en the rotecti e heritage designations and 
controls that a ly to the No inated ro erty  

ro osals or new de elo ent or change that 
would har  its Outstanding ni ersal alues are not 
likely to be er itted

Application of Other Protective Measures

Works within National Parks

The arks and Trees ct and its subsidiary legislation 
such as the arks and Trees Regulations  set out 

a nu ber o  restricted acti ities in National arks   
 nu ber o  s eci ic rules a ly to the Singa ore 

Botanic ardens which are dis layed on notices 
within the grounds o  the site   The ct states that no 
works can be carried out in a National ark exce t 
by authorised indi iduals   art  o  the ct sets out:

 Restricted acti ities in ter s o  trees and lants 
in National arks  including cutting and elling 
trees or digging or culti ating land within a 
National ark

 Restricted acti ities in res ect o  ani als in 
National arks  including ca turing  dis lacing or 
eeding any ani al

 Restricted acti ities in res ect o  boundary 
notices  including re o ing  da aging or 
re lacing said notices

The carrying out o  restricted acti ities in a National 
ark re uires a ro al ro  the Co issioner 

o  arks and Recreation currently the de uty 
CEO o  N arks   The Co issioner ay re uest 
urther in or ation in relation to the a lication 
or a ro al and ay grant or re use an a lication 

at his discretion   The a licant ust a ly or a 
co liance certi icate ro  the Co issioner on 
co letion o  the works   

lications or er ission to carry out works 
within a National ark ust also be ade to the 
Co etent uthority under the lanning ct Ca  
2 2   n deter ining an a lication  the Co etent 

uthority will take into account any rele ant 
guidelines relating to National arks which ay be 
issued by N arks as well as all a licable building 
guidelines  relating to building height and density  
building use and or  urban design  lot si e and 
any conser ation guidance where a licable

Works Affecting Tree Conservation Areas

Trees within a Tree Conser ation rea are rotected 
under the arks and Trees ct Order   t is a 
re uire ent o  the ct that written er ission or 

ro osals to ell any ature tree de ined as any tree 
with a girth easure ent greater than one eter  

easured hal  a etre ro  the ground  is obtained 
ro  the Co issioner o  arks and Recreation   

This a lies to de elo ers as well as owners o  
ri ate ro erties e en i  no de elo ent works 

are being undertaken   

Works Affecting Heritage Trees

Heritage Trees within the No inated ro erty are 
rotected under the arks and Trees ct Ca  2   

The health o  esignated Heritage Trees is assessed 
at least once a year and each Heritage Tree is itted 
with a lightning rotector   n educational sign is 
erected in the icinity o  each Heritage Tree or 
educational ur oses

Works Affecting Nature Areas

hile there are currently no statutory lanning 
guidelines ertaining to Nature reas  i  
de elo ent alls within or in the icinity o  a 
de arcated Nature rea  ecological studies ay be 
re uired as ad ised by the rele ant authority be ore 
any de elo ent roceeds
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5 d  Existing lans related to 
unici ality and Region in which 

the ro osed ro erty is ocated

Existing ado ted lans that relate directly or 
indirectly to the rotection  anage ent and or 

resentation o  the No inated ro erty are listed in 
Table 7  and provided in Appendix G

Table 7 Relevant Existing Adopted Plans

lan Su ary escri tion gency 
Res onsible

Date 
do ted

Singapore 
Conce t lan

The Conce t lan 2  is the long ter  ision or Singa ore s 
hysical de elo ent in the next  to 5  years   t is re iewed 

once e ery  years   The se en key thrusts o  the Conce t lan 
2  are: new ho es in a iliar laces  high rise city li ing  
choices or recreation  lexibility or businesses  de elo ing a 
global business centre  building u  an extensi e rail network  and 
ocusing on identity  

R 2001

Singapore 
aster lan 

The aster lan is the statutory land use lan which guides 
Singa ore s de elo ent in the ediu  ter  o er the next  to 

5 years   t is re iewed e ery i e years and translates the broad 
long ter  strategies o  the Conce t lan into detailed lans to 
guide de elo ent   The aster lan shows the er issible land 
use and density or e ery arcel o  land in Singa ore  

R 2008

Conservation 
Guidelines 

This docu ent ro ides the conser ation rinci les  lanning 
ara eters and restoration guidelines or conser ed sho  

house and bungalow building ty ologies  as well as lanning 
ara eters and en elo e control guidelines or new buildings 

within conser ation areas   Owners  architects and engineers 
intending to carry out restoration works or de elo ent within 
conser ation areas are re uired to co ly with the guidelines 
accordingly   Other building ty es  which do not con or  to the 
standard sho  house or bungalow ty ology are e aluated on a 
case by case basis in accordance with conser ation rinci les   

This docu ent is to be read in con unction with the S eci ic 
a ade Restoration uidelines or the sub ect building

R 2011

5 e  ro erty anage ent lan and 
Other anage ent Syste s

 ull anage ent lan has been re ared or 
the Singa ore Botanic ardens and is annexed 
to the no ination in Appendix B.  The ri ary 
ai  o  the anage ent lan is to ensure the 
e ecti e rotection  conser ation  resentation 
and trans ission o  the attributes o  the site s 
Outstanding ni ersal alue or uture generations   
The lan ro ides the o er arching ra ework 

or co ordinated anage ent o  the No inated 
ro erty   t ai s to:

 rotect Singa ore Botanic ardens ro  
ina ro riate changes that would har  the 
No inated ro erty s Outstanding ni ersal 

alues  integrity and authenticity
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 Encourage greater local and international 
awareness and a reciation o  the No inated 

ro erty s Outstanding ni ersal alues

 ro ote Singa ore Botanic ardens  
contribution to Singa ore s wider regeneration

n su ary  the anage ent lan includes:

  descri tion o  the No inated ro erty  its 
Outstanding ni ersal alues and current olicy 
and anage ent context  

 n e aluation o  the key anage ent issues 
acing the No inated ro erty

 n o erarching ision  ai s and olicies or 
guiding the rotection  conser ation and 
sustainable use o  the No inated ro erty  

 n action lan or i le enting the lan s 
ision  ai s and olicies o er the short  ediu  

and long ter  

 rocedures or onitoring and re iewing the 
lan

The anage ent o  the No inated ro erty lies 
with N arks  a statutory board o  the Singa ore 

o ern ent   le entation o  the anage ent 
lan will be o erseen by a anage ent Co ittee 

co rising re resentati es ro  the National 
Heritage Board reser ation o  Sites and 

onu ents  National arks Board Singa ore 
Botanic ardens  rban Rede elo ent uthority  
Singa ore Touris  Board  National ni ersity 
o  Singa ore and CO OS Singa ore which will 
constitute an ad isory grou  o  ex erts and 
user grou  re resentati es    The anage ent 
Co ittee is res onsible or co ordinating actions  
monitoring and reviewing progress and reporting 
results back to stakeholders to in or  on going 
e ecti e anage ent o  the No inated ro erty

The anage ent lan was re ared on behal  
o  the anage ent Co ittee by inde endent 
consultants Chris Bland ord ssociates  
who also assisted with the re aration o  this 

orld Heritage No ination   The lan and the 
no ination ha e been in or ed by ongoing 
consultations and dialogue with local stakeholders 
and the wider ublic    To su ort and de elo  

urther o ortunities or olunteering  the acti e 
in ol e ent o  local co unities in the long
ter  anage ent o  the No inated ro erty 
will be encouraged in line with the olicies o  the 

anage ent lan  

ssurance o  e ecti e i le entation o  the 
anage ent lan is de onstrated by the 

co it ent and engage ent o  the key artners 
in the no ination rocess and de elo ent o  the 

lan  and also through the Singa ore o ern ent s 
co it ent to ensuring that the Outstanding 

ni ersal alues o  the No inated ro erty are 
rotected through the land use lanning syste   

5   Sources and e els o  inance

The Botanic ardens  current annual o erating 
and sta  budget a ounts to S 5 illion   rior 
to setting budgets or its arious di isions each 
year  N arks asks i isional irectors to re are 
cases or any additional unding re uired  whether 
or aintenance or e ents    needs arise during 

the course o  the iscal year  the Botanic ardens 
can also re uest additional unds ro  N arks  
Central ool und   s regards to in rastructural 

aintenance  large ite s ro ects are handled and 
unded through N arks  acilities anage ent and 
arks e elo ent tea s  so do not igure in the 

Botanic ardens  annual budget    

N arks also recei es a dedicated budget ro  the 
Singa ore o ern ent or ca ital aintenance 
o  s eci ically the Singa ore Botanic ardens and 

ort Canning ark  in iew o  these being leased 
to N arks i e  under N arks  direct control   These 
unds are accu ulated in the Sinking und and 

can only be used or the Botanic ardens and ort 
Canning   

The Botanic ardens can also seek a ro al ro  
N arks  Board or unds to be released ro  N arks  
Reser es und  to su ort a ariety o  in rastructural 
de elo ents and aintenance works or both new 
and old structures as well as e ents
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5 g  Sources o  Ex ertise and Training 
in Conser ation and anage ent 
Techni ues

aried horticultural landsca e and ecological 
training is locally ro ided by C E  a di ision 
o  N arks   Other training is obtained by sending 
chosen candidates abroad on scholarshi s  whether 
to other botanic gardens or acade ic institutions 

ainly uni ersities   Sta  exchanges also take 
lace  or exa le with ongwood ardens    

botanic garden anage ent training course or 
the Southeast sian region  run by Botanic ardens 
Conser ation nternational B C  was deli ered 
at the Singa ore Botanic ardens in 2  and 
attended by so e o  the Botanic ardens  sta

ost skills and ex ertise needed in relation to 
the scienti ic research carried out at the Botanic 

ardens are brought in with the a ointed sta  
these o ten being oreign recruits  since little training 
in the rele ant areas o  lant science excluding 

olecular techni ues  is a ailable in Singa ore   

5 h  isitor acilities and n rastructure

This section ro ides an o er iew o  all isitor 
acilities in rastructure on o er at the Singa ore 

Botanic ardens  including those arts o  the 
Botanic ardens which all outside o  the boundary 
o  the No inated ro erty

The Botanic ardens is ree to access  with the 
exce tion o  the National Orchid arden  and are 
the only botanic gardens in the world that is o en 
between 5a  and idnight e ery day o  the year   
The Botanic ardens contains a range o  isitor 
acilities in rastructure including:

 is lay gardens and landsca ed areas such as 
the Sun arden  National Orchid ardens  al  

alley and the Saraca Strea

 n area o  ri ary rain orest

  network o  aths  ro iding access across the site

 isitor in or ation oints at the Nassi  ate  
reen a ilion and Jacob Ballas Children s 
arden oints o  entry 

  Heritage useu  housed in Holttu  Hall and 
exhibition centre in the C  reen allery

  horticultural library o en onday to riday

 isual access to so e o  the laboratories and 
work undertaken there

 ood and be erage outlets are located at the 
Botany Centre  isitor Centre  Jacob Ballas 
Children s arden  Ra es Building  inger arden 
and at E J H  Corner House

 Toilets  shelters  seating and bins e enly 
distributed across the sites

 irst aid oints at the Botany Centre  Nassi  ate 
isitor Centre and Jacob Ballas Children s arden

 So e inter retation

 Orientation anels and nger osts

The linear distance between the northern 
and southern end o  the Singa ore Botanic 

ardens including the northern Bu er one  is 
a roxi ately 2k   The Singa ore Botanic ardens 
as a whole including areas which all outside the 
boundary o  the No inated ro erty  can be 
accessed ia  ain entrances gates   our o  these 
entrances are edestrian and ehicular entrances 
used or deli eries and  isits only   ccess 

can also be gained into the Botanic ardens ro  
the National ni ersity o  Singa ore s aw aculty  
the Botanic ardens RT station and exits ro  
underground arking located below the Botany 
Centre   Cycling is rohibited in the Botanic ardens  
the exce tion being a tolerance or s all children s 
cycles   s shown in the Appendix H  there is a le 

ro ision o  car arking in di erent locations around 
the site and this will be urther increased when the 
Tyersall earning orest is o ened located within 
the ro osed Bu er one

Coach dro o  oints are located at the Nassi  
ate isitor Centre  inger arden and Jacob 

Ballas Children s arden and coach arking at the 
isitor centre  Tyersall enue and Jacob Ballas 

Children s arden   There are dedicated taxi stands 
at the Botany Centre Tanglin ate  and isitor 
Centre Nassi  ate  and bus sto s along Holland 
Road and Bukit Ti ah Road   ccess by RT is 
currently ia the Botanic ardens station in the 
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north western end o  the Botanic ardens  which 
or s art o  the Circle ine    second station  

ad acent to it  is under construction and will or  
art o  the owntown ine due to o en in 2 5   
n RT station along the Tho son ine  with an 

exit o osite the Tanglin ate is also due to be 
constructed and o ened in 2 2   arking lots close 
to the inger National Orchid ardens are due to 
be recon igured and ex anded as art o  the Tyersall 

earning orest de elo ents

5 i  olicies and rogra es Related 
to the resentation and ro otion 
o  the ro erty

The inscri tion o  the Singa ore Botanic ardens 
as a orld Heritage Site will heighten awareness 
and an u li t in touris  is redicted  adding to the 
local econo y  increasing educational otential 
and enriching co unity identity   s art o  the 
no ination  the Botanic ardens will be de elo ing 
a rogra e o  work related to the resentation 
and ro otion o  the No inated ro erty  to hel  
unlock the bene its o  orld Heritage Site status 
or isitors and local co unities   This includes 

de elo ent and i le entation o  the ollowing 
olicies and rogra es:

 udience e elo ent  to identi y 
o ortunities or increasing local co unity 
and isitor usage o  the no inated ro erty in 
relation to its Outstanding ni ersal alues

 isitor anage ent  to identi y any easures 
re uired to e ecti ely anage the i act o  
increased usage on the No inated ro erty s 
abric and Outstanding ni ersal alues

 arketing and Brand e elo ent  to identi y 
o ortunities or urther ro oting the 
No inated ro erty and to ex lore otential 
bene ts o  cross arketing and using the orld 
Heritage No ination status

 Orientation Signage  to i ro e edestrian signage 
ro  bus sto s and RT stations to encourage isitors 

to ex lore all arts o  the No inated ro erty

 ccess  to understand and address the needs o  
isitors with disabilities in relation to the di erent 

attractions within the No inated ro erty

 Interpretation - to address interpretation needs 
or the No inated ro erty in relation to 
ro oting understanding o  its Outstanding 
ni ersal alues

 Education  to urther identi y or al education 
and li e long learning o ortunities linked to the 
Outstanding ni ersal alues o  the no inated 

ro erty and de elo  rocesses o  e aluation 
and re iew

 ublic Real   to identi y o ortunities or 
enhancing the ublic real  within the No inated 

ro erty such as aths  seating and lighting

 user sur ey was recently co issioned  which 
will outline the site s isitor ro ile as well as isitor 
satis action  needs and as irations    useu  

ro iding inter retation on the ardens  heritage  
was o ened in Holttu  Hall in No e ber 2  
and inter retation anels showcasing the heritage 

alue o  key eatures across the site are gradually 
being installed   n a lication linked to the 

useu  as well as a range o  ublications ro ide 
su le entary in or ation about di erent as ects 
o  the site    sel guided heritage trail lea let is 
a ailable as well as regular the ed guided tours 
e g  Rain orest tour  heritage tour  herbariu

laboratories tour and National Orchid arden tour   
 range o  usical e ents take lace in the ardens 

throughout the year   The C  reen allery hosts 
a rolling rogra e o  exhibitions  the irst o  
which ocused on Singa ore s greening o e ent  
including the Botanic ardens  in ol e ent   

E ents linked to the no ination ha e included 
the re creation o  oon lit er or ances at the 
bandstand  heritage the ed education rogra es 
and an exhibition o  black and white hotogra hs o  
the ardens   n exhibition on the ardens  heritage 
will be held in the National useu  o  Singa ore 
in 2  which will later tour schools and sho ing 
centres   n or ation about the site and the HS 
no ination rocess was ublicised through the 

edia

The Botanic ardens o ers a roxi ately 5  
di erent educational rogra es or schools 
guided tours  talks and worksho s  o er 2  or 

adults and onthly talks by local and international 
s eakers ocused on botany  biodi ersity and 
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conser ation   t has and continues to run a range o  
acti ities training rogra es which contribute to 
ca acity building and technology trans er   Research 
and horticultural ers ecti es ro  the ardens is 
shared with s ecialist and non s ecialist audiences 
through the ardens  century old scienti ic ournal 
The arden s Bulletin Singa ore and ardenwise 

aga ine  both are a ailable online  

n integrated co unications lan is i le ented 
annually to ro ote the Singa ore Botanic ardens 
to the local and international edia   This includes 
organising o  edia brie ings and edia tours to 

ro ote the Botanic ardens  latest a enities  
rogra es or acti ities   This has resulted in 

extensi e edia co erage o  the Botanic ardens 
using a range o  arketing channels such as 
the leading online  rint and broadcast edia in 
Singa ore and o erseas e g  ustralia  China  rance  

er any  ndonesia  taly  Ja an  alaysia   and 
the S   The Botanic ardens  rogra es and 
acti ities are also ro oted on its website as well 
as in onthly electronic direct ail and uarterly 
newsletter articles that are sent out to o er  
subscribers o  N arks   nteresting acts about the 
Botanic ardens are also osted on o ular social 

edia lat or s such as the Singa ore Botanic 
ardens  acebook age and N arks  acebook age 

and Twitter account

5   Staffing e els and Ex ertise 
ro essional  technical  
aintenance

The Singa ore Botanic ardens currently e loys 
25 ull ti e e bers o  sta   The res onsibility 

or the Botanic ardens  o erall anage ent lies 
with its irector who is assisted by two Senior e uty 

irectors and our e uty irectors   arden sta  are 
e loyed in the ollowing i e de art ents: Research 
and Conser ation RC  Horticulture  Exhibitions 
and E ents HEE  Education  e elo ent and 

d inistration Su ort E  isitor anage ent  
Security and O erations SO  and Singa ore 

arden esti al S   uali ications held by sta  
can be su arised as ollows:

 RC de art ent: all e bers o  sta  other 
than assistants  ha e either rst degrees or ost 
graduate degrees in rele ant science disci lines

 HEE de art ent: sta  uali cations range ro  
ractical ex erience without acade ic certi cates 

older landsca e technicians  to horticultural 
di lo as unior anagers  rst degrees ore 
senior lawns anagers  and asters and h s 
assistant directors  senior de uty de uty directors

 E  de art ent: the de uty director  assistant 
director and anagers ha e a general degree 
either in arts or science  although so e ha e 

asters degrees  Executi es ha e di lo as and 
officers CE  e el certi cates

 SO de art ent: the de uty director assistant 
directors and anagers ha e a general degree 
either in arts or business ad inistration

arketing  or degree in a lied science   
Executi es ha e di lo as and assistants CE O  

e el certi cates

 S  de art ent: the de uty director and 
anagers ha e a general degree either in arts 

or science   Executi es ha e di lo as and 
assistants CE O  e el certi cates

This re resents a substantial body o  on site 
knowledge and ex ertise  which under ins the 
success ul de elo ent and anage ent o  the 
No inated ro erty and its associated unctions   
Sta  bene it ro  external s ecialist ex ertise 
and knowledge ro  a range o  organisations
indi iduals including the National rchi es  C E 
and the National Biodi ersity Centre the latter two 
are based at the Botanic ardens   o ern ent 
agencies  such as the rban Rede elo ent 

uthority s Conser ation de art ent  gi e their 
iews and ad ice on a lications or lanning 

consents in ol ing changes to or restorations o  
the historic landsca e and buildings   ro riately 

uali ied grounds and buildings aintenance 
contractors carry out aintenance tasks across the 
site and s ecialist restoration contractors are called 
u on as and when necessary    aluable olunteer 
base lead walks around the ardens  including a 
s ecialist heritage walk
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6.0 MONITORING

a  ey ndicators or easuring State 
of Conservation

eriodic onitoring o  the No inated ro erty is a 
re uire ent under rticle 2  o  the orld Heritage 
Con ention   The ob ecti es o  eriodic re orting 
are to assess the o erall a lication o  the orld 
Heritage Con ention by the Singa ore o ern ent 
and to assess whether the Outstanding ni ersal 

alues or which the site is inscribed are being 
aintained   

To assist in this rocess  key indicators or easuring 
uantitati ely and ualitati ely the state o  

conser ation are established in the anage ent 
lan   These are listed below:

ndicator eriodicity ocation o  records
ercentage o  buildings structures re uiring a or re air 

state o  conser ation re orts
uin uennial Singa ore Botanic 

Gardens

Obser ed change in the condition o  the li ing collections nnual Singa ore Botanic 
Gardens

Nu ber o  a or changes to the historic layout nnual Singa ore Botanic 
Gardens

o ulation si e o  keynotes s ecies in the Rain orest nnual Singa ore Botanic 
ardens National 

Biodi ersity Centre
Obser ed change in the condition o  the reser ed collections uin uennial Singa ore Botanic 

Gardens
Obser ed change in the condition o  the docu entary isual 
re erence collections

uin uennial Singa ore Botanic 
Gardens

Continuity o  the site s scienti ic and recreational unctions nnual Singa ore Botanic 
Gardens

ercentage o  isitors ex ressing satis action E ery three 
years

Singa ore Botanic 
Gardens

Nu ber o  artici ants in educational acti ities nnual Singa ore Botanic 
Gardens
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b  d inistrati e rrange ents or 
onitoring ro erty

Singapore Botanic ardens
 Cluny Road

Singa ore 25 5
Tel: 5  
htt : www sbg org sg

National Biodi ersity Centre
 Cluny Road

Singa ore 25 5
Tel: 5 5 

htt s: www n arks go sg c s index
h o tion co content iew article id 5 t

e id 5

c  Results o  re ious Re orting 
Exercises

Earlier re orts on the state o  conser ation o  the 
No inated ro erty include:

 uin uennial structural ins ections o  the 
buildings ost recent dated 2  

  ear i ing Collection anage ent lan 
2   see endix ii o  Appendix B for more 

details : ro ides in or ation relating to the 
landsca e content  heritage alue and condition 
o  the ardens  indi idual awns  anage ent 

ones   

O erall  the No inated ro erty is in good 
condition  being aintained according to high 
standards
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7.0 DOCUMENTATION

a  hotogra hs and udio isual 
age n entory and uthori ation 

Form 

Photographs

n ndex o  all hotogra hs contained in the 
Nomination Dossier is provided in Appendix I   
n or ation is ro ided in the or at re uested 

in nnex 5 o  the Operational Guidelines for the 
Implementation of the World Heritage Convention 

orld Heritage Centre  2

Those hotogra hs indicated in the colu n Non 
exclusi e cession o  rights  ay be used by NESCO 
in the way described in nnex 5 o  the Operational 
Guidelines   These are annexed to the No ination 
as electronic i ages in g or at at a ini u  o  

 d i resolution

Audio-visual presentation

n audio isual resentation describing the history 
o  the Singa ore Botanic ardens is annexed to the 
No ination

b  Texts Relating to rotecti e 
esignation  Co ies o  ro erty 
anage ent lans or ocu ented 
anage ent Syste s and Extracts o  

Other lans Rele ant to the ro erty

Co ies o  the ollowing docu ents will be ro ided 
in Appendices B, F and G

 anage ent lan endix B

 lanning ct Ca  2 2  endix 

 National arks Board ct Ca   endix 

 arks and Trees ct Ca  2  endix 

 arks and Trees reser ation o  Trees  Order  
Order  endix 

 The Conce t lan R  2  endix 

 The aster lan ritten State ent R  2   
endix 

 The Conser ation uidelines R  2  
endix 

c  or  and ate o  ost Recent 
Records or n entory o  ro erty

The or  and date o  the ost recent records o  the 
ro erty are:

 igital in entory o  the i ing Collections 2  
u dated on an ongoing basis

 igital in entory o  the ibrary Collection 
ublished and archi al aterial  2  u dated 

on an ongoing basis

 igital in entory o  the Herbariu s Ty e 
S eci ens 2  u dated on an ongoing basis

 igital in entory o  Conser ed Buildings and 
Structures  held by the rban Rede elo ent 

uthority 2  u dated as and when 
necessary

 igital in entory o  Heritage Trees held by the National 
arks Board 2  u dated on ongoing basis  

 igital in entory o  all buildings within the 
Singa ore Botanic ardens  held by the National 

arks Board s Resource anage ent i ision 
2  u dated on ongoing basis

 Biodi ersity sur ey o  the Rain orest 2
2 2

d  ddress where n entory  Records 
and rchi es are Held

Singa ore Botanic ardens   Cluny Road  Singa ore 
25 5

e  Bibliogra hy

bdul ari  N  2  Being Neighbourly  SB  
ssists in Ca acity Building  Gardenwise, 42  2

gri Horticultural Society   Annual Report.

nuar  S  2  rotecting the i ing onu ents 
o  the ardens  Gardenwise, 22  

Brockway H   The Role o  the British Royal 
Botanic ardens  American Ethnologist, 6  5  
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Burkill   H   The second hase in the history 
o  the Botanic ardens  Singa ore  Gardens’ 
Bulletin (Straits Settlement, Singapore  2  

Burkill  H  2  The Oil al  in the East  Gardens’ 
Bulletin (Straits Settlements. Singapore  2  2

Burkill  H  2   note relating to the history o  
The ell in the gardens  Gardens Bulletin (Straits 
Settlements, Singapore), 4 2  

Burkill  H  2  The Botanic Gardens, Singapore 
Illustrated Guide.  ondon: aterlow  Sons td

Crane   2  Botanic gardens or the 2 st 
century  Gardenwise, 16: 

a ison  J  2  Black and White, The Singapore 
House 1898-1941. Singa ore: Talis an ublishing

es ond  R  2  The History of the Royal Botanic 
Gardens Kew, 2nd ed  ew: Royal Botanic ardens  ew

es ond  R  and He er N   A Century of Kew 
Plantsmen, A celebration of the Kew Guild, Rich ond  

: The ew uild  Royal Botanic ardens  ew

horaisinga   and Sa uel  S  2  Tan 
Tock Seng. Pioneer: his life, times, contributions 
and legacy. ota inabalu Borneo : Natural History 

ublications

oong Thai u  Tan Choon Hooi  Nashita usta a 
and Janice au   Road a  o  the School o  
Horticulture 2   Gardenwise 13  2  

oong Thai u  2  Highlights ro  the School 
o  Horticulture  Gardenwise, 14: 

rost    Balasinga chow   2  Singapore: 
A Biography. Singa ore: Edition idier illet

Gardens’ Bulletin (Straits Settlements, Singapore). 

Gardenwise  2  onu ental Trees in Singa ore 
Botanic ardens  4 2  5  

Gardenwise  2 5  essage ro  the irector  24  2

He er N  Plant Hunting for Kew  ondon: H SO

brahi   and Tha  S  2  Notes ro  the 
Econo ic arden  The rand Old Rubber Tree 
and  Sketch to Stretch Ridley s agination  
Gardenwise, 30  2 2

brahi  H  2  ictures o  a Thousand ords  
Gardenwise 28

CO OS Singa ore td  2  Research Report; 
Singapore Botanic Gardens: UNESCO World 
Heritage Site Nomination.  Singapore, CO OS 
Singa ore td 

nternational Rubber Study rou  2 2  The 
Rubber Statistical Bulletin

Jackson   2  Buildings o  E ire  Oxford 
University Press

ee    nusual lants at the Sun Rockery  
Gardenwise, 11  2

iew  R  2  The Herbariu  o es  gain , 
Gardenwise, 20  5  

iew  R  2   Burkill Hall  Gardenwise, 23  

ing    The Bungalow: The production of 
global culture  ondon: Routledge and egan aul

ong   2  Conserving the Past, Creating the 
Future: Urban Heritage in Singa ore  Singa ore: 

rban Rede elo ent uthority

ai i  2  Singa ore s Ex erience in 
Conser ation  a er deli ered to nternational 
Housing Con erence o  Hong ong Housing Society  

a b  C  2  This Infant Adventure: Offspring of 
the Royal Gardens at Kew  ondon  Bene actu  

ublishing td

ee  R  2  Two ore Reasons to isit Singa ore 
Botanic ardens  Gardenwise, 42  2 2

ee  S  wee  T  and eong   2 5  ortant 
lant reas  Site: Singa ore Botanic ardens Rain 
orest  Gardenwise, 24  

arican  C  and Har    The ardens  
Bougain illeas  Gardenwise, 12    

cCracken    Gardens of Empire: 
Botanical Institutions of the Victorian British Empire  

ondon: eicester ni ersity ress

Mid-Day Herald  2  ay  etter co laining 
about the cruel eeding o  a li e dog to a tiger 
donated to SB  in 5
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ohl an   2  Casting light on the History o  
the Sundial arden  Gardenwise, 21  5

National arks Board  2  The Singapore Botanic 
Gardens Pictorial Pocket Guide 1: The Gardens at a 
Glance. Singa ore: National arks Board

North    A Vision of Eden  ondon: Royal 
Botanical arden  ew

Ohn  S  2 5  Cory ha u braculi era  Gardenwise, 
24  22 2

owell  Robert   No e ber  Burkill Hall: n 
en iron ent riendly building that is 2  years old  
Sunday Times.

urseglo e  J  5  History and unctions o  
botanic gardens with s ecial re erence to Singa ore  
Gardens’ Bulletin(Straits Settlements. Singapore), 
17 2  25 5

Ridley  H N   New and noteworthy lants: 
anda iss Joa ui  Gardener’s Chronicle

Ridley  H N   Birds in the Botanic ardens 
Singa ore  Journal of the Straits Branch of the 
Royal Asiatic Society, 31  

Ridley  H N   lora o  Singa ore  Journal of 
the Strait’s Branch Royal Asiatic Society, 33  2

Ridley  H N   The oil al  Agricultural 
Bulletin, 6 2  

Singa ore Botanic ardens 5 endix to 
nnual Re ort listing the lants in culti ation in 

SB  5 Catalogue o  collections su le entary 
to endix   inal catalogue o  the ardens  
collections   and  Su le entary lists  
Singa ore: o ern ent rinting O ice  

Singa ore Botanic ardens 5  2  2   
 5  5  and  Annual Reports  

Soh  C  2   oo in the arden Gardenwise, 42, 
2

Straits Ti es  2   5    
2  2

Strange   2  Birds o  the Singa ore Botanic 
ardens  Gardenwise, 30  

Tan   2  Cool House in the Tro ics  
Gardenwise, 22   5

Tan   2  ilot reen Roo  ro ect in 
Singa ore  Gardenwise, 23   

Taylor  N   i edasa    2  rrows o  
de iance  Gardenwise, 41  2 25

Taylor  N  2  hat do we know about 
awrence Ni en  the an who irst de elo ed SB   

Gardenwise, 41  2

Taylor  N  2  How Old are the Singa ore Botanic 
ardens  reat Te busus Gardenwise, 42  

Taylor  N  2  SB  uring the irst orld 
ar Gardenwise, 42  2

Tha   2   Royal isit to the arden in 
Gardenwise, 42  5

Tho son    Singapore Rubber 
Centenary, 1877-1977. Singa ore Rubber Centenary 
Co ittee

Tinsley  B  2  Gardens of Perpetual Summer: 
The Singapore Botanic Gardens  Singa ore: National 

arks Board

rban Rede elo ent uthority  2  
Conservation Guidelines   

arious authors and articles Gardenwise 2 5

arren   2  Singapore: City of Gardens  
Singa ore: eri lus Editions H  td

i edasa  S  2  The 5 ollar Te busu Tree  
inally we now How Old you are Gardenwise, 42  2

ing r  T   Orchids of the Singapore 
Botanic Gardens  Singa ore: National arks Board  

ong   2 2   hundred years o  the ardens  
Bulletin  Singa ore  Gardens Bulletin (Straits 
Settlements, Singapore)  64 

ong   2 2  Ha i Sidek Bin iah  Gardenwise, 39  

a  T  2  Re introduction o  Nati e Orchids  
Gardenwise, 23   

ee     esert lants Soak  the Sun at 
SB  Gardenwise, 11  2

ee     Gardenwise, 6 

ew   2  From Third World to First  New ork: 
Har er Collins ublishers
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orke  T 2  The Edwardian House Explained. 
Newbury: Countryside Books

Unpublished

E ail recei ed by N  Taylor  October 2  ro  
Hui ew oong relating to re ort on SB s Chinese 
gra es

E ail recei ed by N  Taylor  January 2 2  ro  
Tan Beng Chiak

rchi e hotogra hs and notes ro  the SB  library
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8.0 CONTACT INFORMATION OF 
RESPONSIBLE AUTHORITIES

a  re arer

Preservation of Sites and Monuments      
National Heritage Board  inistry or Culture  

Co unity and outh

reser ation o  Sites and onu ents
 Sta ord Road 

Stamford Court 
Singa ore 2

b  Official ocal nstitution gency

Preservation of Sites and Monuments      
National Heritage Board  inistry or Culture  

Co unity and outh

reser ation o  Sites and onu ents
 Sta ord Road 

Stamford Court 
Singa ore 2

c  Other ocal nstitutions

Singapore Botanic Gardens
 Cluny Road

Singa ore 25 5

National Parks Board 
 Cluny Road

Singa ore 25 5

d  Official eb ddress

http://www.nhb.gov.sg/psm

Contact name: Jean ee
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Mr Lawrence Wong
cting inister or Culture  Co unity and outh

Chair an o  the Singa ore National Co ission
or NESCO
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AAPPENDIX A

OVERVIEW OF CONSULTATION/
AWARENESS BUILDING



Singa ore Botanic ardens ebsite No ination ocu ent and anage ent lan Consultation age



APPENDIX A

OVERVIEW OF CONSULTATION/
AWARENESS BUILDING

PUBLIC CONSULTATION

Draft Nomination Document
Se te ber 2 January 2

Hard co ies o  the ra t No ination ocu ent 
were ade a ailable or re iew and co ent at 
three isitor counters within the Botanic ardens   

igital co ies were also ade a ailable on the 
Singa ore Botanic ardens and the National 
Heritage Board s websites   eedback was ro ided 
either ia the websites or by illing out a or  onsite  

Draft Management Plan
No e ber 2 January 2

Hard co ies o  the ra t anage ent lan were 
ade a ailable or re iew and co ent at three 

isitor counters within the Botanic ardens   igital 
co ies were also ade a ailable on the Singa ore 
Botanic ardens and the National Heritage Board s 
websites   eedback was ro ided either ia the 
websites or by illing out a or  on site   

Exhibition anels detailing the nscri tion rocess 
as well as the anage ent lan were set u  outside 
the new C  reen allery

Singa ore Botanic ardens ha e recei ed o er  
eedback sub issions ro  both consultations  

ost o  the artici ants ha e either contributed 
e ories or ledged their su ort  

STakeholder CONSULTATION

 wide range o  stakeholders were consulted and 
contributed to the de elo ent o  the No ination 

ossier including the anage ent lan  These 
include:

 CO OS Singa ore td

 Singa ore Botanic ardens olunteers 

 The inistry o  Culture  Co unity and outh

 The inistry o  Education

 The inistry o  oreign airs

 The National Heritage Board

 The National arks Board including 
re resentati es o  the National Biodi ersity 
Centre  Centre or rban reenery  and Ecology 
and Resource anage ent

 The National ni ersity o  Singa ore

 The Nature Society Singa ore

 The reser ation o  Sites and onu ents

 The Singa ore Botanic ardens re resentati es 
o  all tea s  National arks Board

 The Singa ore ardening Society 

 The Singa ore Heritage Society

 The Singa ore nstitute o  rchitects

 The Singa ore and uthority

 The Singa ore Touris  Board 

 The Tanglin Neighbourhood Co ittee 

 The rban Rede elo ent uthority 

 National ni ersity o  Singa ore

Awareness building 

Concerted e orts were ade to build as broad an 
awareness as ossible o  the bid to inscribe the 
Singa ore Botanic ardens on the NESCO orld 
Heritage ist   wareness building ocused on the 

HS inscri tion rocess  the No ination ossier  
the No inated ro erty s Outstanding ni ersal 

alues and history as well as the ublic consultation 

Sharing Sessions
 nu ber o  sharing sessions  were deli ered 

as a way o  introducing indi iduals stakeholders 
to the HS inscri tion rocess  the No ination 

ossier  the No inated ro erty s Outstanding 
ni ersal alues and history as well as the ublic 



consultation rocess   The sessions were conducted 
rior to the launch o  the ublic consultation    
ttendees were subse uently sent  links co ies o  

the ra t No ination ocu ent or their re iew 
and co ent   The sa e exercise was conducted 
in relation to the ra t anage ent lan   The 
ollowing sharing sessions  took lace:

Green & Gardening Groups
 Orchid Society o  Southeast sia 

 Nature Society Singa ore 

 Ra es useu  o  Biodi ersity Research 

 Singa ore Botanic ardens olunteers

 Singa ore ardening Society 

Industry Groups
 andsca e ndustry ssociation Singa ore 

 Singa ore nstitute o  andsca e rchitects 

Others
 Heritage Stakeholders  including the Singa ore 

Heritage Society

  or Tan ong agar RC Tanglin Cairnhill

 National ni ersity o  Singa ore

 Tanglin Neighbourhood Co ittee  Residents

Talks/Heritage Tours
Talks and heritage tours were deli ered to the 
ollowing stakeholders grou s:

 SE N outh Ca

 Bogor Botanic ardens

 NS R T outh eaders

 inistry O  Education Officers ro  Science  
Character and Citi enshi  Education  Hu anities

 National useu

 National ni ersity o  Singa ore eogra hy 
students

 National ni ersity o  Singa ore History students

 National ni ersity o  Singa ore nternational 
students

 National ni ersity o  Singa ore useu  Baba 
House

 eo le s ssociation rassroots eaders

 Royal Botanic ardens eradeniya

 Singa ore isco ery Centre

 South China Botanical nstitution

 est ro e ri ary School teachers

 orld ibrary Congress



S N Co unity Centres Neighbourhood Co ittee
Schools oluntary el are Organisation rou s

ate o  isit Ti e ax

1 Toa ayoh Central cti e geing Co ittee Saturday   No  2  at  a   

2 Eunos one 5RC Saturday   No  2  at a 42

Tai eng ardens NC Saturday   No  2  at    45

4 Bukit Ti ah cti e geing Sunday   ec 2  at  a 40

5 eylang Serai CC EC Sunday   ec 2  or at    45

Geylang Serai Community Sunday   ec 2  or at    45

yer Ra ah C riday   ec 2  at   42

8 Jalan ayu CC riday   ec 2  at   50

9 Toa ayoh East Co unity Club riday   ec 2  at   45

10 Harbour iew Towers NC Saturday   ec 2  at 14

11 arden Club O era Estate   Sigla  South Co unity Centre Saturday   ec 2  at 

12 Cashew one 2 RC Sunday   ec 2  at  a 5

Eunos C Sunday   ec 2  at  a 42

14 The Serangoon cti e geing Co ittee C Sunday  5 ec 2  at a 40

15 Bukit Ti ah cti e geing riday   ec 2  at  a 40

Bukit erah Co unity Centre Saturday   ec 2  at 

Eunos one RC Sunday  5 ec 2  at  a 42

18 National Heritage Board ndian Heritage riday   ec 2  at 2 

19 Society o  Tourist uides Singa ore onday  2 ec 2  at 40

20 Te asek olytechnic Tuesday   ec 2  at 41

21 Singa ore olytechnic riday   ec 2  at a 40

22 Society o  Tourist uides Singa ore riday   ec 2  at 40

2 Bukit o bak Co unity Centre Saturday   ec 2  at a 50

24 HNC  Bedok Constituency Saturday   ec 2  at 40

25 nstitute o  Technical Education Thursday  2 ec 2  at a               15

2 uha adiyah el are Ho e H  Tuesday   ec 2  at a

2 a ung Senang Charity  Education oundation  Tuesday   ec 2  at 2 50

28 S SCO CE Thursday  5 ec 2  at a

29 Singa ore ssociation or ental Health S H nsight 
Centre

riday   ec 2  at 2 15

NT C o en e elo ent Secretariat  E o en s 
Co ittee

Saturday   ec 2  at 2

ac herson Sheng Hong Childcare Centre Tuesday   ec 2  at a

2 Hong ah North ay Care Centre or the Elderly ednesday   ec 2  at 2

ueenstown ulti Ser ice Centre C Thursday  2 ec 2  at a               

etro olitan C  Singa ore   orld  Bishan riday   ec 2  at  a 140

5 S H Bukit o bak rou  Ho es riday   ec 2  at 2 20

Shan ou Counselling Centre riday   ec 2  at 2 40

O Joy Care Ser ices Saturday   ec 2  at a               80

The aha ra na Buddhist Society Sunday  5 ec 2  at  a 18

Total Pax 1764

50 Years of Greening Singapore | SBG Heritage Tour Groups



Source: y a er rint

Source: The Straits Ti es 
News a er rint

Media/Press
There has been extensi e edia ress co erage o  
Singa ore s bid to inscribe the Singa ore Botanic 

ardens on NESCO s orld Heritage ist and the 
no ination rocess   Nu erous articles ha e been 

ublished in the local ress websites   Re orting 
extended to so e tele ised channels   Exa les o   
the edia ress co erage is ro ided below



Source: The Straits Ti es 
News a er rint



Source: The Straits Ti es News a er rint  ril 2

Source: The Straits Ti es News a er rint  ay 2



Source: The Straits Ti es website 
www straitsti es co



Source: Channel News sia ebsite 
www channelnewsasia co singa ore



Source: Channel News sia ebsite 
www channelnewsasia co singa ore



ublic Consultation Begins on Singa ore Botanic ardens 
orld Heritage Site Bid

Source: Channel News sia  Se te ber 2

Botanic gardens to ha e Heritage useu  and reen  allery
Source: Channel News sia  ay 2

Source: Channel 5 News  No e ber 2



Source: The Straits Ti es News a er rint  ec 2

ENDORSEMENT OF THE SINGAPORE BOTANIC GARDENS CANDIDATE WORLD HERITAGE SITE 
MANAGEMENT PLAN



Date edia Title Section 
age

 r 2 Straits Times 
nteracti e Online

This could be Singa ore s irst orld Heritage Site Online

 r 2 The Straits Ti es This could be Singa ore s irst orld Heritage Site
 r 2 Eco business co This could be Singa ore s irst orld Heritage Site Online

2 r 2 The Star Online Bidding or orld Heritage status Online
2 r 2 acebook Singa ore Heritage Society ress Release on Singa ore 

Botanic ardens as NESCO orld Heritage Site
Online

 r 2 ahoo Online Singa ore gardens ai  or NESCO heritage status Online
 r 2 Swissinfo Singa ore gardens ai  or NESCO heritage status Online
 r 2 y Sin Chew 

Online
Singa ore gardens ai  or NESCO heritage status Online

 r 2 Xinmsn Singa ore gardens ai  or NESCO heritage status Online
 r 2 Tengrinews Singa ore gardens ai  or NESCO heritage status Online
 r 2 hysOrg Singa ore gardens ai  or NESCO heritage status Online
 r 2 rance2 Singa ore gardens ai  or NESCO heritage status Online
 r 2 Channel News sia 

Online
Singa ore gardens ai  or NESCO heritage status Online

 r 2 Business Ti es 
alaysia

S ore Botanic ardens ai  or nesco heritage status Online

 r 2 Bangkok ost 
Online

Singa ore gardens ai  or NESCO heritage status Online

 r 2 Relax Singa ore gardens ai  or NESCO heritage status Online
 r 2 New Straits Times 

Online
Singa ore gardens ai  or NESCO heritage status Online

 r 2 The huket news Singa ore gardens ai  or NESCO heritage status Online
 r 2 Ta il urasu Botanic ardens targets accreditation or nesco orld 

Heritage Site 
 r 2 The Borneo ost Singa ore gardens ai  or NESCO heritage status Online
 r 2 inhua Net China Singa ore gardens ai  or NESCO heritage status Online

5 r 2 The Straits Ti es Botanic ardens gears u  or orld Heritage Site listings
5 r 2 Cbgol Singa ore gardens ai  or NESCO heritage status Online
5 r 2 ing City ewel: Singa ore Botanic ardens Online

 r 2 Today Online Bukit Ti ah orests  S T lats worthy o  orld Heritage 
status too

Online

 r 2 The Straits Ti es hat orld Heritage status would ean or the Botanic 
Gardens

B  B

 r 2 ianhe aoBao O er iew o  arious issues to be debated in arlia ent 12
 r 2 Ra or T Singa oreans su ort NESCO bid Online
 r 2 Today Online Botanic ardens could be orld Heritage Site by 2 5: 

N arks
Online

 r 2 Hindustanti es Singa ore gardens ai  or NESCO heritage status Online
 r 2 arna 2 Botanic ardens could be orld Heritage Site by 2 5: 

N arks

THE SINGAPORE BOTANIC GARDENS WORLD HERITAGE SITE BID IN THE PRESS



Date edia Title Section 
age

 r 2 Xinmsn S ore Botanic ardens has outstanding uni ersal alue  
says awrence ong

Online

 r 2 insing S ore Botanical ardens has outstanding uni ersal alue  
says awrence ong

Online

 r 2 Today Online S ore Botanic ardens has outstanding uni ersal alue  
says awrence ong

Online

 r 2 Channel News sia 
Online

S ore Botanic ardens has outstanding uni ersal alue  
says awrence ong

Online

 r 2 Channel News sia S ore Botanical ardens has outstanding uni ersal alue  
says awrence ong

 r 2 Channel 5 S ore Botanical ardens has outstanding uni ersal alue  
says awrence ong

 r 2 Central S ore Botanical ardens has outstanding uni ersal alue  
says awrence ong

 r 2 Channel News sia S ore Botanical ardens has outstanding uni ersal alue  
says awrence ong

 r 2  E Botanic ardens could be orld Heritage Site in two years 
N arks

 r 2 The Straits Ti es arden city s bid or heritage listing 2
 r 2 Today Beyond the Botanic ardens 9
 r 2 The Straits Ti es ardens City s bid or Heritage listing
 r 2 inhua Net China Singa ore Botanic ardens eyes NESCO heritage status Online
 r 2 Ca ital 5 S ore Botanic ardens has outstanding uni ersal alue  

says awrence ong
 r 2 Channel S ore Botanical ardens has outstanding uni ersal alue  

says awrence ong
 r 2 Channel S ore Botanical ardens has outstanding uni ersal alue  

says awrence ong
 r 2 Straits Times 

nteracti e Online
 useu  to tell story o  Botanic ardens Online

 r 2 Oli S ore Botanic ardens could be irst tro ical garden in 
sia to be NESCO orld Heritage Site

 r 2 siaOne hat orld Heritage status would ean or the Botanic 
Gardens

Online

 r 2  E Singa ore Botanic arden s bid or NESCO orld Heritage 
Site: Callers  iews on whether SB  is re resentati e o  
Singa ore s culture and heritage

 r 2 Ta il urasu S ore Botanic ardens has outstanding uni ersal alue  
awrence ong

2

 r 2 The Straits Ti es  useu  to tell story o  Botanic ardens
 r 2 The Straits Ti es New useu  at Botanic ardens B 2
 r 2 Berita Harian Singa ore Botanic ardens eets criteria to be a orld 

Heritage Site
2

 r 2 ianhe aoBao Singa ore Botanic ardens to be no inated as NESCO 
orld Heritage Site next year



Date edia Title Section 
age

 r 2 siaOne  useu  to tell story o  Botanic ardens Online
 r 2 The Sunday Ti es nesco bid: How about Tiong Bahru  Bukit Brown 08, 09
 r 2 Shin in aily s ndranee ho es or Tiong Bahru to be listed as NESCO 

orld Heritage Site
2

5 r 2 Sanluisobis o lanting roots in Singa ore Online
5 r 2 The Straits Ti es reen honcho C01, C02
5 r 2 The Straits Ti es n estate stee ed in history B 2
5 r 2 2 bearbear Singa ore Botanic ardens : Relax idst Nature Online

 r 2 siaOne nesco bid: How about Tiong Bahru  Bukit Brown Online
 r 2 Straits Times 

nteracti e Online
Botanic ardens  ty e s eci ens take root in cybers ace Online

 r 2 The Straits Ti es Botanic ardens  ty e s eci ens take root in cybers ace Online
 r 2 ianhe aoBao Singa ore Botanic ardens digitises lant ty e s eci ens 

to allow international scientists access or research
2  r 2 d entureso aranga Singa ore Botanic ardens Online
25 r 2 Channel News sia eature on Singa ore Botanic ardens Heritage

 ay 2 ianhe aoBao 
NO  

Cultural heritage hidden within Singa ore Botanic ardens 1

 ay 2 ianhe aoBao 
NO  

ree guided tour at Singa ore Botanic ardens this 
Saturday

5

 ay 2 siaOne Botanic ardens to ha e heritage useu  and green 
exhibit gallery

 ay 2 Channel News sia 
Online

Botanic ardens to ha e heritage useu  green  gallery Online

 ay 2 Straits Times 
nteracti e Online

Botanic ardens to ha e heritage useu  and green 
exhibit gallery

Online

 ay 2 Xinmsn Singa ore Botanic ardens to ha e two new attractions 
ro  end No e ber

Online

 ay 2 siaOne Botanic ardens to ha e heritage useu  and green 
exhibit gallery

Online

 ay 2 Channel News sia 
Online

Botanic ardens to ha e heritage useu  green  gallery Online

 ay 2 Straits Times 
nteracti e Online

Botanic ardens to ha e heritage useu  and green 
exhibit gallery

Online

 ay 2 Xinmsn Singa ore Botanic ardens to ha e two new attractions 
ro  end No e ber

Online

 ay 2 Xinmsn Botanic ardens to ha e heritage useu  green  gallery Online
 ay 2 Xinmsn Botanic ardens to ha e heritage useu  green  gallery Online
 ay 2  E Botanic ardens to ha e heritage useu  green gallery
 ay 2  E Botanic ardens to ha e heritage useu  green gallery
 ay 2 Central Botanic ardens to ha e heritage useu  green  gallery
 ay 2 Channel 5 Botanic ardens to ha e heritage useu  green  gallery
 ay 2 Channel News sia Botanic ardens to ha e heritage useu  green  gallery
 ay 2 Channel 5 Botanic ardens to ha e heritage useu  green  gallery
 ay 2 Channel News sia Botanic ardens to ha e heritage useu  green  gallery



Date edia Title Section 
age

 ay 2 arna 2 Botanic ardens to ha e heritage useu  green  gallery
 ay 2 arna 2 Botanic ardens to ha e heritage useu  green  gallery
 ay 2 Suria Botanic ardens to ha e heritage useu  green  gallery
 ay 2 Suria Botanic ardens to ha e heritage useu  green  gallery
 ay 2 Oli Botanic ardens to ha e heritage useu  green gallery
 ay 2 Oli Botanic ardens to ha e heritage useu  green gallery
 ay 2 Central Botanic ardens to ha e heritage useu  green  gallery
 ay 2 Channel Botanic ardens to ha e heritage useu  green  gallery
 ay 2 Ca ital 5 Botanic ardens to ha e heritage useu  green  gallery
 ay 2 Channel Botanic ardens to ha e heritage useu  green  gallery
 ay 2 Ca ital 5 Botanic ardens to ha e heritage useu  green  gallery
 ay 2 The Straits Ti es Botanic ardens lans gallery and useu B
 ay 2 Berita Harian Botanic ardens to ha e two new attractions
 ay 2 Ta il urasu reen gallery or Botanic ardens
 ay 2 The New a er New heritage useu  green gallery or Botanic ardens 8
 ay 2 Ca ital 5 Botanic ardens to ha e heritage useu  green  gallery
 ay 2 ianhe aoBao Botanic ardens to ha e heritage useu

2 ay 2 ianhe anBao Botanic ardens to build heritage useu
 ay 2 ro ertyguru Singa ore Botanic ardens to get two new attractions Online
 ay 2 ahoo Online Singa ore Botanic ardens to get two new attractions Online
 Jun 2 The Straits Ti es 

ri e  Thu Sat
Trees worth kee ing

2 Jun 2 The Sunday Ti es 
i e

ets learn about dragon lies 10

2  Jun 2  E Singa ore Botanic ardens heritage Online
2  Jun 2 Others isit the children s garden in Singa ore Online
2  Jun 2 The Straits Ti es Botanic ardens to s list o  sia s arks B
2  Jun 2 The Business 

Times
Botanic ardens na ed to  sian ark 9

2  Jun 2 The Star  garden or young uns
2  Jun 2 Travel Daily Tri d isor resents Tra ellers  Choice ttractions Online
2  Jun 2 y a er Eng ry weather causes lake to shrink
2  Jun 2 siaOne ry weather causes lake to shrink Online
2  Jun 2 Straits Times 

nteracti e Online
Botanic ardens  heritage tree alls Online

2  Jun 2 ianhe anBao Singa ore Botanic ardens  heritage tree alls
 Jun 2 Shin in aily Singa ore Botanic ardens one o  the to  ten arks in the 

world
2

 Jul 2 anneything et in Touch with Nature at Singa ore Botanic ardens Online
 Jul 2 Exa iner Singa ore: here the lowers bloo  hotos Online
 Jul 2 siaOne No lans to no inate Bukit Brown or orld Heritage site Online
 Jul 2 The Straits Ti es Bukit Brown site not nesco contender B 5

2 Jul 2 The Straits Ti es eek behind the scenes C01, 
C C



Date edia Title Section 
age

2 Jul 2 The Straits Ti es riter in the ardens Residency rogra e C11
 Jul 2 The Horticulturist 

rticle
Tro ics East 4 to 08

 Jul 2 Ex at i ing To  ten green s aces  to 
191

2  Jul 2 Channel News sia 
Online

Orchid hybrid na ed in honour o  S ice resident Biden 
 wi e

Online

2  Jul 2 Straits Times 
nteracti e Online

eet the Bidens  the orchid hybrid na ed a ter S  and 
wife

Online

2  Jul 2 Today Online Biden to isit Singa ore Online
2  Jul 2 Xinmsn S ice resident Biden arri es in Singa ore Online
2  Jul 2 Xinmsn Bidens ha e orchid na ed a ter the  in Singa ore Online
2  Jul 2 Xinmsn Singa ore orchids na ed a ter s Online
2  Jul 2 Xinmsn Orchid hybrid na ed in honour o  S ice resident Biden 

 wi e
Online

2  Jul 2 Ta il urasu  new orchid hybrid lant na ed Joe and Jill Biden
2  Jul 2 Xinmsn Singa ore orchids na ed a ter s

ug Channel News sia nter iew with r  Nigel Taylor  SB   i e 
a

ug Channel Heritage Hunters  eature on JBC
Se Channel Shoot t eature on SB   inter iew with r ilson ong Shoot t

8pm
Se The Straits Ti es Hel  in Botanic ardens  nesco site bid Ho e

B  
Se The Straits Ti es 

Online 
Hel  in Botanic ardens  nesco site bid Online

2 Se Today Botanic ardens a orld Heritage site  Singapore 
2  

2 Se y a er English  Hel  Botanic ardens attain nesco status News
 

Se The Straits Ti es 
Online 

ublic eedback wanted on no ination o  Botanic ardens 
or orld Heritage Site 
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FOREWORD

I am pleased to present the Site Management Plan 
for the Singapore Botanic Gardens candidate World 
Heritage Site. 

The Site Management Plan sets out effective 
mechanisms to ensure the authenticity and integrity 
of the Singapore Botanic Gardens.  The Management 
Plan identifies ways in which the Gardens’ 
Outstanding Universal Values may be vulnerable 
to change and also opportunities for how they can 
be enhanced and used sustainably.  This includes 
guidelines on the long-term use and conservation 
of the Gardens, as well as an overarching framework 
for coordinated management of the Gardens across 
all the agencies and stakeholders involved in the 
protection of the site. 

The Singapore Government is committed to 
managing the Singapore Botanic Gardens for its 
historical and heritage values, and will ensure that 
the policies outlined within the Management Plan 
are material considerations in future developmental 
decisions for the Gardens.  This Management Plan is 
an important framework for ensuring that the rich 
history of the Gardens remains well preserved for 
the enjoyment of future generations.

As the government’s statutory boards leading 
Singapore’s efforts to inscribe the Singapore 
Botanic Gardens on the World Heritage List, we, 
the National Heritage Board and the National Parks 
Board, wish to express our deep appreciation to the 
following people and agencies who have worked 
hard to consult on and develop the Management 
Plan: Urban Redevelopment Authority; Ministry 
of Culture, Community and Youth; Ministry of 
Education; Ministry of Foreign Affairs; local members 
of ICOMOS (International Council on Monuments 
and Sites); Singapore Gardening Society; Singapore 
Heritage Society and the Nature Society of 
Singapore.  We will continue to work closely together 
on the implementation of the Site Management 
Plan to protect this much-loved site. 

ROSA DANIEL
Chief Executive Officer, National Heritage Board

POON HONG YUEN
Chief Executive Officer, National Parks Board
POON HONG YUEN
Chief Executive Officer, National Parks Board

ROSA DANIEL
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EXECUTIVE SUMMARY

A nomination for inscription of the Singapore 
Botanic Gardens on the UNESCO World Heritage 
List was submitted by the Singapore Government 
in 2014 for consideration by UNESCO in 2015.  
This document is the Management Plan for the 
Singapore Botanic Gardens Candidate World 
Heritage Site (WHS).  It fulfils UNESCO’s requirement 
(as set out in paragraph 108 of the Operational 
Guidelines for the Implementation of the World 
Heritage Convention, July 2013) that ‘each 
nominated property should have an appropriate 
management plan or other documented 
management system which must specify how the 
Outstanding Universal Value of a property should 
be preserved, preferably through participatory 
means.’  

The Nominated Property, first established in 1859, is 
located in the south-central part of Singapore, in the 
densely populated western edge of the city centre.  
It comprises 49ha of the overall 74ha which make 
up the Singapore Botanic Gardens.  All land within 
the Nominated Property is within the ownership of 
the Singapore Government.  The management of 
the property lies with the National Parks Board, a 
statutory board of the Singapore Government.  It 
contains a range of landscape and built features 
and living and preserved collections, which, taken 
as a whole, provides a world-class visitor attraction 
and important environment for recreation as well 
as a vital resource to support the Botanic Gardens’ 
scientific and conservation work.

The main purpose of the Management Plan is to 
maintain the Outstanding Universal Value (OUV) of 
the proposed WHS, to ensure the effective protection, 
conservation, presentation and transmission of the 
WHS to existing and future generations.  The Plan sets 
out an overarching framework for the co-ordinated 
management and sustainable use of the site over the 
long-term, which takes account of all the attributes 
of OUV and the need to conserve and enhance these 
to sustain the site’s OUV.  Other values, needs and 
interest of the WHS are also identified and taken into 
consideration in setting out the approach to the site’s 
future management.  

The Singapore Botanic Gardens is a multi-layered, 
multi-use and dynamic cultural landscape and has a 

range of stakeholders with an interest in its long-
term use and management.  In accordance with best 
practice, the Management Plan seeks to recognise 
and, as far as possible, reconcile the different 
needs of stakeholders and values associated 
with the conservation and sustainable use of the 
property.  It also seeks to encourage greater local 
and international awareness and appreciation of the 
Nominated Property’s OUV.  

The Management Plan includes an overall vision for 
the site, long-term aims looking forward 30 years 
and policies for around five years.  It also includes an 
action plan setting out priorities and responsibilities 
for implementation of the Plan’s policies.  

Structure of the Plan 

Part One – Background & Significance of the 
Singapore Botanic Gardens World Heritage Site

 _ Introduction (Chapter 1.0) – sets out the 
need, status, purpose and structure of the 
Management Plan. 

 _ Description of the Property (Chapter 2.0) – 
identi es the location  boundary and uses o  the 
property, describes the historical development of 
the Singapore Botanic Gardens and sets out the 
current management and policy context.

 _ Significance of the Property (Chapter 3.0) 
 describes the signi cance o  the Singa ore 

Botanic ardens through the identi cation o  its 
alues   This includes the Outstanding ni ersal 

Value of the property as a World Heritage Site, as 
well as other national, regional and local values.  

Part Two – Management Guidance for the 
Singapore Botanic Gardens World Heritage Site

 _ Key Management Issues (Chapter 4.0) – 
identi es ways in which the Outstanding 
Universal Values, authenticity and integrity of the 
Singapore Botanic Gardens, and its other values, 
are vulnerable to change, and also opportunities 
for how they can be enhanced and used 
sustainably.

 _ Aims and Policies (Chapter 5.0) – sets out an 
overall vision, long-term aims and policies for 
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protecting and enhancing the Outstanding 
Universal Values, authenticity and integrity of the 
Singapore Botanic Gardens, and its other values, 
and encouraging sustainable uses -  including 
education, promotion and access.

 _ Implementation (Chapter 6.0) – presents 
an action plan setting out priorities and 
responsibilities for implementation of the 
policies, and sets out arrangements for 

onitoring and re iewing the e ecti eness o  
the Management Plan.

Justification for Inscription

Brief Synthesis

The Singapore Botanic Gardens, originally laid out 
in the 1860s, is a green lung in the midst of rapid 
and extensive urban development.  In addition to its 
botanic excellence today, the continued presence 
of the Botanic Gardens has provided generations 
of Singaporeans and visitors alike with a sustained 
sense of place and anchor to the island’s local 
cultural history.

The Singapore Botanic Gardens is an exceptional 
example of a ‘British tropical colonial botanic garden’ 
which emerged during the 19th century period of 
global expansion, exploration and colonisation in 

Southeast Asia.  The Botanic Gardens assumed a 
pre–eminent role in the promotion of economic 
botany in the Malay Peninsula and Straits Settlements 
administration during the late 19th century and early 
20th century.  Today the landscape of the Botanic 
Gardens bears testimony to the history of British 
colonial botanic gardens, the 19th century colonial 
legacy of economic botany and the long lasting 
history of and unique contribution to the economic, 
social and scientific developments of the region.  In 
particular, the pioneering work on rubber cultivation 
and techniques for tapping carried out in the 1880s 
and 1890s set in place the foundation of the early 
20th century rubber boom in Southeast Asia. 

The Botanic Gardens has a well–defined cultural 
landscape which includes a rich variety of historic 
landscape features that demonstrate clearly 
its initial establishment as a pleasure garden 
in the 1860s and its subsequent evolution and 
continued role as a botanic garden.  The extensive 
living collections include many veteran trees and 
unusually the site includes a six hectare tract of 
primary, lowland, equatorial rainforest within its 
boundaries.  An ensemble of historic buildings 
including colonial style bungalows, built between 
the 1860s and 1920s for staff residences and 
administration, contributes to the cultural landscape 
of the Botanic Gardens.

Since its beginning, the Singapore Botanic Gardens 
has been a leading centre in plant science, research 
and conservation in Southeast Asia.  Today it is 
internationally recognised as a leading institution of 
tropical botany and horticulture and its library and 
herbarium collections serve as an important reference 
centre for botanists all over the world.  The site 
represents the cradle of breeding science for orchids in 
Asia, a hybrid programme having first been initiated in 
the Botanic Gardens in the 1920s, with formal orchid 
breeding programmes continuing to the present.  

The Botanic Gardens has played an integral role in 
the social history of Singapore, providing a backdrop 
for the lives of residents, both past and present 
and a continual sense of place and identity in an 
otherwise changing city.  It was and continues to be 
instrumental in the ‘greening’ and transformation 
of Singapore into a ‘City in a Garden’, successfully 
implementing the former Prime Minister Lee Kuan 
Yew’s vision for this in the 1960s.

Vision for the Singapore Botanic Gardens 
Candidate World Heritage Site

The Singapore Botanic Gardens will 
continue to be recognised as a tropical 
botanic garden of international renown.  
We will care for and safeguard this special 
place as an iconic world-class garden 
and flagship park for Singapore, and 
enhance it as a centre for heritage and 
botanical excellence.  We will also ensure 
that its special qualities are presented, 
interpreted and enhanced where 
necessary so that visitors can better 
understand and appreciate the site’s 
Outstanding Universal Value and other 
values.
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The British South and Southeast Asian colonial 
botanic gardens were preeminent in terms of other 
colonial botanic gardens, as a direct consequence 
of their mutually advantageous role as outposts of 
the Royal Botanic Gardens, Kew.  Singapore Botanic 
Gardens was part of a wide network of over 100 
other British botanic gardens, which was many 
times bigger than that of other colonial empires. 
All these sites to some degree contributed to 19th 
century developments in economic crop growing 
which established this region of Asia as an important 
economic power.  However, Ridley’s late 19th/
early 20th century extensive work on perfecting 
rubber cultivation and extraction, undertaken at 
the Singapore Botanic Gardens, combined with his 
relentless promotion of the crop, can be singled 
out as perhaps the most significant contribution 
to Malaya becoming the biggest rubber producer 
in the world and creating an entirely new and 
booming economy with global influence.  As stated 
by Brockway (1979) ‘ between the two world wars, 
Singapore was the rubber capital of the world’. 

Other remaining British tropical colonial botanic 
gardens that have survived fully or in part in South 
and Southeast Asia include Penang (Malaysia), 
Peradeniya (Sri Lanka), Calcutta (India) and Hong 
Kong.  Only Peradeniya and Calcutta continue as 
significant botanic gardens today with a degree of 
scientific and recreation functions.  The combination 
of Singapore Botanic Gardens’ rich and diverse 
historic cultural landscape; long-established 
scientific, educational and recreational world-class 
functions; remarkable contribution to economic and 
ornamental plant research (particularly in relation 
to rubber production and orchid hybridisation); 
high level of authenticity and integrity; role in the 
greening of Singapore and the shaping of the 
island’s identity; along with the presence of a tract of 
primary lowland rainforest make it stand out when 
compared to other similar properties.

Criteria under which Inscription is Proposed 
(and Justification)

The Singapore Botanic Gardens is proposed for 
inscription on the World Heritage List under Criteria 
(ii) and (iv) of the World Heritage Convention.

Criterion (ii) – “Exhibit an important interchange 
of human values, over a span of time or within 
a cultural area of the world, on developments 
in architecture or technology, monumental arts, 
town planning or landscape design”. 

The Singapore Botanic Gardens has been a 
prominent centre for plant research in Southeast 
Asia since the 19th century.  It continues to play a 
leading role in the interchange of ideas, knowledge 
and expertise in tropical botany, agricultural 
economy and horticulture and represents an 
important reference centre for botanists all over the 
world.  The Botanic Gardens has gained international 
recognition for starting and maintaining traditions 
in plantation agriculture, natural history, biodiversity 
science and conservation in the region and has also 
played a pivotal role in the greening of Singapore, 
which influenced town planning in other cities in 
Southeast Asia. 

Criterion (iv) – “Be an outstanding example of a 
type of building, architectural or technological 
ensemble or landscape which illustrates (a) 
significant stage(s) in human history”. 

The Singapore Botanic Gardens is an outstanding 
example of a British tropical colonial botanic 
garden and the best preserved of its kind.  This 
cultural landscape demonstrates its different 
stages of development since 1859 through its 
layout1, extant historic landscape and built features 
and its uses and functions.  The evolution and 
sustained preservation of the Botanic Gardens 
reflects the changing shift in attitudes regarding the 
role and functions of botanic gardens worldwide 
and throughout Southeast Asia.  The assemblage 
of historic landscape features  and buildings 
and conserved lowland primary rainforest in 
combination, richly illustrate the development 
and mixed role of the Botanic Gardens during the 

 The layout has le  the unusual legacy o  the English 
Landscape movement in a tropical environment.
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period of British colonisation.  These, together 
with more recent interventions since Singapore’s 
independence, which respect the cultural heritage of 
the Gardens, continue to support the very significant 
scientific, educational, cultural and recreational role 
and offer of the Botanic Gardens in the modern city-
state of Singapore. 

Statement of Integrity

The Nominated Property includes within its 
boundary all elements necessary to express its 
Outstanding Universal Values.  Its completeness 
is represented by the range of landscape features, 
buildings and structures most closely associated 
with the Singapore Botanic Gardens as a British 
colonial botanic garden.  The layout and ensemble 
of landscape, buildings and structures included in 
the Nominated Property have high integrity, being in 
good condition and having survived virtually intact.  
The physical fabric of the property largely has not 
suffered from adverse effects of developments 
or neglect, with inappropriate changes controlled 
through statutory protection and management 
measures.  In addition, late 20th century changes 
reflect the on–going development of the historic 
use of the Nominated Property and its role in 
public education.  They do not significantly dilute 
the cultural landscape, strong sense of place or 
traditions that endure at the Singapore Botanic 
Gardens. 

Statement of Authenticity 

The key attributes that contribute to the 
Outstanding Universal Values of the Nominated 
Property meet the conditions of authenticity.  The 
landscape, buildings and structures within the 
Nominated Property have high levels of surviving 
authentic fabric and the spatial planning and 
layout of the Nominated Property is authentic.  
Considerable elements of the Nominated Property 
are either still used in the manner in which they 
were originally intended, or are used in a manner 
that is sensitive to their original purpose. 

Protection and Management Requirements

The Nominated Property is protected by laws of 
the Singapore Government, namely the Parks and 
Trees Act and the Planning Act, which provide for 
a range of statutory conservation designations and 
development control planning measures that will 
protect and conserve its attributes of Outstanding 
Universal Value.  The majority of the Gardens is 
designated as a National Park, and the whole of the 
Nominated Property is designated as a Conservation 
Area (which includes a number of Conserved 
Buildings and Structures) and it is also designated 
as a Tree Conservation Area.  Works affecting these 
conservation designations are strictly controlled 
under the relevant legislation.  The visual setting of 
the Nominated Property within the proposed Buffer 
Zone is protected by stringent controls on the height 
and form of buildings implemented through the 
Singapore Master Plan.  

All land within the Nominated Property is within the 
ownership of the State and under the management 
of NParks.  The Singapore Botanic Gardens’ current 
annual operating and staff budget is S$15 million, 
with substantial additional funding available to 
support a variety of infrastructural developments 
and maintenance works.  The Singapore Botanic 
Gardens employs 125 full-time staff, supported 
by an active volunteer base.  Responsibility for the 
Gardens’ overall management lies with its Director 
who is assisted by two Senior Deputy Directors 
and four Deputy Directors.   The Management 
Plan submitted with the Nomination provides an 
overarching framework for the long-term protection 
and conservation of the Nominated Property.  
There are currently no substantial threats to the 
Outstanding Universal Values of the Nominated 
Property. 
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Issues and Opportunities Discussed in Section 4.0

Protecting the Site’s Outstanding Universal Value
Planning and Policy Context
Issue 1 The need to take into consideration the WHS status of the Singapore Botanic Gardens 

through the land use planning system and development control.
Issue 2 The need to maintain effective application of the development control system.
Setting of the Singapore Botanic Gardens 
Issue 3 The need to protect the site’s setting from inappropriate development.
Conserving the Site
Landscape
Issue 4 The need to conserve and enhance the historic layout, landscape and planting framework.
Issue 5 Understanding the historic development of the landscape.
Issue 6 Conservation of Heritage Trees.
Issue 7 Display of the living plant collection.
Issue 8 Opportunities for contemporary landscape design.
Issue 9 Enhancing the nursery facilities.
Issue 10 Opportunities to enhance the public realm/hard landscape elements.
Issue 11 Training needs.
Built Heritage
Issue 12 Deterioration due to climate and pests.
Issue 13 The need for regular inspections and an ongoing maintenance programme.
Issue 14 The need for Building Conservation Plans.
Issue 15 Opportunities for contemporary architecture.
Issue 16 Building infrastructure having to meet 21st century standards and uses.
Nature Conservation
Issue 17 The need to establish a baseline for monitoring biodiversity.
Issue 18 Assessing the effects of visitors on the nature conservation value of the Nominated Property.
Issue 19 Development of a site-wide Biodiversity Conservation Plan.
Issue 20 The need to conserve the Rainforest.
Issue 21 Connectivity and the long-term sustainability of the site’s biodiversity.
Environmental Sustainability
Issue 22 Best practice in relation to sustainability.
Climate Change
Issue 23 The effects of climate change on the Nominated Property.
Risk Management and Counter-Disaster Preparedness
Issue 24 The need for risk management and counter disaster preparedness.
Sustainable Use of the Site
Scientific Research
Issue 25 Ensuring the site remains a leading centre for plant research and conservation.
Visitor Management
Issue 26 Ensuring the site remains a leading visitor attraction.
Issue 27 Opportunities for broadening the diversity of visitors.
Issue 28 Improving the sense of arrival and orientation.
Issue 29 Best practice in respect to disability equality.
Issue 30 Providing appropriate events.
Issue 31 Potential conflicts between user groups.
Issue 32 The need for improved and new visitor facilities and attractions.
Issue 33 Potential physical impacts from visitors.
Issue 34 Encouraging sustainable transport.
Issue 35 Potential for increased volunteering.
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Interpretation and Education
Issue 36 The need for improved interpretation.
Issue 37 The need to conserve and enhance the site’s educational remit.
Promotion
Issue 38 The need for promotion/marketing of the WHS.
Management of the Site
Issue 39 The Need for regular review and monitoring.
Issue 40 The need for adequate resources to implement the Management Plan.
Issue 41 The need for ongoing research.

Aims and Policies set out in Section 5.0

Aim 1: Protect the site from activities which might harm the Outstanding Universal Values, 
authenticity and integrity of the Nominated Property, either within the site itself or through the 
effects of development in its setting, including the buffer zone.
Policy 1a Development which would impact adversely on the WHS, its Outstanding Universal Values 

or its setting should not be permitted.
Policy 1b Following inscription, the boundary of the Singapore Botanic Gardens WHS and its buffer 

zone will be reflected on URA’s Special and Detailed Control Plan.
Aim 2: Conserve and enhance the Outstanding Universal Values, authenticity and integrity of the 
site through implementation of positive conservation measures
Policy 2a Conserve and enhance the site’s historic landscape.
Policy 2b Conserve and enhance the site’s built heritage 
Policy 2c Conserve and enhance the site’s nature conservation value in ways that are complementary 

with its Outstanding Universal Values.
Policy 2d Maintain accreditation to ISO 14001.
Policy 2e Carry out a study of the possible impacts of climate change and identify appropriate 

adaptation strategies.
Policy 2f Risk management and counter-disaster preparedness strategies should be kept under 

review and updated as necessary.
Aim 3: Encourage sustainable uses of the site that help conserve the Site’s Outstanding Universal 
Values, authenticity and integrity, including scientific research functions and appropriate provision 
of education, outreach, promotion and access for visitors.
Policy 3a Ensure that the site’s role as a leading scientific research and conservation centre is 

sustained and where possible enhanced.
Policy 3b Management of visitors to the site should be exemplary and follow relevant national and 

international guidance on sustainable tourism, supporting the Gardens’ role as a leading 
visitor attraction. 

Policy 3c Improve the sense of arrival and orientation.
Policy 3d Deliver a high quality programme of educational events/exhibitions that are appropriate for 

the site. 
Policy 3e Balance the needs of different user groups.
Policy 3f Enhance the visitor experience through the provision of new/improved visitor facilities and 

services without compromising the site’s Outstanding Universal Values.
Policy 3g Monitor the physical impact of visitors on the site.
Policy 3h Encourage visitors to make sustainable choices and informed decisions about how they will 

get to the site.  
Policy 3i Promote community involvement.
Policy 3j Interpretation of the WHS on and off site will be of a high standard, accurate, accessible and 

consistent and will enhance enjoyment and appreciation of the site’s values/significance and 
roles by as wide and varied audience as possible.
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Policy 3k Enhance learning opportunities.
Policy 3l Widely promote the site’s Outstanding Universal Values and other associated values. 
Aim 4: Ensure that effective governance arrangements are in place that involve stakeholders in the 
long-term management and monitoring of the site, and in balancing research, conservation, access, 
sustainable use, including tourism, and the interests of the local community.
Policy 4a Ensure a partnership approach to the implementation of the Management Plan.
Policy 4b Ensure sufficient resources are in place to enable effective management, conservation and 

monitoring of the WHS. 
Policy 4c Ensure regular monitoring of the WHS.
Policy 4d Undertake research to further supplement understanding of the site’s values. 
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1.0 INTRODUCTION 

Need for the Plan

World Heritage Sites are places of Outstanding 
Universal Value, as set out in the Convention 
Concerning the Protection of the World Cultural and 
Natural Heritage (the World Heritage Convention) 
adopted in 1972 by the United Nations Educational, 
Scientific and Cultural Organisation (UNESCO).  As 
a State Party to the Convention, the Government of 
Singapore is encouraged to identify, protect, conserve, 
present and transmit to future generations cultural 
and natural heritage of Outstanding Universal Value.  

The Government of Singapore considers the 
Singapore Botanic Gardens to be cultural heritage 
of Outstanding Universal Value and therefore 
suitable for inscription as a World Heritage Site.  
The property was included on the Tentative List 
submitted in December 2012 by the Singapore 
National Commission for UNESCO.  A nomination 
for inscription of the Singapore Botanic Gardens on 
the World Heritage List is to be submitted in 2014 for 
consideration by UNESCO in 2015.  The boundaries 
of the Nominated Property’s and its Buffer Zone are 
shown on Figure 1.

UNESCO’s Operational Guidelines for the 
Implementation of the World Heritage Convention 
(July 2013) require nominated properties to have 
effective management systems in place specifying 
how the Outstanding Universal Value, authenticity 
and integrity of the site is to be maintained.  As 
set out in the Operational Guidelines, an effective 
management system includes:

 _ A thorough shared understanding of the 
ro erty and its signi cance by all stakeholders

 _ A cycle of planning, implementation, monitoring, 
evaluation and feedback.

 _ The in ol e ent o  artners and stakeholders

 _ The allocation o  necessary resources

 _ Capacity building.

 _ A transparent description of how the 
management system functions are discharged.

With respect to the Singapore Botanic Gardens, the 
Government of Singapore considers that the need 
for a management system should be met by the 
preparation of a World Heritage Site Management 
Plan.   

Status of the Plan

The World Heritage Site Management Plan 
provides a long-term, advisory policy framework 
for guiding appropriate uses, alterations, repairs 
or management that will sustain the Outstanding 
Universal Values, authenticity and integrity of 
Singapore Botanic Gardens.  

Following the inscription of the Singapore Botanic 
Gardens on the World Heritage List, the Government 
of Singapore is committed to ensuring that the 
property’s status as a World Heritage Site (WHS) is 
appropriately recognised.

Purpose of the Plan

The main purpose of the Management Plan is to 
maintain the Outstanding Universal Values of the 
proposed WHS, to ensure the effective protection, 
conservation, presentation and transmission of the 
WHS to existing and future generations.  It sets out 
an over-arching framework for the co-ordinated 
management and sustainable use of the site over 
the long-term, which takes account of all the 
attributes of Outstanding Universal Value and the 
need to conserve and enhance these to sustain the 
site’s Outstanding Universal Values.  Other values, 
needs and interest of the WHS are also identified 
and taken into consideration in setting out the 
approach to the site’s future management.  

The Singapore Botanic Gardens is a multi-layered, 
multi-use and dynamic cultural landscape, and has 
a range of stakeholders with an interest in its long-
term use and management.  In accordance with best 
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practice, the Management Plan seeks to recognise 
and, as far as possible, reconcile the different 
needs of stakeholders and values associated 
with the conservation and sustainable use of the 
property.  It also seeks to encourage greater local 
and international awareness and appreciation of the 
Nominated Property’s Outstanding Universal Values.  

The Management Plan includes an overall vision for 
the site, long-term aims looking forward 30 years 
and policies for around five years.  It also includes an 
action plan setting out priorities and responsibilities 
for implementation of the Plan’s policies.

Preparation of the Plan

The Management Plan was prepared by 
independent consultants (Chris Blandford 
Associates), who also assisted with the preparation 
of the Singapore Botanic Gardens World Heritage 
nomination to UNESCO.  The nomination and the 
Management Plan have been informed by a process 
of ongoing consultations and dialogue with local 
stakeholders and the wider public.  

The preparation of the Management Plan was 
overseen by representatives from the Government 
of Singapore’s National Heritage Board (NHB), 
National Parks Board (NParks), Singapore Botanic 
Gardens and the Urban Redevelopment Authority 
(URA).   

Structure of the Plan 

Part One – Background & Significance of the 
Singapore Botanic Gardens World Heritage Site

 _ Introduction (Chapter 1.0) – sets out the 
need, status, purpose and structure of the 
Management Plan. 

 _ Description of the Property (Chapter 2.0) – 
identi es the location  boundary and uses o  the 
property, describes the historical development of 
the Singapore Botanic Gardens and sets out the 
current management and policy context.

 _ Significance of the Property (Chapter 3.0) – 
describes the signi cance o  the Singa ore 
Botanic ardens through the identi cation o  its 

alues   This includes the Outstanding ni ersal 
Values of the property as a World Heritage Site, 
as well as other national, regional and local 
values.  

Part Two – Management Guidance for the 
Singapore Botanic Gardens World Heritage Site

 _ Key Management Issues (Chapter 4.0) 
identi es ways in which the Outstanding ni ersal 
Values, authenticity and integrity of the Singapore 
Botanic Gardens, and its other values, are 
vulnerable to change, and also opportunities for 
how they can be enhanced and used sustainably.

 _ Aims and Policies (Chapter 5.0)                       
sets out an overall vision, long-term aims and 
policies for protecting and enhancing the 
Outstanding Universal Values, authenticity and 
integrity of the Singapore Botanic Gardens, and 
its other values, and encouraging sustainable uses 
-  including education, promotion and access.

 _ Implementation (Chapter 6.0)                 
presents an action plan setting out priorities 
and responsibilities for implementation of 
the policies, and sets out arrangements for 

onitoring and re iewing the e ecti eness o  
the Management Plan.

Supporting information is provided in the 
Appendices.
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2.0 DESCRIPTION OF THE 
NOMINATED PROPERTY

General

This chapter identifies the location, boundary 
and uses of the property, describes the historical 
development of the Singapore Botanic Gardens 
and sets out the current management and policy 
context.

Location and Boundaries of the Nominated 
Property

The Nominated Property is located in the south–
central part of Singapore (see Figure 2), within the 
compact and densely populated western edge of the 
city centre.  Orchard Road and the Central Business 
District of the city are located respectively 1.5km 
and 4km to the south–east of the site.  The southern 
tip of the Central Water Catchment area, which 
comprises a network of nature reserves/reservoirs, is 
located approximately 2.5km to the north.  

The Nominated Property includes 49 hectares of 
the total 74 hectares which make up the Singapore 
Botanic Gardens.  The boundary of the Nominated 
Property in relation to that of the wider Singapore 
Botanic Gardens is shown on Figure 3.  As illustrated 
on this figure, the northern end of the Singapore 
Botanic Gardens has been excluded (this includes 
the Jacob Ballas Children’s Garden, the Plant 
Resource Centre/nursery, Eco Lake and surrounding 
lawns/gardens, the Trellis Garden and two Mass 
Rapid Transport [MRT] stations – one of which is still 
under construction).  The Nominated Property also 
excludes the new Tyersall Learning Forest extension 
to the Botanic Gardens.  The latter and northern 
zone referred to above have not been included as 
they do not contain features of historic importance 
that are not already represented adequately.

The Nominated Property is bounded by Holland 
Road to the south, Tyersall Avenue/Cluny Park 
Road to the west, the Botanic Gardens’ Bukit Timah 
Core to the north and the National University of 
Singapore’s (NUS) Faculty of Law/Evans Road and 
Cluny Road to the east.

Description of the Nominated Property

The Singapore Botanic Gardens, at the heart of 
the city of Singapore, is the legacy of 150 years of 
human and scientific achievements.  The landscapes 
of the site represent the evolution of a British 
tropical colonial botanic garden to a modern and 
world-class botanic garden, scientific institution 
and place of conservation and education.  Easily 
accessible to the people of the city and the island 
as a whole, from its origins to the present day, 
the Singapore Botanic Gardens has also always 
provided great pleasure, knowledge and inspiration 
to many generations of residents, Singaporeans and 
visitors.  The Botanic Gardens is the most visited 
botanic garden in the world, having welcomed c. 4.4 
million visitors in the year 2012/2013.  The Chinese 
proverb 前人栽树，后人乘凉 (translation: ‘An 
earlier generation plants trees under whose shade 
later generations rest’), cited by Singapore’s current 
Prime Minister, Lee Hsien Loong, when opening the 
Singapore Botanic Gardens’ new Heritage Museum 
in November 2013, encapsulates the value and 
appreciation which Singaporeans attach to the 
Botanic Gardens and the work of their forefathers 
and earlier generations of botanists and directors.

The following paragraphs provide a detailed 
description of the Nominated Property (hereafter 
also referred to as the site, the Botanic Gardens 
and the Singapore Botanic Gardens2) at the date 
of nomination and refers to all the significant 
features of the property and elements that make 
it culturally significant.  In line with Article 1 of the 
World Heritage Convention, the Nominated Property 
shall be considered as a cultural heritage site and in 
accordance with paragraph 47 of the Operational 
Guidelines for the Implementation of the World 
Heritage Convention (July 2012) it should also be 
regarded as a cultural landscape.  The Guidelines 
state that:

2 It should be noted that the full extent of the Singapore 
Botanic Gardens is wider than the boundary of the 
Nominated Property.  For the purpose of this document 
reference to the Singapore Botanic Gardens refers to the 
extent of the Nominated Property only
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Cultural landscapes are cultural properties and 
represent “combined works of nature and of man” 
designated in Article 1 of the Convention.  They are 
illustrative of the evolution of human society and 
settlement over time, under the influence of the 
physical constraints and/or opportunities presented 
by their natural environment and of successive 
social, economic and cultural forces, both external 
and internal. 

The Singapore Botanic Gardens in the Context 
of the City

Rapid and continuing urbanisation and 
development of Singapore since the 1960s has 
dramatically changed the landscape and townscape 
character of the island, including the area within 
which the Singapore Botanic Gardens is located.  
The Botanic Gardens has however been conserved 
relatively unchanged.  This well-preserved historic 
landscape (which retains six hectares of primary 
lowland rainforest), particularly within the context 
of its high density urban setting, is recognised 
as forming a special and important component 
of the city’s landscape.  It continues to provide 
Singaporeans and visitors alike with a sustained 

sense of place and anchor to the island’s local 
cultural history and memories gone by.  In addition, 
it provides a valuable green oasis and essential 
access to nature for Singaporeans, being the main 
park within this part of the city.  As well as its 
recreational, educational, research and conservation 
functions, it also forms a key component of a wider 
green infrastructure network established across 
Singapore, which includes over 300 parks, four 
nature reserves, more than 2,000 hectares of tree-
lined streets and over 200km of park connectors. 

The Singapore Botanic Gardens was named Asia’s 
Best Urban Jungle by Time Magazine in 2008, 
Garden of the Year by the Canadian Garden Tourism 
Council in 2012 and Asia’s Top Park by online travel 
site TripAdvisor in 2013.    

Figure 4 indicates the land use context of the site.  
The land immediately surrounding the Nominated 
Property consists of:

 _ Low-rise residential areas to the west/north–west 
and east/south-east.

 _ Landscaped gardens/the Eco Lake and two MRT 
stations (one under construction) immediately to 
the north (located within the Singapore Botanic 
Gardens).

 _ The Tyersall earning orest  an area o  
secondary vegetation to the south–west (which 
now forms part of the Singapore Botanic 
Gardens).

 _ The ca us o  N Ss aculty o  aw ee uan ew s 
School of Public Policy and sports grounds owned by 
the Ministry of Education to the north–east.

Topography, Geology and Climatic Conditions

The Botanic Gardens has an undulating topography 
being situated on one of a series of north-south 
ridges and hills that underlie the Tanglin District of 
the city (see Figure 5).  Its height varies between 
2.2 metres and 33.6 metres above sea level.  The 
topography and steep slopes in some parts of the 
site has greatly influenced its layout in the different 
periods of its development.  The highest areas rising 
relatively steeply to over 30 metres above sea level 
include Bandstand Hill (the historic core of the 

6
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Botanic Gardens), the tract of primary rainforest, 
Burkill Hall (and the National Orchid Garden), and 
the area now primarily occupied by NUS’s Faculty of 
Law and associated houses (the latter were originally 
erected as part of the former Raffles College and 
today form part of the Nominated Property).  The 
rapidly changing topography of the site enhances 
the constant sense of enclosure (further emphasised 
by tree cover and vegetation) experienced by visitors 
walking around the site.  

The Botanic Gardens has a uniform underlying 
geology, the bedrock of which is granite overlain 
by a substantial thickness of heavy impervious 
clay.  The root systems of trees, apart from some 
species which have anchoring taproots, largely 
remain at the surface of the clay and develop their 
feeding roots in the layer of decomposing leaf 
litter that accumulates on the forest floor.  The 
same clay is also responsible for the creation of 
swamp vegetation on slopes of less than 3° and 
has enabled their easy modification into lakes.  
The climate in Singapore is tropical with mean 
daily minimum and maximum temperatures of 
23.8° Celsius and 30.7° Celsius respectively.  The 
wettest month is December and the driest February, 
though variations are large.  The average annual 
precipitation is 2,367mm and relative humidity 
84.5%. 

Evolution of the Botanic Gardens’ Landscape

The extent/boundary and certain components of 
the internal layout of the Singapore Botanic Gardens 
(first established in 1859) have inevitably changed 
over time.  Indeed, botanic gardens are dynamic 
and living landscapes, where change is not only 
inevitable and continuous but also integral to their 
history and ability to remain relevant.  The evolution 
of the Gardens’ boundary is illustrated on Figure 6.  

The key phases of the site’s historic landscape 
development are:

 _ The leasure ardens  o  the gri Horticultural 
Society.

 _ Emergence of the Botanic Gardens.

 _ Addition of Economic Gardens. 

 _ Impact of Higher Education College 
Development

 _ Minor Developments from the mid-1920s to 1960s.

 _ Spearheading the Garden City Vision.

 _ Modern Botanic Garden and Key Tourist 
Destination.

The ‘Pleasure Gardens’ of the Agri–Horticultural 
Society

In 1859 an Agri–Horticultural Society was granted 
c.22 hectares of land by the colonial administration 
to establish gardens in the Tanglin area.  Under the 
Society’s instruction, the land (partly covered by 
secondary vegetation) was developed into pleasure 
gardens for the Society’s subscribers by Lawrence 
Niven, a Scottish born and trained gardener and 
local nutmeg plantation manager.  By 1870, 
Niven had transformed the land into an attractive 
landscape laid out in the English Landscape Style, 
complete with curving paths, a lake, flower beds, a 
band parade area and a conserved six hectare tract 
of virgin rainforest.  The Botanic Gardens however 
had little, if any, scientific input at this point in time.  
In 1866 it was extended by c.12 hectares to the west 
and north–west.  A grand classic black and white 
bungalow (today known as Burkill Hall) as well as 
Swan Lake were both created on this newly acquired 
land.  Overall, the Botanic Gardens’ layout, as 
developed by Niven, largely survives intact today.  

Tanglin Gate , main historical entrance since the site’s 
establishment (gate posts dated c.1890)
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Emergence of the Botanic Gardens

In 1874, the ownership and management of the 
Singapore Botanic Gardens was taken over by the 
British colonial Government, the Agri–Horticultural 
Society having run into serious financial difficulties.  
The Botanic Gardens was soon after transformed 
into a typical colonial botanical establishment 
and working botanic gardens, superintended by 
a qualified gardener–botanist, James Murton, 
appointed upon the recommendation of the Royal 
Botanic Gardens, Kew.  Under Murton’s supervision 
a library and herbarium were established, a wide 
array of new plant specimens introduced (including 
many trees to the south and the first economic 
garden to the north–west) and the Botanic Gardens’ 
role in economic botany developed.  The Botanic 
Gardens contained a significant zoological collection 
between 1875 and 1878, which was thereafter much 
reduced and eventually removed from the Botanic 
Gardens in 1905.  Palm Valley and The Dell were first 
established in 1879 and 1882 respectively.

Addition of Economic Gardens

In 1879, c.41 hectares of ’Military Reserve’ land, 
located immediately adjacent to the Botanic 
Gardens’ northern boundary, were annexed to the 
Botanic Gardens and developed into an economic/
experimental crops’ area (known as the Economic 
Gardens).  The Botanic Gardens was at its largest, 
encompassing c.75 hectares of land.  Cantley and 

subsequent Directors continued to develop this 
aspect of the Botanic Gardens’ role until the 1920s 
when the majority of the Economic Gardens were 
redeveloped into Singapore’s first higher education 
college.  Extant buildings/structures constructed 
between 1880 and the early 1920s include Ridley 
Hall (1882), E.J.H. Corner House (1910), House 6 
(the Field Assistant’s House, 1919) and Holttum Hall 
(1921).  Superintendent Nathaniel Cantley (1880–
87) developed the Potting Yard nursery to supply 
trees for city parks and forest reserves in c.1882–84.  

Impact of Higher Education College 
Development

In a bid to conserve some of the Economic Gardens’ 
most valuable collections, a number of plants 
were moved to the Botanic Gardens’ historic core 
between 1918 and the mid–1920s.  Following the 
loss of most of the Economic Gardens, the Botanic 
Gardens shrank back in size to c.40 hectares.  Extant 
buildings/structures associated with the former 
Raffles College include Houses 1–5 (1924–28), the 
Garage (1924–28) and Raffles Hall (now known 
as Raffles Building, dated 1958).  Approximately 
13 hectares of land, which had formed part of the 
Economic Gardens, was eventually returned to the 
Botanic Gardens in 1986 and a further 12 hectares 
in 2004/05.   

Minor Developments from the mid- 1920s to 
1960s

Only relatively minor landscape developments took 
place between the mid–1920s and 1960s.  These 
included, for example, the creation of an Orchid 
Enclosure (where the Ginger Garden now stands) 
and the redevelopment of a former Rose Garden3 
in 1929 into the Sundial Garden.  An active orchid 
hybridisation programme was started in the late 
1920s and the now iconic bandstand erected in 1930.  

Spearheading the Garden City Vision

Between the early 1960s and late 1980s the Botanic 
Gardens revised its mission and focus from a 

3 Originally developed by Cantley in 1882 on the site of 
Murton’s previous orchid/plant houseHolttum Hall , 1921
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largely research–oriented organisation to one that 
would spearhead and be the driving force behind 
Singapore’s ‘Garden City’ vision – this, in a sense, 
was similar to the Botanic Gardens’ role in the 1880s 
when they assumed the role of propagating trees for 
planting in Singapore’s streets and parks.  Taxonomic 
research was temporarily de–emphasised during 
this period and the Botanic Gardens’ expertise and 
resources redirected to support the Garden City 
movement.  Parts of the Botanic Gardens were 
turned into nurseries and a School of Ornamental 
Horticulture was opened in Burkill Hall.  

A number of new features, such as a Japanese 
Garden and miniature waterfall, were added to 
the Botanic Gardens during the 1970s but, with 
the exception of Symphony Lake, these were later 
removed (when the Botanic Gardens underwent 
a major programme of works in line with NParks’ 
Masterplan, unveiled in 1989).  

Modern Botanic Garden and Key Tourist 
Destination

A 30-year masterplan for the Botanic Gardens 
was unveiled by NParks in 1989, one year after the 
appointment of Dr Kiat W. Tan as its new Director.  It 
enabled his new vision for the site to be articulated 
through a range of proposals grouped according 
to three core areas (the Bukit Timah, Central and 
Tanglin Cores) and delivered in three phases.  
Excellence in botanical research and conservation, 
education programmes and the preservation of 
the site’s heritage features all underpinned the 
Masterplan.  Under Dr Tan’s directorship the Botanic 
Gardens’ regained its status as a premier institution 
for botanical and horticultural research, whilst 
providing a key tourist destination and flagship park.  

Extant works that were carried out within the 
Nominated Property as part of the masterplan 
include the creation of the National Orchid Garden 
(1995), Visitor Centre/NParks’ Headquarters (1998), 
Ginger Garden (2001), Evolution Garden (2005) and 
Healing Garden (2011).  The scientific collections 
and facilities were also enhanced through the 
construction of the Botany Centre (2006), 
which houses the herbarium, library and various 
laboratories.  Under Nigel Taylor’s directorship 
works have included the creation of the Fragrant 
Garden (2013) and Heritage Museum (2013).  The 
development of the Tyersall Learning Forest on 
approximately nine hectares of land added to the 
Botanic Gardens’ south–western boundary in 2006, 
is expected to be completed by 2015.  

By the late 1980s, the Botanic Gardens’ activities 
relating to the greening of the island had been 
substantially realised and remaining activities 
redistributed to other new branches of what 
subsequently became the National Parks Board 
(NParks). 

Existing Landscape of the Botanic Gardens

Overall Character of the Landscape

The Botanic Gardens has a range of landscape 
features, living collections, themed gardens and 
spaces, which, taken as a whole, provides a world-
class visitor attraction and important environment 
for recreation as well as a vital resource to support 
the Botanic Gardens’ scientific research.  The 
locations of the Botanic Gardens’ primary landscape 
features are shown on Figure 7. 

The existing landscape of the Botanic Gardens gives 
visitors and users the overall impression of a lush 
tropical garden.  A rich assemblage of planting (the 
predominant land cover) provides an intense diversity 
of green tones and textures with exotic splashes of 
colour for the observer, both in the wider landscape 
and in more close examination of the planting.  

The extensive existing tree cover and thick vegetation 
along most of the boundaries of the Botanic Gardens 
provide a strong sense of enclosure, insulation and 
relief, from the surrounding urban areas.  There are 
therefore only intermittent views of surrounding 
urban development and high-rise buildingsEvolution Garden

 
©

Si
ng

ap
or

e 
Bo

ta
ni

c 
G

ar
de

ns



17Singapore 
Botanic 

Gardens

Ev
an

s R
oa

d

Bukit Timah Road

Cl
un

y 
Pa

rk
 R

oa
d

Tyersa
ll R

oad

Gallop Road

Ty
er

sa
ll 

Av
en

ue

Holland Road

Cl
un

y 
Ro

ad

Nassim
 Road

Fa
rre

r F
ly

ov
er

0 50 100 150 200 250 300 350 400 450 50025
Meters

Scale 1:2500

1

2
3

7

4

5

6

8
9

10

11

12
13

14

15

16

17

18

24

20

22
21

23

2625

27

28
19

29

30

31

Nassim
RoadGallo

Fa
rre

r F
ly

ov
er

0 100m 200m

Proposed World Heritage 
Site Boundary

Singapore Botanic 
Gardens Boundary

Water Bodies

Building Structures

23

3

21

1

11

24

4

22

2

12

25

5

13

26

6

14

27

7

15

28

8

16

29

9

17

19

30

31

10

18

20

Saraca Stream

Marsh Garden

Swan Lake

Frangipani Collection

Aroid Garden

Bandstand Hill

Sundial Garden

Plant House Garden

Sun Garden

Bonsai Garden

Vanda ‘Miss Joaquim’ Display

Trellis Garden

Evolution Garden

Healing Garden

Fragrant Garden

Ba boo Re exology 
Collection

Fruit Trees Collection

Foliage Garden

Eco Lake

Jacob Ballas Children’s Garden

Spices Collection

The ell

Palm Valley

Ginger Garden

Symphony Lake

Cascade Garden

Fernery

Rain Forest

National Orchid Garden

Palm Court

Corner Green

Figure 7 LANDSCAPE FEATURES

N

NTS



18 MANAGEMENT
PLAN
DESCRIPTION OF THE NOMINATED PROPERTY

(see Figure 8).  Within the site the complex 
combination of the mature tree cover and plant 
collections, as well as the pronounced and changing 
landform, generally limits the opportunity for an 
overview of the Gardens.  However, a number of key 
internal view corridors within the site, from higher 
ground, provide vantage points and a local sense of 
openness in some areas as well as orientation for 
visitors.  These more open areas include the lawns 
above Swan Lake (in the historic Tanglin Core), Palm 
Valley (in the Central Core) and the less mature 
landscape of the Bukit Timah Core in the north of the 
site (see Figure 8).

The undulating topography, distribution of diverse 
vegetation, historic features, a limited number of 
structures and buildings, man-made lakes, several 
display gardens and view corridors all combine to 
create in detail the distinctive character of the many 
different parts of the Botanic Gardens that give 
it its sense of place and history.  Figure 9 defines 
these different ‘character areas’ (i.e. areas or zones 
that have a relatively uniform and distinctive visual 
character in terms of landform, vegetation, features 
and experience.  They are described in detail in 
Appendix i.  Figure 9 defines all the character areas 
that form part of the Botanic Gardens even though 
some of these are excluded from the Nominated 
Property.  They are included here for completeness 
since they all contribute to the overall character and 
history of the Botanic Gardens.

Botanic Gardens Core Zones

NParks’ 1980s masterplan for the Botanic Gardens 
acknowledged the large scale of the site and the 
long walking distance needed for visiting both ends 
of it.  It also recognised the landscape diversity and 
multi-faceted character of different parts of the site 
together with the wide range of user types, including 
the local community, schools, tours, researchers, 
exercise groups and tourists.  In providing for the 
latter in particular, the masterplan proposed and 
ultimately implemented improvements within the 
framework of three ‘core zones’, which now include 
a  fourth one - the recently added Tyersall Learning 
Forest zone (learning zone).  Today, each of the core 
zones still broadly provide access, amenities and 
facilities for different user groups and include in detail 
a range of different landscapes of varying character.   

Figure 9 therefore indicates the zones as follows:

 _ Tanglin Core - historic zone.

 _ Central Core - tourism/administration zone.

 _ Bukit Timah Core - education/learning zone.

 _ Tyersall Learning Forest Core - education/
learning zone.

In reality there is inevitably some overlap in zone 
management, functions, uses and character but 
the zones remain a useful way to understand and 
describe the complex existing landscape of the site 
at the broad level.  It is important to note that the 
extant historic features (see Figure 11) that are 
the heritage attributes of the Nominated Property, 
whilst concentrated in the Tanglin Core, are also 
represented in all the other core zones, with the 
exception of the Tyersall Forest zone.

Tanglin Core Zone

This zone was the approximate site of the original 
pleasure gardens/Botanic Gardens and includes 
the Tanglin Gate (current gates dated 2006), the 
main historical entrance to the Gardens (originally 
a road entrance but now restricted to pedestrians).  
A new MRT station is planned opposite this gate.  
Throughout the zone the historic landscape and 
layout remains clearly evident.  Niven’s paths, ring 
roads, sweeping lawns and Swan Lake (1860s) still 
reflect his response to the topography and the 
influence of the English Landscape Style of the time. 

Display gardens (the 1980s Vanda ‘Miss Joaquim’ 
display, 2004 Sun Garden, 2005 Bonsai Garden and 
1929 Sundial Garden) and a frangipani collection (to 
the east, dated 1920s) have been laid out on the gently 
sloping sides of Bandstand Hill (Character Area 5), 
on the top of which sits the decorative white painted 
Bandstand (1930), which is the focal but secluded 
point among the veteran tree canopies ad lawns.  
Bandstand Hill, which formed part of the 1860s 
design of the then pleasure gardens, commands the 
highest point in the original area of the Nominated 
Property.  The layouts of the Sundial Garden, Sun 
garden and Bonsai collections all contrast with the 
more informal landscape surrounding them.
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Swan Lake (Character Area 1) nestles at the foot 
of sloping lawns peppered with a wide variety of 
specimen and veteran trees.  Although tropical in 
appearance, the lake setting reflects its historic 
character, which was intended to emulate British 
pleasure gardens/public parks, with a wide promenade 
following a large water body and scattered trees set 
within mown grass.  The Marsh Garden, laid out in 
1969, is located to the south and incorporates the 
remnants of a rhinoceros wallow and alligator ponds 
present in the Botanic Gardens during the late 19th 
century, when the Botanic Gardens contained such 
zoological collections.

The Ginger Garden (Character Area 6) is filled with 
lush tropical planting showcasing over 550 different 
types of gingers and species in the related families 
of the heliconias, bird–of–paradise, bananas and 
arrowroot.  The Halia restaurant complex, opened in 
April 2001, occupies the northern end of this Ginger 
Garden and serves some of the visitors going to the 
National Orchid Garden from the coach drop off. 

The water supply for Swan Lake originates from 
the Tyersall Learning Forest, entering the site in the 
area known as The Dell, located by the Swan Lake’s 
northern extremity.   First developed as a fernery in 
the early 1880s, it has retained its distinctive character.  
The sheltered, humid environment favours certain 
unusual plants, such as Monophyllaea horsfieldii, 
though it does not have a taxonomic collections 
focus.  There is an abundance of tall Dracaena along 
the various paths and a number of large and climbing 
Araceae.  Attractive ferns and fern allies can be found 
in the shadiest spots.  

The Botany Centre and Green Pavilion (Character 
Area 3), which were built in 2006, feature Singapore’s 
first pitched green roof and accommodate research 
facilities and the visitor  information centre for arrivals 
at the Tanglin Gate or Botany Centre itself.    An 
imposing veteran tree, Callophyllum inophyllum, 
which influenced the layout of the Botany Centre, 
stands tall at its centre.  A large lawn slopes 
southwards to the west of the Centre, with the Green 
Gallery (2013) and Holttum Hall (1921, today housing 
the Heritage Museum) on the crest of the slope.  Ridley 
Hall (1882) is located immediately to the north of the 
Botany Centre.    The administrative/research centre of 
the Botanic Gardens has been located in this part of 
the Botanic Gardens since the late 19th century.  

The Botany Centre
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The Potting Yard area (dating back to the 1880s), 
Fernery Garden (1980), Aroid Garden (1999) and 
Plant House Garden (first established in 1882 and 
redesigned in the 1950s) are located at the foot of 
an east facing slope enclosed in dense vegetation, 
close to Cluny Road (Character Area 4). 

The shady Plant House Garden is more symmetrical 
and formal in appearance/design than most of the 
rest of the Botanic Gardens (with the exception of 
the Sundial Garden).  It originally contained a large 
rectangular ‘plant/exhibition house’ (completed in 
1882 and roofed in 1885) erected to accommodate 
public flower shows and displays of potted plants 
and annuals (some of which were for sale).  It now 
comprises a grass quadrangle surrounded by pergolas, 
with a central water lily pond (completed 1958).  

North of Bandstand Hill, a raised boardwalk leads 
visitors through a tract of dense and tall primary 
rainforest. Only limited glimpses of the sky can 
be achieved through small openings in the canopy 
of the mature forest trees.  A total of 300 tree 
species have been recorded in the Rainforest by 
the Botanic Gardens’ scientists, but many of these 

are represented by few or solitary individuals, as is 
to be expected in such a small area of species–rich 
vegetation.  This element of the Botanic Gardens 
was carefully preserved and integrated into the 
landscape from the outset.

Central Core Zone

Once part of the Economic Gardens, this zone 
now includes primary tourist attractions - Visitor 
Welcome Centre Plaza/Palm Court and amenity 
facilities, closely related to a parking and drop-off 
zone (at the Nassim Gate on Cluny Road); NParks’ 
headquarters buildings; the National Orchid 
Gardens and the historic Palm Valley.  Most of this 
area was redeveloped during the 90s following the 
1980’s masterplan. Key veteran trees, other heritage 
features and buildings were carefully retained.

E.J.H. Corner House, a traditional Black and White 
style bungalow completed in 1910, dominates a 
small grass hill to the west.  It is set among lush 
tropical planting and includes a small domestic 
scale garden immediately adjacent to the house.  A 
diverse collection of palms contiguous with those of 
the nearby Palm Valley is located on the south side 
of the house.  

Palm Valley (Character Area 8), planted from 1879 
(where an Economic Garden developed under 
Murton’s superintendence once stood), stretches 
northwards from Orchid Plaza, gently sloping down 
to Symphony Lake.  This large expanse of grass, 
with multiple scattered mature palms of varying 
sizes (c.220 species represented) and other tree 
species, is nestled in a shallow valley between the 
Rainforest and the National Orchid Garden (whose 
eastern side once included part of the original extent 
of Palm Valley).  While being more open in character 
than other parts of the Botanic Gardens, the many 
palms and topography still limit full panoramic 
views.  Symphony Lake dominates the northern 
end of this character area, with its iconic stage (the 
Shaw Symphony Stage, built in 2005 to replace an 
earlier stage erected in 1995) providing a focal point 
in views along the valley.   An arrow (installed in 
1974-76) emerges from the lake, pointing towards 
Greenwich, London.  This marks the location of a 
temporary station for the observation of terrestrial 
magnetism set up in the Gardens in 1914.  Broad 
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views to the south are afforded from the Viewing 
Terrace.  A series of beds located along Heliconia 
Walk (to the east, dated 1998) showcase the larger 
growing and more spectacular species of this genus.  
This strengthens the lush tropical character of Palm 
Valley.

The National Orchid Garden (Character Area 9), which 
represents the largest permanent display of orchids in 
the world, was designed to showcase the products of 
the Botanic Gardens’ orchid breeding programme..  It 
was completed in 1995 and is sited on the side of the 
hill upon which Burkill Hall (1868), a black and white 
plantation style bungalow is located.  The winding paths 
of the orchid gardens lead visitors through this secluded 
and lush landscape showcasing a tapestry of orchid 
blooms of all shapes, shades and sizes.  The misthouse 
(1995), bromeliad enclosure (1995) and cool house 
(2004) provide further specialist tropical display gardens 
within the National Orchid Garden.  The latter houses an 
artificially controlled montane tropical cloud forest display 
with trees and rocks draped with orchids and carnivorous 
plants.  The Orchid Plaza at the entrance to the National 
Orchid Garden provides a key meeting place, overlooking 
Palm Valley and providing access into the National Orchid 
Garden to the west and Ginger Garden to the south.

A small semi–wild remnant of freshwater swamp 
(where water runs through throughout the year), the 
Orchid Nursery and mature trees are located to the 
north.  The latter are mostly assumed to have been 
transplanted from the former Economic Gardens.  
Indeed, from 1918 until the early 1920s a number of 
valuable fruit and timber species were transplanted 
from the Economic Gardens, which were expected 
to be lost.  Transplanted trees included durian, 
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tamarind, Diospyros blancoi, mahoganies (African and 
American), Erythrophleum guineense and Sterculia 
foetida.  These are now the largest examples of these 
species in the Botanic Gardens and will be made 
accessible to the public after the National Orchid 
Garden undergoes refurbishment during 2014–2018.

The Raffles Building (Character Area 11) completed 
in 1958 and adjacent carpark/food and beverage 
facility dominate the north-east corner of this zone.

Bukit Timah Core Zone

This zone includes the redevelopment of the 
old Economic Gardens and later the former 
Raffles College Grounds.  Most parts of the 
zone have relatively recently been recreated 
as a family landscape for the participation and 
demonstration of active living and learning through 
the appreciation of themed plant areas, speciality 
gardens and play.  The zone has public access with 
parking at the Cluny Park Gate or via the existing 
MRT Station at the junction of Cluny Road and 
Bukit Timah Road.  Another MRT station for a 
different MRT line is also under construction along 
the northern boundary of this zone.  The Botanic 
Gardens’ plant resource centre (1995, located 
outside the boundary of the Nominated Property) 
for rare plant propagation and acclimatisation, staff 
training, conservation and education  is also located 
on the northern boundary.

The Eco Lake and its surroundings (Character Area 
15) have a gently undulating topography, with small 
grass man–made mounds topped with wooden 

shelters overlooking the Eco Lake.  It is generally 
open with views possible across it and to high rise 
buildings located beyond the site boundary.  The 
Eco Lake, a naturalistic lake with a shingle shore and 
swamp plants along its margins, dominates the area.  
A number of plant collections/display gardens (fruit 
trees, spices, bamboo/reflexology, trellis garden and 
foliage garden) are dotted around the lake providing 
variety and ornamental interest.  Planting here is 
generally not yet fully mature. 

The Jacob Ballas Children’s Garden (Character 
Area 16) was designed and planted from 2004 to 
2007 to provide a unique discovery and learning 
experience in a garden setting for children of up 
to 12 years of age.  Set in woodland it includes 
interactive play equipment, indoor and outdoor 
living classrooms, hands-on gardens, sensory garden 
and maze.  A reception centre and car park are 
located to the east of the area.

The Evolution Garden (Character Area 13) was laid 
out in 2005 on a small open hill, once the site of the 
Economic Gardens’ worker housing.  It is visually 
enclosed by dense tree planting. A winding path 
takes the visitor on a journey revealing different 
epochs of time and exhibits the evolution of plant 
life.  Specimens, outcrops of rocks, large boulders and 
fossils (some real and some artificial) border both 
sides of the main path spiralling to the base of the hill, 
giving it a distinctive character.  Its south–western and 
eastern edges contain older plantings of timber trees.

Completed as a new speciality garden in 2011, the 
Healing Garden (Character Area 12)  replaced 
college land bearing derelict university out–
buildings, a few large trees (retained) and some 
smaller trees, shrubs and lawn.  The Healing Garden 
is located adjacent to the old university houses and 
is laid out over sloping and terraced ground facing 
south–east.  A complex of winding paths leads the 
visitors through generally new plantings (which 
includes highly floriferous herbaceous species) 
interspersed with tall tree specimens (including 
veteran trees such as Palaquium obovatum, planted 
by Ridley in the then Economic Gardens) which 
give it a distinctive character.  500 species of plants 
used for traditional medicine in Southeast Asia 
are laid out in the shape of the human body, the 
plantings corresponding to those body areas the 
plants are used to treat.  This garden surrounds the 
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former Economic Gardens’ historic Field Assistant’s 
House (House 6, completed in 1919) and includes 
mature oil palms dating from c.1920, likely to have 
been planted as sources of seed for the nascent 
plantation industry at the time.

Five houses and their setting (Character Area 14), 
originally constructed between 1924 and 1928 
for the former Raffles College, are located along 
the edge of a hilltop (set back against the Botanic 
Garden’s boundary), which slopes down steeply to 
the west.  This part of the zone, unlike the younger 
planting to the north, contains numerous mature 
trees (including old tembusu trees and palms dating 
back to the 1920s).  The Garage (built sometime 
1924 and 1928) is located at the foot of the hill 
below the five houses, with old nutmeg and durian 
trees in between.  The Fragrant Garden completed 
in 2013 (replacing derelict university out–buildings) 
wraps around House 5 and contains new planting 
including diverse shrubs and herbs with sweet–
smelling flowers.  Chinese tombs (1842–81) set 
within an open grass lawn with scattered shrubs and 
trees are located to the north–east of the zone. 

Jacob Ballas Childrens’ Garden
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Tyersall Learning Forest Core Zone

This whole zone comprises century-old dense 
secondary forest overgrown with laurel, Albizia 
and towering tembusu trees, some of which were 
planted in 1862.  Vegetation currently blocks views 
in and out.  Recently added as an extension to the 
Botanic Gardens , this zone will be developed into a 
‘learning forest’.  This will involve the conservation 
of existing biodiversity, curation of botanical 
collections, establishment of better connectivity 
with the Rainforest, repositioning of the existing 
Tyersall Avenue, restructuring of visitor access to the 
National Orchid Garden/Ginger Garden, creation 
of fresh water swamp forest and extension of the 
National Orchid Garden nursery.  It is anticipated 
that this project will be completed by the end of 
2015.

Trees

Trees are an important component of the 
Nominated Property, contributing strongly to its 
character and overall structure.  The site contains 
a wide variety of trees, of varying ages, planted for 
scientific/botanical research, conservation and/
or horticultural/aesthetic purposes.  A number of 
trees are over 100 years old and some pre-date the 
site’s creation .  44 trees have been designated as 
Heritage Trees (qualifying criteria include: a girth of 
more than 5 metres, rarity of species and historical 
significance). 

Buildings and Structures in the Landscape 

Historic Buildings in the Botanic Gardens 

Many of the historic buildings of the Singapore 
Botanic Gardens reflect a tradition of providing 
housing for officials and administrators during the 
colonial era.  While Burkill Hall and E.J.H. Corner 
House were constructed as residences for the Botanic 
Gardens’ Directors and Assistants, Holttum Hall 
and Ridley Hall were constructed as administrative 
buildings (offices, laboratories and library/
herbarium).  House 6 and the Garage were built in 
1919 and 1924–28, serving as the residence of the 
Field Assistant and parking space for College staff 
respectively.  Houses 1–5, on the other hand, were 
built between 1924-28 to provide accommodation 
and offices for academics working in the then newly 
constructed Raffles College, Singapore’s first tertiary 
college (later these were used as the bases for 
various university faculties), built on land which had 
previously formed part of the Botanic Gardens.  

Raffles Hall was not built until the 1950s and 
was intended as a residence for college students.  
Extant as well as lost historic buildings in the 
Botanic Gardens were generally modest, wooden 
and domestic in scale and were often placed in 
locations deemed convenient for the operational 
requirements of the site at the time.  The early 
institutional buildings of the Botanic Gardens were 
also domestic in scale and were built in the styles 
popularly used for residential buildings of their time.  

Built Features 

Figure 10 indicates the location of all built features in 
the Singapore Botanic Gardens including those located 
outside of the boundary of the Nominated Property.  
The Nominated Property contains a range of built 
heritage features which are living testaments to the 
site’s different phases of development, the renowned 
figures that lived in them and also the architectural 
history of Singapore.  The earliest structure to have 
been erected within the Nominated Property is Burkill 
Hall (1868) and the most recent City Development 
Limited (CDL) Green Gallery outside Holttum Hall 
(2013).  The following sections consider all built 
features located within the Nominated Property.

Tyersall Forest
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Chinese Graves (Figure 10 – No. 6)

Three historic tombs are located close to the 
entrance to NUS’ Faculty of Law.  The oldest tomb is 
that of a husband and wife buried together in 1842.  
The tablet was erected by the couple’s grandson.  
A second tomb (with two separate tombstones) 
is located nearby, where another couple was 
buried next to one another, by their daughter and 
grandsons in 1881.  Research has revealed that it 
is likely that the descendants of the tomb dated 
1842 and those dated 1881 were related.  A third 
tomb is also located nearby but is missing its tablet.  
The site where the tombs were erected is likely to 
have formed part of a series of gambier plantations 
(as described in J.T. Thompson’s 1841–45 working 
map and D. Coleman’s 1836 Map of Singapore).  
These heritage features are important in their own 
right but also provide a link to an earlier use and 
occupants of this part of the Botanic Gardens.

The tombs possibly represent the oldest surviving 
evidence of the presence of Chinese settlers in the 
early 19th century.  Older burials are present in Bukit 
Brown, but the 1842 grave found in the Botanic 
Gardens is the oldest in situ burial since those at Bukit 
Timah were moved there during the 1940s.  Very few 
intact artefacts pre–dating 1842 survive in Singapore, 
with the exception of one or two Chinese temples.  

Buildings of the Former Raffles College (Figure 10 – 
Nos. 7–12 and 14)

Buildings of the former Raffles College include Houses 
1–5 (designated as Conserved Buildings in 2006), the 
Raffles Building (Hall) (designated as a Conserved 
Building in 2006) and the  Garage (designated as a 
Conserved Building in 2013).

Houses 1–5

Although located within the Botanic Gardens, this 
group of five houses, positioned in a crescent form 
around the former Raffles College (which was 
gazetted as a National Monument in 2009), were 
built sometime between 1924 and 1928 as part of 
the staff housing provision for the College (by the 
1960s, they had become faculty buildings).  The land 
on which the former college is located originally 
formed part of the Botanic Gardens’ Economic 
Gardens.

The former Raffles College, officially opened in 1929, 
was designed by the architects Cyril A. Farey (1988–
1954) and Graham R. Dawbarn (1893–1976), 
London–based architects who won the commission 
in an (British) empire–wide architectural 
competition held in 1922.  Local architectural firm 
Swan and Maclaren supervised the construction.  
It can be assumed that Farey and Dawbarn were 
also the architects of Houses 1–5.  Both architects 
have housing schemes that have been published in 
England.    

The five houses (bungalows) are in the then 
prevalent Arts and Crafts style with some Art Deco 
elements.  The sheer architectonic expression 
and response to the tropical climate makes them 
somewhat severe.  No single house has survived 
intact with all of its original features, but the survival 
of different features in the various houses provides 
a good understanding of their original layout and 
character.  These blockish double-storey houses, 
with bays numbered in an octastyle, are modest 
but well–proportioned, combining characteristics 
of the traditional Singapore colonial bungalow 
with features of English domestic houses of the 
time, such as a prominent central staircase and 
various decorative finishes.  Their design calls for 
an over-sailing gable-hip roof with extensive eaves, 
supported on timber shoulders.  This in turn creates 
impressive shadows that fall on the walls and side-
shoulders.  

Within the context of the Singapore/Straits 
Settlements bungalow, they share some but not 
all of the characteristics of the Art Deco bungalow, 
which is of the same period.  Unlike the Art Deco 
bungalow, these houses have a symmetrical layout 
and retain the entrance hallway and the separate 
outhouse/ancillary building.  The verandah, however, 
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is no longer visible on the front of the house, but 
appears only on the first floor facing the rear.  All the 
houses are situated so that their gardens look down 
onto the Botanic Gardens and are largely secluded 
by vegetation.  On the front the houses look onto 
what has become a ring road around the college 
buildings.  

Houses 1–5 do not strictly conform to the defined 
forms of the Singapore/Straits Settlements 
bungalow but rather represent a unique type that 
should be considered in the evolutionary history 
of the bungalow between the Black and White and 
the Art Deco types.  These well–proportioned and 
well–built domestic residences uniquely combine 
elements of the traditional bungalow with British 
Edwardian period features at a key evolutionary 
stage of the Singapore/Straits Settlements 
bungalow.

House 1 (originally named Kedah House)

House 1 is a two–storey, seven–bay house, with 
a hipped tiled roof and rendered finish, currently 
occupied by the offices of the Centre for Urban 
Greenery and Ecology (CUGE).  It comprises a simple 
porch at its centre with half–round arches to the 
side, a balcony above and distinct water sprouts 
to either side.  The windows on the front and side 
elevations are side–hung casements, with a glazed 
double door with side–lights and overlight onto 
the balcony.  The front door has a lattice pattern 
with glazing and overlight, with a narrow window to 
either side, also with the same lattice pattern.  

The machine–tiled roof has deep sprocketed eaves 
supported by timber brackets.  On the rear (garden) 
elevation the central staircase tower is defined by a 
blank base and high–level casement windows, some 
with shutters, up to the distinctly pointed eaves.  
The upper floor windows are a continuous run of 
casement windows on both sides with louvers to the 
top pane.  On the ground floor on each side a central 
glazed double door with side–lights and overlight 
of louvered vents is flanked by a casement window 
on either side, also with louvered vents at the top.  
The ancillary building to the southwest shown on a 
1950s aerial photograph no longer remains.  House 
1 is lower than the road level and a large modern 
canopy has been erected in front of the building.  
It also now faces a number of modern college 
buildings.

House 2 

House 2 is a two–storey, seven–bay house, with 
a hipped tiled roof and rendered finish, currently 
occupied by NUS’ Faculty of Law’s Society Guild 
House.  It comprises a simple porch at its centre with 
half–round arches to the side, balcony above and 
distinct water sprouts to either side.  The windows 
on the front and side elevations are side–hung 
casements with shutters.  There is a glazed double 
door with side–lights and overlight with lattice 
pattern onto the balcony.  The front door has a 
lattice pattern with glazing and overlight, with a 
narrow window to either side, also with the same 
lattice pattern.  The machine–tiled roof has deep 
sprocketed eaves supported by timber brackets.  
On the rear (garden) elevation the central staircase 
tower is defined by a blank base and high–level 
casement windows up to the distinctly pointed 
eaves.  

The upper floor verandah of House 2 remains 
open with louvered shading to the top part.  On the 
ground floor there are three openings to each side, 
with louvered vents on one side and with double 
doors and overlight with the lattice pattern on the 
other side (possibly added later).   A single–storey 
covered walkway on the north–west with a scalloped 
concrete trellis and tiled roof connects the property 
to a single–storey ancillary building.  This building is 
shown on a 1950 aerial photograph and is likely to 
be part of the original design.  House 2 now faces a 
number of modern college buildings.

House 3 (originally named Johore House)

House 3 is a two–storey, seven–bay house, with 
a hipped tiled roof and rendered finish, currently 
occupied by NParks Facilities Management Team.  
It comprises a simple porch at its centre with half–
round arches to the side, balcony above and distinct 
water sprouts to either side.  The windows on the 
front and side elevations are side–hung casements, 
with a glazed double door with side–lights and 
overlight onto the balcony.  The front door has a 
lattice pattern with glazing and overlight, with a 
narrow window to either side, also with the same 
lattice pattern.  The machine–tiled roof has deep 
sprocketed eaves supported by timber brackets.  
On the rear (garden) elevation the central staircase 
tower is defined by a blank base and high–level 
casement windows up to the distinctly pointed eaves.  
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The upper floor windows are a continuous run of 
casement windows on both sides.  On the ground 
floor, on each side, a central glazed double door with 
side–lights and overlight is flanked by a casement 
window on either side.  A single–storey covered 
walkway on the east with a scalloped concrete trellis 
and tiled roof connects the property to a single–
storey ancillary building running north south.  This 
building is shown on a 1950 aerial photograph and 
is likely to be part of the original design.  House 3 
remains in close proximity to the historic college 
buildings with which it still forms a discernible group. 

House 4 (originally named Mansfield Lodge)

House 4 is the slightly larger and grander of the five 
houses, originally intended for the College President.  
In the layout of the crescent it is positioned very 
slightly off centre to the college buildings, shown 
with a circular driveway with ‘in’ and ‘out’ access on a 
1950 aerial photo, where all the other houses have a 
single driveway entrance.

It is a two–storey, seven–bay house, with a hipped 
tiled roof and rendered finish, currently used as 
a restaurant.  It includes a porch with half–round 
arches to the side and front, with a glazed verandah 
above positioned at the centre.  The windows on the 
front and side elevations are side–hung casements, 
the ground floor ones having shutters.  The windows 
on the first floor verandah are modern with shutters.  
The front door has a lattice pattern with glazing 
and overlight, with a narrow window on either side.  
The machine–tiled roof has deep sprocketed eaves 
supported by timber brackets.  On the rear (garden) 
elevation the central staircase tower is defined by 
a blank base and high–level casement windows 
up to the eaves with louvered shutters.  The upper 
floor windows are a continuous run of casement 
windows, though much altered or replaced.  

A single–storey covered walkway survives on the 
north–west with a scalloped concrete trellis and 
tiled roof connecting the property to a single–storey 
ancillary building.  This building is one of two, one 
on each side, seen on a 1950 aerial photograph.  
The building to the north–east has since been 
removed and replaced by a single–storey extension.  
House 4, being placed on the same axis as the 
President’s house, remains in close proximity to the 
historic college buildings with which it still forms a 
discernible group. 
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House 5 

House 5 is a two–storey, seven–bay house, with 
a hipped tiled roof and rendered finish, currently 
occupied by the Institute of Policy Studies.  It 
comprises a simple porch at its centre with half–round 
arches to the side, a balcony above and distinct water 
sprouts to either side.  The windows on the front 
and side elevations are side–hung casements, with 
a glazed double door with side–lights and overlight 
onto the balcony. The front door has a lattice pattern 
with glazing and overlight, with a narrow window 
to either side, also with the same lattice pattern.  
The machine–tiled roof has deep sprocketed eaves 
supported by timber brackets.  On the rear (garden) 
elevation the central staircase tower is defined by a 
blank base and high level casement windows up to the 
distinctly pointed eaves.  The upper floor windows are 
a continuous run of casement windows on both sides 
with shutters.  On the ground floor the walls are largely 
blank with small ventilation openings.  A single–storey 
ancillary building to the southwest shown on a 1950 
aerial photograph has been replaced by a new two–
storey building.   House 5 remains in close proximity to 
the historic college buildings with which it still forms a 
discernible group.  To its side a new two–storey building 
has been erected.

Raffles Hall (now known as the Raffles Building)

Founded in 1958, Raffles Hall was the first residential 
hall for students to be established at the Bukit Timah 
campus, along Evans Road (on the outer edges of the 
Botanic Gardens).  The building is mainly constructed 
in reinforced concrete with three connecting wings.  
It is raised off the ground on thin round pilotis, a 
characteristic architectural feature of the era.  The 
circulation cores are well–ventilated and finished 
with differentiated patterns across the building which 
add visual interest to the façades.  At one wing, the 
façade is composed of windows that are angled to 
give better ventilation and privacy.  The windows also 
have a decorative infill metal panel beneath them, 
with solid colours that contrast with the walls.  Overall, 
a different variety of materials and textures are used 
across the different façades of the well–proportioned 
building, resulting in a pleasing visual composition.  

The Garage (Figure 10 – No. 7)

The Garage, located by the Foliage Garden, was 
completed sometime between 1924 and 1928.  
Used today as storage space, it was originally 

intended to be used by a number of college 
professors/high ranking officials to park their 
vehicles.  The Garage is a seven–bay, two–storey 
service building with a rendered finish and a hipped 
machine–tiled roof, constructed against a slope.  It 
is well–proportioned and executed in a distinctly 
Art Deco style, with a modernist aesthetic .  The 
ground floor is formed of a plinth with half–round 
arched entrances to the garages.  The first floor is 
set back from the front and sides and accessed by a 
staircase from either side.  The windows to the front 
are casements with overlights.  The rear elevation 
opens onto a small courtyard with the service rooms 
(kitchen and bathroom) located to either side.  The 
rear elevation is glazed with long strips of casement 
windows intercepted by structural columns.  The 
ground floor is made up of individual garage spaces 
with new metal roller doors.  The first floor is a 
single open space with an exposed timber truss 
roof.  It should be noted that the building has some 
termite damage and a leaking roof, issues which are 
scheduled to be addressed during 2014.  

House 6 (Figure 10 – No. 13)

This property was built as the Field Assistant’s house 
and was competed in 1919.  It is however unclear 
how long it was used for this purpose as the Field 
Assistant position became redundant with the 
replacement of most of the Economic Gardens 
with the former Raffles College.  It is currently 
occupied by the National Biodiversity Centre and 
is largely secluded by vegetation.  It consists of a 
two–storey, five–bay house with a hipped tiled roof 
and rendered finish.  Concrete string courses run 
beneath and above the windows, extending into 
shade canopies over the windows.  There is a porch 
at the centre with half–round arches to the side and 
front, glazed in above. The windows on the front and 
side elevations are side–hung casements.  The front 
door, up five steps, is a modern replacement with a 
narrow window to either side.  On the rear elevation 
the central staircase tower projects out.  A single–
storey ancillary building to the rear is connected to 
the house by a covered walkway. 

This modest domestic building illustrates a 
transition from the traditional 19th century 
colonial bungalow to the later period of Public 
Works Department housing.  It was designated a 
Conserved Building in 2013.
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Visitor Centre and National Parks Board 
Headquarters (Figure 10 – Nos. 15 and 16)

The visitor centre and NParks Headquarters 
buildings were both constructed in 1998.  They are 
located close to the Nassim Gate.  The visitor centre 
is a timber structure with shingle roof tiles and 
decorative motives in coloured glass while the NParks 
headquarters is a partly concrete, partly timber 
structure with shingle roof tiles.  The latter comprises 
two floors and a basement carpark.

E.J.H. Corner House (Figure 10 – No. 17)

This house was built in 1910 and was intended as the 
residence of the Botanic Gardens’ serving Assistant 
Curators – it is currently used as a restaurant.  It is 
named after Edred John Henry Corner (Assistant 
Director and its occupant between 1929 and 1946) 
who specialised in mycology including the collection 
and study of local fungi.  His most famous botanical 
work, however, is Wayside Trees of Malaya, still the key 
reference for those interested in the region’s trees. 
During the war Kiyohiko Watanabe (the then assistant 
of Director Koriba) resided in the house.  He is known 
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for having produced over 400 pen and ink drawings 
of economic plants during his time in Singapore 
(Tinsley, 2009).  

E.J.H. Corner House belongs to a generic group of 
two–storey Black and White style timber bungalows 
that government engineers and architects built 
during the colonial days.  It however has its own 
peculiarity such as the gable-hip roof with front 
shoulders and attached lean-to-to projections on 
three sides.

The rendered masonry base with a porte–cochere 
in the centre of four plain classical style pilasters 
and pilasters on either side forming the ground 
floor verandah, supports the first floor timber frame 
structure with elegantly shaped timber brackets.  The 
half–hipped roof with a gable end to the front has 
Singapore tiles.  The gable end is half–timbered with 
a simple bargeboard.  There are also boarded eaves in 
the black and white fashion.  

The house is organised around interior rooms at the 
rear, a wide porch at the front and verandah to the 
side on the ground floor and a large open verandah 
(lounge verandah) over the porch and to the side on 
the first floor (which is glassed in).  A timber staircase 
to the side of the entrance porch with square newel 
posts, half–round handrail and stick balusters 
connects the two floors.  A narrow balcony/verandah 
at the rear with a second staircase in a similar style 
connects to the ancillary service block at the rear.  

The house was originally located on Cluny Road when 
this formed the boundary of the Botanic Gardens and 
was known as 30 Cluny Road.  Today it is set among 
lush vegetation – but it is unclear if this was always 
the case or the design intention..   It is executed to 
a high level of craftsmanship and is of a climatically 
sensitive design, with a ‘harmonious expression of 
solid and void on the external façades’.  The interior 
has been restored and updated to accommodate 
a modern restaurant function, though the main 
elements of the layout have been retained.  It was 
designated a Conserved Building in May 2008.

Symphony Stage (Figure 10 – No. 18)

The Symphony Stage (also known as the Shaw 
Foundation Symphony Stage) is a prominent feature 
built on an islet at the southern end of Symphony 
Lake (an artificial lake located at the northern end 

of Palm Valley).  It plays host to different concerts 
and performances throughout the year including 
concerts by the Singapore Symphony Orchestra.  
The stage’s design is inspired by its setting in the 
Palm Valley.  Echoing the organic forms of flowers 
and leaves, the structure consists of two overlapping 
petal–like forms growing out of a floral stem.  The 
bigger petal shelters the stage while the smaller 
one at the rear houses the changing area and 
support services.  The petal–like form of the roof 
is constructed from free–standing steel ribs and 
cladded with a titanium zinc roof which allows 
the complex curvature to be achieved. The ribbed 
texture of the roof also evokes the venation of 
flowers and leaves.  The stage was completed in 
2005, replacing an earlier stage (1995).

Symphony Stage
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National Orchid Garden Structures and Nursery 
(Figure 10 – No. 19–21 and 23)

The National Orchid Garden zone contains the 
following structures/buildings:

 _ Entrance Pavilion – a one–storey timber pavilion 
with shingle roof tiles, completed in 1995, 
or s the ticket office entrance to the National 

Orchid Garden and houses a shop (renovation/
remodelling works are planned for 2014–16).  

 _ Tan Hoon Siang misthouse and Yuen–Peng 
McNeice bromeliad enclosure, both erected in 1995 
when the National Orchid arden was rst laid out   
Both of these structures are approximately 3m 
high, have green painted steel frames and green 
coloured knitted wire esh   The isthouse has 
wire mesh walls and ceiling, while the bromeliad 
structure only has a wire mesh ceiling. 

 _ A metal and glass cool house, accessed via a raised 
wooden boardwalk with metal railings, which also 
runs through the cool house itself.  Completed in 
2004 (as prototypes to test its viability prior to use 
in other Singaporean gardens such as Gardens 
by the Bay  it ro ides a re rigerated s ace o en 

lled with ist  which allows a selection o  tro ical 
mountain species of various plant families to be 
grown at the Botanic Gardens.  

 _ The National Orchid arden s nursery is located 
immediately adjacent to its northern boundary.  
t includes a s all office building and two caged 

shade houses (renovation/remodelling works are 
planned for 2014–16).

Burkill Hall (Figure 10 – No. 22)

Built in 1868, Burkill Hall was intended as the residence 
of the serving Manager, Superintendent or Director of 
the Botanic Gardens.  It was named after two of the 
directors, Isaac Henry Burkill (Director between 1912 
and 1925) and Humphrey Morrison Burkill (Director 
between 1957 and 1969), both of whom resided at the 
house.  The latter was also born there.

Botanic Garden superintendents who lived at Burkill 
Hall included Laurence Niven (who lived there 
between 1868 and 1875), followed by James Murton 
(1875–1880), Nathaniel Cantley (1880/01–1887) and 
then Henry Ridley (1888–1912) as the first director, 

all of whom were influential in the introduction of 
plantation crops to Southeast Asia.  Isaac Henry 
Burkill was the author of the Dictionary of the 
Economic Products of the Malaya Peninsula (1935), 
which is to this day one of the most comprehensive 
texts on the uses of tropical plants.  His son 
Humphrey Morrison Burkill (Director between 1957–
1969) is best known for his research into Malayan 
seaweeds and steering the Botanic Gardens through 
tough times in the 1960s.  The property was slightly 
damaged during the Japanese occupation, having 
been shelled.  This fractured the ceiling and left a hole 
in a corner near the roof (Tinsley, 2009). 

Burkill Hall is a two–storey symmetrical Black and 
White bungalow of the plantation style (Davison, 
2010).  The square ground floor is made up of 4 x 
4 square classical style pilasters, partly filled in with 
masonry around the external boundary.  A central 
forward–projecting entrance porch also with stuccoed 
pilasters and stuccoed Tuscan order columns above 
it supports the first floor timber frame and open 
central verandah.  Double–height timber columns 
on a masonry base support the roof structure as 
well as the narrow verandas to the side.  The near 
pyramidal hipped roof is made of Singapore tiles laid 
directly onto the timber roof structure.  The walls are 
rendered with the timber frame visible around the 
edges and the visible gable walls are half–timbered.  
The verandah railings are timber and the windows 
are casements with louvered shutters.  A covered 
walkway leads to a two–storey ancillary service building 
to the rear.  The ‘sitting-verandas’ are an outstanding 
feature, suspended under the broad-eaves along a 
longitudinal axis.  The arrangement uniquely conveys 
a ‘wind-tunnel effect’ via the central hall that opens to 
bedrooms on both sides.

Burkill Hall

 
©

Ch
ris

 B
la

nd
fo

rd
 A

ss
oc

ia
te

s



35Singapore 
Botanic 

Gardens

Burkill Hall is not only the oldest surviving building 
in the Botanic Gardens but also a good and rare 
example of a plantation style Black and White Straits 
Settlements bungalow.  As such it also exemplifies 
the climatic functionality of the colonial bungalow 
with its overhanging eaves and internal air circulation, 
leading one commentator to describe it as being 
‘one of Singapore’s most environment–friendly 
buildings’ (Powell, 1994).  Moreover, it was the home 
of successive superintendents/directors of the 
Botanic Gardens, all of whom not only played a key 
role in the development of the Botanic Gardens, but 
also contributed significantly to accomplishments in 
tropical biodiversity research/understanding.  It was 
designated a Conserved Building in May 2008.

Halia Restaurant Complex (Figure 10 – No. 24)

The Halia restaurant complex, a one–storey complex 
including a restaurant and separate function rooms 
(located either side of the main path through the Ginger 
Garden) was opened at the northern end of the Ginger 
Garden in April 2001.  These are fairly simple buildings, 
with a rendered finish and clay roof tiles, and are due to 
be modified in 2013/14.  

Potting Yard Buildings (Figure 10 – No. 25)

A nursery was opened in 1882 in the area currently 
known as the potting yard.  The old building, constructed 
in wood, which is now used as an office and storeroom, 
was re–roofed with a corrugated metal roof in 2007.  A 
number of buildings have been added in the potting 
yard area including:

 _ Training facilities added in 1999 for the School of 
Horticulture, in the form of a temporary shed–like 
structure.  This structure has a modular metal sheet wall 
finish and corrugated metal roof.  It was enhanced with 
additional classrooms in 2005 by CUGE and is still used 
by them for conducting training/educational courses.

 _ An enclosed building with a modular metal sheet 
wall nish and corrugated etal roo  built in 
late 1980s.  It currently houses the Landscape 
Technicians office and a storeroo  or exhibition 
materials.

 _ Two cool houses with air–conditioning and misting 
for orchids, gingers, Hoya and Gesneriaceae (year of 
construction currently unknown).
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Brick steps detail
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Pergola in the Plant House Garden
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 _ A block of metal sheds built in 2009 to store golf carts.

 _  toilet block with a corrugated etal roo  nish  
built in 2009.

 _ Two rows of metal sheds built in 2007 to store 
landscape tools and leaf mulch.

Pergolas and Brick Steps in the Plant House Garden 
(Figure 10 – No. 26)

The Plant House Garden (which originally contained 
a large ‘plant/exhibition house’ constructed in 1882 
and roofed in 1885, to accommodate public flower 
shows and displays of potted plants and annuals, 
some of which were for sale), now comprises a 
grass quadrangle with a central water lily pond 
(completed 1958).  Pergolas draped in plants 
provide a shaded walkway around all four sides of 
the quadrangle.  The eastern and western pergolas 
consist of brick pillars supporting cross–beams and 
a sturdy open lattice.  The northern and southern 
pergolas are made of steel.  The raised beds edged 
with coral limestones are the oldest features of this 
garden area but it remains unclear whether they 
are contemporary with the original plant/exhibition 
house.  The original ‘plant/exhibition house’ 
structure also included an extension for orchids at 
its northern extremity (erected in 1889), which is 
now a fernery.  Brick steps , made during World War II 
by Australian prisoners of war, provide access down 
to the Plant House Garden.

Pergola by Sun Garden (Figure 10 – No. 27)

A pergola consisting of re–used bricks and timber 
is located close to the Sun Garden, connecting the 
Upper and Lower Ring roads to the south–west part 
of Bandstand Hill.  Originally erected in 1935, the 
pergola was rebuilt in 1957.

Bandstand (Figure 10 – No. 29)

The Bandstand, which was completed in 1930, is 
located in a prominent location in one of the earliest 
parts of the Botanic Gardens.  It was erected on the 
band parade area (the highest point in the southern 
part of the Botanic Gardens), which was first laid out 
by Niven during the early 1860s.  The parade area 
and later the Bandstand were used continuously 
for concerts until the mid–1970s, when they were 
transferred to the island in Symphony Lake (1976).  

The Bandstand is octagonal, raised on a brick base 
and accessed via timber steps.  Simple latticework 
columns support the octagonal slate tiled roof. The 
lattice pattern is repeated on the balustrades and 
cornice.  Bandstands were a key feature of Victorian 
British public parks.  It is well–executed and has 
become a ‘picturesque’ and symbolic feature within 
the Botanic Gardens and a favourite site for bridal 
couples to be photographed.  It was designated a 
Conserved Structure in December 2009.

Sun Garden, Bonsai Garden and Sundial Garden 
Structures (Figure 10 – Nos. 28, 30 and 31)

The Sun Garden contains a green painted steel 
structure, erected in 2005, with a glass roof which 
provides shelter for some of the garden’s collections.  
The Bonsai Garden includes a modern concrete 
and steel semi–circular shaped structure, which 
houses some of the bonsai collection.  The structure 
includes a steel and glass roof, which has some 
openings.  It was erected in 2005.  A small wooden 
pergola is located at the top of a short set of steps 
along the Sundial Garden’s eastern boundary.

Bandstand
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Shelter and Toilet Block (Figure 10 – No. 32)

A modern shelter and toilet block is located close to 
Holttum Hall.  These facilities are in good condition.

Holttum Hall (Figure 10 – No. 33)

Holttum Hall is a fine example of a colonial 
bungalow in Singapore.  Although ‘domestic’ 
in scale, this building, completed in 1921, was 
intended as an office.  It is named after Eric Holttum 
(appointed Director in 1925) who is best known for 
developing methods of propagating orchids which 
allowed the mass production of orchid hybrids.  
Holttum Hall was his office and, on the upper floor, 
his orchid laboratory.  It ceased to be used as offices/
research laboratories in 2010 and has housed 
the site’s Heritage Museum since 2013.  It was 
designated a Conserved Building in May 2008.  

The building is rectangular with a three–bay 
frontage.  It is rare that Edwardian Architecture 
in Singapore is so clean-cut and trimmed by an 
elegant stucco work and joinery details. It has a 
rendered finish with double–height pilasters dividing 
each bay, the centre bay being wider.  Mouldings 
are located beneath and above the ground and 
first floor windows.  A single–storey pitched roof 
porch, supported by timber columns on a masonry 
base, is located in the centre of the hall and is in 
a vernacular of Arts and Crafts style compared to 
the more classical features of the building itself.  
Holttum Hall is the only building in the Botanic 
Gardens in a more distinctly European style, though 
still incorporating features such as roof vents and 
louvered vents over the windows to cope with the 
tropical climate.  

CDL Green Gallery (Figure 10 – No. 34)

The CDL Green Gallery, located just south of Holttum 
Hall (where a former herbarium building once stood), 
is a temporary exhibition centre showcasing botanical 
and greening–related exhibits, which will be present 
for at least the next 10 years.  It is Singapore’s first 
purpose–built zero–energy gallery and includes 
for the first time in Singapore, two eco–innovative 
technologies (a fully complete prefabricated modular 
system for quick construction and the use of the 
durable biomaterial Hempcrete).  Other sustainable 
features include green walls, a green roof, solar 
photovoltaic cladded roof panels and energy efficient 
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Tanglin Gate (decorated with red banners for National Day)
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interior fittings.  The Building and Construction 
Authority (BCA) has accorded this gallery the BCA 
Green Mark Platinum status (the highest tier for 
green buildings in Singapore).

Ridley Hall (Figure 10 – No. 35)

Built in 1881–82, Ridley Hall is one of the oldest 
properties in the Botanic Gardens and the earliest 
surviving administrative building.  Although 
originally constructed during Nathaniel Cantley’s 
tenure as Superintendent to house the Herbarium 
and Library collections, it was later named after 
the Botanic Gardens’ first Director, Henry Nicholas 
Ridley, who used it as his office and laboratory.  
Ridley is best known for his extensive work on 
rubber cultivation – his work having been pivotal to 
the development and expansion of the Malayan/
Southeast Asian rubber industry.  The herbarium/
library collections were rehoused in a new building 
erected immediately south of where Holttum 
Hall stands. Today, Ridley Hall serves as a meeting 
space and the rear part of it as accommodation for 
visiting scientists and exchange programmes.  It was 
designated a Conserved Building in May 2008.

It consists of two blocks, a Hall itself, set apart by 
an open lobby and a service wing.  The impact 
comes from a reductive front elevation, via a sunken 
piazza, adjacent to a new annex wing.  Here the 
facade is flanked by two pylon-like shoulders and 
leavened by a pair of doors and timber louvers 
flushed to the underside of the eaves.  The scale 
is unusually intimate, matched by express details, 
like a ventilator slit justified above the stiles of the 
central doorways.  There is evidence of Chinese 
joinery details that support the roof structure and 
broad eaves in the form of chunky top-plate and 
carved timber brackets.  It is a craft form that no 
longer exists today in Singapore.  The construction 
of the side elevation constitutes an Anglo-Malayan 
tradition, like a semi-basement, comprised of 
five semi-elliptical arches.  The five window bays 
correspond with the semi-basement arcade below.

Botany Centre and Green Pavilion (Figure 10 – Nos. 
36 and 37)

The Botany Centre, completed in 2005 and 
officially opened the following year, was designed 
around a heritage Calophyllum tree and provides a 

range of facilities arranged on five floors.  The two 
basement floors contain a carpark, store rooms, a 
restaurant and mechanical and electrical rooms.  A 
function hall, toilets, laboratories, offices, library and 
herbarium and mechanical and electrical rooms are 
located at Level 1, which extends under Holttum 
Lawn.  Level 2 and 3 provide access to offices, 
laboratories, function/meeting rooms, toilets and a 
mechanical and electrical room.  

The Green Pavilion, located to the south of the main 
Botany Centre, features Singapore’s first pitched 
green roof.  It houses the visitor services desk at 
ground level (which is open on four sides, the pitched 
roof supported by concrete pillars) and a restaurant in 
its basement.  There are plans to convert part of the 
visitor service area into a retail outlet.

Tanglin Main Gate (Figure 10 – No. 38)

A new aluminium gate, replacing gates dating from 
the 1980s (which have been reused at the Bukit 
Timah MRT gateway), was erected in 2006 at the 
main historical entrance to the Botanic Gardens 
(located at the junction of Holland, Napier and Cluny 
Roads).  The gate’s motif is based on the flowering 
climber, Bauhinia kockiana. 

Swan Lake Gazebo (Figure 10 – No. 39)

The Swan Lake gazebo, which is believed to date 
back to the 1850s, originates from Old Admiralty 
House on Grange Road.  It was brought to the 
Singapore Botanic Gardens in 1969 and has since 
been re–located a number of times within the 
Botanic Gardens.  This cast iron three–bay by 
three–bay garden structure is in the Gothic Revival 
style, with slender columns, decorative brackets and 
railings.  The tiled roof, acroteria and ridge casting 
decoration formed part of repair works carried out 
after a tree fell on the gazebo.

Since 2001 the gazebo has been located on the 
south–east edge of Swan Lake.  Although this is a 
new location, it was typical in parks and gardens of 
the English Landscape tradition for shelters to be 
placed on the side of lakes and water features.  Its 
cast iron elements are standard pieces produced 
at a time when they were commonly used for a 
variety of functions, including railway stations.  It was 
designated a Conserved Structure in December 2009.
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Historic Gazebo (Figure 10 – No. 40)

A second gazebo/shelter is located to the north–east 
of Swan Lake.  This feature accentuates the 19th 
century origins of the Botanic Gardens although little 
is known of its actual history.  It is made up of cast 
iron columns and decorative brackets in the Gothic 
style.  The columns support new rolled steel joists 
(RSJ) beams to which the brackets are fixed with 
modern fixings.  Its hipped roof is new.  Although the 
cast iron components are original, the structure into 
which they have been formed with modern RSJs is 
new.  Whether the components originally formed a 
gazebo–like structure is unknown. 

Sculptures

The Botanic Gardens includes a number of sculptures, 
named: Girl on a Swing (1984), Girl on a Bicycle (1987), 
Lady on a Hammock (1989), the Swiss Granite Fountain 
(1991), Swing Me Mama (1999), Passing of Knowledge 
(2003), Joy (2005), Flight of Swans (2006), Chopin 
(2008), Chang Kuda (2011), Conservation with Nature 
(2011) and the Book Reader (2006).  The corner statues 
in the Sundial Garden were added in 2006.

Shelters 

In addition to the two shelters/gazebos already 
described, the Botanic Gardens contain 21 shelters, 
which are predominantly simple wooden shelters.  
These are peppered across the site as a whole.  The 
shelter south–west of Holttum Hall is made up of 
three individual concrete rendered shelters with 
tiled roofs and a toilet block in the same style.

Girl on a Bicycle sculpture
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The Botanic Gardens’ Collections

Relevance of the Collections

Since at least the late 19th century, the Botanic 
Gardens’ diverse and comprehensive collections 
have underpinned its continued role as a leading 
centre for plant research and conservation in 
Southeast Asia and key community green space/
visitor attraction.  Today, the site is internationally 
recognised for its importance in relation to tropical 
botany and horticulture and as a world–class visitor 
attraction.  Its collections are used daily at many 
different levels, supporting the work of scientists 
and researchers (employed by the Botanic Gardens 
and visiting) as well as the site’s educational and 
recreational functions.  

The site’s Research and Conservation Branch 
focuses on three core areas: plant systematics 
research led by the Herbarium Team; orchid 
breeding and native plant conservation research 
and development conducted by the Conservation 
and Molecular Biology Team; and the continuing 
development of research support capabilities led 
by the Library of Botany and Horticulture Team.  
The collections are important research tools which 
are studied by the Singapore Botanic Gardens’ 
researchers (and other international, regional and 
local researchers), leading to advancements in 
the scientific understanding of plant and fungal 
diversity and the publication of research in scientific 
journals, conference proceedings, books etc. (42 
scientific papers were published by the Botanic 
Gardens’ staff in refereed journals in 2012–13).  The 
living collections are also used for reintroductions 
to natural and semi–natural habitats as part of the 
Botanic Gardens’ conservation efforts.  The most 
important preserved collections (nomenclatural 
types) are being image–scanned at high resolution 
and made available via the Internet for remote 
access. 

The Singapore Botanic Gardens has and continues 
to run a range of activities/training programmes 
which contribute to capacity building and 
technology transfer.  Recent examples include: 

 _ 2008 and 2010: the Singapore Botanic Gardens, 
in collaboration with the Royal Botanic Garden 
Edinburgh, actively supported the French funded 

Botanical study of Zingiberaceae in Cambodia, 
Laos and Vietnam by preparing and delivering 
training workshops.

 _ 2 : The Singa ore Botanic ardens organised 
the 1st International Working Group Meeting on 
the Taxonomy of Convolvulaceae.

 _ 2 : The Singa ore Botanic ardens  
in collaboration with the Flora Malesiana 
Foundation, organised the 8th International Flora 
Malesiana Symposium.

 _ 2 : The Singa ore Botanic ardens hosted a 
Botanic Gardens Management Training Course 
for the Southeast Asian region, run by Botanic 
Gardens Conservation International (BGCI) 
which at the ti e had an office in the Botanic 
Gardens.

 _ 2 2: Two weeks training was ro ided to e 
e bers o  sta  ro  the ha Tad e Botanic 

Garden (Laos) at the Singapore Botanic Gardens.  
Two scientists from the Singapore Botanic 
Gardens later visited the Pha Tad Ke Botanic 

arden to train local sta  in eld sur ey and 
collection techniques.

 _ 2 2: Two e bers o  sta  ro  the Singa ore 
Botanic ardens ro ided training in eld sur ey  
collection techniques and living collections to six 
employees from the Biotechnology and Ecology 
Institute (Ministry of Science & Technology, Laos) 
over a six day period. 

 _ 2 2:  e ber o  sta  ro  the Singa ore 
Botanic ardens trained 2 local students sta  
in Thailand and aos o er a one week eriod

 _ 2 2 2 : Three rench horticultural interns 
trained at the Singapore Botanic Gardens over a 
period of two months.

 _ 2 :   e ber o  sta  ro  the Singa ore 
Botanic Gardens trained 57 individuals over six 
days in Laos on orchid cultivation and breeding.

 _ 2 :  e bers o  sta  ro  the Ta bling 
Tiger Reserve (Sumatra) received two days of 
training at the Singapore Botanic Gardens.  Eight 

e bers o  sta  subse uently recei ed training 
in Sumatra.
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 _ 2 : The Singa ore Botanic ardens hosted a 
United Nations Environment Programme (UNEP) 
Global Strategy for Plant Conservation workshop 
for ASEAN countries.

 _  e ber o  sta  ro  Singa ore Botanic 
Gardens provided training on herbarium 
collection anage ent to sta  at the Brunei 
Herbarium.

Collaborative work takes place between the 
Singapore Botanic Gardens and other Gardens/
scientific institutions, which is reflected in the recent 
Memorandum of Understanding (MoU) on joint 
botanical surveying signed by NParks and Brunei’s 
Forestry Department.  Whilst NParks/the Singapore 
Botanic Gardens has collaborated with Brunei in 
the past on occasional field trips, the MoU outlines 
a more specialised and planned programme for 
research and training over five years, extendable for 
a further five years.  

The site’s educational remit is aligned with the 
Global Strategy for Plant Conservation.  It aims to 
connect people and plants and to increase public 
awareness, appreciation and knowledge of plants, 
nature and environmental conservation through a 
wide range of quality educational programmes.  The 
Botanic Gardens works closely with the Ministry 
of Education (MOE) to develop programmes that 
meet the curriculum needs of schools for subjects 
such as geography, national education, history, 
science and social studies. For example, the Jacob 
Ballas Children’s Garden (located outside of the 
Nominated Property but within the proposed Buffer 
Zone) and National Orchid Garden (located within 
the Nominated Property) are recommended sites for 
field–based learning in the Social Studies Syllabus 
for Primary 1 and Primary 2 students respectively.

746 educational activities were run at the site 
between April 2012 and March 2013.  The site 
offers approximately 50 different educational 
programmes for schools (guided tours, talks and 
workshops), over 20 for adults and monthly talks 
by local and international speakers focused on 
botany, biodiversity and conservation.  89,000 
school children visited the Botanic Gardens in 
2012/13 (83,000 visited the Royal Botanic Gardens, 
Kew in that same year), 24,000 of which received 
programmed educational activities. A further 9,000 

adults benefitted from such programmes.  Much can 
also be learned informally at the Botanic Gardens 
through the interpretation provided across the site.  
There is an aspiration, for example, that individuals 
visiting the Healing Garden will become more aware 
of the fast disappearing knowledge of medicinal 
plants and their uses.  It should be noted that the 
Botanic Gardens’ living collections are used by 
some tertiary institutions for teaching (e.g. students 
from the Ngee Ann Polytechnic and National 
Institute of  Education use the living collections 
for Plant Identification Classes, Certified Practising 
Horticulturist Course and Certified Arborist Course).
University students also make use of the reference 
collections.

The collections underpin the site’s important role 
as a public recreational space and visitor attraction.  
Welcoming approximately 4.4 million visitors 
annually, it is the most visited botanic garden in 
the world.  The Botanic Gardens provides much 
needed access to nature and open space for many 
Singaporeans, for whom the natural world is only 
generally present in the street trees, urban greenery 
and the city’s all–important public parks.  Visitors 
come to the Botanic Gardens for many different 
reasons including, for example, to exercise, have 
a stroll, learn about the plant world, see specific 
horticultural attractions/displays, observe nature, 
meet friends/family and celebrate a momentous 
occasion.   

The Botanic Gardens is also a venue for the arts 
(Zadok Ben–David’s exhibition in 2012/13 being an 
example) and musical performances.  In addition, 
the VIP Orchid Naming programme plays a role in 
bolstering international relations.  To date nearly 200 
orchid hybrids have been specially bred and named 
in honour of visiting heads of state and dignitaries 
from a wide range of countries).  These include:

 _ Rhyncattleanthe Juan Manuel Santos Calderon, 
named in honour of the President of the 
Republic of Columbia (2012).

 _ Dendrobium Tarja Halonen, named in honour of 
the then President of Finland (2008).

 _ Dendrobium Angela Merkel, named in honour of 
the Chancellor of Federal Republic of Germany 
(2011).
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 _ Vanda Usha, named in honour of the then First 
Lady of India (2000).

 _ Renantanda Akihito, named in honour of the 
Emperor of Japan (1970).

 _ Dendrobium Karim Massimov, named in 
honour of the Prime Minister of the Republic of 
Kazakhstan (2010).

 _ Dendrobium Roh Moo-Hyun, named in honour 
of the then First Lady of South Korea (2003).

 _ Dendrobium Najib Rosmah, named in honour 
of the Prime Minister and Spouse of Malaysia 
(2009).

 _ Ascocenda Benigno S Aquino III, named in 
honour of the President of the Republic of the 
Philippines (2011). 

 _ Ascocenda Donald Malgorzata, named in honour 
of the Prime Minister and Spouse of Poland 
(2012).

 _ Rhyncholaeliocattleya Maria Cavaco Silva, named 
in honour of the First Lady of the Republic of 
Portugal (2012).

 _ Dendrobium Sheikh Abdullah, named in honour 
of the Prime Minister and Minister of Interior of 
the State of Qatar (2013).

 _ Dendrobium Recep Tayyip-Emine Erdogan, named 
in honour of the Prime Minister of the Republic of 
Turkey and Mrs Emine Erdogan (2014).

 _ Cahuzacara Hanh Sang, named in honour of the 
President and Spouse of Vietnam (2011).

 The National Orchid Garden, a paid attraction within 
the Botanic Gardens, receives between 500,000 and 
600,000 visitors annually, of which c.90% are foreign 
tourists.

The Singapore Botanic Gardens is the custodian of 
three main types of collections (preserved, living/
genetic and documentary/visual), commenced at 
different points in time for different purposes.  A 
summary of the collections held at the Garden is 
presented in Table 1.

Further information regarding each of the three 
main types of collections held at the Botanic 
Gardens is provided in the following sections.

Educational activities
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Table 1 Collections Held at the Singapore Botanic Gardens

Collection Location Size Nature 
Preserved Collections 
Herbarium Herbarium/Botany Centre 750,000 Dried pressed plants (general 

collection Malesia) (includes 8,000 
type specimens)

24,000 Dried pressed plants (Singapore 
Botanic Gardens collection)

Mycology Herbarium/Botany Centre 6,000 Dried fungi
Spirit Herbarium/Botany Centre 6,200 Plants and fungi preserved in 

alcohol 
Living and Genetic Resource Collections
Living Singapore Botanic 

Gardens 
36,400 Living plants accessions

Micropropagation Laboratories/Botany 
Centre

92,000 Orchid seedlings and plantlets and 
native and ornamental plantlets

DNA Laboratories/Botany 
Centre

200 Individual DNA aliquots/samples

Documentary and Visual Reference Collections
Library Library/Botany Centre 28,000 Books and pamphlets 

300 Journal titles 
Archive Library/Botany Centre 214 Published/unpublished maps 

290 DVDs 
50 Microfilm 
100 Microfiche
95 Annual Reports 
– Other (e.g. unpublished notes/

letters)
Photographs Library Archive/Botany 

Centre
1,307 Photographs of flora and fauna 

species, Singapore Botanic 
Gardens, people

Photographs Botany Centre/Living 
Collections database

18,000 High resolution images of the living 
collections 

Photographs Herbarium/Botany Centre 5,000 High resolution images of type 
specimens

Artwork Library Archive/Botany 
Centre

2,000 Paintings and illustrations of the 
Botanic Gardens and flora/fauna

Artefacts Library/Botany Centre – Including historic furniture and 
botanical equipment
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Preserved Collections (The Singapore 
Herbarium and Plants Systematics Research)

The preserved collections (herbarium, mycology 
and spirit collections) are located in the herbarium, 
which is Singapore’s major archive for botanical 
research specimens and associated information.  
They primarily serve the research needs of the 
scientific community.  Specially prepared sets of 
herbarium specimens of common plants found in 
Singapore are available for public referencing in the 
library but these do not form part of the herbarium 
collection. 

Preserved collections were first started at the 
Singapore Botanic Gardens by James Murton in 
1875.  Since 1882, these collections have been 
housed in a number of different herbarium 
buildings, the most recent of which being the 
herbarium within the Botany Centre (international 
acronym SING), which opened in 2006.  The 
herbarium currently contains 750,000 dried paper 
mounted plant specimens, of which 8,000 are type 
specimens (the ultimate points of reference for 
the correct application of species’ names); 6,000 
fungal specimens and 6,200 plant/fungi specimens 
preserved in alcohol.  The preserved collections 
include a comprehensive record of plants grown in 
the Botanic Gardens over the last 130 years or so.

The collections mainly include material from 
Thailand, Malaysia, Singapore, Brunei, Indonesia, the 
Philippines and Papua New Guinea, and adjacent 
regions, with the most extensive collection from 
Singapore and Peninsula Malaysia dating from 
the 1880s.  Locally the herbarium provides an 
identification and advisory service.  Internationally, 
it collaborates with all institutions worldwide that 
maintain active research programmes for research 

into the spectacularly rich flora of the tropical and 
subtropical regions.  Current taxonomic and plant 
systematic specialisation at the herbarium involves 
studies of plant form and adaptation and useful 
features for their classification, including modern 
techniques analysing molecular–based evidence.  
The taxonomic research programme (revisions and 
monographs) focuses particularly on the following: 
the woody flora of Southeast Asia, the Southeast 
Asian Bambusinae alliance; the Fagraea complex 
(Gentianaceae) in Southeast Asia; the Gardenia 
alliance (Rubiaceae) in Asia-Pacific; Hoya and 
related Apocynaceae in South and Southeast Asia; 
Orchids (various studies on Orchidaceae are being 
conducted, continuing a historically significant 
attachment to the study of orchid biodiversity and 
culture at the Singapore Botanic Gardens); and 
Zingiberales in Asia (with a particular focus on the 
Indochinese floristic region and genera Curcuma 
and Zingiber).  The systematics research programme 
focuses particularly on the following: the 
systematics and evolution of the tribe Merremieae 
(Convolvulaceae); the phylogeny, polyploidy and 
evolution of the genome size in economically 
important gingers especially Curcuma; and the 
Southeast Asian Bambusinae alliance.  Researchers 
undertake fieldwork and, as mentioned previously, 
capacity training and joint collaborative work.

Whilst clearer identifications and character 
assessments of plants depend greatly on detailed 
morphological studies, their natural relationship and 
lineages often form an overarching interest at the 
Singapore Botanic Gardens.  Clearer assessments of 
inheritance or lineage patterns for natural groups 
of plants are often a useful platform for other 
sciences and applications, including horticulture 
and breeding.  The aggregated knowledge on the 
region’s flora, especially that of the Malay Peninsula 
and Borneo, helps inform the study of distribution 
patterns (including such aspects as species 
endemism) – the Singapore Botanic Gardens’ 
research expertise thus includes biogeography 
and related conservation perspectives on plant 
endemism, rarity and endangerment.

The herbarium is internationally accredited and 
has significant archival and research value.  It is 
a key component of over a century and a half 
of botanical field exploration, collection and 
documentation in Southeast Asia; it was the major 
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starting point, became the primary resource 
centre and maintains current importance as the 
lead holdings for the plant biodiversity/floristic 
archives of the Malay Peninsula (today’s Peninsula 
Malaysia and Singapore); and is central to on–going 
accomplishments in tropical biodiversity research 
and inventorying (more specifically within the 
Malay Peninsula).  All herbaria are valuable scientific 
facilities, but the Singapore Botanic Gardens 
herbarium can be singled out as having been 
fundamental to, and still continuing to play a key 
role in the only well–documented flora in super–rich 
ever wet Southeast Asia.  572 foreign scientists/
visitors came to the Herbarium between 2008 and 
June 2013. 

The preserved collections have formed the basis for 
floristic studies over long periods of time by many of 
the principal researchers in the region (e.g. Flora of 
the Malay Peninsula by Ridley 1922–25; A Dictionary 
of Economic Products by Burkill 1935; Orchids of 
Malaya by Holttum 1953).  

Living (in vivo) and Genetic (in vitro) Resource 
Collections 

The in vivo collections at Singapore Botanic Gardens 
are a remarkable asset and underpin its crucial role 
as a scientific institution, centre for learning and 
visitor attraction/amenity space.  The Singapore 
Botanic Gardens is the most visited botanic garden 
in the world.  The in vivo collections include 36,400 
living plant accessions which vary in age and origin.  
These represent 226 plant families, 1,739 genera, 
6,544 species and 9,021 taxa.  Some accessions, 
such as Adenanthera malayana (00/7038*A) 
are thought to pre–date the Botanic Gardens’ 
establishment in 1859.  The Botanic Gardens has 
a rich collection of palms, water plants and trees 
as well as specialist collections such as 200 kinds 
of bromeliads and 250 species of gingers and 
related families.  Its largest collection is of orchids, 
which number over 1,200 species and about 2,000 
hybrids.  Alongside the more recent Fragrant Garden 
(2013) and Evolution Garden (2005), a tract of 
approximately six hectares of primary rainforest 
survives in the Botanic Gardens, which includes 
critically endangered species.  The Rainforest was 
an important source of specimens (nomenclatural 
types) of newly described plant species from the 

Southeast Asian region.  The Singapore Botanic 
Gardens was historically sub–divided into ‘Lawns’, 
which defined management areas for the site.  The 
living collections are still managed according to 
these (see Appendix ii).  

The in vivo and in vitro collections together support 
the Botanic Gardens’ research and conservation 
programmes acting as a ‘research plant collection’ 
available for staff, students and external colleagues 
to use in this capacity.  Specific groups of 
plants currently being used for ‘active’ research 
projects include, for example Dipterocarpaceae, 
Myristicaceae, Orchidaceae, Zingiberales (especially 
Zingiberaceae), Apocynaceae (Hoya) and 
Begoniaceae.  

Current in situ conservation work focuses on the 
propagation and reintroduction of orchids and 
gingers (and their relatives) in Singapore and the 
reinforcement of rainforest reserves (in Singapore, 
but also potentially in other parts of the region), with 
ex situ collections going back in situ.  Some of the 
plants propagated for in situ and ex situ conservation 
are grown in vitro.  Research on cryo–preservation 
of orchid seeds and cytological studies for artificial 
induction of tetraploids is also being carried out.  
The Botanic Gardens’ living collections also form an 
important nexus for in situ conservation of plants 
and wildlife as part of the Singapore–wide network 
of nature reserves and nature parks connected via 
‘green’ corridors (some of which rely on community 
support stimulated through the Botanic Gardens’ 
outreach programmes).

The Conservation and Molecular Biology Team, 
which operates the specialised orchid breeding 
and conservation biotechnology laboratory, is 
responsible for raising a variety of plants (especially 
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orchids and ferns) which are difficult to propagate 
(until they can be weaned back to cultivation using 
conventional nursery techniques outside of the 
laboratory) and looking after plants precariously 
cared for under conventional nursery conditions 
as well as plants that are prone to viral infections 
or need to be ‘cleaned up’ from such infections.  
The Conservation and Molecular Biology Team is 
also responsible for producing colourful, unique 
orchids for display in the National Orchid Garden 
and the Botanic Gardens’ programmes.  More than 
500 hybrids have so far been registered with the 
International Registration Authority for Orchid 
Hybrids.  The breeding programme focuses on 
two major groups, dendrobiums and vandaceous 
orchids.  Besides creating new hybrids, selected 
orchids of superior quality are identified and 
mass produced through tissue culture techniques 
(cloning).  Molecular biology research is thus 
far involved with phylogenetic analysis of wild 
taxa (various families) and parental or lineage 
analysis for orchid hybrids and forms for which the 
origins are unclear, including the horticulturally 
important orchid genera Vanda (sensu lato) and 
Paphiopedilum.  Molecular phylogenetic work 
is carried out in conjunction with the taxonomic 
research undertaken at the Herbarium and 
significant enhancements to the laboratories 
equipment are taking place (2013/14) in support 
of such studies.  A new development for a seed 
bank is being initiated, which would strengthen the 
conservation support for the region’s plant life.

Bibliographic and Visual Reference Collections

The site contains a botanical and horticultural library, 
located in the Botany Centre.  It is sub–divided into two 
sections: the public reference centre and the reference 
library.  Altogether it contains approximately 30,000 
accessions, which include journals, books, botanical 
illustrations, CDs, slides, photographs, audiovisuals and 
other media.  The main function of these collections 
is to support research, both of the Singapore Botanic 
Gardens and of visiting scientists.  It includes a ‘rare 
books’ room protected from fire by inert gas.  

The public reference centre serves as the public 
face for the library and is open to the general public 
Monday to Friday.  It includes materials on botany 
and horticulture in the form of books, magazines, 
CDs and specially prepared sets of herbarium 
specimens of common plants found in Singapore 
(for referencing).  A changing exhibition of dried 
carpological (fruit) exhibits, botanical artefacts and 
rare books is also on display.  Materials available are 
only for reference in the public area of the library. 

The reference library is a specialist research library, 
only available to members of staff from NParks, 
visiting researchers and other authorised users.  It is 
one of the oldest libraries in Southeast Asia, having 
been in existence at the Botanic Gardens since 1875, 
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albeit in different buildings.  It includes journals (c.300 
titles), books and pamphlets (c.28,000, including 
c.2,000 rare books4), botanical illustrations (c.2,000 – 
mostly painted by Singapore Botanic Gardens artists 
between 1890 and 1950), DVDs (290), microfiche/
microfilm (150 on natures reserves and some 
titles in the rare collection), maps (214) and old 
photographs (1,307).  Many important international 
scientific journals, reference books, bibliographies, 
botanical reprints, monographs on botany and 
taxonomic studies, unique research papers and 
unpublished material are available here.  The library’s 
rich collections play a key role in strengthening the 
taxonomic and systematic research works carried out 
at the Botanic Gardens, providing essential references 
for modern–day taxonomy.

The Singapore Botanic Gardens’ century–old scientific 
journal, The Garden’s Bulletin Singapore, is a peer–
reviewed journal published twice a year by NParks, 
which has an international scope.  It publishes original 
papers and reviews on plant structure and taxonomy, 
evolution and biogeography, floristics, ecology 
and conservation, as well as related fields such as 
botanical biography, horticulture and ethnobotany, 
with emphasis on the plant life of the Southeast 
Asian–Pacific region.  The Singapore Botanic Gardens’ 
Gardenwise magazine is also published twice a year, 
bringing recent research (including into the Botanic 
Gardens’ heritage) and horticultural perspectives from 
the Singapore Botanic Gardens to a wider audience 
as part of Singapore Botanic Gardens’ public outreach 
programmes.  Both are available online.  This strong 
publications programme supports on–going and new 
projects on flora of the region.  The Botanic Gardens is 
a member of the Biodiversity Heritage Library, which 
provides free access to biodiversity knowledge.  The 
Botanic Gardens’ historic journals are available online 
via this library.

Biodiversity of the Botanic Gardens

The Botanic Gardens is of high biodiversity/nature 
conservation value. 

The flora of the Botanic Gardens is very well 
documented, from at least Cantley’s time onwards. 
Study of contemporary maps and historical reports 
relating to the area now occupied by the Singapore 

 The oldest book is na ed a li egi and is dated 5

Botanic Gardens indicates that, upon the major 
acquisitions of its land in 1859, 1866 and 1879, 
the landscape was covered in a series of different 
vegetation types.  Subsequently, as the Botanic 
Gardens’ living collections and landscapes were 
developed and managed, a further man–made, 
semi–natural environment has influenced the inherent 
ecology of the area until the present day.

The initial 22 hectares of land acquired for the 
establishment of the Botanic Gardens in 1859 
comprised approximately six hectares of ‘virgin’ 
rainforest to its eastern side and an undetermined 
area of fresh water swamp along its western boundary 
(subsequently Swan Lake).  This extant area of primary 
lowland rainforest is one of the few remnants of its 
kind in Singapore and a rare example of primary 
rainforest reserve within the limits of a major city.  Its 
biodiversity value is reflected in its designation as a 
Nature Area.  This multi–layered habitat comprises 
over 300 species of native plants (some of which are of 
economic importance, such as rattans, fruit trees and 
jelutong), including the previously presumed extinct  
in Singapore (and elsewhere rare) Planchonia grandis.  
Three main layers of trees are present: emergent trees 
(45m), canopy trees (35m) and lower trees (25m).  The 
under–storey layer comprises plants able to survive 
heavy shading imposed by the canopy above.  More 
than 80% of the Rainforest’s plant species are rare 
or endangered, not only in the Botanic Gardens, but 
also in Singapore.  The Rainforest contains a range of 
tropical animals, including species that have largely 
disappeared from other cities in the region (due to the 
city environment typically being incompatible with 
their requirements), such as Racket–tailed Drongo, 
Long–tailed Parakeet, Hill Myna, Changeable Hawk–
eagle, Crested Goshawk, Oriental Honey–buzzard and 
Reticulated Python.   

It is important to note that despite some change 
and likely some deterioration of the former natural 
forest (most likely due to the drying influence of the 
surrounding urban environment and ‘edge effects’ – i.e. 
ecological imbalances caused by its small size) having 
been observed by staff, the Rainforest has nonetheless 
survived .  The Singapore Botanic Gardens has an active 
programme of strengthening its natural areas with 
appropriate species when stock becomes available, as 
well as removing alien species that tend to invade its 
margins from the immediate surroundings.
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The remainder and major part of the Botanic 
Gardens  (at the time of its acquisition) was 
described as belukar, the local term for scrubby 
secondary vegetation that succeeded the 
unsustainable cultivation of crops such as gambier 
and pepper in the first half of the 19th century.  It 
seems there were also a few pre–1859 plantings of 
economic or medicinal value that survived Niven’s 
development of the site (1860–1875), such as the 
sago palms (Character Area 1) and penaga laut 
(Calophyllum inophyllum, Character Area 2).  Niven 
also allowed at least two other native species that 
were already present or regenerating to remain, 
namely the pulai basong (Alstonia pneumatophora, 
Character Area 1) and various tembusu 
(Cyrtophyllum fragrans), the most abundant tree 
species at the Botanic Gardens.

The land acquisitions in 1866 and 1879 added more 
fresh water swamp (which were later transformed 
into Cluny Lake and Symphony Lake and Eco Lake), 
or ground that had borne it, along the western 
and northern edges of the site.  The 1879 area (the 
‘Military Reserve’) had been under cultivation by 
Chinese occupants for fruit and vegetables before 
its conversion into the Economic Gardens with 
plantations of rubber, pineapple, etc.  These latter 
additions are thus of lesser importance from the 
standpoint of their contribution to biodiversity at 
the time.  In each case, areas that formerly bore 
fresh water swamp have been converted into lakes, 
adding a new habitat for wildlife.

The Tyersall Learning Forest (located outside but 
immediately adjacent to the Nominated Property) 
is of great biodiversity importance as it includes 
regenerated forest of up to 100 years of age, whose 
diversity positively enhances  the area of extant 
rainforest referred to earlier.  The Rainforest and 
Tyersall Learning Forest complement one another 
and aid species exchange.  Both have been the 
subject of detailed botanical surveys during the past 
four years.

The Botanic Gardens is the type locality for a range 
of plant species collected by Cantley and Ridley 
from 1880 onwards and is also the type locality 
for the Singapore Roundleaf Bat (now lost locally, 
though widespread but rare in Southeast Asia).   The 
biodiversity importance of the Botanic Gardens 
as a refuge for fauna is reflected in the many 
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species found there (see various ecological surveys 
provided in Appendix iii).  Fauna highlights include 
a thriving population of the Critically Endangered 
(in Singapore) Lesser Whistling Duck on Eco Lake 
and the rare snail, Amphidromus inversus, regularly 
recorded in the Rainforest since its discovery there 
in 1961.  A list of 137 kinds of birds was recorded 
in the Botanic Gardens in 2008 (an early study of 
birds5 allows comparisons to be made between the 
19th and early 20th centuries and now) and a list of 
68 species of butterflies in 2009.  

The mosaic of habitats found at the Botanic 
Gardens (including, for example , open areas 
of lawn, water bodies, forest and mature trees) 
supports a wide diversity of fauna species.  
Moreover, as available habitats immediately 
outside the overall area of the Botanic Gardens (74 
hectares) have diminished/deteriorated through 
urban development, the Botanic Gardens have 
undoubtedly become a wildlife refuge and one that 
NParks is nowadays striving to connect with more 
distant refuges in the central water catchment 
reservoir area and associated nature reserves, 
via community greening schemes, such as that 
launched for Kheam Hock in 2013 (north of the 
site).  

Staff and managers are aware of the Botanic 
Gardens’ ecological importance and practice 
sustainable management methods, such as 
minimising the use of pesticides, encouraging the 
use of dead leaves as mulch (rather than removing 
them) and relying on the ‘biological controls’ on 
pests that the Rainforest remnants on site provide 
by way of what might be termed ‘ecosystem 
services’.  

History and Development 

This section provides a brief overview of British 
colonial botanic gardens followed by an overview 
of the Singapore Botanic Gardens’ development up 
until the present day (including those parts of the 
Botanic Gardens which fall outside the boundary of 
the Nominated Property).  A detailed chronology of 
the site’s history is provided in Appendix iv.  

5 Birds in the Botanic Gardens Singapore by N. Ridley, 1898

British Colonial Botanic Gardens 

It is widely accepted that the world’s first ‘botanic 
gardens’ were the 16th century university physic/
medicinal gardens of Italy.  ‘Modern’ botanic gardens 
were a product of the Enlightenment, an 18th 
century intellectual movement which combined 
a consideration for the aesthetic, inspired by the 
landscape movement, with a new concern for 
rational scientific endeavour.  It was now acceptable 
to combine beauty with science, which heralded 
the age of the botanic gardens (McCracken, 1997).  
The 18th century brought a new interest in distant 
lands, and the expansion of political supremacy 
across the globe brought a new awareness of exotic 
cultures, climates, flora and fauna.  This growing 
European consciousness stirred interest in the plant 
kingdom and resulted in the birth of gardening.  
Unsurprisingly, the excitement relating to botanic 
gardens spread to the new colonies of the European 
powers.  

It was not until the Victorian era that the central 
role of botanic gardens in advancing the interests 
of the British Empire was truly recognised.  A surge 
in the number of British botanic gardens laid out 
in the tropics during this era ensued.  These were 
more than merely imperial gardens, they were part 
of a botanical network centred on the Royal Botanic 
Gardens at Kew (1759, London), with even wider 
international ramifications.  McCracken describes 
how ‘by the time Queen Victoria ascended the 
throne in 1837 over 22 botanic gardens had existed 
at one time or another in the empire, although 
only about ten were still functioning.  This number 

Royal Botanic Gardens, Kew – Palm House
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is small compared with the 100 or so which were 
operational later in the Victorian empire, yet 
considerably greater than the number of botanic 
gardens run by rival European imperial powers in 
their empires’.  By the turn of the century (early 
1900s) botanic gardens were seen as an integral 
part of the Empire and were arguably as vital to the 
prosperity of the British Empire as military power.  

In glorious settings, Britain’s colonial botanic 
gardens performed the essential dual function 
of advancing scientific knowledge and colonial 
economic development.  McCracken describes how 
‘as befitted the imperial spirit of the Victorian age, 
many of these British colonial botanic gardens 
were awe inspiring even to those used to Kew, 
Le Jardin des Plantes in Paris or the Schonbrunn 
gardens in imperial Vienna.  They were, in the words 
of the Director of Peradeniya in 1883, “somewhat 
bewildering”’.  

The British were not the only colonial power to be 
increasingly exploiting the commercial possibilities 
of botanic gardens.  France was a strong rival to 
Georgian Britain in botanical and horticultural 
innovation.  However, in terms of the scale of its 
botanical network and through the pre–eminence 
of Kew as a nerve centre of botanical innovation 
and a centre of horticultural research, Britain was 
undoubtedly foremost in the utilisation of botanic 
gardens as a tool for colonial expansion. 

Whilst many British tropical botanic gardens were 
established in South/Southeast Asia, others were 
laid out in Africa (e.g. Cape Town and Kampala), 
Australia (e.g. Sydney), Hong Kong and the West 
Indies (e.g. St Vincent) among other locations, with 
Kew acting as the great botanical exchange house of 
the British Empire.  The British War Department and 
the Honourable East India Company sent seeds and 
plants from all over the world, creating a plant seed 
diaspora of unrivalled proportions.  It is unsurprising 
therefore that the late 18th to the early 20th century 
represented an era of immense scientific advance 
in the field of taxonomy and the beginnings of 
economic botany as a driving force behind the 
British Empire.

Evolution of the Singapore Botanic Gardens 

The Establishment of the Singapore Botanic 
Gardens (1859–1875)

The history of botanic gardens in Singapore began on 
Government Hill in 1819, when Sir Stamford Raffles, 
the founder of Singapore and a keen naturalist, 
planted nutmeg and subsequently laid out a 
botanical and experimental/economic garden there, 
which was later closed in 1829, following a lack of 
official support after Raffles’ departure in 1823.  The 
British government and major trading companies of 
the early 19th century encouraged the development 
of experimental gardens in the colonies to cultivate, 
research and preserve native (and non–native) plants 
as useful revenue–earning commercial crops.  

The existing Botanic Gardens were first established 
in 1859 by an Agri–Horticultural Society, on a c.22 
hectare bottle–shaped piece of land within the 
Tanglin district.  The government had facilitated 
the acquisition of this land, having been offered in 
exchange a redundant nutmeg plantation in the 
Tanglin area, which would house the army’s main 
barracks.  The influential Chinese businessman, 
Hoo Ah Kay, better known by his trading name of 
‘Whampoa’ had negotiated this deal, himself being a 
leading member of the Agri–Horticultural Society.  

The Botanic Gardens were originally planned as 
pleasure gardens and used as an amenity for the 
enjoyment of the society’s members.  They were 
developed by Lawrence Niven from the 1860s.  Niven 
had been the manager of a nutmeg plantation and 
the descendent of a well–known Scottish family 
of gardeners.  His work at the Botanic Gardens 
reflected the ‘English Landscape Garden Movement’ 
that had influenced the emergence of numerous 
English landscape gardens and public parks from 
the 18th century until this period.  The colonial 
government provided convict labour for Niven to 
manage and from 1866 were also contributing to his 
salary.  Works carried out included the creation of 
interconnecting curving pathways and promenades, a 
levelled parade area for military bands to play music 
(known as Bandstand Hill) and the establishment 
of ornamental planting .  Today this layout remains 
almost entirely intact.  The northern part of the site 
contained approximately six hectares of primary 
rainforest, which survive today – one of only two 
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remaining undisturbed areas of original rainforest 
which would have covered the entire island.  Niven 
cleared the site of belukar (secondary vegetation), but 
carefully preserved the rainforest and a number of 
trees/palms – the extant Penaga laut (Calophyllum 
inophyllum, Botany Centre), Pulai basong (Alstonia 
pneumatophora), tembusu (Cyrtophyllum fragrans, 
featured on the Singapore $5 currency note and in 
postage stamps) and sago palm (Metroxylon sagu, 
near Tanglin Gate) are all thought to be pre–1859 
survivors.  

The Botanic Gardens was extended by c.12 hectares 
to the north–west/west in 1866 (see map below) and 
Swan Lake excavated and landscaped that same year.  
The Agri–Horticultural Society entered into a contract 
in 1867 for the construction of a residence for Niven, 
using borrowed funds.  

This colonial plantation style bungalow, which 
still exists today (known as Burkill Hall), was used 
as the official residence of the Botanic Gardens’ 
Superintendents and Directors up until 1969.  The 
Society subsequently ran into financial difficulties, 
largely as a consequence of having built the 
Superintendent’s house and in late 1874, handed over 
the management and maintenance of the site to the 
government in return for the settlement of its debt. 

The Development of the Botanic Gardens under 
Murton’s Superintendence (1875–1880)

Following a recommendation from Joseph Hooker, 
director of the Royal Botanic Gardens, Kew, James 
Murton, a Kew–trained botanist and horticulturist, 
assumed the role of Superintendent in 1875, having 
stopped en route to gain three months of tropical 
experience at the Peradeniya Botanical Gardens in 
Sri Lanka.  This reflected the first step in a historic 
collaboration between the Kew and the Singapore 
Botanic Gardens, which extended the remit of the 
Botanic Gardens from a pleasure park to a place 
of cutting edge study and scientific/botanical 
experimentation and established Singapore Botanic 
Gardens as a nerve centre for plant exchange at 
the heart of a worldwide network of botanical 
gardens.  The Royal Botanic Gardens at Kew, already 
preeminent in the 18th century as a seat of learning 
and botanical research, was responsible for much of 
the inspiration, administration and plant exchanges 
that drove the early development of Singapore 
Botanic Gardens and other gardens.  
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Map of the Gardens 1866 Bandstand Hill 1877
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Burkill Hall built 1867-68
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At the request of the authorities, Murton travelled 
in Peninsula Malaysia collecting material for the 
Botanic Gardens and soon set up a herbarium 
and library.  He was also a driving force behind the 
establishment of economic gardens in the late 
1870s, which later became famous for a wide range 
of economic crops including rubber.  Having first 
established relatively basic economic gardens in the 
north–west extension of the Botanic Gardens, he 
subsequently laid out new economic gardens on a 
major land extension (c.41 hectares) to the north, 
granted in 1879.  

This land extension was physically separated by 
Cluny Road from the earlier acquired land for the 
Botanic Gardens.  Also begun in 1879 was the extant 
Palm Valley, located in a gently northward–sloping 
depression between the hill upon which Burkill Hall 
stands and the Rainforest.  Today the valley displays 
some 220 species of palms.  

In line with recommendations made by the colonial 
governor, Murton was charged with establishing a 
zoological collection in the Botanic Gardens.  Animals 
of all kinds were donated (including tigers, monkeys, 
kangaroos, white eagles, a rhinoceros and a bear) 
and the zoo rapidly grew, enclosures being dotted 
around the southern part of the Botanic Gardens.  
However, in 1878, only three years after having been 
started, the zoo had to be substantially downsized, 
with mainly small animals retained (the tiger given 
to Ridley in 1895 for the zoo was retained for some 
time) as the funding was inadequate for such a large 
zoological collection which required the creation of 

elaborate pens for the various animals.  The zoo was 
formally closed in 1905.  The zoo has however left 
its mark on the landscape, for example, the marsh 
garden developed in 1969 to the south–west of Swan 
Lake, is in fact the remains of a wallow dug for a 
short–lived rhinoceros and planned alligator pens.  

The Development of the Botanic Gardens under 
Cantley’s Superintendence (1880–1888)

Poor financial management caused Murton to 
be relieved of his duties in 1880 and replaced 
by Nathaniel Cantley, another Kew–trained 
Superintendent who came to Singapore from 
Mauritius.  Cantley’s remit quickly became broader 
than Murton’s, expanding beyond the Botanic 
Gardens into the Straits Settlements’ forests, which 
the government realised were in decline6.  During 
his tenure, Cantley focused on labelling the living 
collections and rationalising the buildings (removing 
the ad hoc assortment constructed during Murton’s 
time and grouping all the workers’ accommodation 
in the southern end of the Economic Gardens, 
where they remained until c.1974).  He filled the 
Economic Gardens with Malaysian timber and 
latex producing trees, built a herbarium and library 
in what is now known as Ridley Hall and a plant/
exhibition house (used to display plants requiring 
protection and to host public flower shows and plant 
sales in support of the Botanic Gardens’ finances).  

The Botanic Gardens also assumed the role of 
propagating trees for planting in Singapore’s streets 
and parks.  Nurseries were established, one of 
which, the potting yard beside Cluny Road, survives 
today.  A classic street tree introduced at this time 
was the tropical American rain tree (Samanea 
saman), raised from seed in the Botanic Gardens 
in 1882 and now found along many roads on both 
the island and in the region.  In 1885, Cantley 
received four plants of ipecacuanha (Carapichea 
ipecacuanha), the standard drug for dysentery, 
for trial cultivation.  Trials had previously failed in 
India, but success was immediate at the Singapore 
Botanic Gardens and within only two years the first 
commercial consignment appeared on the London 
market.  Cantley’s last conspicuous achievement 

6 Cantley was also Director of the newly formed Forest 
Department from 1883 – much of the surviving remnants 
of primary rainforest vegetation in Singapore owe their 
existence to Cantley and his successor RidleyPalm Valley and Rainforest c 1900

 
©

Si
ng

ap
or

e 
Bo

ta
ni

c 
G

ar
de

ns



53Singapore 
Botanic 

Gardens

at the Botanic Gardens was the construction of the 
Main (Tanglin) Gate pillars, completed in 1886 – the 
modern pillars have the same spacing today but 
are not in exactly the same location (due to the 
realignment of Cluny Road eastwards).  

The Development of the Botanic Gardens under 
Ridley’s Directorship (1888–1912)

In 1888, Henry Ridley (latterly one of the world’s 
greatest botanists and plantsmen) took over as the 
first Director of the Botanic Gardens and succeeded 
in drawing international attention to the possibilities 
afforded by rubber production, subsequently 
selecting the most productive strains and 
inventing a revolutionary tapping technique which 
represented the single most important innovation in 
the history of the rubber industry and the economic 
history of Southeast Asia.  Ridley came to Singapore 
from the Natural History Museum in London, but it is 
certain that his appointment was recommended by 
Kew’s then Director Sir William Thistleton–Dyer.  His 
interests were wide ranging, encompassing zoology, 
geology and botany, especially orchids.  For an 
academic he was exceptionally focused on practical 
applications, inventing new methods for tapping and 
curing rubber and perfecting its cultivation and that 
of oil palm, while publishing his results and advice 
at the same time.  For this purpose, he launched the 
first scientific journal in the Malay peninsula in 1891, 
which the Botanic Gardens continues to publish 
today (albeit under a different name).  Under his 
directorship, the Botanic Gardens entered into a new 
era, becoming a regional centre for understanding 
the flora of Southeast Asia, for forestry and for 
economic botany and plantation agriculture.  

Ridley was known to fill his jacket pockets with 
fresh rubber seeds from the Botanic Gardens 
when visiting plantation managers in the Straits 
Settlements, hoping they would consider planting 
the crop which he believed was a valuable new 
investment.  He was largely ignored until a tapioca 
estate owner, Tan Chay Yan, agreed to plant a 
modest 16 hectares with rubber at Bukit Lintang 
in 1895 (the rubber seeds had been given to  Tan 
Chay Yan by Dr Lim Boom Keng, who himself had 
acquired the seeds from Ridley).

By 1901, Tan Chay Yan had extended his rubber 
plantation to 1,200 hectares and was encouraging 
others to do the same – and so the Southeast 
Asian rubber boom began.  By 1917, the Botanic 
Gardens had supplied and sold seven million rubber 
seeds from its Economic Gardens, an income that 
supported this part of the Botanic Gardens’ work.  
By 1920, Malaya was supplying half of the world’s 
demand for rubber, much of it being exported 
from the port of Singapore.  To this day, Tan Chay 
Yan and his descendants have maintained a close 
relationship with the Botanic Gardens.  Tan Chay 
Yan’s grandson, John Tan Jiew Hoe,  is a keen 
supporter of the Botanic Gardens.     

Ridley also experimented with other crops such as 
oil, sugar and sago palms and latex–producing gutta 

Ridley with rubber tree
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Rain tree at Nassim Gate, possibly dating from 1882
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trees (some White gutta specimens survive in the 
Botanic Gardens today).  Latex from the latter was 
later used to coat the first undersea cables, enabling 
international telecommunications.  Beyond testing 
and introducing new crops, Ridley also carried out 
research relating to the monitoring and control of 
pests and diseases in the Straits Settlements.  He 
carried out many field expeditions across Southeast 
Asia, bringing back plants for the Botanic Gardens’ 
living and preserved collections; he built a new 
herbarium/library south–west of Ridley Hall, artists’ 
accommodation in the Economic Gardens, a 
residence for the Assistant Curator (now known as 
E.J.H. Corner House) and an extension to Cantley’s 
plant/exhibition house (for housing orchids); and 
instructed that a second lake be excavated (Cluny 
Lake) from the swamp in the 1866 north–west 
extension.  The latter subsequently grew and shrank 
in size, finally being reinstated as the modern 
Symphony Lake in 1974.  Ridley was approached 
by Miss Agnes Joachim, in whose famous Tanjong 
Pagar garden an interesting and beautiful orchid 
hybrid had appeared.  This, he named as Vanda ‘Miss 
Joaquim’ in 1893, now Singapore’s national flower 
represented at the Botanic Gardens by an extensive 
planting comprising some 20,000 specimens 
densely arranged on wooden posts below the west 
side of the Bandstand.

The Development of the Botanic Gardens under 
I.H. Burkill’s Directorship (1912–1925)

Ridley retired in January 1912 and was succeeded 
by Isaac Henry Burkill, an outstanding scientist who 
reinforced the Botanic Gardens’ scientific team and 
was to be the last to preside over the Singapore 
Botanic Gardens as a typical tropical colonial 
garden.  It was under his directorship that a large 
portion (c.35 ha) of the Economic Gardens (now 
known as the Bukit Timah Core) was transferred 
for the building of the former Raffles College 
(Figure 6 illustrates the extent of the Botanic 
Gardens following the loss of most of this land).  
The former Raffles College was Singapore’s first 
tertiary education institution and was constructed 
as part of a scheme to celebrate the centenary of 
Singapore’s founding.  It  opened its doors to an 
initial 43 students in June 1928 and was formally 
opened on 22 July 1929.  The College was dedicated 

to “the promotion of arts, science and learning 
and the provision of higher education for students 
without distinction of sex, race, nationality or 
religion.” After a series of mergers, Raffles College 
eventually became the National University of 
Singapore.  NUS moved out of the Bukit Timah site 
to its current location at Kent Ridge in 1981.   The 
site was subsequently occupied by several other 
tertiary institutions before being returned to NUS in 
2005 and becoming its Bukit Timah Faculty of Law 
Campus. 

A bungalow (House 6) and a garage, which survive 
today, were completed in 1919 and 1924–28.  House 
6 was originally intended to be the residence of the 
Economic Gardens’ Field Assistant, but this position 
was made redundant soon after the building was 
completed due to the loss of the Economic Gardens.  
During the 1920s, five bungalows were constructed 
on the periphery of the present Botanic Gardens, 
positioned in a crescent around the College 
buildings, to house university staff – these survive 
today and are known as Houses 1–5.  

In anticipation of the clear felling of trees required 
for the construction of the former Raffles College a 
proportion of the younger plantings of trees were 
rescued from 1918 onwards and transferred to the 
pre–1879 part of the Botanic Gardens, specifically 
to the area which is nowadays the orchid nursery 
(behind the National Orchid Garden).  The old 
specimens of American and African mahoganies 
(Swietenia, Khaya), durian, Velvet Persimmon 
(Diospyros blancoi) and tamarind in and around 
the nursery are believed to be survivors from the 
original Economic Gardens.  Propagations of two of 
the highest yielding second generation rubber trees 
were also made and one of these survives near the 
Botany Centre.

House 6 (Former Economic Gardens’ Field Assistant’s residence)
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The Development of the Botanic Gardens under 
Holttum’s Directorship (1925–1949)

I.H. Burkill was succeeded by Eric Holttum in 1925.  
Holttum was also a scientist but soon developed an 
emphasis on horticulture.  His botanical interests 
were varied, but ferns and orchids became a focus 
and in 1928 he set up an in vitro propagation unit 
for orchids on the upper floor of a two–storey 
building completed in 1921 and now known as 
Holttum Hall.  An active orchid hybridisation 
programme was run at the Botanic Gardens from 
the 1930s onward.  Whilst Holttum had not invented 
the in vitro technique, he recognised its merits and 
was able to demonstrate them in his laboratory, 
permitting hybrids to be raised with confidence and 
in greater quantity, the first being named in 1932 as 
Spathoglottis ‘Primrose’.  Over subsequent decades 
the technique was perfected and soon led to a new 
industry in Singapore and eventually in various other 
Southeast Asian countries.  Orchid breeding at the 
Botanic Gardens became an important activity and 
resulted in 1956 in the establishment of a unique 
programme of ‘VIP Orchid Namings’, the first of 
more than 190 being Aranthera ‘Anne Black’, after 
Lady Black, the colonial governor’s wife.  Visitors to 
the Botanic Gardens can see elements of the in vitro 
laboratory–based propagation technique through a 
series of windows on the ground floor of the Botany 
Centre (completed in 2006) and living specimens 
in the National Orchid Garden (developed in 1995).  
The Botanic Gardens’ orchid specialists today 
attempt on average 1,000 new hybridisations each 
year.  

Holttum’s contribution was in no way restricted to 
orchids.  Ferns, bamboo and gingers were his other 
interests and he is credited with popularising two 
of the most commonly seen plants in Singapore’s 
parks, gardens and road bridges, namely the 
frangipani (various Plumeria species) and 
Bougainvillea.  Both have spectacular large–scale 
plantings in the Botanic Gardens.  The following 
landscape/built features, which survive in the 
Botanic Gardens today were developed under 
Holttum’s directorship: the sundial garden in 1929 
(where it is thought Cantley had planted roses in 
1882)7, the formal Bandstand structure (1930), 
water lily tanks (1932) at the base of the steps down 

7  Four lily ponds and Grecian statues were added in the 1970s 
and 2000 respectively

to the Plant House Garden and the pergola (1935) 
adjacent to the Sun Garden.

Holttum and his Assistant Director, E. J. H. Corner 
(appointed 1929), remained in the Botanic Gardens 
for the duration of the Japanese occupation during 
World War II.  The British Governor, Sir Shenton 
Thomas, had persuaded the commander of the 
Japanese forces that the Botanic Gardens and 
museum collections should be preserved and 
although the two countries remained at war the 
Botanic Gardens’ senior scientists were allowed 
to continue their work under the direction of 
an imposed but benevolent Japanese botanist, 
Professor Kwan Koriba.  What happened during 
the 1942–1945 occupation is not well recorded 
beyond the statements in Corner’s The Marquis and 
the briefest of post–war Director’s annual reports 
(1947).  One interesting development during the 
occupation was the construction of two flights of 
brick steps leading down from the Lower Ring Road 
to the Plant House Garden by Australian Prisoners–
of–War.

The Botanic Gardens somewhat struggled after the 
war, as many of its best gardeners had died building 

Sundial Garden 1959
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Holttum laboratory 1958
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the Burma–Siam railway and talent recruitment was 
limited by the British colonial rule and localisation of 
the public service.  Amongst the few developments 
in the Botanic Gardens that are recorded is an 
avenue of Caribbean royal palms (Roystonea 
oleracea), planted along Office Gate Road in 1950 
and now towering above a modern pergola.  The 
Orchid Enclosure established during the 1950s 
by Purseglove (1954–1957) (and removed in 
1995) was an important precursor of the National 
Orchid Garden.  The ‘Nature Reserves Ordinance’ 
of 1951 placed some 3,250 hectares of land under 
the charge of the Botanic Gardens, ‘set aside for 
the purpose of the propagation, protection and 
preservation of the indigenous fauna and flora of 
the Colony’.  This included the Bukit Timah Reserve, 
nowadays administered as a Nature Reserve by the 
NParks Board, of which the Botanic Gardens is a 
part.

The Development of the Botanic Gardens under 
Humphrey Burkill’s Directorship (1957–1969)

After various changes of directors, Humphrey 
Burkill (the son of I.H. Burkill, born in Burkill Hall), 
was appointed in 1957.  In that same year Malaya 
was granted independence and the following 
year the British Parliament elevated the status of 
Singapore from colony to state, providing new local 
elections.  Subsequently, between 1963 and 1965, 
Singapore formed an integral part of the Federation 
of Malaysia.  After separation from Malaysia in 1965, 
Singapore became the Republic of Singapore.

In relation to developments in the Botanic Gardens, 
the water feature in the centre of the Plant House 
Garden quadrangle was begun in 1957 and over 

the following decade the herbarium building was 
renewed and enlarged, a large tea kiosk (now 
removed) built in Swan Lake’s vicinity (Character 
Area 1) and the Raffles Hall (now known as the 
Raffles Building) constructed to house student 
accommodation (NParks’ public service counter is 
now located within part of the building).  Little else 
of note happened to the Botanic Gardens’ physical 
structure until the ‘greening’ of Singapore was 
initiated in the 1960s.  

A series of noteworthy large–scale public events, in 
the form of concerts and shows (referred to as the 
people’s cultural concerts), took place in the Botanic 
Gardens in 1959 (the year of the Botanic Gardens’ 
100th anniversary) and continued into 1960.  These 
had been organised by the Ministry of Culture and 
were opened by Prime Minister Lee Kuan Yew in 
front of an audience of 22,000.  These celebrations 
were partly aimed at promoting racial harmony 
in Singapore and at encouraging unity among the 
people of Singapore and the development of a 
national culture as the island manoeuvred towards 
independence. 

The Singapore Botanic Gardens revised its mission 
during the 1960s in response to the launch of the 
former Prime Minister Lee Kuan Yew’s tree planting 
campaign in 1963 and ‘Garden City’ vision in 1967.  
Its regional and international work in taxonomic 
research was temporarily de–emphasised.  Expertise 
and resources for the campaign resided in the 
Botanic Gardens, the focus of which was thus 
redefined from that of a largely research–orientated 
organisation to one that would spearhead and be 
the driving force behind the national ‘greening’ 
effort.  This, in a sense, was a repeat of Cantley’s 
role in the 1880s.  In support of this, the area 
subsequently occupied by Symphony Lake (1974) 
was turned into a large nursery ground.  To meet the 
need for trained personnel to maintain the greenery, 
the School of Ornamental Horticulture was opened 
in the Botanic Gardens in 1972 and housed in 
Burkill Hall, which offered a Diploma in Ornamental 
Horticulture and Garden design, the first of its kind 
in Southeast Asia.  The new diploma was modelled 
on the Diploma in Horticulture established at Kew 
in 1963.  Over the following 20 years the greening 
programme matured and Singapore gained an 
international reputation for its clean and green 
environment.  Through the development of a 

Brick Steps, made by Australian Prisoners of War during the 1940s
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world–class educational programme, the Botanic 
Gardens was able to achieve its mission to provide 
the botanical and horticultural expertise needed to 
transform Singapore into the Garden City vision.  Key 
industry professionals who trained at the Botanic 
Gardens include, for example , J. Tan (President of 
the Landscape Industry Association of Singapore), 
Mahendran Chakrapani (Managing Director of 
Urbanscapes Pte Ltd) and R.P. Jickky (Director of 
Tropical Environment Ptd Ltd).   

The greening of Singapore did not just focus on 
trees.  It also coincided with an expansion of orchid 
breeding and commercial production, once again 
led by the Botanic Gardens and its Kew–trained 
chief administrator, Arthur George Alphonso, 
during whose tenure as Botanic Gardens Chief 
administrator (1970–1976) the in vitro laboratory 
facilities were augmented and moved from the 
upper floor of Holttum Hall.  His influence continued 
after retirement when he was re–employed for 
two years as ‘Senior Curator’ in charge of Orchid 
Breeding.

During the late 1960s/1970s a number of trees were 
planted/transplanted, including in the southern 
Tanglin Core, where tall–growing native and 
Southeast Asian rainforest Dipterocarps (Hopea 
spp.) were placed to hide the city’s expanding high–
rise buildings.  

The Development of the Botanic Gardens 
between 1970 and 1988

Chew Wee Lek was appointed Director in 1970.  
Following his premature resignation the role of 
director ceased until the late 1980s.  Through 
the 1970s the Botanic Gardens’ public facilities 

and landscape were upgraded as it assumed the 
role of a public park focused on local amenity 
needs.  A second lake (now known as Symphony 
Lake) was created in 1974 (where Cluny Lake had 
previously been sited) and various new garden 
features installed such as a Japanese Garden, plant 
houses for cacti/succulents/temperate species 
(in cooled glasshouses) and a miniature waterfall.  
With the exception of Symphony Lake, these 
improvements were later swept away following 
major redevelopments which formed part of a 
new Masterplan for the Botanic Gardens (NParks’ 
Masterplan). 

A range of important behind–the–scenes 
enhancements to science and horticultural 
capabilities however took place during the 1970s.  
This included the expansion of plant entomology, 
pathology and nursery facilities, especially in 
support of a unit charged with the search for, 
experimentation with and introduction of new 
plants to Singapore’s parks and gardens.  In 1976 
the Botanic Gardens became the Parks and 
Recreation Department of the Ministry of National 
Development and its success was measured 
in terms of its advancement of horticulture in 
Singapore.  For example, in the fiscal year 1979/80 
the Botanic Gardens was responsible for planting 
56,000 ornamental trees, 10,000 fruit trees and 
400,000 shrubs; a feat maintained over a decade 
until the ministry parcelled out some of these 
activities to other new branches supplementary 
to the Botanic Gardens.  By then, the greening of 
the island through the Garden City vision had been 
substantially realised, though its originator, Minister 
Mentor Lee Kuan Yew, has continued to publicly 
emphasize its importance well into the 21st century 
(in 2013, NParks celebrated the 50th anniversary 
of the greening movement with an exhibition in 
the Botanic Gardens).  Regional and international 
taxonomic research led by the Botanic Gardens’ 
staff resumed again in the 1980s.  

In 1983, some 60 years after the annexation of the 
major part of the Economic Gardens, c.13 hectares 
of that land was returned to the Botanic Gardens 
and the development commenced of what would 
later be called the Bukit Timah Core.  This parcel 
of land soon included a large hard–edged pond, a 
new arboretum, footpaths, rest areas and a modern 
innovation – the provision of jogging tracks for the 

Training in the Botanic Gardens during the 1960s
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benefit of office–bound Singaporeans in need of 
physical exercise.  Back in the historic southern end 
of the Botanic Gardens a rose garden was installed 
in 1985 between the Bandstand and the Sundial 
Garden, near to where Cantley had planted roses 
a hundred years before.  While orchid breeding 
continued, the Botanic Gardens also hosted orchid 
shows for the Orchid Society of Southeast Asia 
and gained awards for its own hybrids, such as 
Dendrobium ‘Margaret Thatcher’ (1987).  By the late 
1980s, the Botanic Gardens was about to undergo 
major redevelopments and enter what can be 
termed its ‘modern phase’.

Dr Kiat W. Tan joined the Singapore Botanic Gardens’ 
senior staff in 1983 from the Marie Selby Botanical 
Gardens in Florida, where he was an accomplished 
orchid specialist and Director of the Museum of 
Botany and the Arts.  His role at the Botanic Gardens 
began with an overhaul of its orchid breeding 
programme, focusing on high quality orchid hybrids 
with commercial value.  It was during this time 
that the Botanic Gardens’ role in the greening of 
Singapore started to be gradually de–emphasised.

The Development of the Botanic Gardens under 
Dr Tan’s (1988 – 1996) and Dr Chin’s (1996–
2011) Directorships

In 1988 the role of Director was reinstated and Dr 
Tan appointed.  The following year, Dr Tan was given 
funds to develop a Masterplan that would enable 
the realisation of his new vision for the Botanic 
Gardens.  Perhaps for the first time, 130 years of 
somewhat ad hoc development was rationalised 
in an overall plan and most of the additions of the 
1950s to 1980s replaced by new landscape features.  
Under Dr Tan’s directorship the Singapore Botanic 

Gardens regained its status as a premier institution 
for tropical botany and horticulture, whilst also 
fulfilling its role of attracting and engaging visitors.  

With these improvements Dr Tan’s revitalisation 
of Singapore Botanic Gardens drew to a close.  Dr 
Chin See Chung took over the role of Director of the 
Botanic Gardens in 1996, overseeing some of the 
developments discussed in Phase 3 above, besides 
continuing the Botanic Gardens’ traditional roles 
in research, education and conservation.  In 1999 
the School of Horticulture closed at the Botanic 
Gardens.  The Diploma in Ornamental Horticulture 
and Garden Design was taken over by the Ngee Ann 
Polytechnic, but practical work experience continues 
to be offered at the Botanic Gardens.

Around 12 hectares of land was added to the 
Bukit Timah Core from Singapore’s Management 
University in 2003. An additional 8.6 hectares were 
added to the Singapore Botanic Gardens in 2009 
in the form of the ‘Tyersall Learning Forest’ to the 
south-west of the existing Botanic Gardens.

National Orchid Garden, opened in 1995
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Botany Centre, opened in  2006
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The Development of the Botanic Gardens under 
Dr Taylor’s Directorship (2011 – present)

The Botanic Gardens has continued to be developed 
under the directorship of Dr Nigel Taylor, who came 
to Singapore from the Royal Botanic Gardens, Kew, 
where he was Head/Curator of Horticulture and 
Public Education (1995–2010) and spokesperson on 
the Kew Gardens’ history.  

Under his directorship a Healing Garden (2011) and 
a Fragrant Garden (2013), which replaced derelict 
university out-buildings, have been laid out on land 
which once formed part of the Economic Gardens 
and later the former Raffles College grounds.  A 
Heritage Museum (2013) has been established in 
Holttum Hall and a temporary building immediately 
south of it, which houses a rolling programme 
of exhibitions.  Enhanced interpretation of the 
Gardens’ heritage is now also in place.  A new 
MRT station along the Circle Line, named Botanic 
Gardens, was opened in October 2011 in the north-
western corner of the Botanic Gardens, outside of 

the Nominated Property.  It brings visitors from the 
station precinct (which is a garden in itself ) through 
into the Trellis Garden, planted with a wide variety of 
climbers.  A Foliage Garden, also located outside of 
the Nominated Property, was opened to the public 
in 2013.

Some further developments are planned, mostly 
outside of the Nominated Property, and are 
described in Section 4b.  The conservation of the 
Botanic Gardens’ cultural and natural heritage 
features continues to be central to its future 
management.  A key aspect of the Botanic Gardens’ 
work, which largely goes undetected by visitors, 
is the steady acquisition of endangered plants 
(especially tree species) by the Botanic Gardens’ 
staff, especially from the Southeast Asian region.  
These are sometimes planted in the Rainforest 
or raised in the Botanic Gardens’ nurseries in the 
hope that they can be reintroduced to the wild one 
day, or at least their genetic resources conserved 
ex situ for as long as possible.  Behind–the–scenes 
nursery facilities are undergoing refurbishment and 
enhancement in support of such work.

Extant Historic Features of the Botanic Gardens 
as a Cultural Landscape

The Nominated Property contains an assemblage 
of extant historic landscape features, buildings and 
structures that, as an integrated whole, contribute 
to its heritage significance as a cultural landscape.  
They also represent the different eras of the Botanic 
Gardens’ development as a British tropical colonial 
botanic garden, between 1859 and 1958.  These 
are shown on Figure 11 and listed in chronological 
order in Table 2 (with landscape and built elements 
grouped separately).  The date, current state of 
conservation (defined as Good, Fair and Poor) 
and relevant statutory protective designation(s) of 
each feature is also provided in this table.  Further 
information about each feature can be found in the 
preceding two sub–sections .  

Heritage Museum housed in Holttum Hall
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Proposed World Heritage 
Site Boundary

Singapore Botanic 
Gardens Boundary

Conserved 1860s layout of 
Pleasure Gardens (contains some 
later additions)

Chinese Tombs (1842–81)

Houses 1–5 
(Completed between 1924 and 
1928)

The arage 
(Completed between  1924 and 1928)

E.J.H. Corner House (1910)

Palm Valley (1879)

Burkill Hall (1868)

The ell 2

Swan Lake (1866)

Gazebo (date unknown)

Pergola (1957)
Historic 1935 location 

Symphony Lake (1976)
Historic location 

of Cluny Lake, originally 
excavated in the late 

19th century

Primary Rainforest (pre–
dating 1859)

Ridley Hall (1882)

Sundial Garden (1929)

Low Brick Wall (1937)

Bandstand (1930)
Located on band parade area 
(dated 1860’s)

Tanglin Gate 
Historic 1860s location
(current gate dated 2006)

Potting Yard Area
(Historic 1880s location)
Current buildings dated 1997–2009

Brick Steps (Early 1940s)

Plant House Garden (1950s)
Incorporates some small features 
from the original 1880’s Plant House

House 6 (1919)

Holttum Hall (1921)

Marsh  Garden (1969)
Incorporates remnants of rhino 
wallows dating back to the 1870s

Ra es Building 5
or erly known as Ra es Hall

Swan Lake Gazebo (c.1850s)
Brought to the Gardens in 1969

Figure 11 EXTANT HISTORIC FEATURES
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Table 2 Extant Historic Features

Name of Feature Date State of 
Condition

Supplementary Information Statutory 
Protection/ 
Designation

Landscape 
Features 
Rainforest Pre 1859 Fair Suffers from “edge effects” and needs 

constant attention to reduce and, ideally, 
eliminate invasive weed species that 
enter around its margins, and to control 
the rampant growth of lianas that thrive 
in the disturbed areas, where ecological 
balance is lacking.

Heritage and tall trees are protected 
by lightning conductors.

Falls within a 
National Park and 
Tree Conservation 
Area

Path/previous 
road layout in 
southern part 
of the Botanic 
Gardens

1860s Good N/A Falls within a 
National Park 

Bandstand Hill 1860/61 Good Bandstand erected in 1930, some 
modern planting located around its 
base. 

Falls within a National 
Park and Tree 
Conservation Area

Tanglin Entrance 1864 Good Main historical entrance still present albeit 
posts and gate having been replaced.  
Spacing of the four new gate posts aligned 
to match the spacing of those of the 
original Main Gate but gateway not in the 
exact historic location since Cluny Road 
has been slightly re–aligned.

Falls within a 
National Park 

Swan Lake (and 
island planting 
dated 1891) and 
surroundings

1866 Fair Earliest extant designed/ornamental 
water body in Singapore.

Falls within a 
National Park and 
Tree Conservation 
Area

Remains of 
rhino wallow 
incorporated into 
the Marsh Garden

1870s 
(Marsh 
garden, 
1969)

Good N/A Falls within a 
National Park and 
Tree Conservation 
Area

Palm Valley 1879 Good A small part of Palm Valley now sits 
within the National Orchid Garden.  
Used as a venue for weekend concerts.  
Some recurring problems with 
rhinoceros beetle and other pests 
attacking the palms.  

Falls within a 
National Park and 
Tree Conservation 
Area

Potting Yard Area 1880s Good Existing buildings dated 1997–2009. Falls within a 
National Park and 
Tree Conservation 
Area
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Name of Feature Date State of 
Condition

Supplementary Information Statutory 
Protection/ 
Designation

The Dell 1882 Good Character largely retained although 
this area has undergone various 
modifications.

Falls within a 
National Park and 
Tree Conservation 
Area

Sundial Garden 1929 Good Four rectangular tanks for water plants 
added in 1971 and classical statues in 
2006.

Falls within a 
National Park and 
Tree Conservation 
Area

Brick Steps west 
of Plant House 
Garden

Early–
mid 
1940s

Good The steps which descend to the Plant 
House Garden from the Lower Ring 
Road were made by Prisoners of 
War held at Changi Prison during the 
Japanese occupation (1942–45).

Falls within a 
National Park 

Plant House 
Garden

1950s Good First laid out in 1882.  Some remnants 
(coral rock walls) incorporated into the 
current display garden (which is on the 
same footprint as the original Plant 
House Garden).  Structures date from 
1954 to 1958.

Falls within a 
National Park and 
Tree Conservation 
Area

Symphony Lake, 
located in Cluny 
Lake’s historic 
location

1974 Good Cluny Lake, excavated in 1891, 
occupied part of the location where 
Symphony Lake was later created.

Falls within a 
National Park 

Arrow emerging 
from Symphony 
Lake

1974-76 Good Marks the location of a temporary 
station for the observation of 
terrestrial magnetism set up in the 
Gardens in 1914.

Falls within a 
National Park 

Historic planting Various Overall good Includes a number of veteran trees 
(some pre-dating the establishment 
of the Gardens in 1859) and historic 
plant collections such as palms, 
frangipanis and orchids.  The clump 
of tiger orchid (Grammatophyllum 
speciosum) by the former junction of 
Office Gate Road and Main Gate Road, 
for example, was originally planted in 
1861.

Heritage and tall trees are protected 
by lightning conductors.

Falls within a 
National Park and 
Tree Conservation 
Area
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Name of Feature Date State of 
Condition

Supplementary Information Statutory 
Protection/ 
Designation

Buildings and 
Structures 
Chinese graves 1842, 

1881 and 
unknown 
date

Good N/A No designation

Gazebo 1 1850s, 
brought 
to the 
Botanic 
Gardens 
in 1969 

Good Roof replaced following damage by 
falling tree.

Conserved 
structure

Burkill Hall 1868 Good Renovated during the 1990s. Conserved 
building

Ridley Hall 1882 Good Rear section used as short–term 
accommodation for visiting scientists 
(from 2013) following repair of termite 
damage.

Conserved 
building

E.J.H. Corner 
House

1910 Good N/A Conserved 
building

House 6, ‘Field 
Assistant’s House’

1919 Fair N/A Conserved 
Building 

Holttum Hall 1921 Good Houses the Heritage Museum 
exhibition (2013) following repair of 
termite damage.

Conserved 
building

Houses 1–5 1924–28 Good N/A Conserved 
buildings

The Garage 1924–28 Fair N/A Conserved 
Building

Sundial Garden 
Structure

1929 Fair Refurbished 2004/05. No designation

Bandstand 1930 Good Roof renovated in 2012. Conserved 
structure

Low brick wall 
south of the 
Bandstand

1937 Good Renovated in 2012. No designation

Pergola by Sun 
Garden

1935 Good Rebuilt 1957. No designation

Raffles Hall/
Building

1958 Good N/A Conserved 
building

Gazebo 2 Unknown Good N/A No designation
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Lost Historic Features 

Since its opening in 1859, the site has been subject 
to a number of changes relating to its extent/
boundary and internal features.  The Botanic 
Gardens, which originally included c.22 hectares 
of land, was extended by c.12 hectares in 1866 
and by a further 41 hectares in 1879.  Its size was 
subsequently reduced from 75 hectares down to 
40 hectares in the 1920s with the annexation of 
land for the former Raffles College.  Approximately 
25 hectares of land was returned to the Botanic 
Gardens by 2006 and 8.6 hectares added to the 
south–west, the entire Singapore Botanic Gardens 

now totalling c.74 hectares.  49 hectares of the 
Botanic Gardens fall within the Nominated Property.

A number of landscape/built features have come 
and gone during the Botanic Gardens’ different 
phases of development.  Key lost/removed features 
are set out in the Table 3 below.  It is important 
to recognise that botanic gardens are dynamic 
and living landscapes, where change is not only 
inevitable and continuous but also integral to their 
history and ability to remain relevant in catering to 
the needs and demands of visitors as well as working 
scientific staff.   

Table 3 Lost Historic Features

Date and description of lost feature Date feature was lost
Ornamental planting beds laid out by Niven in the 
1860s.

1875 onwards .

Croquet lawn on the side of the Bandstand Hill laid 
out in the 1860s.

Likely to have become Cantley’s Rose Garden in 1882, 
which was subsequently replaced by the Sundial 
Garden in 1929 (which itself was later modified).

The Agri–Horticultural Society’s orchid house, 
constructed during the 1860s.

Mid 1870s to make way for carnivore cages.

Murton’s Office (likely to have housed the 
herbarium), orchid house and coolie lines/
accommodation – erected during the 1870s south 
of Bandstand Hill.

1880s.

Zoo enclosures (e.g. monkey house, aviary, kangaroo 
and emu pens and carnivora house were dotted 
around the Botanic Gardens) and Zoo Keeper’s 
house (located by the aviary) erected during the 
mid–late1870s.

Gradually removed from 1878 and zoo closed in 
1905.

Murton’s initial Economic Garden (located in the north–
west extension) and cut flower beds (early 1870s).

1880s (when the Economic Garden was laid out on 
the newly acquired north extension) .

Plant/Exhibition House, completed in 1885 and 
orchid house constructed as an annex to the Plant/
Exhibition House in 1889.

Both these structures underwent extensive repairs and 
alterations and had been largely removed by the 1950s.

Herbarium/Library building south of Holttum 
Hall.  The first building was completed in 1905 and 
replaced by a two–storey building (in the same 
location) in 1930.  This building gained an annex 
in 1954 and an extra floor in 1964.  Its modern 
replacement is now underground.

2001/02.

The majority of the Economic Garden/Arboretum 
(which included plantations of various economic 
crops) and some of its associated structures 
(nursery/propagation structures, offices, staff 
accommodation) located in the northern extension. 

1920s (when most of the land on which the 
Economic Garden stood was annexed for the 
development of the former Raffles College) (some 
trees survive).



65Singapore 
Botanic 

Gardens

Relevance of the Botanic Gardens to Singapore’s 
Social and Cultural History

The Site forms part of Singapore’s social and cultural 
history, etched in the memories of generations of 
visitors and providing a continuous sense of place 
and identity in the changing landscape and psyche 
of the islanders.  The great majority of Singaporeans 
visited the Botanic Gardens when they were children 
and have continued to do so throughout their 
adult lives.  Singapore’s current Prime Minister, Lee 
Hsien Loong, recently spoke about the memories 
he associates with the Botanic Gardens, describing 
how:

‘As a child my parents would bring me here for 
outings.  Later, when I was a young man courting my 
wife-to-be, we would come here for walks and talks.  
Then when we had kids, our whole family would 
come and enjoy ourselves here - jogging in the 
evening, carrying lanterns during Lantern Festival 
around the lake at night, or playing with the Swiss 
Ball Fountain.  The children have grown up but my 
wife and I still come for walks here regularly for the 
greenery and the waters.  And I know that many 
Singaporeans have similarly happy memories of 
this place.’

Certain cultural traditions in Singapore are 
associated with the Botanic Gardens such as 
using it as a venue for introductions associated 
with arranged marriages (information gathered 
through oral history) and as a venue for celebrating 
momentous occasions.  The choice made by 

Lee Kuan Yew in 1959 to launch multi–cultural 
celebrations (aimed at inspiring and establishing 
a national culture and better racial integration) 
and deliver his opening speech at the Botanic 
Gardens (to an audience of 22,000), reinforces 
the value which has long been associated with the 
Botanic Gardens in relation to community and 
ethnic cohesion in Singapore and multi–cultural 
interchange.  These celebrations were a key 
milestone in relation to the birth of Singapore as an 
independent nation and the rise of a new culture.     

Date and description of lost feature Date feature was lost

Quarters and some nursery/propagating/store 
structures erected in the 1880s close to the plant/
exhibition house.

N/A

Cluny and Dalvey Roads (pre–dated the 
establishment of the Botanic Gardens).  Cluny Road 
crossed the Botanic Gardens separating the historic 
core (1859) from the Economic Gardens (1879).

Closed to traffic in 1989 and removed 1990 (which 
improved the visitor experience).  

Large kiosk erected in 1964/65 north–east of Swan 
Lake.

1990s.

Various horticultural attractions (e.g. Japanese 
garden and mini waterfall garden) added during the 
1970s.

Removed or converted to other uses as part of 
NParks’ 1989 Masterplan proposals for the Botanic 
Gardens (carried out up until the present day).

Former Prime Minister Lee Kuan Yew Address at the People’s 
Cultural Concert held at the Botanic Gardens in 1959
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Singaporeans and foreigners alike remain deeply 
attached to the Botanic Gardens and appreciate it 
for what it offers culturally, socially and personally, 
including its contribution to: 

 _ Fostering community cohesion and social ties.

 _ Providing a strong link to Singapore’s past and 
continued development.

 _ Providing a place for daily informal and formal 
recreation (e.g. play, sport/exercise, quiet 
contemplation, picnicking and attendance at 
events – especially musical performances, a 
tradition since c.18608).

 _ Providing a meeting place/somewhere to 
socialise, open to all, regardless of ethnic origin, 
age or gender.

 _ Imparting educational messages (through formal 
and informal means).

 _ Access to nature.

 _ Forging important memories.

 _ The celebration o  o entous occasions  The 
Botanic Gardens is, for example, a favourite 
venue for wedding photographs.

Photographs of the Botanic Gardens being used by 
the local community and foreign visitors for a variety 
of purposes are provided opposite and overleaf.

Contribution of the Botanic Gardens to the 
Greening of Singapore

The Botanic Gardens played an instrumental role 
in the morphing of Singapore into a Garden City.  
Following the launch of the former Prime Minister 
Lee Kuan Yew’s tree planting campaign in 1963 
and ‘Garden City’ vision in 1967, the Singapore 
Botanic Gardens revised its mission.  Its regional 
and international work in taxonomic research was 
temporarily de–emphasised to allow the Botanic 
Gardens to spearhead the greening movement 
and provide the expertise and resources needed 
to accomplish the greening vision.  Plants suitable 
for planting across the island were grown and 
distributed from the Botanic Gardens and training 

8 Recorded in the Botanic Gardens’ Annual Reports

provided for those who would ultimately maintain 
the greenery.  

Over the following 20 years the greening 
programme matured and Singapore gained an 
international reputation for its clean and green 
environment.  Through the development of a 
world class educational programme, the Botanic 
Gardens was able to achieve its mission to provide 
the botanical and horticultural expertise needed to 
transform Singapore into the Garden City vision. 

Whilst the Botanic Gardens no longer acts as a 
nursery and central horticultural training centre 
for the greening of Singapore, it continues to 
epitomise the ‘City in a Garden’ movement and 
its vision.  It also continues to play an important 
educational role through the delivery of a varied 
educational programme aimed at connecting 
people and plants and increasing children and 
adults’ awareness, appreciation and knowledge of 
plants, nature and environmental conservation.  
The Botany Centre frequently hosts exhibitions and 
professional training courses led by CUGE.  Also, 
whilst the Diploma in Ornamental Horticulture and 
Garden Design moved to the Ngee Ann Polytechnic, 
students still complete part of their practical work at 
the Botanic Gardens.

The Botanic Gardens remains central to the 
propagation and re-introduction of native orchids 
and gingers as part of the island-wide greening 
programme (which includes objectives to restore 
natural habitats and reinforce Singapore’s 
biodiversity).  Staff also work closely with different 
departments within NParks, which has taken on the 
role of spearheading the greening of Singapore.  For 
example, proposals, trials and already implemented 
methods for more sustainable practices at the 
Botanic Gardens (developed by the Gardens’ staff ) 
will shortly be showcased to the rest of NParks and 
to Singapore’s horticultural industry.  The decision 
to locate NParks’ headquarters at the centre of the 
Singapore Botanic Gardens echoes the enduring 
link between the Botanic Gardens and the greening 
movement.
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A           Exercise Group in the Botanic Gardens

B        Jogging in the Botanic Gardens

C         One-off mass wedding event in 2009

D         Wedding photography is very populdens

E        Vrden

F             WatcStage

G                GuidHunt

H                 Bandstand performance in 1957

I              Workshop in Plant Research

Exercise group 

Jogging in the Botanic Gardens

One o  ass wedding e ent in 2

Wedding photography is very popular in the Gardens

Visitors enjoying the National Orchid Garden

Watching a concert on the Symphony Stage

Guided tour and children’s treasure hunt

Bandstand performance in 1957

Workshop in plant research
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A         Exercise Group in the Botanic Gardens

B       Jogging in the Botanic Gardens

C

   
D     Wedding photography is very popular in the gardens

E         Visitors enjoying the National Orchid Garden

    
F         Guided Tour and Children’s Treasure Hunt  
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Easter holiday makers

Hari Raya Puasa celebrations 

Peo le strolling on the rst day o  the Chinese New ear  ear 
of the Rooster

New Year Holiday Crowds 

A father and son, Mr Goh Seng Fong and Mr Goh Hin Ngim, 
visiting the Gardens in the 1980s

People doing their early morning exercises

Chinese New Year celebrations and children feeding the 
monkeys
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Current Management and Policy Context

Ownership

All land within the Nominated Property is within 
the ownership of the Singapore Government.  As 
illustrated on Figure 12 the majority of the State 
land within the property is leased to NParks (under 
a 99 year lease, in force between 1990 and 2089), 
a statutory board of the Ministry of National 
Development.  The remainder of the property is 
allocated to the Ministry of National Development 
and managed by NParks.  

Within the proposed Buffer Zone, the State 
land immediately to the north and south–west 
of the Nominated Property is under the direct 
management of NParks as part of the Singapore 
Botanic Gardens.  Beyond the Singapore Botanic 
Gardens’ boundary, the remainder of land within the 
proposed Buffer Zone is under a mix of private and 
State ownership.

Staffing Levels

The Singapore Botanic Gardens currently employs 
125 full–time members of staff.  The responsibility 
for the Botanic Gardens’ overall management 
lies with its Director who is assisted by two Senior 
Deputy Directors and four Deputy Directors.  
Garden staff are employed in the following five 
departments: Research and Conservation (RC); 
Horticulture, Exhibitions and Events (HEE); 
Education, Development and Administration 
Support (EDA); Visitor Management, Security and 
Operations (VMSO); and Singapore Garden Festival 
(SGF).

This represents a substantial body of on-site 
knowledge and expertise, which underpins the 
successful development and management of the 
Nominated Property and its associated functions.  
Staff benefit from external specialist expertise 
and knowledge from a range of organisations/
individuals including the National Archive, CUGE 
and the National Biodiversity Centre (the latter two 
are based at the Botanic Gardens).  Government 
agencies, such as the Urban Redevelopment 
Authority’s Conservation department, give their 
views and advice on applications for planning 

consents involving changes to or restorations of 
the historic landscape and buildings.  Appropriately 
qualified grounds and buildings maintenance 
contractors carry out maintenance tasks across the 
site and specialist restoration contractors are called 
upon as and when necessary.  A valuable volunteer 
base lead walks around the Gardens, including a 
specialist heritage walk.

Sources and Levels of Finance

The Botanic Gardens’ current annual operating 
and staff budget amounts to S$15 million.  Prior 
to setting budgets for its various divisions each 
year, NParks asks Divisional Directors to prepare 
cases for any additional funding required, whether 
for maintenance or events.  If needs arise during 
the course of the fiscal year, the Botanic Gardens 
can also request additional funds from NParks’ 
Central Pool fund.  As regards to infrastructural 
maintenance, large items/projects are handled and 
funded through NParks’ Facilities Management and 
Parks Development teams, so do not figure in the 
Botanic Gardens’ annual budget.   

NParks also receives a dedicated budget from the 
Singapore Government for capital maintenance 
of specifically the Singapore Botanic Gardens and 
Fort Canning Park, in view of these being leased 
to NParks (i.e. under NParks direct control).  These 
funds are accumulated in the Sinking Fund and 
can only be used for the Botanic Gardens and Fort 
Canning.  

The Botanic Gardens can also seek approval from 
NParks‘ Board for funds to be released from NParks’ 
Reserves Fund, to support a variety of infrastructural 
developments and maintenance works for both new 
and old structures as well as events.

Relationship to Other Plans

Existing adopted plans that relate directly or 
indirectly to the protection, management and/or 
presentation of the Nominated Property are listed in 
Table 4.
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Table 4 Relevant Existing Adopted Plans

Plan Summary Description Agency 
Responsible

Date 
Adopted

Singapore 
Concept Plan

The Concept Plan 2001 is the long–term vision for Singapore’s 
physical development in the next 40 to 50 years.  It is reviewed 
once every 10 years.  The seven key thrusts of the Concept Plan 
2001 are: new homes in familiar places; high–rise city living; 
choices for recreation; flexibility for businesses; developing a 
global business centre; building up an extensive rail network; and 
focusing on identity. 

URA 2001 

Singapore 
Master Plan 

The Master Plan is the statutory land use plan which guides 
Singapore’s development in the medium term over the next 10 to 
15 years.  It is reviewed every five years and translates the broad 
long–term strategies of the Concept Plan into detailed plans to 
guide development.  The Master Plan shows the permissible land 
use and density for every parcel of land in Singapore. 

URA 2008 

Conservation 
Guidelines 

This document provides the conservation principles, planning 
parameters and restoration guidelines for conserved shop 
house and bungalow building typologies, as well as planning 
parameters and envelope control guidelines for new buildings 
within conservation areas.  Owners, architects and engineers 
intending to carry out restoration works or development within 
conservation areas are required to comply with the guidelines 
accordingly.  Other building types, which do not conform to the 
standard shop house or bungalow typology are evaluated on a 
case by case basis in accordance with conservation principles.  

This document is to be read in conjunction with the Specific 
Facade Restoration Guidelines for the subject building.

URA 2011

Protective Designations within the Nominated 
Property

Areas, buildings and features of conservation value 
within the Nominated Property are protected by a 
range of statutory and non–statutory designations 
(see Figure 13).  The protective designations that 
apply to the Nominated Property are listed in Table 
5 overleaf.
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Table 5 Protective Designations

Designation Extent/Date of Designation Legislation under which status is provided
National Park Majority of the Nominated Property 

is within a National Park (designated 
1990). 

The Parks and Trees Act (Cap. 216) makes 
provision for National Parks to be ‘…set aside for 
all or any of the following purposes:

(a) the propagation, protection and 
conservation of the trees, plants, animals 
and other organisms of Singapore, whether 
indigenous or otherwise;

(b) the study, research and preservation of objects 
and places of aesthetic, historical or scientific interest;

(c) the study, research and dissemination 
of knowledge in botany, horticulture, 
biotechnology, or natural and local history; and

(d) recreational and educational use by the public’.
Conservation 
Area

Entire Nominated Property is within the 
Singapore Botanic Gardens  which  was  
designated a Conservation Area in 20089.

Conserved Buildings within 
the Singapore Botanic Gardens 
Conservation Area:

 _ Houses 5 o  the or er Ra es 
College (designated 2008)

 _ Ra es Hall designated 2 10)
 _ E.J.H. Corner House (designated 

2008)
 _ Burkill Hall (designated 2008)
 _ Holttum Hall (designated 2008)
 _ Ridley Hall (designated 2008)
 _ House 6 (designated 2013)
 _ The Garage (designated 2013) 

Conserved Structures within 
the Singapore Botanic Gardens 
Conservation Area:

 _ Bandstand (designated 2009)

 _ Swan Lake Gazebo (designated 2009)

The Planning Act (Cap. 232) provides for ‘where 
in the opinion of the Minister any area is of 
special architectural, historic, traditional or 
aesthetic interest, the Minister may approve 
under Section 8 a proposal to amend the Master 
Plan to designate the area as a conservation 
area.  A conservation area may comprise an 
area, a single building or a group of buildings’.  

9

10

 The boundary o  the Singa ore Botanic ardens Conser ation rea is due to be ad usted in 2  so as to include the Bukit Ti ah 
Campus

10 Initially designated as part of another conservation area which was absorbed into the Singapore Botanic Gardens Conservation Area 
on the 23rd May 2008
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Designation Extent/Date of Designation Legislation under which status is provided

Tree 
Conservation 
Area

Entire Nominated Property is 
within a Tree Conservation Area 
(designated 1991).

The Parks and Trees (Preservation of Trees) 
Order (Cap. 216, 01).

Nature Area The Rainforest area is a Nature Area 
(designated 2003). 

A Nature Area is a non–statutory designation  
demarcated on the Parks and Waterbodies 
Plan, a special and detailed controls plan which 
is a development control plan issued by the 
Competent Authority under paragraph 2.5 of the 
Singapore (URA) Master Plan Written Statement 
2008 to elaborate on the planning intention for the 
area.   Nature Areas are areas of high biodiversity. 

Heritage Trees 44 Heritage Trees within the 
Nominated Property.

Heritage Trees are included on a non–statutory 
register by the NParks Heritage Tree Panel under 
the 2001 Heritage Trees Scheme.  Heritage Trees 
must meet certain criteria in respect of their size, 
age and quality.  Heritage Trees within national 
parks, nature reserves, tree conservation areas, 
heritage road green buffers and other specified 
areas (as defined by the Parks and Trees Act) are 
protected under the Parks and Trees Act (Cap. 216). 
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Protective Designations within the Proposed 
Buffer Zone

As shown on Figure 14, much of the land within 
the proposed Buffer Zone is designated as ‘Landed 
Housing Areas’ (including ‘Good Class Bungalow 
Areas’ ) with guidelines on the height and building 
form of residential developments within such 
areas. Under these guidelines, the intention is that 
developments within the proposed Buffer Zone 
should generally maintain a low–rise/low density 
character.  Developments in close proximity to the 
Botanic Gardens are also subject to more stringent 
height controls under the Building Height Plan such 
that the visual amenity of the Botanic Gardens is 
protected.

Application of Other Protective Measures

Works within National Parks

The Parks and Trees Act and its subsidiary legislation 
(such as the Parks and Trees Regulations) set out 
a number of restricted activities in National Parks.  
A number of specific rules apply to the Singapore 
Botanic Gardens which are displayed on notices 
within the grounds of the site.  The Act states that no 
works can be carried out in a National Park except 
by authorised individuals.  Part III of the Act sets out:

 _ Restricted activities in terms of trees and plants 
in National Parks, including cutting and felling 
trees or digging or cultivating land within a 
National Park.

 _ Restricted activities in respect of animals in 
National Parks, including capturing, displacing or 
feeding any animal.

 _ Restricted activities in respect of boundary 
notices, including removing, damaging or 
replacing said notices.

The carrying out of restricted activities in a National 
Park requires approval from the Commissioner 
of Parks and Recreation (currently the deputy 
CEO of NParks).  The Commissioner may request 
further information in relation to the application 
for approval and may grant or refuse an application 
at his discretion.  The applicant must apply for a 

compliance certificate from the Commissioner on 
completion of the works.  

Applications for permission to carry out works 
within a National Park must also be made to the 
Competent Authority under the Planning Act (Cap. 
232).  In determining an application, the Competent 
Authority will take into account any relevant 
guidelines relating to National Parks which may be 
issued by NParks as well as all applicable building 
guidelines, relating to building height and density, 
building use and form, urban design, plot size and 
any conservation guidance where applicable.

Works Affecting Tree Conservation Areas

Trees within a Tree Conservation Area are protected 
under the Parks and Trees Act/Order.  It is a 
requirement of the Act that written permission for 
proposals to fell any mature tree (defined as any tree 
with a girth measurement greater than one meter, 
measured half a metre from the ground) is obtained 
from the Commissioner of Parks and Recreation.  
This applies to developers as well as owners of 
private properties (even if no development works 
are being undertaken).  

Works Affecting Heritage Trees

Heritage Trees within the Nominated Property are 
protected under the Parks and Trees Act (Cap. 216).  
The health of Designated Heritage Trees is assessed 
at least once a year and each Heritage Tree is fitted 
with a lightning protector. An educational sign is 
erected in the vicinity of each Heritage Tree for 
educational purposes.

Works Affecting Nature Areas

While there are currently no statutory planning 
guidelines pertaining to Nature Areas, if 
development falls within or in the vicinity of a 
demarcated Nature Area, ecological studies may be 
required as advised by the relevant authority before 
any development proceeds.
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Based upon the data available at www.ura.gov.sg/
ura a s   This in or ation is based on the aster 
Plan 2008 as approved by the Minister for 
National Development on 27th November 2008.   
© Singapore Government
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3.0 SIGNIFICANCE OF THE 
PROPERTY

General

This chapter describes the significance of 
the Singapore Botanic Gardens through the 
identi ication o  its alues   This includes the 
Outstanding ni ersal alue o  the ro erty as 
a orld Heritage Site  as well as other national  
regional and local alues   

Proposed Statement of Outstanding 
ni ersal alue 

The ro osed state ent o  Outstanding ni ersal 
alue o  the Singa ore Botanic ardens is 

described in the WHS Nomination Document and 
re eated below   This understanding is i ortant 
or in or ing decisions about the rotection  

conser ation  sustainable use and anage ent o  
the site  

Brief Synthesis

The Singa ore Botanic ardens  originally laid out 
in the s  is a green lung in the idst o  ra id 
and extensi e urban de elo ent   n addition to its 
botanic excellence today  the continued resence 
o  the Botanic ardens has ro ided generations 
o  Singa oreans and isitors alike with a sustained 
sense o  lace and anchor to the island s local 
cultural history

The Singa ore Botanic ardens is an exce tional 
exa le o  a British tro ical colonial botanic 
garden  which e erged during the th century 

eriod o  global ex ansion  ex loration and 
colonisation in Southeast sia   The Botanic ardens 
assumed a pre–eminent role in the promotion of 
economic botany in the Malay Peninsula and Straits 
Settlements administration during the late 19th 
century and early 2 th century   Today the landsca e 
of the Botanic Gardens bears testimony to the 
history o  British colonial botanic gardens  the th 
century colonial legacy of economic botany and the 
long lasting history of and unique contribution to 
the econo ic  social and scienti ic de elo ents 
o  the region   n articular  the ioneering work 

on rubber culti ation and techni ues or ta ing 
carried out in the 1880s and 1890s set in place the 
foundation of the early 20th century rubber boom 
in Southeast sia  

The Botanic ardens has a well de ined cultural 
landsca e which includes a rich ariety o  historic 
landscape features that demonstrate clearly 
its initial establishment as a pleasure garden 
in the s and its subse uent e olution and 
continued role as a botanic garden   The extensi e 
li ing collections include any eteran trees and 
unusually the site includes a six hectare tract o  

ri ary  lowland  e uatorial rain orest within its 
boundaries   n ense ble o  historic buildings 
including colonial style bungalows  built between 
the 1860s and 1920s for staff residences and 
ad inistration  contributes to the cultural landsca e 
o  the Botanic ardens

Since its beginning  the Singa ore Botanic ardens 
has been a leading centre in lant science  research 
and conser ation in Southeast sia   Today it is 
internationally recognised as a leading institution 
of tropical botany and horticulture and its library 
and herbariu  collections ser e as an i ortant 
re erence centre or botanists all o er the world   
The site represents the cradle of breeding science 
or orchids in sia  a hybrid rogra e ha ing irst 

been initiated in the Botanic ardens in the 2 s  
with or al orchid breeding rogra es continuing 
to the resent   

The Botanic Gardens has played an integral role in 
the social history o  Singa ore  ro iding a backdro  
or the li es o  residents  both ast and resent 

and a continual sense of place and identity in an 
otherwise changing city   t was and continues to be 
instru ental in the greening  and trans or ation 
o  Singa ore into a City in a arden  success ully 
implementing the former Prime Minister Lee Kuan 

ew s ision or this in the s

The British South and Southeast Asian colonial 
botanic gardens were ree inent in ter s o  other 
colonial botanic gardens  as a direct conse uence 
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o  their utually ad antageous role as out osts o  
the Royal Botanic ardens  ew   Singa ore Botanic 

ardens was art o  a wide network o  o er  
other British botanic gardens  which was any 
ti es bigger than that o  other colonial e ires  
All these sites to some degree contributed to 19th 
century de elo ents in econo ic cro  growing 
which established this region o  sia as an i ortant 
econo ic ower   Howe er  Ridley s late th
early 2 th century extensi e work on er ecting 
rubber culti ation and extraction  undertaken at 
the Singa ore Botanic ardens  co bined with his 
relentless ro otion o  the cro  can be singled 
out as perhaps the most significant contribution 
to Malaya becoming the biggest rubber producer 
in the world and creating an entirely new and 
boo ing econo y with global in luence   s stated 
by Brockway   between the two world wars, 
Singapore was the rubber capital of the world  

Other remaining British tropical colonial botanic 
gardens that ha e sur i ed ully or in art in South and 
Southeast sia include enang alaysia  eradeniya 
Sri anka  Calcutta ndia  and Hong ong   Only 

Peradeniya and Calcutta continue as significant 
botanic gardens today with a degree o  scienti ic and 
recreation unctions   The co bination o  Singa ore 
Botanic ardens  rich and di erse historic cultural 
landsca e  long established scienti ic  educational 
and recreational world class unctions  re arkable 
contribution to economic and ornamental plant 
research (particularly in relation to rubber production 
and orchid hybridisation  high le el o  authenticity 
and integrity; role in the greening of Singapore and the 
sha ing o  the island s identity  along with the resence 
o  a tract o  ri ary lowland rain orest ake it stand 
out when co ared to other si ilar ro erties

Criteria under which Inscription is Proposed 
(and Justification)

The Singapore Botanic Gardens is proposed for 
inscription on the World Heritage List under Criteria 
ii  and i  o  the orld Heritage Con ention

Criterion (ii) – “Exhibit an important interchange 
of human values, over a span of time or within 
a cultural area of the world, on developments 
in architecture or technology, monumental arts, 
town planning or landscape design”. 

The Singapore Botanic Gardens has been a 
prominent centre for plant research in Southeast 

sia since the th century   t continues to lay a 
leading role in the interchange o  ideas  knowledge 
and ex ertise in tro ical botany  agricultural 
economy and horticulture and represents an 
i ortant re erence centre or botanists all o er the 
world   The Botanic ardens has gained international 
recognition for starting and maintaining traditions 
in lantation agriculture  natural history  biodi ersity 
science and conser ation in the region and has also 

layed a i otal role in the greening o  Singa ore  
which in luenced town lanning in other cities in 
Southeast sia  

Criterion (iv) – “Be an outstanding example of a 
type of building, architectural or technological 
ensemble or landscape which illustrates (a) 
significant stage(s) in human history”. 

The Singapore Botanic Gardens is an outstanding 
exa le o  a British tro ical colonial botanic garden 
and the best reser ed o  its kind   This cultural 
landscape demonstrates its different stages of 
de elo ent since 5  through its layout11  extant 
historic landscape and built features and its uses and 
unctions   The e olution and sustained reser ation 

of the Botanic Gardens reflects the changing shift in 
attitudes regarding the role and functions of botanic 
gardens worldwide and throughout Southeast sia   
The assemblage of historic landscape features  and 
buildings and conser ed lowland ri ary rain orest 
in co bination  richly illustrate the de elo ent and 

ixed role o  the Botanic ardens during the eriod 
o  British colonisation   These  together with ore 
recent inter entions since Singa ore s inde endence  
which res ect the cultural heritage o  the ardens  
continue to su ort the ery signi icant scienti ic  
educational  cultural and recreational role and o er 
of the Botanic Gardens in the modern city-state of 
Singa ore  

11 The layout has le  the unusual legacy o  the English 
andsca e o e ent in a tro ical en iron ent
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Statement of Integrity

The No inated ro erty includes within its boundary 
all ele ents necessary to ex ress its Outstanding 

ni ersal alues   ts co leteness is re resented 
by the range o  landsca e eatures  buildings and 
structures ost closely associated with the Singa ore 
Botanic ardens as a British colonial botanic garden   
The layout and ense ble o  landsca e  buildings 
and structures included in the Nominated Property 
ha e high integrity  being in good condition and 
ha ing sur i ed irtually intact   The hysical abric 
o  the ro erty largely has not su ered ro  ad erse 
e ects o  de elo ents or neglect  with ina ro riate 
changes controlled through statutory protection and 

anage ent easures   n addition  late 2 th century 
changes re lect the on going de elo ent o  the 
historic use of the Nominated Property and its role in 

ublic education   They do not signi icantly dilute the 
cultural landsca e  strong sense o  lace or traditions 
that endure at the Singa ore Botanic ardens  

Statement of Authenticity 

The key attributes that contribute to the 
Outstanding ni ersal alues o  the No inated 

ro erty eet the conditions o  authenticity   The 
landsca e  buildings and structures within the 
No inated ro erty ha e high le els o  sur i ing 
authentic fabric and the spatial planning and 
layout o  the No inated ro erty is authentic   
Considerable elements of the Nominated Property 
are either still used in the anner in which they 
were originally intended  or are used in a anner 
that is sensiti e to their original ur ose  

Protection and Management Requirements

The No inated ro erty is rotected by laws o  the 
Singa ore o ern ent  na ely the arks and Trees 

ct and the lanning ct  which ro ide or a range o  
statutory conser ation designations and de elo ent 
control lanning easures that will rotect and 
conser e its attributes o  Outstanding ni ersal alue   
The majority of the Gardens is designated as a National 

ark  and the whole o  the No inated ro erty is 
designated as a Conser ation rea which includes a 
nu ber o  Conser ed Buildings and Structures  and it 
is also designated as a Tree Conser ation rea   orks 

a ecting these conser ation designations are strictly 
controlled under the rele ant legislation   The isual 
setting o  the No inated ro erty within the ro osed 
Buffer Zone is protected by stringent controls on the 
height and form of buildings implemented through the 
Singa ore aster lan   

ll land within the No inated ro erty is within the 
ownershi  o  the State and under the anage ent 
o  N arks   The Singa ore Botanic ardens  current 
annual o erating and sta  budget is S 5 illion  
with substantial additional unding a ailable to 
su ort a ariety o  in rastructural de elo ents 
and aintenance works   The Singa ore Botanic 

ardens e loys 25 ull ti e sta  su orted 
by an acti e olunteer base   Res onsibility or the 

ardens  o erall anage ent lies with its irector 
who is assisted by two Senior e uty irectors 
and our e uty irectors    The anage ent 

lan sub itted with the No ination ro ides an 
o erarching ra ework or the long ter  rotection 
and conser ation o  the No inated ro erty   
There are currently no substantial threats to the 
Outstanding ni ersal alues o  the No inated 

ro erty   

ttributes o  Outstanding ni ersal alue

 su ary o  the key attributes that together 
con ey the ro osed Outstanding ni ersal alue o  
the Singa ore Botanic ardens  and which need to 
be rotected  anaged and onitored  is ro ided 
o erlea

Other alues 

The significance of the Singapore Botanic Gardens 
includes other national and local alues  in addition 
to the Outstanding ni ersal alues o  the ro erty 
as a orld Heritage Site   t is i ortant that these 

alues are recognised and taken into account in 
decision aking about the uture anage ent o  
the site   n o er iew o  rele ant other national local 

alues is thus ro ided below:

 _ Other historic/cultural values – the Singapore 
Botanic ardens is one o  only a ew extant 
historic arks gardens in Singa ore and has been 

isited by a great nu ber o  i ortant guests 
including royalty and heads o  states
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 _ Other community and recreational values – 
the Botanic ardens attract a wide range o  users 
grou s who en oy di erse or al and in or al 
recreational acti ities  and o ers o ular e ents
acti ities   usical e ents  which ha e taken lace 
at the site since the s  re ain articularly 

o ular   The co unity alue attached to the 
site is rein orced by the resence o  olunteers  

 _ Nature conservation value – besides the 
i ortant conser ation research work being 
carried at the Botanic ardens  the site itsel  is o  
local nature conser ation i ortance  ro iding 
habitats or a range o  s ecies   The Rain orest is 

articularly aluable  

 _ Aesthetic and architectural values – the 
design of the Botanic Gardens has aesthetic 

alue  which is also true o  its horticultural 
dis lays so e designed lanted or ublic 
en oy ent rather than botanical research    
range o  buildings structures within the ardens 
ha e architectural alue e g  Holttu  Hall   

 _ Educational value – the Botanic Gardens is 
o  high educational alue   The ardens works 
closely with the inistry o  Education and ha e 
aligned their educational re it with the lobal 
Strategy or lant Conser ation    educational 
acti ities were run at the site between ril 2 2 
and March 2013 (including formal and informal 
acti ities   

 _ Tourism and economic values – the Singapore 
Botanic ardens is the ost isited botanic 
garden in the world   t recei ed a roxi ately 

 illion isitors in 2 2  and is a key isitor 
destination in Singa ore
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1.) The Botanic Gardens’ role as a leading 
centre in plant science and conservation, 
which has been a key function for the site 
since the late 19th century.  

reas o  ocus ha e included:

 _ lant exchange and econo ic botany  associated 
with colonial lantation cro s

 _ lant breeding orna ental lant research
 _ lant taxono y and syste atic botany
 _ Biodi ersity and lant conser ation   
 _ Ca acity building and collaborati e work  the 

Botanic ardens continues to endea our to share 
its knowledge and skills widely and encourage 
collaborati e research   

2.) The well-defined multi-layered cultural 
landscape, which includes a rich assortment 
of historic features and clearly demonstrates 
the site’s evolution.  

This includes:

 _ The site s original s leasure garden layout  
an unusual landscape design in the tropics 
containing interconnecting cur ing athways and 
ro enades  a le elled arade area or ilitary 

bands to lay usic and a ocket o  ri ary 
lowland rain orest   t also includes Swan ake  
created in 

 _ Other historic landscape features including 
heritage trees  heritage lant collections e g  

rangi ani collection  al  alley  The ell 
2  the Sundial arden 2  and brick ste s 

constructed during the Second orld ar   
 _ The ense ble o  sur i ing historic buildings and 

structures e g  Burkill Hall and the bandstand   

3.) The invaluable living and preserved 
plant collections, which underpin the site’s 
scientific, conservation, educational and 
recreational functions.  

These consist of:

 _ The li ing collections which include  lant 
accessions which re resent 22  lant a ilies  

 general  5  s ecies and 2  taxa    
nu ber o  accessions re date the ardens  
establish ent and so e are rare   The site also has 
genetic collections

 _ The reser ed collections  housed in the 
internationally accredited Herbariu  which 
include 5  dried a er ounted lant 
s eci ens  o  which  are ty e s eci ens  

 ungi s eci ens and 2  lant ungi 
s eci ens reser ed in alcohol   

 _ The bibliogra hic and isual re erence collections  
housed in the library and archi e  which include 
2  books a hlets   ournal titles  2  

aintings  illustrations   

4.) The site’s key contribution to the 
development of Singapore’s identity and 
social development.

 _ The continued resence and sur i al o  the Botanic 
ardens con eys a strong sense o  lace and 

identity to Singa oreans
 _ The site ro ides a cherished and o ular agshi  

green s ace and isitor attraction  which continues 
to foster community cohesion and cultural and 
social ties in Singa ore

5.) The site’s key contribution to the greening 
of Singapore, which has influenced town 
planning in other cities across the world.

 _ The Botanic ardens was central in a ractical  
training and research ca acity  to the deli ery 
o  ee uan ew s arden City  now City in a 

arden  ision   
 _ Today it lays a central role in ro iding ex ertise 

and lant aterial or in situ conser ation e orts 
in Singa ore  it deli ers i ortant educational 
acti ities and also re ains a key co onent o  
Singa ore s green in rastructure network
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4.0 KEY MANAGEMENT ISSUES

General

This chapter identifies ways in which the 
Outstanding Universal Values, authenticity and 
integrity of the Singapore Botanic Gardens, and its 
other values, are vulnerable to change, and also 
opportunities for how they can be enhanced and 
used sustainably.

Protecting the Site’s Outstanding Universal 
Value

Planning and Policy Framework 

The Nominated Property is protected by laws of the 
Singapore Government, namely the Parks and Trees 
Act (Cap. 198A) and the Planning Act (Cap. 232), 
which provide for a range of statutory conservation 
designations (see Section 2.5) and development 
control planning measures that afford protection of 
the site’s OUV, authenticity and integrity.  

Issue 1: The need to take into consideration the 
WHS status of the Singapore Botanic Gardens 
through the land use planning system and 
development control

Land use planning in Singapore is carried out 
by URA, the national land use planning and 
conservation authority, in conjunction with other 
government agencies.  A long–term approach 
to land use planning has enabled Singapore to 
achieve a balance between development and 
conservation of natural and cultural heritage assets.  
The Singapore Concept Plan is the strategic land 
use plan that guides Singapore’s development over 
a 40 to 50 year period.  This is supported by the 
Singapore (URA) Master Plan which is the statutory 
land use plan prepared under the Planning Act for 
guiding Singapore’s development in the medium 
term over a 10 to 15 year period.  The Singapore 
(URA) Master Plan translates the broad long–term 
strategies of the Concept Plan into detailed plans 
to guide development, and sets out land use zoning 
and plot ratio/intensity policies for land in Singapore.  

Development control plans such as Landed Housing 
Area plans and Building Height Plans are published 
to provide further elaboration and guidance of the 
planning intention of the Singapore (URA) Master Plan. 

The Nominated Property is substantially reflected 
as a national park and a conservation area in the 
Singapore (URA) Master Plan.  Under the Singapore 
(URA) Master Plan Written Statement, when 
determining a planning application, the competent 
authority is required to take into consideration 
relevant guidelines for national parks that may be 
issued by the National Parks Board and relevant 
conservation guidelines.  The competent authority 
may also, in determining a planning application, 
impose requirements with regard to the Nominated 
Property as a national park and conservation 
requirements as it may deem expedient or necessary.

Following inscription, the status of the Singapore 
Botanic Gardens as a World Heritage Site, in addition 
to its status as a national park and a conservation 
area, should be taken into consideration by the 
competent authority in determining planning 
applications that may have implications for the 
protection of the Outstanding Universal Values, 
integrity and authenticity of the World Heritage Site.

Should the Nominated Property be inscribed on the 
World Heritage List, there would be an opportunity 
for its boundary as well as that of the proposed 
buffer zone to be reflected in URA’s ‘Special and 
Detailed Control Plan’ (SDCP).  The SDCP is a 
development control plan issued by the Competent 
Authority under paragraph 2.5 of the Master Plan 
Written Statement to elaborate on the planning 
intention of the area.  Reflecting the boundary of the 
Nominated Property and its buffer zone in the SDCP 
would give recognition to the Singapore Botanic 
Gardens as a World Heritage Site and would help 
guide development within the Singapore Botanic 
Gardens as well as its surrounding. 

The Rainforest area is designated as a Nature Area 
under URA’s Parks and waterbodies Plan. Following 
inscription, the Tyersall Learning Forest, although 
not part of the Nominated Property, has potential 
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to be considered for designation as a Nature Area as 
its high biodiversity and conservation value greatly 
enhances the Rainforest.

Issue 2: The need to maintain effective 
application of the development control system 

The principle legislation that regulates development 
of land and conservation in Singapore is the 
Planning Act. Under the Planning Act, any 
proposal to develop land or to carry out works in a 
conservation area (e.g. to erect a new building, to 
carry out additions or alteration to or change the 
use of an existing building) is required to obtain 
planning and/or conservation permission under the 
Act before the development or works are carried 
out.  An effective regulatory system is thus in place, 
such that proposals for new developments, change 
of use or alterations to existing buildings of the 
Nominated Property or land within the Buffer Zone 
are subject to planning or conservation  permission 
(unless otherwise exempted).  This regulatory 
process allows URA to assess each proposal and to 
consciously guide developments in accordance with 
the intended outcomes.

The Nominated Property is zoned ‘Park’ in the 
Singapore (URA) Master Plan 2008, which requires 
that the land be set aside for use as a park or 
garden, for the enjoyment of the general public.  
The Nominated Property also falls within a gazetted 
Conservation Area.  Hence, any proposal to carry out 
works within the Singapore Botanic Gardens (whether 
it is development, change of use or conservation 
restoration works) will be required to obtain a 
conservation permission under the Planning Act.

The Conservation Guidelines (URA, 2011) provide 
the conservation principles, planning parameters 
and restoration guidelines for conserved shop 
house and bungalow building typologies, as well 
as planning parameters and envelope control 
guidelines for new buildings within Conservation 
Areas.  It is an owner’s responsibility to upkeep a 
conserved building or structure.  However, if the 
building is not in a state of good and serviceable 
repair or in a proper and clean condition, the 
Commissioner of Buildings may, by written 
notice, require the owner to carry out repair and 
maintenance works. 

Setting of the Singapore Botanic Gardens 

Issue 3: The need to protect the site’s setting 
from inappropriate development 

The land within the proposed Buffer Zone is zoned 
in the Singapore (URA) Master Plan (2008) for a mix 
of uses such as Residential, Education and Open 
Space.  Development within the Buffer Zone is 
assessed based on the Singapore (URA) Master Plan 
and also detailed development control plans and 
guidelines.

In areas designated as ‘Landed Housing Areas’ 
(including ‘Good Class Bungalow Areas’), landed 
housing developments are subject to lower 
permissible building height of not more than 2 
storeys tall.  For Good Class Bungalow Areas, there 
are also more stringent controls on site coverage, 
to reduce the extent of built-up areas such that the 
environment retains, as much as possible, an open 
and wooded character.

As for other non-landed residential and/or non-
residential developments within the proposed 
Buffer Zone, these are generally zoned with a lower 
plot ratio of 1.4, the intention being to maintain 
a low rise/low density character congruent to 
the Nominated Property.  To safeguard the visual 
amenity of the Nominated Property, the Building 
Height Plan also provides for more stringent height 
controls on developments in close vicinity of the 
Botanic Gardens.

Given the protective heritage designations and 
controls that apply to the Nominated Property, 
proposals for new development or change that 
would harm its Outstanding Universal Values are not 
likely to be permitted.

There are no designed views between the site and 
the surrounding area and views out of the site 
are limited.  The visual setting of the Nominated 
Property is protected by stringent controls on the 
height and form of existing/proposed new buildings, 
implemented through the Singapore (URA) Master 
Plan.  Potential future development pressure or 
changes in land use within the visual setting of the 
Nominated Property should however be carefully 
monitored. 
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Conserving the Site

Landscape 

Issue 4: The need to conserve and enhance 
the historic layout, landscape and planting 
framework

The Nominated Property’s landscape is central to 
its values and significance as a cultural landscape 
of Outstanding Universal Values.  It includes a rich 
variety of landscape features from different periods 
that clearly demonstrate its initial establishment 
as a pleasure garden in the 1860s and subsequent 
evolution and continued role as a botanic garden.  
Its 1860s layout (containing interconnecting curving 
pathways and promenades, a levelled parade area 
for military bands to play music and a pocket of 
primary lowland rainforest12) has survived virtually 
intact and has left an unusual legacy of the 
English Landscape Garden Movement in a tropical 
environment.  The living collection, which includes 
specimens pre-dating the creation of the Gardens, 
provides much of the character and structure of 
the historic and more modern landscape whilst 
also providing a crucial scientific resource.  Central 
to conserving the Outstanding Universal Values, 
integrity and authenticity of the Singapore Botanic 
Gardens is a need to maintain the historic landscape 
layout and character whilst sustaining the Gardens’ 
tradition of change and contemporary landscape 
design (see Issue 8).  The site should be recognised 
as a living cultural landscape.

In light of the dynamic nature of plants and possible 
threats to the living collection (e.g. loss of plants due 
to age, pest and disease or the weather), it will be 
essential that a cyclical programme of maintenance 
and planting is delivered (succession planting needs 
to be planned for).  The Botanic Gardens continues 
to be managed according to historic ‘Lawn’ areas 
(see Figure 1 of Appendix ii).  An assessment of 
each Lawn was recently undertaken (providing 
information on their content, heritage value, present 
condition, constraints, strengths, weaknesses and 
potential for improvement) and individual ten year 
action plans devised.  Together these form the 10 
Year Living Collection Management Plan.  Actions 
include, for example, the need to de-accession 

12 See issue 20 for information relating to the conservation of 
the Rainforest

certain plants, enhance the water quality of some 
water bodies (e.g. the stream in Lawn C), enhance 
the condition of particular plant collections (e.g. 
the bonsai collection in Lawn N and some of the 
palms in Lawn W) and provide plant labels and 
interpretation.  The Living collection Management 
Plan should be regularly reviewed and updated as 
and when appropriate. 

As illustrated on Figure 8 there are a number of key 
view corridors within the Botanic Gardens that give a 
sense of openness in some areas and also assist visitors 
in orientating themselves.  These views should be 
conserved and the intended openness of a number of 
Lawns sustained both through ongoing maintenance 
of the existing vegetation (which typically grows very 
quickly and can thus rapidly change the character of a 
Lawn) and strict control of new planting.

The Nominated Property is predominantly inward 
looking.  The tree cover and vegetation along its 
southern, eastern and western edges provides a 
strong sense of enclosure and insulation from the 
surrounding urban areas.  This is re-enforced by 
the presence of display gardens to the north and 
the Tyersall Learning Forest to the west, which 
both form part of the Buffer Zone and the wider 
Singapore Botanic Gardens.  There is a need to 
maintain, and where appropriate enhance, the 
existing treescape/vegetation around the periphery 
of the Nominated Property to sustain the Gardens’ 
character and atmosphere and the cherished feeling 
of seclusion and escape from the city it affords.  
The western historic limit of Lawns F and G (shown 
on Figure 1: Appendix ii) should be carefully 
retained when the Tyersall Learning Forest is fully 
incorporated into the Singapore Botanic Gardens.

Issue 5: Understanding the historic development 
of the landscape 

Whilst well documented, the historic development 
of the Gardens is currently difficult to discern on-
site and should be better interpreted.  The former 
presence of important Economic Gardens in the 
northern half of the site goes mainly undetected 
by visitors, who are also generally unaware of the 
historic relationship of Houses 1-5 with the former 
Raffles College located just beyond the boundary of 
the Nominated Property.
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A heritage museum, opened in 2013, provides 
valuable information about the site’s history and its 
key heritage features.  It includes, for example, an 
interactive table that allows visitors to see how the 
site has changed over time. A range of interpretation 
panels are also progressively being installed across 
the site. 

Issue 6: Conservation of Heritage Trees

The Nominated Property includes 44 Heritage 
Trees13 for which arboricultural assessments are 
currently being carried out.  Each assessment 
includes a list of actions to enhance the health/
structural integrity of individual trees.  A site wide 
arboricultural strategy has also been developed as 
part of the 10 Year Living Collection Management 
Plan.   

Small fences are due to be erected around a number 
of Heritage Trees to alleviate soil compaction issues 
associated with visitor footfall and some damage 
caused by individuals climbing on the trees.  It 
is important to implement succession plans for 
heritage trees in order to maintain their heritage 
lineage.  Due to the frequency and severity of storms 
in Singapore, lightning conductors have been fitted 
on all heritage and tall trees in the Gardens.

Issue 7: Display of the living plant collection

The living collection is part of an ongoing and 
evolving curation programme, which seeks to ensure 
that research and conservation needs are met, 
keynote specimens (e.g. of heritage or horticultural 
value) are conserved, the historic character/
structure of the landscape is maintained and a 
quality visitor experience is provided.  To inform 
decisions relating to the retention/replacement of 
individual plants within the living collection, each 
plant is assigned one or more values (e.g. heritage, 
scientific, horticultural).  In accordance with the 
Gardens’ Acquisition and Retention Policy, there 
is an intention to replace ‘low value’ plants with 
new ‘higher value’ ones and, wherever appropriate, 

13 Heritage Trees are included on a non–statutory register by 
the NParks Heritage Tree Panel under the 2001 Heritage 
Trees Sche e   The Heritage Tree anel has a ulti agency 
representation and includes community representatives 

to replace plants with new more accurately 
documented plant material (particularly in relation 
to provenance).  There would be value, as part of the 
public offer, to communicate the different values 
attached to the living collection/specific plants.  
Ongoing efforts to label and interpret the living 
collections should be sustained.

Going forward, there is a need to take into account 
and accommodate the likely effects of climate 
change on the living collection.  The most likely 
risks at present are an increased incidence of 
severe weather events leading to storm damage 
or prolonged droughts and changes to existing 
growing conditions.  The selection and planting of 
new specimens may need to become more climate 
driven. 

There are opportunities for the Botanic Gardens 
to realise its conservation mission on a local scale 
through the promotion of increased biodiversity 
within the Gardens.  More information regarding 
opportunities to enhance the Gardens’ nature 
conservation value is provided under Issues 17-21. 

Issue 8: Opportunities for contemporary 
landscape design 

Botanic Gardens are dynamic and living landscapes, 
where change is not only inevitable and continuous 
but also integral to their history and continued 
viability.  Going forward, it will be important to 
ensure that historic and contemporary landscape 
elements are represented in a balanced and 
cohesive way, respecting and promoting each 
other’s significance.  New additions will need to be 
in keeping with the context of the historic landscape 
framework and carefully sited.  Going forward 
there would be benefit in considering developing a 
Historic Landscape Improvement Plan; which would 
include a detailed WHS/historic landscape vision 
and heritage improvement strategy, to guide this.  

Issue 9: Enhancing the nursery facilities

The Gardens’ nursery facilities are essential to 
the ongoing conservation of the living collection.  
The nursery facilities located within the Potting 
Yard and National Orchid Garden (within the 
Nominated property) as well as the Plant Resource 
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Centre (immediately outside the Nominated 
Property, within the Buffer Zone) are all in need 
of refurbishment and/or expansion.  Works to 
address this are scheduled to take place in the very 
near future and funding is already in place for the 
National Orchid Garden and Plant Resource Centre 
refurbishments.

Issue 10: Opportunities to enhance the public 
realm/hard landscape elements

The Gardens includes a wide range of hard 
landscape/public realm elements (e.g. signage and 
markings, fencing, seating, bins, path surfaces, plant 
containers and lighting) which need to meet visitor 
requirements (in terms of their functionality and 
location) and contribute positively to the landscape 
setting.  There would be value in developing site-
wide public realm design guidelines to ensure that 
going forward all elements contribute to the visual 
appearance of the site and the sense of quality, 
are not considered in isolation but on how they 
work and complement one another and enhance 
the cohesiveness of the site; whilst providing high 
quality visitor infrastructure.  Such guidelines could 
be part of a Historic Landscape Improvement Plan.

Issue 11: Training needs 

It is recognised that some members of staff 
would benefit from receiving targeted botanical/
horticultural training, which would enrich the 
guidance provided to on site maintenance 
contractors.  A training programme has been 
established, which should be regularly reviewed.  
Trainee managers also benefit from the ‘master 
classes’ delivered by visiting botanical specialists.  
The need for staff to gain a Workforce Skill 
Qualification from the Centre for Urban Greenery 
and Ecology should also be explored.

Ensuring that suitably skilled staff can manage 
and maintain the site is of high importance.  There 
would be benefit in exploring opportunities to re-
establish a School of Horticulture in the Gardens.  
With its internationally renowned living collections, 
herbarium, botanical library and expert staff, the 
Singapore Botanic Gardens provides an ideal 
environment in which to learn about horticulture 

and botany.  This would allow individuals to gain a 
specialist skill set and qualification not currently on 
offer in Singapore or the Southeast Asian region and 
would support a possible shift in the maintenance of 
the Gardens, away from a reliance on contractors.  

Built Heritage

Issue 12: Deterioration due to climate and pests

Both the humid tropical climate of Singapore and 
the presence of certain termite species have an 
impact on the condition of a range of buildings in 
the Gardens, contributing to faster deterioration 
of their fabric (particularly wooden buildings).  
Strategies are in place to alleviate these issues, 
including a regular maintenance programme and 
pest control (work is ongoing to identify appropriate 
biological control measures).  Due to the frequency 
and severity of storms, lightning conductors have 
been fitted on all buildings.

Issue 13: The need for regular inspections and an 
ongoing maintenance programme 

The site’s historic buildings are currently inspected 
on a quinquennial basis and subject to ongoing 
maintenance.  It is essential that this is sustained, 
preventing or reducing the need for repair and 
deferring the need for major and expensive work.  
The Garage and House 6 are in need of external 
decoration and/or repair (The former has some 
termite damage and a leaking roof ).

Conservation permission should be obtained 
from the Competent Authority prior to any 
refurbishment/restoration works being carried out 
to Conserved Buildings/Structure.  All works must 
comply with the Conservation Guidelines issued by 
URA.  

Issue 14: The need for Building Conservation 
Plans 

The ensemble of historic buildings/structures in 
the Botanic Gardens contributes to the significance 
of the cultural landscape.  As such, it is crucial that 
the physical fabric, basic structure and setting 
of these structures are conserved, including any 
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significant internal fittings/decorations.  In line with 
best practice, individual building conservation plans 
should be developed, outlining the significance of a 
historic building/structure and how that significance 
will be retained in any future use, alteration, 
development or repair; addressing particular needs 
and issues.  These could form part of an overall 
Historic Landscape Improvement Plan.  A survey of 
the interior and surviving historic features (including 
the layout) of each historic building/structure 
should be undertaken and information fed into the 
relevant building conservation plan.  

There would be benefit in protecting the setting 
of each historic building/structure through the 
establishment of individual buffer zones around 
the buildings/structures within which none or only 
very selective development would be permitted.  
Opportunities to enhance the landscape setting of 
the historic buildings/structures should be explored 
and appropriate actions included in the 10 Year 
Living Collection Management Plan and cross-
referenced to appropriate building conservation 
plans (e.g. there would be benefit in removing the 
shrubberies surrounding the base of the bandstand 
and in replacing some of the plants around Corner 
House which are causing excess moisture to 
accumulate on the walls of the building).  

Issue 15: Opportunities for contemporary 
architecture 

Apart from the historic buildings in the Gardens, 
there are a number of newer buildings ranging from 
offices and laboratories to visitor facilities (e.g. food 
and beverage facilities).  It is inevitable that there will 
continue to be a need/demand for a range of new 
buildings and structures as the Gardens continue 
to develop and the visitor offer/scientific research 
needs are reviewed.

New additions will need to be in keeping with 
the context of the historic landscape framework 
and carefully sited.  Going forward there would 
be benefit in considering developing a Historic 
Landscape Improvement Plan, which would 
include a detailed WHS/historic landscape vision 
and heritage improvement strategy, to guide this..  
A set of design guidelines (on height, volume, 
composition, choice of materials etc) could also be 

developed as part of this strategy to ensure that all 
additions are of a high architectural quality and do 
not impact negatively on the OUV of the site.

Issue 16: Building infrastructure having to meet 
21st century standards and uses

Legislation and regulations relating to health 
and safety, equality of access and environmental 
standards can mean that changes are needed to 
heritage assets.  Careful assessment and planning 
is essential in formulating options which will satisfy 
legal requirements whilst best safeguarding a 
historic asset’s fabric and character.

All of the site’s historic buildings are currently in 
use but no longer serve their original functions.  
Some functions, such as the provision of residences 
for senior staff, ceased decades ago, whilst others 
(e.g. provision of laboratory or herbarium facilities) 
were relocated to new buildings.  Ensuring that the 
current and future function(s) of a building does not 
adversely affect its setting, character and fabric is 
important to its conservation.

Nature Conservation 

Issue 17: The need to establish a baseline for 
monitoring biodiversity 

Whilst a range of ecological surveys have been 
undertaken at the Singapore Botanic Gardens 
(including bird surveys), there is a need to undertake 
a habitat survey of the entire property (besides the 
rainforest).  The purpose of the survey will be to map 
the habitats present within the property, record the 
wider landscape context within which the property 
is positioned and provide the scope for identifying a 
suite of more detailed ecological surveys.  

Overall, the combination of habitat and species 
surveys will provide the baseline from which 
opportunities to conserve and enhance the site’s 
nature conservation value can be identified 
(including actions relating to future habitat/
creation/enhancement and management practices).  
Without a basic knowledge of the distribution 
and abundance of the floral and faunal species 
present within the site (including and understanding 
of dispersal and migratory patterns), it will be 
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difficult to assess the risks and opportunities which 
either currently, or may in the future, affect the 
management of the site. 

The suite of detailed surveys developed through 
the initial habitat survey and desk study will 
need to be incorporated into a rolling monitoring 
programme against which future changes in species 
abundance and distribution can be measured, and 
corresponding management work delivered. 

Issue 18: Assessing the effects of visitors on the 
nature conservation value of the Nominated 
Property

In tandem with the ecological surveys outlined 
above, detailed visitor survey information will 
also be required.  The survey will need to identify 
numbers of visitors using the site, their distribution 
in terms of both preferred locations to visit and time 
(of day), and particular ‘hot spots’ i.e. areas that 
are particularly favoured by visitors and the use of 
‘desire lines’ (unauthorised routes that provide a 
cut-through or route that is not a designated path).  
The effects of visitor pressure on biodiversity may 
have both direct (e.g. disturbance) and indirect (e.g. 
compaction or erosion) effects.

Without this information it will be difficult to assess 
the potential effects that visitors are having on 
the ecological interest of the site.  Visitor surveys, 
analysed in combination with the biodiversity 
surveys, will help to provide an understanding of 
what or where visitor pressure may be affecting the 
site and what management or landscape design 
(layout) responses, may be most appropriate to 
managing those pressures. 

Issue 19: Development of a site-wide 
Biodiversity Conservation Plan 

The combined information relating to Issues 
17 and 18 will provide the basis for a site-wide 
Biodiversity Conservation Plan.  The Plan will need to 
encompass the management of current condition, 
but also encompass opportunities to enhance the 
site’s overall biodiversity value, into the future.  It 
will also need to ensure that the site’s attributes 
of Outstanding Universal Value are conserved.  
Requirements to control invasive species that could 

threaten the site’s importance as a botanic garden, 
as well as its biodiversity interest, are likely to feature 
prominently in the plan. 

Issue 20: The need to conserve the Rainforest 

The six hectare area of primary lowland rainforest, 
deliberately preserved when the Gardens was first 
established, is located in the southern half of the 
Gardens.  Due its relatively small size the Rainforest 
suffers from ‘edge effects’ and requires constant 
attention to reduce and, ideally, eliminate invasive 
weed species that enter around its margins, and to 
control the rampant growth of lianas that thrive in 
the undisturbed areas where ecological balance is 
lacking.  Its composition is known to have changed 
over time and it appears to have become less humid.  
Its layers have slowly diminished with changes in the 
micro-environment of the soils and the surrounding 
environmental conditions - this change has caused 
the ground layer and shrub flora to be greatly 
reduced.  Efforts to enhance the condition of the 
Rainforest are ongoing, with recent works including 
the provision of raised boardwalks to allow better 
species connectivity and minimise the impact of 
visitors walking through it.  

Opportunities for enhancing the Rainforest are 
set out in the Action Plan for Lawns U, V, N and M.  
These include reinforcing the Rainforest with species 
that can be expected to have once occurred within it 
(or in similar forests of the region), removing invasive 
species and investigating ways to increase humidity 
levels (e.g. sprinkler system).  Some of the most 
important trees in the rainforest are represented 
by only one or two individuals, which reinforces the 
need for a long-term plant replacement strategy to 
be in place at the Gardens.

Issue 21: Connectivity and the long-term 
sustainability of the site’s biodiversity

The site is relatively small and is, in large part, 
surrounded by urban development.  Whilst it 
remains isolated from other areas of greenspace, 
the longevity and sustainability of the species 
assemblages that the site supports, are likely to 
remain fragile and subject to deterioration over 
time.  A key long-term issue is the need for green 
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corridors and stepping stones to connect the site 
with the Central Catchment, in order to facilitate 
the dispersal of species, reduce the effects of 
fragmentation and increase the site’s long-term 
resilience to environmental change.  

Environmental Sustainability 

Issue 22: Best practice in relation to 
sustainability

Whilst environmental sustainability and related best 
practice is at the forefront of the management of 
the Gardens, there would be benefit in this being 
better communicated and showcased as part of the 
visitor experience.  

The Gardens has a corporate ethos of environmental 
sustainability and together with the National Parks 
Board as a whole is accredited with ISO 14001.  
Internally the Gardens already undertake numerous 
measures that contribute to its environmental ethos.  
These include:

 _ Leaf litter management, which involves the 
re-use of all leaf litter found in the Gardens as 

ulch   This ini ises  a ongst any things  
desiccation, erosion and root damage and 
bu ers local icrocli ates against i balance  
favouring biotic interactions (worms, micorrhizae 
etc).  Educating people about why leaf litter is 
being retained is crucial.  

 _ Recycling of all green horticulture waste.

 _ Integrated pest management in the living collections, 
with che icals used as a last resort   E orts to 
seek biological agents and controls are ongoing.  In 
collaboration with NParks’ Conservation Division, 
pests such as squirrels are captured and relocated to 
the nearby island of Pulau Ubin, to repopulate the 
reduced population there.

 _ Use of zero-emissions vehicles on-site, wherever 
possible.  

 _ Ongoing investigation into the use of 
environmentally friendly lighting systems, to 
minimise light pollution.  

 _ Storm water management - future plans include 
expanding existing storm water recipient areas.

This sustainability ethos has also been realised 
through building development – the CDL Green 
Gallery is Singapore’s first purpose-built zero-
energy gallery, which includes two eco-innovative 
technologies and sustainable features such as 
a green roof and walls.  The Green pavilion also 
features a green roof.   Proposals, trials and already 
implemented methods for more sustainable 
practices developed by the Botanic Gardens’ staff 
are shortly due to be showcased to the rest of 
NParks and Singapore’s horticultural industry.  

There would be benefit in an overall Sustainability 
Strategy/Statement being formulated for the 
Botanic Gardens, outlining its commitment and 
strategy towards all areas of sustainability.

Climate Change 

Issue 23: The effects of climate change on the 
Nominated Property

A Climate Change Study has been commissioned by 
the Singapore National Climate Change Secretariat 
to examine Singapore’s vulnerabilities to climate 
change.  Phase 1 of the Study was completed 
in 2009 and looked at the physical effects of 
climate change such as changes in sea-level and 
temperature rise.  The findings of the Study are that 
‘by 2100, average temperatures could increase by 
2.7 to 4.2 degrees Celsius; while sea levels could 
increase by 0.24 to 0.65m’.  No discernible trend 
was identified in relation to change in rainfall, 
necessitating further studies.  Phase 2 of the Study 
has been commissioned and will look at other 
projected effects of climate change, such as public 
health, biodiversity and energy consumption.  Staff 
at the Botanic Gardens are also currently conducting 
research into climate change in Southeast Asia and 
are due to present their findings at a conference in 
January 2014.

The most likely direct impacts of climate change to 
the Nominated Property are increased incidences of 
severe weather events leading to storm damage or 
prolonged droughts (impacting on water resources) 
and changes to existing growing conditions 
(although there is much uncertainty about how 
individual species will respond).  

In light of the existing frequency and severity of 
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storms in Singapore, lightning conductors have 
already been fitted to all heritage/tall trees and 
buildings.  These are inspected on a regular basis.  
Ensuring that viable stock is available for replacing 
damaged plant material, as appropriate, will be 
important – this reinforces the aforementioned 
need for a site-wide plant replacement strategy.  
Considerable droughts were experienced in 
2012, which resulted in the Botanic Gardens 
almost running out of irrigation water – staff are 
considering options for improved water storage 
(including expanding existing storm water recipient 
areas/recycling rain water) to ensure that a 
sustainable source of irrigation water is available 
to maintain the living collection.  The Gardens’ clay 
base exacerbates drought related issues for trees, 
which are at a greater risk of falling over if the clay 
shrinks.  Water conservation measures via soil 
mulching (leaf litter management) are already in 
place and will become increasingly important.

Whilst the likelihood of a micro-burst storm 
affecting the Singapore Botanic Gardens is small, 
it cannot be ruled out or prevented – such a storm 
would have the potential to cause significant 
damage to both the living collection and buildings.

There is a need for the risks, opportunities and 
constraints to the Singapore Botanic Gardens of 
climate change to be further analysed and for 
appropriate adaptation strategies to minimise its 
effects to be developed.  

Risk Management and Counter-Disaster 
Preparedness 

Issue 24: The need for risk management and 
counter disaster preparedness

NParks has developed a Risk Management Plan 
(which encompasses the Botanic Gardens) which 
identifies key risk areas and measures to mitigate 
these (as far as practicable) as well as procedures 
to respond quickly and effectively to a range of 
potential incidents.  Few disasters currently present 
a foreseeable threat to the Nominated Property.  The 
biggest risks are associated with fire (affecting the 
site’s buildings) and severe storms (affecting the site 
as a whole), for which preventive measures are in 
place.  

In light of Singapore’s climate, the provision of 
irrigation during times of drought and the no fires/
smoking policy enforced across the entire site, 
fire is not anticipated to be a major threat in the 
landscape.  Fire protection systems, checked by 
specialist contractors on a monthly basis, have 
been installed in all buildings.  The Herbarium has 
been fitted with a sprinkler system and the Type 
Collection is kept in a separate room which can be 
filled with inert gases in the advent of fire (this is also 
the case for the Library’s Rare Books Room).  The 
Botanic Gardens is currently exploring options to 
improve the Herbarium’s storage system to enhance 
protection against pest and water damage (if the 
sprinklers were to be turned on).  In addition, staff 
receive fire safety training.

Whilst storms (including micro-bursts) cannot be 
prevented from happening, a number of protective 
measures are in place.  All buildings and heritage 
trees have been fitted with lightning conductors and 
a plant replacement strategy is being developed for 
the living collection.  Trees are inspected every 12-18 
months and heritage trees on an annual basis to 
ensure public safety and tree health (an on–going 
pruning schedule is also in place).  Supplementary 
inspections are carried out as and when necessary, 
e.g. following storms.  The Rainforest can be closed 
off to the public during stormy weather.  

In order to counteract potential issues such as 
power outage/failure of cooling and ventilation 
mechanisms, which would affect plants grown in 
protected environments (e.g. cool houses), the 
Botanic Gardens maintains a chiller and generators 
on standby.

As discussed previously a more in-depth risk 
assessment should be carried out in relation the 
potential impact that climate change may have 
on the living collection, landscape and overall 
significance of the site.  A long-term strategy will 
need to be developed and regularly reviewed in light 
of possible changes to climate change indicators 
and climate predictions.  It may be necessary to 
adjust the Acquisition and Retention Policy, to 
re ect this ossibility

There is a need to closely monitor the possible 
presence of wild boar in the Gardens, as wild boar 
were recently spotted close to the site.  Wild boar 
have the potential to cause great damage to the 
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living collections if they were to enter the site.  A risk 
assessment should be carried out and preventative 
measures put in place were possible.  

Sustainable Use of the Site

Scientific Research

Issue 25: Ensuring the site remains a leading 
centre for plant research and conservation 

The Singapore Botanic Gardens is a leading centre 
for plant research and conservation.  As described 
in Section 2.2 the Gardens has important science 
resources both institutionally and individually.  
These include the Herbarium (which houses the 
preserved collection), laboratory facilities (which 
house the genetic collection), the library (which 
houses the bibliographic and reference collections) 
and the gardens/living collection.  Approximately 
30 individuals work within the Gardens’ Research 
and Conservation Branch, 25 being scientists.  
Conducting botanical research into and facilitating 
the conservation of plant diversity is fundamental 
to the Gardens’ being/mission and the protection of 
its authenticity of function.  To sustain this as well as 
its recreational and educational roles, the Gardens 
depends on having expert staff; well-documented, 
maintained and up-to-date living and preserved 
collections that are continually enriched and 
interpreted; and high quality facilities.  A summary 
of the collections held at the Gardens and their 
relevance is provided in Section 2.2.   

The needs of the Research and Conservation branch 
include, amongst many things, plant material, 
working space, laboratories, and library facilities as 
well as human and financial resources.  Continual 
monitoring of these resources is essential and long-
term plans needed to ensure critical shortfalls are 
prevented.  A need has been identified for additional 
working space in the Herbarium, along with better 
storage (to enhance protection of the specimens 
against potential damage from water, if the sprinkler 
system was to be turned on, and pests) and a walk-in 
freezer room.  The spirit room is at full capacity and 
needs to be enlarged.  The Plant Resource Centre 
is due to undergo major refurbishment works and 
some of the equipment in the laboratories is being 
updated.  Guest rooms for visiting researchers are 

now available in Ridley Hall, which has enhanced 
the collections’ accessibility.  Some of the material 
forming part of the documentary and visual 
reference collections is not currently being stored 
according to best practice guidance (e.g. some 
archival material is staked vertically rather than 
horizontally) –there would be benefit in a detailed 
assessment being carried out and protocols being 
established relating to both storage and use of the 
collections (e.g. policy on the handling material).  
Consideration should be given to swapping the 
Library’s carpets as part of the pest control.  It 
is important that the collections are managed 
according to the highest standards of curation and 
housed, where appropriate, in suitable facilities.  

An overarching Five to Ten Year Research Plan should 
be developed to guide the work of the Research and 
Conservation Branch.  The aims and objectives of 
this Plan should support those of the Global Strategy 
for Plant Conservation (2011-2020).  There would 
be benefit in exploring opportunities to increase 
the number of staff exchanges and plant collecting 
expeditions that take place as well as the number 
of papers published in high impact journals.  The 
Gardens’ ex situ collections are in need of enriching 
and strategic partnerships for specific plant groups 
held at the Gardens should be established.  Future 
scientific focus should include the Singaporean flora 
and the Fabaceae/Leguminosae and Lauraceae 
families (the latter two being important regionally 
diverse groups).  More researchers will be needed 
to front this research, maintain the collections and 
expand the Garden’s scientific role.

Researchers have identified a need for trained technical 
staff to assist them with the maintenance of the 
specialist living collections, such as those held in the 
Plant Resource Centre and Potting Yard.  This work is 
currently carried out by contractors who do not always 
have the appropriate skills/knowledge.  Assistance 
is also required in the Herbarium and increased 
access to the Library’s holdings needed (including 
access after-hours and to a catalogue of holdings).  
Closer collaboration between the Gardens’ branches 
is essential, particularly between the Research/
Conservation, Horticulture/Exhibitions and Events 
and Educational branches.  The research and living 
collections should not be seen as separate entities.  The 
Gardens’ would also benefit from recruiting individuals 
with editorial and plant illustration skills.
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Succession planning and ensuring that staff 
knowledge is passed on is crucial along with the 
digitisation of the collections.  The Herbarium and 
Library’s collections need digitising as a priority to 
enhance their accessibility, use and preservation.  
Unusual publications and documents, especially 
journals, are in the process of being digitised and 
made available through the Biodiversity Heritage 
Library based at Havard.  Whilst digital plant records 
exist for the entire living collection, work is ongoing 
in relation to populating/improving accession data 
on BG BASE14.  This involves ongoing work relating to 
‘cleaning’ data (e.g. duplicate and standardisation) 
and incorporating images and associated descriptive 
information for different accessions.  Current 
and future projects to enhance the information 
held about the Gardens’ living collection and its 
accessibility (identified by the Plant Record Unit) 
include: tracing and capturing plant provenance 
data and heritage/monumental trees planting 
dates (ongoing since late 2010); mapping the living 
collections (upcoming); and test-bedding new 
cyber technology (e.g. Smartphone Applications, 
Augmented Reality, Kinect Technology, QR Code 
Technology) (upcoming).

Visitor Management 

Issue 26: Ensuring the site remains a leading 
visitor attraction

Alongside its continued role as a leading centre for 
plant research and conservation, the Singapore 
Botanic Gardens has long provided a key 
recreational greenspace and visitor attraction, 
cherished by locals and foreign visitors alike.  It is 
the most visited botanic garden in the world, having 
welcomed over 4.4 million visitors in the financial 
year 2012–2013.  A key strategy in Singapore’s 
City in a Garden vision is to position the Singapore 
Botanic Gardens as an iconic world–class garden 
and to enhance it as a centre for heritage and 
botanical excellence.  

Whilst the Singapore Botanic Gardens already 
provides a high quality visitor experience (as 
demonstrated by the results of the Customer 
Satisfaction Survey carried out in September 2013), 

14 BG BASE is a database application designed to manage 
information on biological [primarily botanical] collections

this could be enhanced through the provision of 
improved interpretation, wayfinding and visitor 
facilities (e.g. retail and catering) as well as new/
enriched display gardens.  

Essential to maintaining the Botanic Gardens’ 
as a world-class visitor attraction is the need to 
understand its visitor profile, visitor perceptions/
needs/aspirations as well as potential visitor impacts 
on the Outstanding Universal Values of the site.  
Visitor surveys should be commissioned on a regular 
basis and the analysis of the information gathered 
fed into appropriate site strategies (e.g. visitor 
management strategy and volunteering, events and 
educational programmes).  

Issue 27: Opportunities for broadening the 
diversity of visitors 

One of the Gardens’ key objectives, as a visitor 
attraction, is to ensure equality of access for all 
visitors.  Whilst the Botanic Gardens is widely visited, 
opportunities to broaden its current audience 
should be kept under review through ongoing 
monitoring of its visitor profile/site demographic 
context and the identification of any under-
represented user groups.  Measures to encourage 
the latter to make greater use of the site and engage 
with it more should be identified and corresponding 
outreach programmes delivered.  In order to 
broaden its appeal and relevance to all different 
sections of society, the Botanic Gardens may want 
to consider the need for an Audience Development 
Plan15.  

With the exception of the National Orchid Garden16, 
the Botanic Gardens is free to visit and open every 
day of the year between 5am and midnight.  This is 
likely to have contributed to its popularity and use 
by a wide range of user groups.  

15 The udience e elo ent lan could or  art o  an 
overall Visitor Management Strategy.

16 t should be noted that the National Orchid arden o ers 
periods of free entry for children and accompanying adults/
parents four times a year during the holidays (one week 
in arch and Se te ber and e to six weeks in June and 
December)
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Issue 28: Improving the sense of arrival and 
orientation 

There is currently a considerable number of access/
entry points into the Gardens which has implications 
for how the entry to the site is managed and how 
information and interpretation is provided at each 
point.  Although the counter at the Nassim Gate is 
called a visitor centre on the visitor map, there is 
no obvious starting point for a visit, especially for 
first time visitors.  There is also a lack of consistent 
orientation/interpretation material introducing 
visitors to the site and its offer at arrival points.  
The location of the Mass Rapid Transit (MRT) train 
station at the northwest corner of the Botanic 
Gardens (outside the boundary of the Nominated 
Property) also creates a new entry point away from 
the more central Tanglin Gate and Nassim Gate 
entrances, both of which are located within the 
Nominated Property and are linked to the older 
surviving parts of the Gardens.  A new MRT station is 
due to open immediately opposite the Tanglin Gate 
by 2020.  

Despite the presence of well-designed directional 
signage across the site and the provision of 
orientation maps (mounted on boards and in leaflet 
format), the site’s size, undulating topography and 
extensive path network can make it challenging 
for some visitors to orientate themselves.  There is 
a lack of available visitor information on how far 
features are from one another, disabled access/
facilities, and what the different parts of the 
site have to offer in relation to different themes 
(heritage, nature conservation, scientific work etc).  
This can impede the exploration of the site and 
lead to visitors becoming confused about both 
the purpose and nature of the site and its history.  
The Heritage Museum will play a central role in 
providing interpretative information about the site’s 
Outstanding Universal Values and assisting with 
orientation/location of key features. 

There would be benefit in devising an arrival point/
gateway strategy, which would outline the level of 
interpretation and entrance treatment/features 
appropriate for different entrances (e.g. MRT station, 
Tanglin and Nassim Gates treated as primary 
entrances).  The number of entry points could be 
reduced to more effectively manage the visitor 
experience. 

Issue 29: Best practice in respect to disability 
equality

Two key objectives at the Gardens are to ensure 
equality of access for all visitors and to improve, 
wherever possible, access for all disabled visitors.  
All of the Botanic Gardens’ features are accessible 
to disabled visitors, with the exception of the Plant 
House Garden and bandstand.  There is however 
good visual access to these features.  New features 
are designed with disabled access in mind and 
wherever possible, ramps have been provided as an 
alternative to existing steps.  The National Orchid 
Garden was the first landscape to be awarded 
barrier free access accreditation in Singapore.  
Signage, interpretation and facilities should all be 
designed using inclusive designs.

There would be value in the Singapore Botanic 
Gardens developing a Disabled Access Policy and 
Strategy17 and setting up disability focus groups, 
as and when appropriate, to review policies and 
services and development proposals.

Issue 30: Providing appropriate events 

An ongoing year-round programme of high quality 
events/exhibitions should continue to be provided 
at the site.  These should be educational, wherever 
possible emphasizing botanical issues, and should 
reinforce the Gardens’ role as a premier botanical 
garden and visitor venue consistent with the cultural 
significance of the site.  The tradition of playing 
music in the Gardens, which started shortly after 
1860 should be maintained and consideration given 
to reintroducing concerts on the bandstand.  The 
frequency, scale and location of events should be 
carefully considered so as not to negatively impact 
on the fabric and atmosphere of the Gardens.  There 
would be value in regular art events taking place and 
an artist exchange programme being set up. 

Issue 31: Potential conflicts between user 
groups

Visitors come to the Gardens for many different 
reasons including to visit a renowned garden, see 

17 This could or  art o  an o erall isitor anage ent 
Strategy.
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specific horticultural attractions/display gardens, 
exercise, have a stroll, picnic, learn about the 
plant world, observe nature, meet friends/family, 
listen to concerts and celebrate momentous 
occasions.  Whilst on the whole the Botanic Gardens 
successfully accommodates all of these uses, there 
have been some tensions between a few user 
groups.  For example, some individuals feel that 
their visitor experience is diminished due to the 
presence of dogs and others due to exercise groups 
and/or visitors monopolising shelters.    

Issue 32: The need for improved and new visitor 
facilities and attractions

Some of the Gardens’ visitor facilities would benefit 
from being improved to ensure a high quality 
visitor experience.  A number of projects/works are 
planned to address this, located either within, partly 
within or immediately adjacent to the Nominated 
Property (i.e. some falling within the Singapore 
Botanic Gardens but within the Nominated 
Property’s proposed Buffer Zone).  These are:

 _ Enhancements to the National Orchid Garden 
(due to be completed by the end of 2018), which 
was rst laid out in 5 and would bene t ro  
landscape enhancements.

 _ An extension of the Jacob Ballas Children’s 
Garden (due to be completed by the end of 
2015), which has proved hugely popular for 
informal play and formal/informal learning.

 _ The creation o  a new Ethnobotany arden due 
to be completed by the end of 2015), providing a 
new display garden for visitors to enjoy.

 _ The de elo ent o  the Tyersall earning 
Forest (not currently opened to the public) into 
a ‘learning forest’, providing a new feature for 
visitors to explore and an important learning 
resource (due to be completed by the end of 
2 5   The ur ose o  this orest is ex situ 
conservation of rare species from the region.

 _ The ro ision o  new ood and be erage outlets 
in the Garage and also close to the Botanic 

ardens RT station within the Bu er one   
There currently are no re resh ent acilities in 
these parts of the Gardens.

 _ The ro ision o  a new garden sho  in the reen 
Pavilion.

As discussed under issues 8 and 15, new facilities/
contemporary landscape design should not negatively 
impact on the Gardens Outstanding Universal Values, 
integrity and authenticity.  New buildings should be of 
an appropriate scale, design and quality.

Better information to help guide visitors around 
the site and inform them of the site’s heritage 
significance and values (see Issue 35 for issues 
around interpretation) is needed.  The recent 
redevelopment of Holttum Hall as a heritage 
museum, the establishment of an exhibition gallery 
just south of it and the provision of new heritage 
interpretation panels at key locations across the site 
provide important new visitor facilities.

Issue 33: Potential physical impacts from 
visitors 

If not carefully managed, large numbers of visitors 
could have a negative impact on the fabric of 
the Gardens (e.g. through causing soil erosion/
compaction, trampling, and/or damage to the fabric 
of historic buildings), its atmosphere and/or its 
nature conservation value (see Issue 18).  Whilst the 
site has long attracted large numbers of visitors, up-
to-now this has caused very few adverse impacts on 
the fabric of the site (e.g. a number of heritage trees 
are suffering from soil compaction and are due to be 
fenced off ).  Visitor numbers/activities are currently 
fairly well dispersed around the site and throughout 
the day/year.  Damage to parts of the site may 
however become apparent if this were to change.

The Singapore Botanic Gardens is likely to remain 
a key visitor attraction in Singapore, with visitor 
numbers predicted to rise to c.6 million by 2020 
- linked to WHS status, the provision of new/
enhanced visitor facilities/attractions as well as the 
opening of new MRT train stations.  Visitor numbers 
and their distribution/circulation patterns (across 
the site and throughout the day/year) will need to be 
carefully monitored along with the condition of the 
site in order to identify and remediate any potential 
issues early on.  There would be benefit in a Visitor 
Management Strategy being developed. 
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Whilst some isolated incidences of vandalism 
and misuse of features (e.g. individuals climbing 
on trees or using shelters for exercise/picnicking) 
have occurred on site, the vast majority of visitors 
demonstrate considerable respect for the site and 
act in a responsible manner.  

Issue 34: Encouraging sustainable transport  

The Singapore Botanic Gardens’ ongoing 
commitment towards promoting sustainable 
transport should be maintained.  Opened all year 
round between 5am and midnight, the Gardens can 
be accessed by car, taxi, coach, public transport (bus 
and MRT) and bicycle or on foot (information on 
how to reach the site using sustainable transport is 
provided on the Gardens’ website and visitor map/
leaflet).  Two additional MRT stations, one located by 
the existing MRT station to the north and the other 
opposite the Tanglin Gate to the south, are due to 
be opened by 2020, which will enhance sustainable 
access to the site via two new MRT lines.

Besides the redevelopment of the coach/car parking 
located near to the Ginger Garden/National Orchid 
Garden, as part of the Tyersall Learning Forest works, 
the Gardens do not intend to increase car parking 
capacity.  

Issue 35: Potential for increased volunteering

Whilst the Botanic Gardens already benefits from 
support from volunteers (who currently mainly 
lead walks around the site), a broader volunteering 
programme could be established.  There are a 
number of opportunities to encourage different 
community groups/individuals to actively engage 
with the site and make valuable contributions 
to its ongoing management and conservation, 
including volunteering opportunities around 
wildlife and habitat management, historic research/
interpretation, and education and outreach 
activities.  A ‘Friends Group’ could be established.  

Interpretation and Education

Issue 36: The need for improved interpretation 

High quality and informative interpretation is 
an important part of providing a positive visitor 
experience as well as a vital education tool.  It can 
be provided on and off site and through a range of 
methods including brochures, guided or self-guided 
tours, interactive displays, signage, media displays, 
audio information or interpretive information 
boards.  Interpretation should help people to enjoy 
the site and learn from it (including gaining a better 
understanding of its significance and mission).  

The Gardens would benefit from having an 
Interpretation Strategy/Plan18 in place (making use 
of a wide range of interpretation/communication 
techniques), providing a framework for 
communicating the site’s many stories, values/
significance and roles to as wide and varied an 
audience as possible through appropriate and 
consistent methods (both on and off site).  Key 
themes for interpretation include: the Gardens’ 
historical development, the Gardens’ collections 
and scientific/conservation work, the Gardens 
involvement with economic crops, the Gardens’ role 
in the greening of Singapore, the long tradition of 
orchid hybridization/breeding, the socio-cultural 
value of the Gardens, the Gardens’ built heritage, 
the Gardens’ nature conservation value and 
the development/maintenance of horticultural 
standards and techniques.  The Heritage Museum is 
central to the site’s interpretation.

Efforts to enhance the site’s interpretation are already 
underway - Holttum Hall was recently redeveloped as a 
Heritage Museum (where the story of the development 
of the site and its significance is told), an exhibition 
gallery was erected south of Holttum Hall and new 
heritage interpretation panels are progressively being 
installed at key locations across the site.  

Issue 37: The need to conserve and enhance the 
site’s educational remit

The Singapore Botanic Gardens fulfils an important 
role in formal and informal education, which is 

18 The nter retation Strategy could or  art o  an o erall 
Visitor Management Strategy.
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crucial to the management of the site.  This reflects 
upon the importance that UNESCO places on 
access, education and interpretation in its guidance.  

Education at the site falls under a number of 
categories including: informal education of visitors 
(through interpretation mainly), formal schools 
education, informal adult education (provided 
through dedicated workshops/tours) and informal 
child education (through dedicated workshops/
tours).  The Singapore Botanic Gardens is in a unique 
position to inform and educate the general public in 
respect of many topic areas including horticulture, 
biodiversity, sustainability and the site’s Outstanding 
Universal Values. 

Whilst the Gardens already deliver a strong 
educational programme/educational messages, 
there are opportunities to enhance this.  There 
would be value, for example in embedding learning 
opportunities for different user groups into a new 
Interpretation Strategy19 and in providing a wider 
range of workshops/tours for both adults and 
children/young people.  Opportunities to build on 
the success of the ‘behind the scenes’ tours and 
see-through orchid laboratories, which proved to be 
popular means of engaging the wider public with 
the Gardens’ research agenda, should be explored.  
As discussed under Issue 32 the programme of 
events/exhibitions should be educational. 

The Singapore Botanic Gardens has been working 
closely with the Ministry of Education in relation to 
their aspirations to revise social studies for Primary 
Schools and to expand schools’ engagement with 
the Gardens beyond the provision at the Jacob 
Ballas Children’s Garden and the National Orchid 
Garden.  There is great potential for different 
aspects of the curriculum (e.g. Science, Geography, 
History, Character and Citizenship Education) 
and different learning stages to be linked to 
other aspects of the site.  This would necessitate 
expanding the educational team to engage with 
schools and teachers more (through an outreach 
programme/more teacher training workshops), 
deliver educational activities on site and develop 
teacher handbooks and other linked teaching 
and learning materials.  There is also a need for 
increased educational/classroom space on site and 

19 The nter retation Strategy could or  art o  an o erall 
Visitor Management Strategy. 

for modest storage facilities to be provided at key 
locations where educational activities are carried 
out.  More independent learning opportunities 
could potentially be delivered through extra-
curricular activities and clubs.  The Jacob Ballas 
Children’s Garden, located immediately adjacent to 
the Nominated Property’s northern boundary, was 
designed to provide unique discovery and learning 
experiences to children in a garden setting.  It has 
proved hugely popular and is due to be extended 
(into the Nominated property).  There is scope for 
informal nature-based play and learning to be more 
widely promoted at the Gardens – e.g. through the 
provision of children/family orientated trails and 
activities.

As discussed under Issue 12, opportunities to 
re-introduce a horticultural training programme/
school of regional relevance at the Botanic Gardens 
should be explored.  Access to information about 
the Nominated Property, its collections, significance 
and various roles should be made more accessible 
on and off site (particularly online).

Promotion 

Issue 38: The need for promotion/marketing of 
the WHS

There would be value in developing a marketing and 
branding strategy for the WHS to ensure it remains 
a sustainable cultural destination of international 
status, to seek to add value to the existing marketing 
programmes, to establish promotion priorities in 
chosen market segments and to create and sustain 
a clear image and identity for the Singapore Botanic 
Gardens WHS. 

Management of the Site

Support and participation from many organisations 
and individuals is critical to the successful 
implementation of the Management Plan.  As 
stated in the Operational Guidelines for the 
Implementation of the World Heritage Convention 
(July 2013, paragraph 39) ‘a partnership approach to 
nomination, management and monitoring provides 
a significant contribution to the protection of World 
Heritage properties and the implementation of 
the Convention’.  A WHS Management Committee, 
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comprising key organisations and bodies with an 
interest in the administration and management 
of the WHS has been set up to oversee the 
successful implementation of the Management 
Plan.  The Management Plan has been endorsed 
by the Committee, showing commitment from 
stakeholders, as far as is practicable, to implement 
those policies and actions for which they are 
responsible.  There would be benefit in a member 
of the Singapore Botanic Gardens staff being 
designated as the WHS coordinator to help ensure 
that the Management Plan’s aims and policies are 
appropriately implemented.

Issue 39: The Need for regular review and 
monitoring 

Management planning is a dynamic process 
and does not stop with the production of a 
Management Plan.  New information, challenges 
and opportunities as well as changed perceptions 
of priorities are likely to emerge with time.  
Regular monitoring is essential to determine this 
information (particularly to assess how the values 
of the Nominated Property are being maintained 
over time and to identify key threats) as well 
as the effectiveness of the Management Plan/
its implementation.  This information, in turn, is 
critical to informing periodic updates/reviews of 
the Management Plan and future management 
decisions/actions (measuring progress is essential 
to be able to adapt and improve management of 
the site).  Monitoring indicators need to be firmly 
linked to the values and aims identified in the 
Management Plan.  

The policies and suggested actions set out in the 
Management Plan should retain their relevance 
for five to ten years.  A formal review of the issues 
and aims should be undertaken at least every five 
years and the Plan revised, if necessary, to reflect 
changed circumstances.  Interim reviews should 
be undertaken as and when required to allow for 
some parts of the Plan to be updated at different 
intervals -the relevant section of the Plan should be 
updated accordingly and reissued to all key partners.  
The preparation and review of annual action plans 
should be an important part of the monitoring and 
review process.  WHS Management Committee 
meetings should take place every six months.

Issue 40: The need for adequate resources to 
implement the Management Plan

Adequate ongoing financial and human 
resources will need to be in place to ensure the 
implementation of the Management Plan and 
the long-term sustainability and protection of 
the site and its significance/values.  No financial 
issues currently cause a threat to the ongoing 
management and maintenance of the Singapore 
Botanic Gardens.  The existing annual operating 
and staff budget is S$15 million, with substantial 
additional funding available to support a variety 
of infrastructural developments and maintenance 
works.  In addition to existing funding the Singapore 
Botanic Gardens also works with community 
partners and corporate sponsors to develop 
programmes and displays linked to the Gardens 
fulfilling their mission of ‘Connecting Plants and 
People’.

The Gardens would benefit from having a larger 
research and conservation team and from being 
less dependent on contractors.  There is a need to 
ensure that the Gardens’ personnel and contractors 
are adequately trained and that necessary specialist 
expertise is accessible.

Issue 41: The need for ongoing research 

Effective management, conservation and 
enhancement of the Singapore Botanic Gardens’ 
and its associated values depends on having a good 
understanding of the site, supported by a robust 
information base.  Appropriate, ongoing research 
and survey work will help to support this.  

There would be benefit in undertaking further 
research into how the Gardens’ botanical collections 
and key historic buildings have evolved over time; 
the Gardens’ contribution to the social history of 
Singapore and the development of the Singaporean 
identity; the wider social and economic impact 
of some of the economic crops researched and 
trialled by the Botanic Singapore Gardens other 
than rubber; and the Gardens’ contribution to the 
greening of Singapore.
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5.0 AIMS AND POLICIES

General

This chapter sets out an overall vision, long-term 
aims and policies for protecting and enhancing 
the Outstanding Universal Values, authenticity and 
integrity of the Singapore Botanic Gardens, and its 
other values, and encouraging sustainable uses -  
including education, promotion and access.

The long-term aims look forward 30 years and the 
policies are intended to cover around five years. 

Singapore Botanic Gardens Mission 
Statement

The mission of the Singapore Botanic Gardens, 
which has been agreed by the NParks’ Board, is:

‘Connecting people and plants through publications, 
horticultural and botanical displays, educational 
outreach, and events, provision of a key civic 
and recreational space, and playing a role as an 
international Gardens and a regional centre for 
botanical and horticultural research and training.’

This mission statement represents Singapore 
Botanic Garden’s corporate priorities for what it 
wants to achieve. 

Vision for the Singapore Botanic Gardens 
Candidate World Heritage Site

The significance of the Nominated Property is 
described in Section 3.0 of this Plan.  The long-term 
vision for the Singapore Botanic Gardens candidate 
WHS is based on the fundamental need to protect, 
conserve, enhance and interpret the Outstanding 
Universal Values of the Property for present and 
future generations.

The proposed vision for the Singapore Botanic 
Gardens candidate WHS is outlined below:

Protecting the Site’s Outstanding Universal 
Value

Long-Term Aim 1: Protect the site from activities 
which might harm the Outstanding Universal 
Values, authenticity and integrity of the 
Nominated Property, either within the site itself 
or through the effects of development in its 
setting, including the buffer zone.

Policy 1a: Development which would impact 
adversely on the WHS, its Outstanding Universal 
Values or its setting should not be permitted.

Policy 1b: Following inscription, the boundary of 
the Singapore Botanic Gardens WHS and its buffer 
zone will be reflected on URA’s Special and Detailed 
Control Plan.

Policy 1c: Consider demarcating the Tyersall 
Learning Forest as a Nature Area.

The Singapore Botanic Gardens will 
continue to be recognised as a tropical 
botanic garden of international renown.  
We will care for and safeguard this special 
place as an iconic world-class garden 
and flagship park for Singapore, and 
enhance it as a centre for heritage and 
botanical excellence.  We will also ensure 
that its special qualities are presented, 
interpreted and enhanced where 
necessary so that visitors can better 
understand and appreciate the site’s 
Outstanding Universal Value and other 
values.
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Conserving the Site

Long-Term Aim 2: Conserve and enhance the 
Outstanding Universal Values, authenticity and 
integrity of the site through implementation of 
positive conservation measures. 

Policy 2a: Conserve and enhance the site’s historic 
landscape.

Actions:

 _ Conserve and enhance the site’s historic layout 
and landscape planting framework through high 
quality cyclical maintenance, succession planting 
and regular inspections of its condition.

 _ Establish a Plant Acquisition and Replacement 
Policy.

 _ Implement and regularly review the 10 Year 
Living Collection Management Plan and 
associated Lawn Action Plans.

 _ Maintain internal key views and openness of 
certain Lawns.

 _ Maintain the sense of enclosure provided by the 
vegetation around the site’s periphery.

 _ Enhance the interpretation of the site’s historic 
development including lost and extant features. 

 _ Enhance the condition of heritage trees in 
accordance with arboricultural assessments and 
the arboricultural strategy (contained in the 10 
Year Living Collection Management Plan).  

 _ Consider which additional tree specimens could 
be proposed as Heritage Trees for endorsement 
by the Heritage Tree Panel.

 _ Monitor the need for lightning conductors to be 
tted to additional trees

 _ Sustain e orts to label and better inter ret the 
living collections.

 _ Improve the nursery facilities (linked to action 
listed under Policy 3a).

 _ Consider developing a Historic Landscape 
Improvement Plan, which would set out a 
detailed WHS/historic landscape vision and 
heritage improvement strategy, design guidelines 

for public realm interventions and conservation 
plans for individual Conserved Buildings (see also 
Policy 2b).

 _ Continue to provide horticultural/botanical 
training to sta

 _ Su ort sta  in obtaining a ork orce Skill 
uali cation

 _ Explore opportunities to re-open a School of 
Horticulture at the site.

Policy 2b: Conserve and enhance the site’s built heritage 

Actions:

 _ Continue to carry out regular inspections and 
maintenance.

 _ Ensure that all building restoration works are 
carried out in accordance with best practice 
guidance by suitably uali ed ro essionals  
using appropriate methods and materials.  
Conservation permission should be obtained 
from the Competent Authority prior to 
refurbishment/restoration works being carried 
out on a Conserved Building/Structure. 

 _ Carry out repairs works to the Garage and House 6.

 _ Develop a Conservation Plan for each of the site’s 
Conserved Buildings/ Structures (as part of an 
overall Historic Landscape Improvement Plan).  
Use these to guide their future management.

 _ Undertake a survey of the interior and surviving 
historic features/fabric of all Conserved 
Buildings/ Structures and ensure their 
preservation is upheld in future conservation 
and adaptation proposals.  Use the survey 
information to inform the Conservation Plans.

 _ e ne bu er ones or all Conser ed Buildings
Structures.

 _ Where appropriate, enhance the setting of 
historic buildings.

 _ Explore opportunities to replace the planting 
around E.J.H. Corner House with plants which will 
alleviate existing moisture related issues. 
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 _ Ensure that buildings meet 21st century 
standards/regulations and that innovative 
solutions are sought for historic buildings 
(preserving their fabric/character).

 _ Ensure all buildings have a sustainable and 
suitable use.

Policy 2c: Conserve and enhance the site’s nature 
conservation value in ways that are complementary 
with its Outstanding Universal Values.

Actions:

 _ Undertake a habitat survey and subsequently 
more detailed ecological surveys, as appropriate.

 _ Manage existing habitats to increase overall 
biodiversity and where appropriate introduce 
new habitats.

 _ Promote management practices that conserve 
and enhance biodiversity.

 _ Develop and implement a site-wide Biodiversity 
Conservation Plan (outlining the Gardens’ 
commitment to conserving and enhancing 
biodi ersity as well as s eci c biodi ersity 
enhance ent easures   The lan should be 
regularly reviewed and updated in light of new 
information and survey results.  

 _ Undertake a regular site-wide ecological survey(s) 
to maintain an up to date understanding of the 
locations of all species and habitats.  Use this 
information to measure and record biodiversity/
potential changes in the nature conservation 
value of the site using indicator species.

 _ Monitor the potential impact of visitors on 
biodi ersity   This should in or  anage ent o  
the site.  

 _ Ensure that biodiversity enhancement measures 
do not undermine the site’s historic landscape/
eatures or its recreational and scienti c unctions   

 _ Continue to remove invasive alien species.  

 _ Provide high quality interpretation relating to the 
site’s nature conservation value/biodiversity.

 _ Conserve and enhance the rainforest through 
appropriate maintenance and management.

 _ Seek opportunities to connect the site 
with greenspaces/wildlife areas beyond its 
boundaries. 

Policy 2d: Maintain accreditation to ISO 14001.

Policy 2e: Carry out a study of the possible 
impacts of climate change and identify appropriate 
adaptation strategies.

Policy 2f: Risk management and counter-disaster 
preparedness strategies should be kept under review 
and updated as necessary.

Sustainable Use of the Site

Long-Term Aim 3: Encourage sustainable 
uses of the site that help conserve the Site’s 
Outstanding Universal Values, authenticity and 
integrity, including scientific research functions 
and appropriate provision of education, 
outreach, promotion and access for visitors. 

Scientific Research 

Policy 3a: Ensure that the site’s role as a leading 
scientific research and conservation centre is 
sustained and where possible enhanced.

Actions:

 _ Develop a 10 Year Research and Conservation 
Strategy with mechanism to implement and 
review it.

 _ Explore opportunities to increase the working 
space in the Herbarium, enhance its storage 
facilities and provide a walk-in freezer.

 _ Install compactor units in the spirit room to 
increase its holding capacity.

 _ Enhance the nursery facilities, as appropriate 
(linked to action listed under Policy 2a).

 _ Enhance the living collection, in line with the 
Plant Acquisition and Retention Policy, to meet 
research and conservation needs.
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 _ Assess, and where appropriate enhance, 
the curation of the documentary and visual 
reference collections.  Establish a list of protocols 
and improve access.

 _ Explore opportunities to expand teams within 
the Research and Conservation branch, as 
appropriate.

 _ Continue e orts to digitise the collections and 
keep information up-to-date. 

 _ Develop a digital (GIS) map of the living 
collections and test new cyber technology.

 _ Install appropriate shelving/drawer system to 
accommodate collection of botanical paintings 
and large-size volumes in Rare Books Room.

Visitor Management

Policy 3b: Management of visitors to the site 
should be exemplary and follow relevant national 
and international guidance on sustainable tourism, 
supporting the Gardens’ role as a leading visitor 
attraction. 

Actions:

 _ Develop and implement a Visitor Management 
Strategy (which would include an audience 
development plan, interpretation plan/strategy 
and disabled access policy/strategy).

 _ Groups which are currently under-represented 
at the site or form a small share of existing 

isitors should be identi ed as art o  the 
audience development plan and opportunities 
to encourage them to use the site more, engage 
with them more and increase their awareness 
o  the site s signi cance and o er should be 
identi ed

 _ Undertake regular visitor/user surveys.

 _ Set up disability focus groups as and when 
appropriate.

Policy 3c: Improve the sense of arrival and 
orientation.

Actions:

 _ Consider closing some entry points/gates and 
developing a ‘gateway’ strategy.  

 _ Provide clear and consistent orientation and 
visitor information at all entrances (including 
a map with the location of all key features, 
information about the nature of the site and 
what it has to o er   

 _ Explore opportunities to enhance interpretation 
and orientation information provided at existing 
‘visitor centres/visitor receptions’.  

 _ Provide high quality, up-to-date and informative 
pre-visit information. 

 _ Provide directional information in a range of media.

 _ Promote the Heritage Museum as the Singapore 
Botanic Gardens’ World Heritage Centre (see also 
Policy 3e).

Policy 3d: Balance the needs of different user 
groups.

Actions:

 _ Explore opportunities to provide more dog-free 
zones.

 _ Continue to enforce a no picnics and exercise 
policy in the shelters and where this causes 
obstructions on paths.  

Policy 3e: Enhance the visitor experience through 
the provision of new/improved visitor facilities 
and services without compromising the site’s 
Outstanding Universal Values.

Actions:

 _ Enhance the National Orchid Garden.

 _ Extend the Jacob Ballas Children’s Garden.

 _ Introduce a new Ethnobotany Garden.

 _ Continue to develop the Tyersall Learning Forest.

 _ Relocate/enhance existing visitor counters.
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 _ Promote the Heritage Museum as the Singapore 
Botanic Gardens’ World Heritage Centre, a 
key acility where isitors can nd in de th 
interpretative information about the site/
its values as well as information to help them 
discover how they can make the most out of the 
site.  It could act as the starting point for several 
walks/trails (see also policy 3c). 

 _ Provide a food and beverage outlet in the 
Garage.

 _ Provide a new garden shop at the Green Pavilion.

Policy 3f: Monitor the physical impact of visitors on 
the site.

Actions:

 _ Carry out regular condition surveys.

 _ onitor the use o  di erent arts o  the site by 
visitors.

 _ Ensure the Visitor Management Strategy 
includes appropriate methods to manage visitor 
circulation and access to di erent ele ents o  
the site.

 _ Where appropriate erect fences around Heritage 
Trees. 

Policy 3g: Encourage visitors to make sustainable 
choices and informed decisions about how they will 
get to the site.   

Action:

 _ Information for the general public about 
transport services will focus on alternatives 
to car use and will be high quality, up-to-date, 
accessible and widely promoted.

Policy 3h: Promote community involvement.

 _ Broaden the volunteer programme and 
associated volunteering opportunities.

 _ Consider establishing a Friends group.

 _ Deliver outreach projects to promote the Gardens. 

Interpretation and Education

Policy 3i: Interpretation of the WHS on and off 
site will be of a high standard, accurate, accessible 
and consistent and will enhance enjoyment and 
appreciation of the site’s values/significance and 
roles by as wide and varied audience as possible.

Actions:

 _ Develop an interpretation strategy (including on 
and o  site inter retation  as art o  an o erall 
Visitor Management Strategy.

 _ Explore opportunities to develop web, handheld 
device or mobile phone-based interpretation 
resources for engaging new audiences through 
digital and interactive media.

Policy 3j: Enhance learning opportunities.

Actions:

 _ Broaden the formal school education programme, 
in line with the Government’s aspirations. 

 _ Broaden the informal adult and children/young 
people’s education programme, in collaboration 
with the Ministry of Education.

 _ Promote and enhance learning through natural 
play (including through the extension of the 
Jacob Ballas Children Garden and provision of 
family trails and associated activities).

 _ Deliver high quality and accessible interpretation 
and events/exhibition that have direct relevance 
to and strengthen understanding of the 
Outstanding Universal Values of the site and 
other associated values.

 _ Explore opportunities to expand the educational 
team, as appropriate.

 _ Increase educational outreach activities.

 _ Develop and disseminate resources for teachers 
and educational practitioners to use as teaching 
and learning tools about the WHS.

 _ Identify appropriate venues within the Gardens 
which could be used as classrooms and seek 
opportunities to provide storage facilities where 
needed. 
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Policy 3k: Widely promote the site’s Outstanding 
Universal Values and other associated values. 

Actions:

 _ Develop and implement a WHS Marketing and 
Branding Strategy.

 _ Liaise with the Singapore Tourism Board to 
ensure linkage with the national strategy/
initiatives.

 _ ro ote existing o er and new as ects o  it  
targeting resources e ecti ely

Management of the Site

Long-Term Aim 4: Ensure that effective 
governance arrangements are in place 
that involve stakeholders in the long-term 
management and monitoring of the site, and 
in balancing research, conservation, access, 
sustainable use, including tourism, and the 
interests of the local community.

Policy 4a: Ensure a partnership approach to the 
implementation of the Management Plan.

Action:

 _ Appoint a WHS co-ordinator.

Policy 4b: Ensure sufficient resources are in place 
to enable effective management, conservation and 
monitoring of the WHS. 

Actions:

 _ Explore opportunities to expand the Education 
team and teams within the Research and 
Conservation branch.

 _ Ensure adequate funding is available to cover 
operational and capital costs. 

Policy 4c: Ensure regular monitoring of the WHS.

Actions:

 _ Review priorities and progress on the 
implementation of the Management Plan at 
six monthly WHS Management Committee 
meetings.

 _ Review and update the Management Plan at 
least e ery e years   nteri  re iews should be 
undertaken as and when appropriate.

 _ Establish monitoring indicators relevant to the 
site’s Outstanding Universal Values to measure 
progress with the protection, interpretation and 
management of the site.

Policy 4d: Undertake research to further 
supplement understanding of the site’s values. 

Actions:

 _ Undertake additional research to better 
understand how the Gardens’ botanical 
collections and key historic buildings have 
evolved over time.

 _ Undertake additional research to better 
understand the Gardens’ contribution to the 
social history of Singapore and the development 
of the Singaporean identity.

 _ Undertake additional research to better 
understand the wider social and economic 
impact of some of the economic crops (other 
than rubber) researched and trialled by the 
Singapore Botanic Gardens.

 _ Undertake additional research to better 
understand the Botanic Gardens’ contribution to 
the greening of Singapore.
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6.0 IMPLEMENTATION

General

This chapter presents an action plan setting out 
priorities and responsibilities for the implementation 
of the aims and policies listed in Section 5.0.

Action Plan

The Management Plan’s aims and policies will be 
achieved through a range of actions/projects, led 
by various organisations involved in the WHS.  The 
following Action Plan outlines new and ongoing 
projects/works for the short (5 years), medium (10 
years) and long-term (30 years).  It identifies the 
lead organisation and key partners that need to be 
involved, the time scale for implementation and 
resources needed. 

The implementation of the Action Plan will require 
the support and participation of the WHS partners in 
terms of staff time and funding.  The Management 
Plan, particularly the Action Plan, has been formally 
endorsed by key stakeholders.  The Action Plan 
provides a valuable tool to monitor progress towards 
achieving the Management Plan’s aims.  Based on 
the Action Plan, annual work programmes, agreed 
by the WHS Management Committee, should be 
developed.

The action plan table uses the following 
abbreviations for lead accountabilities and key 
delivery partners:

NParks National Parks Board 

SBG Singapore Botanic Gardens

URA Urban Redevelopment Authority

WHSMC World Heritage Site Management 
Committee

Aims, Policies and Actions Stakeholder(s) 
responsible 
for delivery

Resources 
needed

Time 
scale

Aim 1 Protect the site from activities which might harm the Outstanding Universal Values, 
authenticity and integrity of the Nominated Property, either within the site itself or 
through the effects of development in its setting, including the buffer zone.

Policy 1a Development which would impact adversely on 
the WHS, its Outstanding Universal Values or its 
setting should not be permitted.

URA, SBG Staff Ongoing 

Policy 1b Following inscription, the boundary of the 
Singapore Botanic Gardens WHS and its buffer 
zone will be reflected on URA’s Special and 
Detailed Control Plan.

URA Staff Short

Policy 1c Consider demarcating the Tyersall Learning Forest 
as a Nature Area.

URA Staff Short
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Aims, Policies and Actions Stakeholder(s) 
responsible 
for delivery

Resources 
needed

Time 
scale

Aim 2 Conserve and enhance the Outstanding Universal Values, authenticity and integrity of 
the site through implementation of positive conservation measures. 

Policy 2a Conserve and enhance the site’s historic landscape.
 _ Conserve and enhance the site’s historic layout 

and landscape planting framework through 
high quality cyclical maintenance, succession 
planting and regular inspections of its condition.

SBG Staff Ongoing 

 _ Establish a Plant Acquisition and Replacement Policy. SBG Staff Short
 _ Implement and regularly review the 10 Year 

Living Collection Management Plan and 
associated Lawn Action Plans.

SBG Staff Medium 
and 
ongoing

 _ Maintain internal key views and openness of 
certain Lawns.

SBG Staff Ongoing 

 _ Maintain the sense of enclosure provided by 
the vegetation around the site’s periphery.

SBG Staff Ongoing 

 _ Enhance the interpretation of the site’s historic 
development including lost and extant features. 

SBG Specialist advice 
and capital

Short 

 _ Enhance the condition of heritage trees in 
accordance with arboricultural assessments and 
the arboricultural strategy (contained in the 10 
Year Living Collection Management Plan).  

SBG Staff Medium 
and 
ongoing

 _ Consider which additional tree specimens 
could be proposed as Heritage Trees for 
endorsement by the Heritage Tree Panel.

SBG Staff Short 
and 
ongoing

 _ Monitor the need for lightning conductors to be 
tted to additional trees

SBG Staff Ongoing 

 _ Sustain e orts to label and better inter ret the 
living collections.

SBG Staff Ongoing  

 _ Improve the nursery facilities (linked to action 
listed under Policy 3a).

SBG Capital 
(secured)

Short 

 _ Develop a Historic Landscape Improvement Plan, 
which would set out a detailed WHS/historic 
landscape vision and heritage improvement 
strategy, design guidelines for public realm 
interventions and conservation plans for individual 
Conserved Buildings (see also Policy 2b). 

SBG Specialist 
advice and 
capital 

Medium

 _ Continue to provide horticultural/botanical 
training to sta

SBG Staff Ongoing 

 _ Su ort sta  in obtaining a ork orce Skill 
uali cation

SBG Staff training 
cost covered in 
existing budget

Ongoing 

 _ Explore opportunities to re-open a School of 
Horticulture at the site.

SBG Staff, capital 
and increased 
operational 
budget

Long 
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Aims, Policies and Actions Stakeholder(s) 
responsible 
for delivery

Resources 
needed

Time 
scale

Policy 2b Conserve and enhance the site’s built heritage 
 _ Continue to carry out regular inspections and 

maintenance.
SBG, NParks Staff/

maintenance 
Ongoing 

 _ Ensure that all building restoration works are 
carried out in accordance with best practice 
guidance by suitably uali ed ro essionals  
using appropriate methods and materials.  
Conservation permission should be obtained 
from the Competent Authority prior to 
refurbishment/restoration works being carried 
out on a Conserved Building/Structure. 

SBG, NParks Staff/
maintenance 

Ongoing 

 _ Carry out repairs works to the Garage and 
House 6.

SBG, NParks Staff, covered 
in existing 
budget

Short 

 _ Develop a Conservation Plan for each of the site’s 
Conserved Buildings/ Structures (as part of an 
overall Historic Landscape Improvement Plan).  
Use these to guide their future management.

SBG, NParks Staff/
maintenance 

Medium 

 _ Undertake a survey of the interior and surviving 
historic features/fabric of all Conserved 
Buildings/ Structures and ensure their 
preservation is upheld in future conservation 
and adaptation proposals.  Use the survey 
information to inform the Conservation Plans.

SBG, NParks Specialist 
advice and 
capital 

Medium 

 _ e ne bu er ones or all Conser ed Buildings
Structures.

SBG Staff Medium 

 _ Where appropriate, enhance the setting of 
historic buildings.

SBG Staff (part of 
delivering the 
10 Year Living 
Collection 
Management 
Plan)

Medium 

 _ Explore opportunities to replace the planting 
around E.J.H. Corner House with plants which 
will alleviate existing moisture related issues. 

SBG Staff (part of 
delivering the 
10 Year Living 
Collection 
Management 
Plan)

Medium 

 _ Ensure that buildings meet 21st century 
standards/regulations and that innovative 
solutions are sought for historic buildings 
(preserving their fabric/character).

SBG, NParks Staff and 
specialist 
advice 

Ongoing 

 _ Ensure all buildings have a sustainable and 
suitable use.

SBG, NParks Staff Ongoing 
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Aims, Policies and Actions Stakeholder(s) 
responsible 
for delivery

Resources 
needed

Time 
scale

Policy 2c Conserve and enhance the site’s nature conservation value in ways that are complementary 
with its Outstanding Universal Values.
 _ Undertake a habitat survey and subsequently 

more detailed ecological surveys, as appropriate.
SBG, NParks Staff and 

capital cost
Short 

 _ Manage existing habitats to increase overall 
biodiversity and where appropriate introduce 
new habitats.

SBG Staff/
maintenance 

Ongoing 

 _ Promote management practices that conserve 
and enhance biodiversity.

SBG Staff Ongoing 

 _ Develop and implement a site-wide Biodiversity 
Conservation Plan (outlining the Gardens’ 
commitment to conserving and enhancing 
biodi ersity as well as s eci c biodi ersity 
enhance ent easures   The lan should be 
regularly reviewed and updated in light of new 
information and survey results.  

SBG, NParks Staff and 
capital 

Medium 
and 
ongoing 

 _ Undertake a regular site-wide ecological 
survey(s) to maintain an up to date 
understanding of the locations of all species 
and habitats.  Use this information to measure 
and record biodiversity/potential changes in 
the nature conservation value of the site using 
indicator species.

SBG, NParks Staff and 
capital 

Ongoing 

 _ Monitor the potential impact of visitors on 
biodi ersity   This should in or  anage ent 
of the site.  

SBG Staff Ongoing 

 _ Ensure that biodiversity enhancement 
measures do not undermine the site’s historic 
landscape/features or its recreational and 
scienti c unctions   

SBG Staff Ongoing 

 _ Continue to remove invasive alien species.  SBG Staff Ongoing 
 _ Provide high quality interpretation relating to the 

site’s nature conservation value/biodiversity.
SBG Staff and 

capital 
Medium 

 _ Conserve and enhance the rainforest through 
appropriate maintenance and management.

SBG Staff/
maintenance

Ongoing 

 _ Seek opportunities to connect the site 
with greenspaces/wildlife areas beyond its 
boundaries.

SBG, NParks Staff and 
capital 

Long

Policy 2d Maintain accreditation to ISO 14001. SBG Staff Ongoing 
Policy 2e Carry out a study of the possible impacts 

of climate change and identify appropriate 
adaptation strategies.

SBG Specialist 
advice and 
capital 

Medium 

Policy 2f Risk management and counter-disaster 
preparedness strategies should be kept under 
review and updated as necessary.

NParks Staff Ongoing 
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Aims, Policies and Actions Stakeholder(s) 
responsible 
for delivery

Resources 
needed

Time 
scale

Aim 3 Encourage sustainable uses of the site that help conserve the Site’s Outstanding 
Universal Values, authenticity and integrity, including scientific research functions and 
appropriate provision of education, outreach, promotion and access for visitors.

Policy 3a Ensure that the site’s role as a leading scientific research and conservation centre is sustained 
and where possible enhanced.

 _ Develop a 10 Year Research and Conservation 
Strategy with mechanism to implement and 
review it.

SBG Staff Medium 
and 
ongoing

 _ Explore opportunities to increase the working 
space in the Herbarium, enhance its storage 
facilities and provide a walk-in freezer.

SBG Capital Medium 

 _ Install compactor units in the spirit room to 
increase its holding capacity.

SBG Capital Short 

 _ Enhance the nursery facilities, as appropriate 
(linked to action listed under Policy 2a).

SBG Capital 
(secured)

Short 

 _ Enhance the living collection, in line with the 
Plant Acquisition and Retention Policy, to meet 
research and conservation needs.

SBG Staff (part of 
delivering the 
10 Year Living 
Collection 
Management 
Plan)

Medium 
and 
ongoing 

 _ Assess, and where appropriate enhance, 
the curation of the documentary and visual 
reference collections.  Establish a list of 
protocols and improve access.

SBG Staff and 
capital

Short 

 _ Explore opportunities to expand teams within 
the Research and Conservation branch, as 
appropriate.

SBG Increased 
operational 
budget

Short 

 _ Continue e orts to digitise the collections and 
keep information up-to-date.

SBG Staff Ongoing 

 _ Develop a digital (GIS) map of the living 
collections and test new cyber technology.

SBG Staff, 
specialist 
advice and 
capital

Medium 

 _ Install appropriate shelving/drawer system to 
accommodate collection of botanical paintings 
and large-size volumes in Rare Books Room.

SBG Capital 
(secured)

Short



118 MANAGEMENT
PLAN
IMPLEMENTATION
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responsible 
for delivery

Resources 
needed

Time 
scale

Policy 3b Management of visitors to the site should be exemplary and follow relevant national and 
international guidance on sustainable tourism, supporting the Gardens’ role as a leading visitor 
attraction. 

 _ Develop and implement a Visitor Management 
Strategy (which would include an audience 
development plan, interpretation plan/strategy 
and disabled access policy/strategy).

 _ Groups which are currently under-represented 
at the site or form a small share of existing 

isitors should be identi ed as art o  the 
audience development plan and opportunities 
to encourage them to use the site more, 
engage with them more and increase their 
awareness o  the site s signi cance and o er 
should be identi ed

SBG Staff, 
specialist 
advice and 
capital

Short 
and 
ongoing

 _ Undertake regular visitor/user surveys. SBG Staff Ongoing 
 _ Set up disability focus groups as and when 

appropriate.
SBG Staff Short

Policy 3c Improve the sense of arrival and orientation.
 _ Consider closing some entry points/gates and 

developing a ‘gateway’ strategy.  
SBG Staff Short 

 _ Provide clear and consistent orientation and 
visitor information at all entrances (including 
a map with the location of all key features, 
information about the nature of the site and 
what it has to o er   

SBG Staff Short 

 _ Explore opportunities to enhance interpretation 
and orientation information provided at existing 
‘visitor centres/visitor receptions’.  

SBG Staff Short 

 _ Provide high quality, up-to-date and 
informative pre-visit information. 

SBG Staff and 
capital

Short 
and 
ongoing

 _ Provide directional information in a range of 
media.

SBG Staff and 
capital

Short 

 _ Promote the Heritage Museum as the 
Singapore Botanic Gardens’ World Heritage 
Centre (see also Policy 3e).

SBG Staff Ongoing 

Policy 3d Balance the needs of different user groups.
 _ Explore opportunities to provide more dog-free 

zones.
SBG Staff and 

capital 
Short 

 _ Continue to enforce a no picnics and exercise 
policy in the shelters and where this causes 
obstructions on paths.

SBG Staff Ongoing 
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for delivery

Resources 
needed

Time 
scale

Policy 3e Enhance the visitor experience through the provision of new/improved visitor facilities and 
services without compromising the site’s Outstanding Universal Values.
 _ Enhance the National Orchid Garden. SBG Capital 

(secured)
Short 

 _ Extend the Jacob Ballas Children’s Garden. SBG Capital 
(secured)

Short 

 _ Introduce a new Ethnobotany Garden. SBG Capital 
(secured)

Short 

 _ Continue to develop the Tyersall Learning 
Forest.

SBG Capital 
(secured)

Short 
and 
ongoing

 _ Relocate/enhance existing visitor counters. SBG Covered 
under 
existing 
budget

Short 

 _ Promote the Heritage Museum as the 
Singapore Botanic Gardens’ World Heritage 
Centre  a key acility where isitors can nd 
in-depth interpretative information about the 
site/its values as well as information to help 
them discover how they can make the most 
out of the site.  It could act as the starting point 
for several walks/trails (see also policy 3c).

SBG Staff Ongoing 

 _ Provide a food and beverage outlet in the 
Garage.

SBG Capital 
(secured)

Short 

 _ Provide a new garden shop at the Green 
Pavilion.

SBG Covered 
under 
existing 
budget

Short 

Policy 3f Monitor the physical impact of visitors on the site.
 _ Carry out regular condition surveys. SBG Staff Ongoing 
 _ onitor the use o  di erent arts o  the site by 

visitors.
SBG Staff Ongoing 

 _ Ensure the Visitor Management Strategy 
includes appropriate methods to manage 

isitor circulation and access to di erent 
elements of the site.

SBG Staff, 
specialist 
advice 

Short 

 _ Where appropriate erect fences around 
Heritage Trees. 

SBG Staff/
maintenance

Ongoing 
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for delivery

Resources 
needed

Time 
scale

Policy 3g Encourage visitors to make sustainable choices and informed decisions about how they will 
get to the site.  

 _ Information for the general public about 
transport services will focus on alternatives 
to car use and will be high quality, up-to-date, 
accessible and widely promoted.

SBG Staff Ongoing 

Policy 3h Promote community involvement. SBG Staff Ongoing 
 _ Broaden the volunteer programme and 

associated volunteering opportunities.
SBG Staff Short  

and 
Ongoing 

 _ Consider establishing a Friends group. SBG Staff Short 
 _ Deliver outreach projects to promote the 

Gardens.
SBG Staff Short 

and 
Ongoing 

Policy 3i Interpretation of the WHS on and off site will be of a high standard, accurate, accessible and 
consistent and will enhance enjoyment and appreciation of the site’s values/significance and 
roles by as wide and varied audience as possible.
 _ Develop an interpretation strategy (including on 

and o  site inter retation  as art o  an o erall 
Visitor Management Strategy.

SBG Staff, 
specialist 
advice, capital

Short 

 _ Explore opportunities to develop web, 
handheld device or mobile phone-based 
interpretation resources for engaging new 
audiences through digital and interactive 
media.

SBG Staff, 
specialist 
advice, capital

Medium 

Policy 3j Enhance learning opportunities.
 _ Broaden the formal school education 

programme, in line with the Government’s 
aspirations. 

SBG Staff and 
capital

Short 

 _ Broaden the informal adult and children/
young people’s education programme, in 
collaboration with the Ministry of Education.

SBG Staff and 
capital

Short 
and 
ongoing 

 _ Promote and enhance learning through natural 
play (including through the extension of the 
Jacob Ballas Children Garden and provision of 
family trails and associated activities).

SBG Staff, capital 
(secured)

Short 
and 
ongoing 

 _ Deliver high quality and accessible 
interpretation and events/exhibition that 
have direct relevance to and strengthen 
understanding of the Outstanding Universal 
Values of the site and other associated values.

SBG Staff, 
specialist 
advice and 
capital (linked 
to policy 3k)

Short 
and 
ongoing 

 _ Explore opportunities to expand the 
educational team, as appropriate.

SBG Increased 
operational 
budget

Short 
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Policy 3j
(cont.)

 _ Increase educational outreach activities. SBG Staff and 
capital

Short 
and 
ongoing 

 _ Develop and disseminate resources for 
teachers and educational practitioners to use 
as teaching and learning tools about the WHS.

SBG Staff and 
capital 

Short 
and 
ongoing 

 _ Identify appropriate venues within the Gardens 
which could be used as classrooms and seek 
opportunities to provide storage facilities where 
needed.

SBG Capital Short 

Policy 3k Widely promote the site’s Outstanding Universal Values and other associated values. 
 _ Develop and implement a WHS Marketing and 

Branding Strategy.
SBG Staff, 

specialist 
advice and 
capital

Short 
and 
ongoing 

 _ Liaise with the Singapore Tourism Board to 
ensure linkage with the national strategy/
initiatives.

SBG Staff Short 
and 
ongoing 

 _ ro ote existing o er and new as ects o  it  
targeting resources e ecti ely

SBG, NParks Staff Ongoing 

Aim 4 Ensure that effective governance arrangements are in place that involve stakeholders 
in the long-term management and monitoring of the site, and in balancing research, 
conservation, access, sustainable use, including tourism, and the interests of the local 
community.

Policy 4a Ensure a partnership approach to the 
implementation of the Management Plan.

SBG Staff Ongoing 

 _ Appoint a WHS co-ordinator SBG Staff Short 
Policy 4b Ensure sufficient resources are in place to 

enable effective management, conservation and 
monitoring of the WHS. 

SBG Staff Ongoing 

 _ Explore opportunities to expand the Education 
team and teams within the Research and 
Conservation branch.

SBG Increased 
operational 
budget 

Short 

 _ Ensure adequate funding is available to cover 
operational and capital costs.

SBG Staff Ongoing 

Policy 4c Ensure regular monitoring of the WHS. SBG Staff/
specialist 
advice 

Ongoing 

 _ Review priorities and progress on the 
implementation of the Management Plan at six 
monthly WHS Management Committee meetings.

SBG Staff Short 
and 
ongoing
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for delivery
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Time 
scale

Policy 4c
(cont.)

 _ Review and update the Management Plan at 
least e ery e years   nteri  re iews should be 
undertaken as and when appropriate.

SBG Staff Short 
and 
ongoing

 _ Establish monitoring indicators relevant to the 
site’s Outstanding Universal Values to measure 
progress with the protection, interpretation and 
management of the site.

SBG Staff Short 

Policy 4d Undertake research to further supplement understanding of the site’s values. 
 _ Undertake additional research to better 

understand how the Gardens’ botanical 
collections and key historic buildings have 
evolved over time.

WHSMC Staff and 
capital 

Medium 

 _ Undertake additional research to better 
understand the Gardens’ contribution to 
the social history of Singapore and the 
development of the Singaporean identity.

WHSMC Capital Medium 

 _ Undertake additional research to better 
understand the wider social and economic 
impact of some of the economic crops (other 
than rubber) researched and trialled by the 
Singapore Botanic Gardens.

WHSMC Staff Medium 

 _ Undertake additional research to better 
understand the Botanic Gardens’ contribution 
to the greening of Singapore.

WHSMC Staff Medium 
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CHARACTER AREAS

Landscape Character Areas

Character Area 1: Eco Lake/Former Economic 
Gardens 

This area of the site, once part of the Economic 
Gardens (present between the late 1870s and early 
1920s) has an undulating topography, with small grass 
man–made mounds topped with wooden shelters 
overlooking the Eco Lake (the 1983 Bukit Timah Core 
pond was expanded into the Eco Lake in 1993).  It is 
generally open with views possible across it and to 
high rise buildings located beyond the site boundary.  
The Eco Lake, a naturalistic lake with a shingle shore 
and swamp plants along its margins, dominates this 
character area.  A number of plant collections/display 
gardens (fruit trees, spices, bamboo/reflexology, trellis 
garden and foliage garden) are dotted around the lake 
providing variety and ornamental interest.  Planting 
here is generally not yet fully mature.  Character Area 
1 is located outside the Nominated Property in the 
proposed Buffer Zone.

Character Area 2: Plant Resource Centre

This character area, once part of the Economic 
Gardens and later the former Raffles College 
grounds, is made up of the plant resource centre 
(established in 1995).  This facility is closed to the 
public and used by the Botanic Gardens’ staff for 
the following purposes: propagation of plants of 
interest (e.g. ornamentals, native species, rare plants, 
iconic species) for in–house use and exchange; 
seed management and germination, housing of 
plants received (including for thematic projects and 
research collections) and acclimatisation prior to 
planting in the Botanic Gardens; plant record keeping 
(in–coming and out–going of plants); hands–on 
training centre for students, interns, volunteers in 
conservation, horticulture and education; plant 
rescue and recuperation centre (for rare plants that 
need special attention); provision of plants for events, 
decorations etc.  Character Area 2 is located outside 
the Nominated Property in the proposed Buffer Zone.

Character Area 3: Jacob Ballas Children’s Garden

This character area, once part of the Economic 
Gardens and later the former Raffles College 
grounds, was designed and planted from 2004 to 
2007 to provide a unique discovery and learning 
experience in a garden setting for children of up to 
12 years of age.  It is well–enclosed and has a sense 
of facilities in a woodland or forest.  Interactive, 
fun and sometimes brightly coloured play areas/
equipment are carefully nestled among the 
vegetation.  Key features include ‘living’ classrooms, 
a suspension bridge, a cave, a pond containing a 
floating platform and timber deck, a tree house, 
a potting garden, a sensory garden, a maze, a 
playground and a water play area. A carpark and a 
brightly coloured visitor and reception centre are 
located to the east of this zone.  Character Area 3 
is located outside the Nominated Property in the 
proposed Buffer Zone.

Character Area 4: Former Raffles College Houses 
and Setting

This part of the Botanic Gardens (which once 
formed part of the Economic Gardens and later 
the former Raffles College grounds) slopes down 
steeply to the west with five former university 
buildings (built in the early 1920s) located along 
the edge of the hilltop, set back against the site’s 
outer perimeter.  This part of the Botanic Gardens 
contains numerous mature trees (including old 
tembusu trees and palms dating back to the 1920s) 
which provide dappled shade along footpaths.  It is 
generally well–contained with some internal views 
down towards the garage (built in the 1920s) located 
at the foot of the hill, with old nutmeg and durian 
trees in between.  The Fragrant Garden completed 
in 2013 (replacing derelict university out–buildings) 
wraps around House 5 and contains new planting 
including diverse shrubs and herbs with sweet–
smelling flowers.  Chinese tombs (1842–81) set 



within an open grass lawn with scattered shrubs and 
trees are located to the north–east of the zone.  

Character Area 5: Evolution Garden

This character area once formed part of the 
Economic Gardens and contained the former 
garden workers’ accommodations, who were re–
housed off site and their former houses removed 
during the 1970s.  The Evolution Garden, planted 
from an empty space, opened in 2005.  It is laid 
out on a small hill and is visually enclosed by dense 
tree planting.  A winding path takes the visitor on 
a journey through time and exhibits the evolution 
of plant life.  Tall tree specimens, outcrops of 
rocks, large boulders and fossils (some real and 
some artificial) border both sides of the main path 
spiralling to the base of the hill.  There are no views 
out and a series of surprise views unfold along the 
main path revealing different epochs beginning with 
the lifeless earth and ending with the flowering of 
plants.  Its south–western and eastern edges contain 
older plantings of timber trees, a couple of late 19th 
century economic plantings and impressive African 
baobab specimens clinging to the west–facing 
slope beneath.  The texture of the planting is varied, 
ranging from that of low delicate ferns to that of 
mature tall cycads.

Character Area 6: Healing Garden

This character area once formed part of the 
Economic Gardens and later the former Raffles 
College grounds.  It was landscaped as the Healing 
Garden in 2011, replacing college land bearing 
derelict university out–buildings, a few large trees 
(retained) and many smaller trees, shrubs and 
lawn.  The Healing Garden is located adjacent 
to the old university houses and is laid out over 
sloping and terraced ground facing south–east.  A 
complex of winding paths leads the visitors through 
generally new plantings (which includes highly 
floriferous herbaceous species) interspersed with 
tall tree specimens (including veteran trees such 
as Palaquium obovatum, planted by Ridley in the 
then Economic Gardens).  500 species of plants 
used for traditional medicine in Southeast Asia 
are laid out in the shape of the human body, the 
plantings corresponding to those body areas the 

plants are used to treat.  This garden surrounds the 
former Economic Gardens’ historic Field Assistant’s 
House (House 6, completed in 1919) and includes 
mature oil palms dating from c.1920, likely to have 
been planted as sources of seed for the nascent 
plantation industry at the time.

Character Area 7: Raffles Building and Setting

The Raffles Building (previously known as Raffles 
Hall, completed in 1958) and adjacent carpark/food 
and beverage facility dominate this character area, 
which once formed part of the Economic Gardens 
and later the former Raffles College grounds.  The 
front of the Raffles Building holds a young collection 
of mostly wild provenance Myrtaceae (Myrtle or 
Eucalypt Family), while the area immediately south–
west of the Healing Garden has the remains of a 
Myristicaceae (Nutmeg Family) collection.  

Character Area 8: Central Zone

This character area once formed part of the 
Economic Gardens.  The eastern half of it is 
dominated by visitor car parking and associated 
infrastructure; it is open with views across it and 
out towards Cluny Road.  A small naturalistic water 
feature located beside the traffic roundabout 
connects the roads between the Raffles Building, 
Cluny Road exit and Nassim Gate entrance and 
carparks.  A large attractive veteran rain tree 
dominates the entrance into the Botanic Gardens 
and visitor centre, completed in 1998.  The ground 
gently rises in the western half of this character area, 
with the NParks Headquarters and E.J.H. Corner 
House sited on higher ground above the visitor 
centre.  

Once past the covered visitor centre/counter, visitors 
enter into Palm Court, located between a restaurant 
and the Garden Shop.  This area is dominated 
by striking tall oil palms, individually planted in 
raised granite planters, whose trunks are clothed 
in epiphytic plants.  Views are possible towards 
the Cascade Garden and up towards the NParks 
Headquarters. 

E.J.H. Corner House, a traditional Black and White 
style bungalow completed in 1910, dominates a 
small grass hill to the west.  It is set among lush 



tropical planting and includes a small domestic 
scale garden immediately adjacent to the house.  A 
diverse collection of palms contiguous with those 
in Palm Valley is located on the south side of the 
house, which add to the lush character of the zone.  

Character Area 9: Palm Valley and Symphony 
Lake

Palm Valley, planted from 1879 (where an Economic 
Garden planted under Murton’s superintendence 
once stood), stretches northwards from Orchid 
Plaza, gently sloping down to Symphony Lake.  This 
large expanse of grass, with multiple scattered 
mature palms of varying sizes (c.220 species 
represented) and other tree species, is nestled in 
a shallow valley between the Rainforest and the 
National Orchid Garden, whose eastern side once 
included part of the original extent of Palm Valley.  
While being more open in character than other 
parts of the Botanic Gardens, the many palms 
and topography still limit full panoramic views.  
Symphony Lake dominates the northern end of 
this character area, with its iconic stage (the Shaw 
Symphony Stage, built in 2005 to replace  a stage 
erected in 1995) providing a focal point in views 
along the valley.   An arrow (date unknown) emerges 
from the lake, pointing towards Greenwich, London.  
This marks the location of a temporary station for 
the observation of terrestrial magnetism set up 
in the Gardens in 1914.  Broad views to the south 
are afforded from the Viewing Terrace.  A series 
of beds located along Heliconia Walk (to the east, 
dated 1998) showcase the larger growing and more 
spectacular species of this genus.  This strengthens 
the lush tropical character of Palm Valley.

Character Area 10: Rainforest

A raised boardwalk leads visitors through a tract of 
primary rainforest which, due to its dense and tall 
vegetation, is very enclosed with jungle.  Only limited 
glimpses of the sky can be achieved through small 
openings in the canopy of the mature forest trees.  A 
total of 300 tree species have been recorded in the 
Rainforest by the Botanic Gardens’ scientists, but 
many of these are represented by few or solitary 
individuals, as is to be expected in such a small 
area of species–rich vegetation.  This element of 

the Botanic Gardens was carefully preserved and 
integrated into the landscape from the outset.

Character Area 11: National Orchid Garden and 
Nursery

The National Orchid Garden, designed to showcase 
the products of the Botanic Gardens’ orchid breeding 
programme, lies on a relatively steep east/north–east 
facing slope.  It was completed in 1995 and is sited 
on the side of the hill upon which Burkill Hall, a black 
and white plantation style bungalow is located.  The 
sophisticated landscaping ensures that at each twist 
and turn a new vista is presented.  The winding paths 
lead visitors through this secluded lush tropical garden 
punctuated by tall palms and other tree species 
and dominated by a tapestry of orchid blooms of 
all shapes, shades and sizes.  The misthouse (1995), 
bromeliad enclosure (1995) and cool house (2004) 
provide further specialist tropical display gardens 
within the National Orchid Garden.  The latter houses 
an artificially controlled montane tropical cloud forest 
display with trees and rocks draped with orchids and 
carnivorous plants.  The Orchid Plaza provides a key 
meeting place, overlooking Palm Valley and providing 
access into the National Orchid Garden to the west and 
Ginger Garden to the south.  

A small semi–wild remnant of freshwater swamp 
(where water runs through throughout the year), the 
Orchid Nursery and mature trees are located to the 
north.  The latter are mostly assumed to have been 
transplanted from the former Economic Gardens.  
Indeed, from 1917 until the early 1920s a number of 
valuable fruit and timber species were transplanted 
from the Economic Gardens, which were expected 
to be lost (when the Botanic Gardens’ 1879 northern 
extension was initially designated for use as a public 
housing area and later re–designated for the former 
Raffles College, built 1925–28).  Transplanted trees 
included durian, tamarind, Diospyros blancoi, 
mahoganies (African and American), Erythrophleum 
guineense and Sterculia foetida.  These are now the 
largest examples of these species in the Botanic 
Gardens and will be made accessible to the public 
after the National Orchid Garden undergoes 
refurbishment during 2014–2018.

A small portion of Palm Valley (to the south–west) 
was incorporated into the National Orchid Garden in 



the 1990s, within which can still be seen some large 
palm specimens of considerable age.  

Character Area 12: Potting Yard and Plant House 
Zone

The Potting Yard area (dating back to the 1880s), 
Fernery Garden (1980), Aroid Garden (1999) and 
Plant House Garden (first established in 1882 and 
redesigned in the 1950s) are located at the foot 
of an east facing slope, close to Cluny Road.  All of 
these features are nestled among mature vegetation 
which mainly comprise tall tree specimens.  This 
character area is generally inward looking and 
imparts a sense of seclusion.  Some views west 
towards Bandstand Hill are afforded from the Aroid 
and Plant House Gardens.  Pergolas draped in 
climbers constructed on all four sides of the Plant 
House Garden provide shade.  This Garden is more 
symmetrical and formal in appearance/design than 
most of the rest of the Botanic Gardens (with the 
exception of the Sundial Garden).  The Plant House 
Garden originally contained a large rectangular 
‘plant house’ (completed in 1882 and roofed in 
1885) erected to accommodate public flower shows 
and displays of potted plants and annuals (some 
of which were for sale).  It now comprises a grass 
quadrangle surrounded by pergolas, with a central 
water lily pond (completed 1958).  

Character Area 13: Ginger Garden and The Dell

This character area is filled with lush tropical planting 
showcasing over 550 different types of gingers and 
species in the related families of the heliconias, 
bird–of–paradise, bananas and arrowroot.  Colourful 
blooms punctuate this inward looking display garden 
and meandering paths lead visitors past ponds 
(including a water lily pond with Victoria and the 
giant aroid, Typhonodorum lindleyanum), a waterfall 
and seven major exhibits organised according 
to geographical origin or plant uses.  The Halia 
restaurant complex, opened in April 2001, occupies 
the northern end of this Ginger Garden.  

The area known as the The Dell, where the water 
supply for Swan Lake from the Tyersall Learning 
Forest enters at its north end, covers the southern 
end of this character area.  First developed as 

a fernery in the early 1880s, it has retained its 
distinctive character.  The sheltered, humid 
environment favours certain unusual plants, such as 
Monophyllaea horsfieldii, though it does not have a 
taxonomic collections focus.  There is an abundance 
of tall Dracaena along the various paths and a 
number of large and climbing Araceae.  Attractive 
ferns and fern allies can be found in the shadiest 
spots.  An unusually tall rain tree marks the limit of 
The Dell with the Ginger Garden’s coach drop–off 
area, the east side of which is planted with various 
palms and Mimusops elengi.  The east side of The 
Dell is accessed in three places by steps, which 
descend steeply through a wall of vegetation into its 
dark interior.  

Character Area 14: Bandstand Hill

Display gardens (Vanda ‘Miss Joaquim’ display 
–1980s, Sun Garden – 2004, Bonsai Garden – 2005 
and Sundial Garden – 1929) and a frangipani 
collection (to the east, dated 1920s) have been laid 
out on the gently sloping sides of Bandstand Hill, on 
the top of which sits the decorative white painted 
Bandstand (1930).  Bandstand Hill, which formed 
part of the 1860s design of the then pleasure 
gardens, commands the highest point in the original 
area of the Botanic Gardens (1859).  

The Bandstand is bordered by a ring of new low 
shrubs which gives way to a large flat area of mown 
grass encircled by yellow rain trees, the foliage of 
which is a focal point among the green tree canopies 
and lawns.  The different parts of this character area 
impart a feeling of seclusion and are inward looking.  
The bonsai collection and Sundial Garden to the 
south and desert plants to the west are in stark 
contrast to the more lush tropical planting found 
elsewhere in the Botanic Gardens.  The very formal 
layout of the Sundial Garden is strikingly different to 
the rest of the Botanic Gardens.

Character Area 15: Botany Centre and Setting

The Botany Centre and Green Pavilion, built in 2006, 
feature Singapore’s first pitched green roof.  These 
buildings, located at the foot of an east facing slope, 
dominate the eastern half of this character area.  An 
imposing veteran tree, Callophyllum inophyllum, 



which influenced the layout of the Botany Centre, 
stands tall at its centre.  A large lawn slopes 
southwards to the west of the Centre, with the 
Green Gallery (2013) and Holttum Hall (1921) on 
the crest of the slope.  Ridley Hall (1882) is located 
immediately to the north of the Botany Centre.  
This character area is relatively open with views 
out towards the City to the south and east being 
possible from the lawn in front of Holttum Hall.  
The administrative/research centre of the Botanic 
Gardens has been located in this part of the Botanic 
Gardens since the late 19th century. 

Character Area 16: Saraca Stream Zone

A twisting walkway which follows a fast–flowing 
man–made stream, which weaves its way through 
this character area in a southerly direction, leads 
visitors through lush vegetation and tall tree 
planting dominated by the flowering tree Saraca 
cauliflora.  The inspiration behind the landscaping 
work (completed in 2006) is the Saraca Stream 
vegetation, a typical habitat found along the rocky 
headwaters of streams and rivers of the Malay 
Peninsula.  Tree species also include Tristania and 
Podocarpus while the understorey planting includes 
species such as dwarf palms, ferns and gingers.  
This character area is generally inward looking and 
incorporates the Tanglin Gate (existing gates dated 
2006), the main historic entrance into the Botanic 
Gardens.  

Visitor facilities in the form of toilets and shelters 
(1970s–2005) are located to the north, from 
which views down across the surrounding lawns 
sloping towards Swan Lake (1866) can be afforded.  
Vegetation beyond is fairly dense and generally 
comprises mature tree planting.  

Character Area 17: Swan Lake and Lawns

This character area is dominated by Swan Lake 
(1866), which is nestled at the foot of very gently 
westerly sloping lawns peppered with a wide 
variety of trees.  Views across this part of the 
Botanic Gardens, which is fairly open in character, 
are afforded from the surrounding lawns.  Thick 
tall vegetation is present along the southern 
and western edges of this character area, which 

abut Holland Road and the Tyersall extension 
respectively.  This part of the Botanic Gardens, 
while being tropical in appearance, reflects its 
historic character, which was intended to emulate 
British pleasure gardens/public parks, with a wide 
promenade following a large water body and 
scattered trees set within mown grass.  The Marsh 
Garden, laid out in 1969, is located to the south and 
incorporates the remnants of a rhinoceros wallow 
and alligator ponds present in the Botanic Gardens 
during the late 19th century, when the Botanic 
Gardens contained such zoological collections.

Character Area 18: Tyersall Learning Forest

This character area comprises dense secondary 
forest overgrown with laurel, Albizia and towering 
tembusu trees, some planted in 1862.  This 
character area is very inward looking, the vegetation 
blocking views in and out. Character Area 18 is 
located outside the Nominated Property in the 
proposed Buffer Zone.
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Lawn A [Tanglin Core: between Holland Road boundary, Main Gate Road & Lawn F (Swan 
Lake)] 
 
Landscape Content and Heritage Value 
Essentially flat land, densely planted with some palm collections and old frangipanis (The 
frangipanis were transplanted from Marina Park and brought in from Indonesia during re-
development of the area in mid 2000) near the gate, giving way to larger trees 
(Dipterocarps, various Ficus, Khaya, Cola gigantea) in the direction of Swan Lake, with the 
Marsh Garden at its west end and the Holland Road boundary formed by a hedge of Baphia 
nitida.  The clump of Metroxylon sagu bursting through the boundary hedge near Tanglin 
(Main) Gate and the huge, picturesque Ficus kurzii Heritage Tree overhanging the southern 
margin of Swan Lake may pre-date SBG’s foundation, whilst the other Heritage Tree, Khaya 
senegalensis planted by former PM Lee Kuan Yew in November 1980, is a more recent 
specimen of note.  The Marsh Garden (1969) derives from a former Victoria water lily pond, 
which utilised a wallow dug for a rhinoceros when SBG had zoological collections during the 
1870s.  It is a mixed collection of freshwater aquatic, swamp and saline-tolerant mangrove 
species, including large Old & New World Araceae, Barringtonia asiatica, giant Pandanus, 
very large Cerbera odollam, tall Cyrtostachys renda, tree ferns etc., but lacks interpretation, 
which would draw attention to the interesting plant adaptations displayed.  It is supplied by 
the overflow of Swan Lake. 
 
Present Condition 
The collections near the gateway (Saraca, Brownea, palms, frangipanis etc) are too dense to 
be properly appreciated and some of the palms are in poor condition. The ground flora 
appears random and poorly maintained, giving an impression of neglect as the visitor enters 
the site. The lacklustre sparse small beds of butterfly attracting flowering plants along the 
Main Gate Road need to be revamped. One large specimen of cannonball tree (Couroupita 
guianensis) and a Terminalia beside the Holland Road boundary are more or less hidden and 
could be removed to give space for other plantings of greater value. The Marsh Garden 
needs something to draw the visitor’s attention to it.  Generally speaking, the lawn does not 
give the impression of being maintained as intensively as other parts of SBG and the high 
proportion of unlabelled specimens is something that SBG can do without. 
 
Constraints 
The current plantings act as a sound/pollution barrier to traffic noise/fumes along the busy 
Holland Road.  Thinning out the plantings, whilst desirable, might increase the intrusiveness 
of the road. 
 
Strengths 
Historic specimens thought to antedate the Gardens’ foundation and history of the Marsh 
Garden. 
 
Weaknesses 
There is a general lack of interpretation, apart from the Lee Kuan Yew Heritage Khaya.  
Density of plantings near the Tanglin gateway and lack of paths discourages visitors from 
entering to observe, e.g., the original sago palm which lack of labelling. There is no 
particular focus in Lawn A with the mix variety of plants and random planting beds along the 



walkway. As water in Marsh Garden is supplied by the overflow of Swan Lake, water supply 
may stop during periods of drought when water level drops. Also note the deteriorating 
fence along Holland Road, which will be amended in coming months. 
The newly established butterfly trail flowering beds started in March 2012 along Main Gate 
Road is not establishing well due to the shade cover from the old established large trees, 
which has also limited the selection of butterfly attracting plants to be introduced in these 
beds. 
 
Potential for Improvement [to mention collections focus if relevant] 
Lawn A does not appear to have any particular collection’s focus apart from the palms 
planted during the redevelopment of  Tanglin Core in 2005/6 near the gate, which are the 
most abundant group, though very crowded and of poor condition and hence probably less 
appreciated.  Some judicious thinning or removal of these and other nearby plantings could 
enable the heritage sago to be revealed and interpreted as well as create space for new 
plantings. De-accession of the diseased palms will allow the existing dipterocarps to grow 
larger. The aesthetic of the lawn could be improved by removing the patchy turf and 
replacing with generous leaf litter mulch and/or groundcover. Replace the fence along 
Holland Road and the leaning Baphia hedges to improve the boundary and security of SBG 
property. The other area with potential to be upgraded and interpreted is the Marsh 
Garden, which could be expanded and the Lake water better utilised. Here consideration 
could be given for reintroducing Victoria species or other water lilies to the pond, to reflect 
the former heritage feature seen in early photographs of SBG. The overgrown Montrichardia 
arborescens can be thinned down to allow other existing plants to establish. Reducing the 
shade at the back of Marsh Garden will allow more potential plants to be incorporated. The 
current tiled and stoned footpaths have deteriorated and retiling will need to be carried out 
to stabilize the path especially after rains. 
 
10-year plan [to be drafted by Lawn manager for feedback by senior SBG management]  

 Years 1–3: actions proposed [to include de-accessioning, acquisitions, 
interpretation] 
a) Inventory checked, analyzing and de-accession of collection where necessary 

i) Update inventory 
ii) Analyse collection overtime 
iii) De-accession if necessary 
iv) Addition of relevant new plant taxa to collection, if required 

 
b) Interpretation 

i) To provide interpretation signage for significant and interesting old 
mature trees and plants of conservation importance where suitable, 
especially, the Marsh Garden, Heritage Sago Palm and other heritage 
trees which will be installed by end of 1st year. 

ii) Labels and interpretation where required for general collections. 
 

c) Conservation of Heritage Collection Gene Pool 
i) Review the present collection strength in terms of conservation and 

botanical values in 2nd year and subsequent years. 



ii) Formulate and implement a conservation strategy such as 
propagation and seed collection of valuable old and rare plants of 
known provenance to maintain the gene pool. 
  

d) Replace existing fence along Holland Road and Marsh Garden’s footpath 
i) To ensure the boundary and security of SBG property is maintained 

with good fencing and to replace the deteriorating footpath along 
Marsh Garden for public safety.  

 
e) Turf Management Programme 

i)    Continue with turf management programme in improving the turf and 
  soil such as hollow thinning and top dressing as required. 

ii)  Re-turfing for areas that are poor and balding or consider using 
ground covers and leaf litters.  

 
f)    Tree Management Programme 

i)  Regular tree inspection and maintenance. 
ii)    Follow up treatment for trees that are deteriorating in health. 
 

g) Pest, Disease and Fertilising/Soil Management 
i) Collect data on pest and disease problems and trial simple control 

measures and documentation of trials.  
ii) To study the need of fertilizers for the different plant taxa and apply 

suitable fertilizer regime.  
 

h) Redevelop the butterfly attracting plant collection along the Main Gate Road, 
      linking the Marsh Garden to Swan Lake          

    i)         To re-landscape with more butterfly attracting plants alternating and             
   interspersed with Canna collection along the Main Gate Road to add
   colour to the entrance as this would in part recreate the heritage of 
   this area, which had flowerbeds from Niven’s time. Thinning of the 
   mature trees may be required to ensure more sunlight into certain 
   portions of planting beds.  
  

i) Improvements to Marsh Garden Collection  
     i)  Redevelopment of the Marsh Garden and introduce more native  
   marsh plants and interpretation of these flora for educational  
   outreach.  

   

 Years 4–6: actions proposed [as above] 
a) Inventory, analyzing and de-accession of collection  

i) Revisit and update inventory 
ii) Review the collection. 
iii) De-accession if necessary. 
iv) Addition of relevant new plant taxa to collection, if required. 

 
 



b)   Interpretation 
        i)   Labels and interpretation where required for general collection. 
 
 

c)   Conservation of Heritage Collection Gene Pool          
     i)   Review the present collection strength and the collection                    
 preservation needs for the period.  
 

d) Turf Management Program 
       i)   Continue with turf management programme in improving the turf and      
             soil such as hollow thinning and top dressing as required. 

ii)  Re-turfing for areas that are poor and balding or consider using 
ground covers and leaf litters. 

 
e)   Tree Management Program 
      i)    Regular tree inspection and maintenance. 

       ii)   Follow up treatment for trees that are deteriorating 
 

f)    Pest, Disease and Fertilising Program 
i) Recommend possible non-chemical treatment for controlling pests & 

diseases. 
ii) Propose and apply fertilising/soil amendment programme to meet the 

needs of the collection. 
 

 g)   Improvements to Marsh Garden Collection  
       i)   Review Marsh Garden collection and introduce more native   
                     marsh plants and interpretation if necessary. 
 

 Years 7–10: actions proposed [as above] 
a) Inventory, analyzing and de-accession of collection  

i) Revisit and update inventory 
ii) Review of collection. 
iii) De-accession if necessary. 
iv) Addition of relevant new plant taxa to collection, if required. 
 

b)   Interpretation 
        i)  Labels and interpretations where required for general collection. 
 

 c)  Conservation of Heritage Collection Gene Pool 
i) Review the present collection strength and the collection preservation 

needs for the period. 
 

d)  Turf Management Programme 
i)   Continue with turf management programme in improving the turf and 

soil such as hollow thinning and top dressing as required. 
ii) Re-turfing for areas that are poor and balding or consider using 

ground covers and leaf litters. 



 
e)  Tree Management Programme 

i)  Regular tree inspection and maintenance. 
ii)   Follow up treatment for trees that are deteriorating in health. 
 

f)   Pest, Disease and Fertilising Programme 
i) Recommend possible non-chemical treatment for controlling pests & 

diseases. 
ii) Propose and apply fertilising programme to meet the needs of the 

collection. 
 
 



Lawn B [Tanglin Core: north side of Main Gate Road, bounded by Lawns C, D, E & F (Swan 
Lake)] 
 
Landscape Content and Heritage Value 
South-sloping land, densely planted with trees at its east end, with under storey palms 
enjoying the shade. The west end is noted for its conifers, conifer-like Gymnostoma spp. 
(Casuarinaceae), Dipterocarps and a large heritage tree, Stereospermum fimbriatum (snake 
tree, Bignoniaceae) but the lawn is otherwise quite miscellaneous in its botanical collections 
that were planted up during the 2005/6 development of the Saraca Stream.  At its east end 
it forms part of the Saraca stream feature, which is intended to represent a local habitat 
formation. The Saraca are accompanied by numerous plantings of a more herbaceous 
character, some deriving from salvaged Singapore Garden Festival (SGF) material. Here 
there is also a small collection of Barringtonia spp.  The Heritage Tree, Podocarpus 
neriifolius, is a conifer of note and the east end of this and adjacent lawns formerly held tall 
Araucaria specimens that can be seen in historic photographs of the Main Gate area.  As 
part of the 1990 Master Plan for SBG, tall-growing trees, especially Dipterocarps, were 
planted to screen off views of the city’s taller buildings from within the Gardens, which 
appears to have been successful.  The west end includes attractive clumps of giant bamboo 
(Schizostachyum brachycladum, habitat for a specialised bat, the bamboo being maintained 
here for its benefit), a large, healthy Mesua ferrea and a number of rather indifferent 
tembusu (Cyrtophyllum fragrans), which are not so valuable in view of the numerous other 
fine specimens seen elsewhere in SBG. This lawn also holds a large Enterolobium 
cyclocarpum native to tropical Americas of ethnobotanical value planted in 1975. Along the 
path descending to Swan Lake is a row of Hopea odorata specimens planted circa 1990s.  
The huge Shorea roxburgii by Main Gate Road is worthy of being proposed as a Heritage 
Tree. 
 
Present Condition 
The collections are mostly in good condition and the west end is sufficiently open to allow 
visitor access.  A large old specimen of Terminalia catappa should have its crown reduced to 
allow the unusual Shorea assamica beneath to develop properly.  As with Lawn A, 
collections labelling needs to be improved. Various Hopea specimens by the path 
descending to Swan Lake at the north-west end of the lawn have co-dominant leaders and 
need arboricultural attention. The eastern side of the lawn are densely planted and part of 
the area suffers from compaction due to visitors cutting through to the start of Saraca 
Stream Walk towards the Botany Centre drop-off point. 
  
Constraints 
None identified. 
 
Strengths 
Podocarpus neriifolius Heritage Tree, designated September 2012 and developing 
Dipterocarp specimens representative of the regional tree flora. Other fine tree specimens 
are present. 
  
Weaknesses 
Lack of interpretation. 



  
Potential for Improvement [to mention collections focus if relevant] 
Lawn B does not appear to have any particular collection’s focus apart from the conifers and 
valuable Dipterocarps (these display a good diversity of genera), which are the most 
abundant groups, though somewhat crowded and hence probably less appreciated.  Some 
judicious thinning of the collections (e.g. the tembusus), prioritising removal of those with 
limited provenance data, could enable the remaining collections to be revealed and 
interpreted.  Consideration should be given to replanting a part of the lawn with tall-
growing conifers to recreate the historic view of the Tanglin (Main) gateway, which was 
formerly dominated by tall Araucaria specimens.  If this is attempted, protection of these 
plants from termite attack should be taken into account, or more resistant species chosen.  
Appropriate interpretation of this historic lawn may also be considered. The Saraca Stream 
collection needs improvement as the current planting does not truly reflect the vegetation 
type of this habitat. Many ornamentals had been planted during the re-development as 
suitable species were not able to be sourced. With improved planting of suitable forest 
species, interpretation may be installed. Irrigation will be another infrastructure 
improvement for the Saraca Stream to reduce the need of manual watering.  
  
10-year plan [to be drafted by Lawn manager for feedback by senior SBG management]  

 Years 1–3: actions proposed [to include de-accessioning, acquisitions, 
interpretation] 

a) Inventory checked, analyzing and de-accession collection where 
necessary 

i) Update inventory 
ii) Analyse collection over time 
iii) De-accession if necessary 
iv) Addition of relevant new taxa if required 

 
b) Interpretation 

i) To provide interpretation signage for significant and 
interesting old mature trees and plant collection or lawn 
historic significance where suitable 

ii) Labels and interpretation where required for general 
collection. 
 

c) Conservation of Heritage Collection Gene Pool 
i) Review the present collection strength in terms of 

conservation and botanical values in 2nd year and subsequent 
years. 

ii) Formulate and implement a conservation strategy such as 
propagation and seed collection of valuable old and rare 
plants of known provenance to maintain the gene pool. 

 
d) Turf management program 

i) Remedial action for improving the turf and soil such as hollow 
tining and top dressing as required. 

ii) Re-turfing for areas that are poor and balding.  



iii) May also need to look at possible planting of groundcovers or 
addition of more leaf litters in areas that are not suitable for 
turf. 
 
 

e) Tree management program 
i) Regular scheduled tree inspection and maintenance. 
ii) Follow-up treatment for trees that are deteriorating in health. 

 
f) Pest, Disease and Fertilising Programme 

         i)        Recommend possible non-chemical treatment for controlling 
  pests & diseases if required 

 ii)    Propose and apply fertilising programme to meet the needs of 
 the collection. 
iii)   Amend soil condition (eg. addition of leaf litters) if required, in 

order to reduce use of chemicals and fertilisers. 
 

 g)    Saraca Stream Collection 
  i)  Maintain the current collection and source for more suitable 

species representative of this habitat. This area, Lawn B, can be 
considered as the start of the Saraca Stream and mainly holds 
the tropical rainforest understory timber collection, leading to 
the main or core Saraca Stream collection in Lawn C and D.  

   

 Years 4–6: actions proposed [as above] 
a) Inventory check, analysing and de-accession collection  

i) Revisit and update inventory 
ii) Review collection 
iii) De-accession where necessary 
iv) Addition of relevant new taxa to collection if required. 

 
b) Interpretation 

       i)           Labels and interpretation where required for general        
  collection. 

 
c)  Conservation of Heritage Collection Gene Pool  

       i)           Review the present collection strength and the collection    
  preservation needs for the period. 
 

d) Turf Management Programme 
i) Continue with turf management programme in improving the 

turf and soil such as hollow thinning and top dressing as 
required. 

ii) Re-turfing for areas that are poor and balding or replace with 
groundcovers and leaf litters.  

 
e) Tree Management Programme 



i)     Regular tree inspection and maintenance. 
ii)    Follow up treatment for trees that are deteriorating in health. 

 
f) Pest, Disease and Fertilising Programme 

i) Recommend possible non-chemical treatment for controlling 
pests & diseases. 

ii) Propose and apply fertilising programme to meet the needs of 
the collection. 
 

 g)    Saraca Stream Collection 
   i)  Maintain the collection overtime, addition of relevant plant 
   taxa if required. 
 

 Years 7–10: actions proposed [as above] 
a) Inventory, analyzing and de-accession of collection  

i) Revisit and update inventory. 
ii) Review of collection. 
iii) De-accession if necessary. 
iv) Addition of relevant new plant taxa to collection, if required. 

 
b) Interpretation  

i) Labels and interpretations where required for general 
collection. 
 

c) Conservation of Heritage Collection Gene Pool 
i) Review the present collection strength and the collection 

preservation needs for the period. 
 

d)  Turf Management Programme 
i) Continue with turf management programme in improving the 

turf   and soil such as hollow thinning and top dressing as 
required. 

ii)   Re-turfing for areas that are poor and balding or replace with 
groundcovers and leaf litters.  

 
e)  Tree Management Programme 

i) Regular tree inspection and maintenance. 
ii) Follow up treatment for trees that are deteriorating in health. 

 
f)   Pest, Disease and Fertilising Programme 

i)  Recommend possible non-chemical treatment for controlling 
pests & diseases. 

ii)  Proposed and apply fertilising/ soil amendment programme to 
meet the needs of the collection. 

 
  g)    Saraca Stream Collection 



i)  Maintain the collection overtime, addition of relevant plant 
taxa if required. 

 
 

 
 

 



Lawn C [Tanglin Core: Tanglin Gate and Botany Centre area, bounded by Herbarium Ring 
Road, Office Gate Road and Cluny Road] 
 
Landscape Content and Heritage Value 
This mainly flat area, which slopes down to the Tanglin (Main) Gate at its southern limit, is 
largely occupied by Botany Centre complex (opened 2006) and includes 0.6 hectares of new 
land acquired by moving Cluny Road to the east in the interests of preserving the Heritage 
Penaga Laut (Calophyllum inophyllum), which dominates the west side of the building 
complex.  The Green Pavilion is said to have Singapore’s first ‘green’ roof and beneath it is a 
water feature with plants and fish. The collections located to the west of the Pavilion 
include the only remaining second generation Pará Rubber tree (Hevea brasiliensis – no 
longer in good condition and had uprooted on 26 June 2013. As the majority of roots are 
still intact to the ground, the tree has been cut to a stump and propped up in the hope of 
regeneration of shoots) and an old teak tree (Tectona grandis), both spared during the 
development of the new gateway complex prior to 2006. By the Main gate, a low, wide-
spreading rain tree (Samanea saman) has also been spared and incorporated into the 
complex development. At its south-west extent the lawn forms part of the Saraca stream 
area with associated water features and beyond there are large frangipani spreading over 
the board walk that descends to the Main Gate and tall oil palms.  Climbers and ground 
cover include Bauhinia kockiana (complementing the design of the gates) and large 
Bougainvillea cultivars trained over the covered corridor between the drop off point and 
Green Pavilion.  The Saraca stream area holds most of this lawn’s significant accessions, 
including Saraca spp., conifers (Podocarpus, Dacrycarpus), Horsfieldia, Strophanthus (free-
flowering), Dryobalanops, Pandanus, Intsia bijuga, Mangifera caesia (binjai), Syzygium 
gratum (nice bark), Garcinia nervosa (huge leaves), Sterculia foetida and Pterygota alata. To 
the north of Botany Centre and the historic Ridley Hall, the lawn extends towards the 
junction of Office Ring Road and Office Gate Road and includes Diospyros spp., whilst to the 
east of the buildings the varied plantings beside the car park access and Cluny Road are also 
to be considered here. Ridley Hall built in 1822 is the oldest building in the Gardens, which 
was given conservation status on 23 May 2008. 
  
Present Condition 
The collections are mostly in good condition, except the Ixora planted around the Saraca 
stream, which are not thriving in the deep shade and suffering from insect damage.  The 
water quality of the stream and associated features is poor and needs better filtering and 
lowering of pH.  The water in the Koi ponds at the taxi drop-off area and boardwalk are not 
suitable for Koi display as the fishes are showing signs of disease and are in bad health. The 
fishes also suffer from the variation of weather and algae growth in ponds. Over feeding of 
fishes further deteriorates the water quality and need better filtration. Alien aquatic fauna 
that were not original residence of the ponds but released by public also caused space 
constraints. The source of water for these ponds is from Swan Lake hence the water quality 
may not be suitable for rearing Koi without good filtration in place. The Green Pavilion 
water feature needs careful review since this feature was not designed as an aquatic 
planting area, since parts are too shaded to allow healthy plant growth and the (over-) 
feeding of the fish by the public is polluting the water, which requires better filtration. It has 
been highlighted by Operations branch that the Green Pavilion water feature leaks to the 
basement and an enhanced reinforcement of this pond base needs to be addressed.  The 



hardy plants on the green roof are self-sustainable and irrigation system is in working 
condition, however, there is currently no inspection or proper maintenance schedule for 
this system by Operations branch.  The carpet grass lawns fronting the Green Pavilion may 
need to be managed better to ensure reduced patchiness and bald spots as this is a high 
visibility area for users of the Function Hall & Function Room rentable venues of the Botany 
Centre. 
 
Constraints 
Hard landscape associated with water features.  
 
Strengths 
Native species representation around the Saraca stream. 
  
Weaknesses 
Lack of interpretation.  The margins of the Saraca stream are rather unnatural. 
  
Potential for Improvement [to mention collections focus if relevant] 
See comments under Present Condition.  Need for interpretation of Saraca stream area and 
the addition of more native species of relevance to the stream habitat should be considered 
(e.g. the Pometia are not the local native form) and sourced.  A reduction in the number of 
individuals of some species could provide space for other new examples.  Boardwalk 
descent to Tanglin Gate is in need of repair. 
  
10-year plan [to be drafted by Lawn manager for feedback by senior SBG management]  

 Years 1–3: actions proposed [to include de-accessioning, acquisitions, 
interpretation] 

a) Inventory checked, analyzing and de-accession of collection where 
necessary 

i)        Update inventory 
ii)        Analyse collection over time 
iii)        De-accession if necessary 
iv)        Addition of relevant new taxa if required 

 
b) Interpretation 

i) To provide interpretation signage for significant and 
interesting old mature trees and plant collection and/or lawn’s 
historic significance where suitable 

ii) Labels and interpretation where required for general 
collection. 
 

c) Conservation of Heritage Collection Gene Pool 
i) Review the present collection strength in terms of 

conservation and botanical values in 2nd year and subsequent 
years. 

ii) Formulate and implement a conservation strategy such as 
propagation and seed collection of valuable old and rare 
plants of known provenance to maintain the gene pool. 



 
d) Turf Management Programme  

i) Remedial action for improving the turf and soil such as hollow 
thinning and top dressing as required. 

ii) Re-turfing for areas that are poor and balding.  
iii) May also need to look at possible planting of ground cover and 

more leaf litter in areas which are not suitable for turf. 
iv) Improve the management of the carpet grass lawns fronting 

the Green Pavilion. 
 

e) Tree Management Programme 
i) Fencing of selected Heritage trees. 
ii) Regular scheduled tree inspection and maintenance. 

 
f) Pest, Disease and Fertilising/ soil Management 

i) Collect data on pest and disease problems and trial simple 
control measures and documentation of trials.  

ii) Proposed and apply fertilising/ soil amendment programme to 
meet the needs of the collection.  
 

g) Facilities improvement and maintenance 
i) To work with Operations to improve and review the 

maintenance and repairs required for the Green Pavilion water 
feature, taxi drop-off and boardwalk ponds as well as the 
boardwalks and the Green Roof’s irrigation and roof. 

 
h) Improve on the diversity of species planted to be more representative      

of a tropical Malayan riverine flora along the Saraca Stream     
i)  Research and start sourcing of relevant riverine flora overtime 

to improve the diversity of Saraca Stream area. 
ii)  Soften the edge of Saraca stream to give it a more natural   

  look. 
 

 Years 4–6: actions proposed [as above]   
 a)    Inventory check, analyzing and de-accession of collection where  
         necessary  

i)          Revisit and update inventory. 
ii)          Review collection over time. 
iii) De-accession if necessary.  
iv) Addition of relevant new plant taxa to collection, if required. 

 
 b)    Interpretation 

i)  Labels and interpretation where required for general   
collection. 

 
 
 



               c)   Conservation of Heritage Collection Gene Pool 
i)  Review the present collection strength and the collection 

preservation needs for the period. 
 

               d)   Tree Management Programme 
i)       Regular tree inspection and maintenance. 
ii)      Follow up treatment for trees that are deteriorating in health. 

 
 e)   Pest & Disease Management and Fertilising Programme 

       i) Recommend possible non-chemical treatment methods for 
controlling pests & diseases, 

     ii) Propose and apply fertilising programme that meets the needs of 
the collection.  

 
             f)   Saraca Stream Collection 

        i)    Stronger representation of relevant riverine flora. 
             ii)  Introduce 10 or more relevant species to the collection overtime. 
             
 

 Years 7–10: actions proposed [as above] 
a) Inventory check, analyzing and de-accession of collection  

i)     Revisit and update inventory. 
ii)    Review of collection. 
iii)   De-accession if necessary. 
v) Addition of new plants to collection, if required 

 
b)   Interpretation 

    i)          Labels and interpretation where required for general 
collection. 

 
 c)   Conservation of Heritage Collection Gene Pool 

      i) Review the present collection strength and the collection 
preservation needs for the period. 

              
d)   Tree Management Programme 

i)  Regular tree inspection and maintenance. 
ii)           Follow up treatment for trees that are deteriorating in health. 

 
e)   Pest & Disease Management and Fertilising Programme 

i) Recommend possible non-chemical treatment methods for 
  controlling pests & diseases. 
ii)  Proposed and apply fertilising programme that meet the needs 

of the collection.  
 

f)    Saraca Stream Collection 
 i) Stronger representation of relevant riverine flora and addition 

of relevant taxa overtime. 



Lawn D [Tanglin Core: north of Herbarium Ring Road, bounded by Lawns B, C, E & K] 
 
Landscape Content and Heritage Value 
This mainly flat area, which slopes down to the Office Ring Road at its southern limit, is 
partly occupied by the Saraca stream feature, of which it forms the ‘head waters’ lined with 
large Dracaena.  The Saraca stream is discussed in more detail under Lawn C (q.v.).  There 
are various paths, board walks, shelters, toilets and other small buildings that break up this 
lawn. The sloping south end is densely planted with a miscellany of trees whose roots run 
across the surface and discourage visitor access. The east side is occupied by the heritage 
building, Holttum Hall and its associated expanse of grass, upon which a new gallery building 
will be constructed during 2013 (a gallery for temporary heritage and art exhibitions).  The 
Holttum Hall was built in 1920 and was given conservation status on 23 May 2008. Besides 
Holttum Hall, the lawn includes one of two Heritage Kapok trees (the other is on Lawn O) 
planted in 1933 and the fruiting Double Coconut (Lodoicea maldivica) and its offsprings, a 
source of wonder as bearer of the world’s largest seed.  There are many other old or 
impressive specimens, especially palms at the northern end of the lawn, including a nibung 
(Oncosperma tigillarium), believed to have been planted in 1878, and tall Borassus, Corypha 
(flowering in 2012/13), oil palm and rattan, which probably relate to the former 
Arecaceae/Palmae collection started along Office Gate Road in the 19th century.  Other fine 
trees include Sandoricum koetjape and a very floriferous Cannonball Tree and large 
Tabebuia facing Lawn E.  Another interesting planting is the group of Oroxylum indicum 
(Midnight Horror, Broken Bones Plant, Sword of Damocles) around the margins of the 
Holttum lawn, at the south end of which are two third generation rubber trees planted 
during a video link-up with RBG Kew upon the celebration of the gardens’ respective 150th 
and 250th anniversaries in 2009.  The collections have no particular focus, though the 
presence of a selection of conifers at the south end compliments those on adjacent Lawn B 
(Agathis, Araucaria, Calocedrus, Pinus, Podocarpus).  At its NW corner the lawn includes 
various economic species, but none is interpreted.  North of Holttum Hall is an old Magnolia 
(Michelia) ×  alba, a large Cola gigantea and a nice young collection of Sterculia spp., with 
Diospyros continuing across from those planted on Lawn C, and  Dipterocarpaceae include 
Dipterocarpus, Hopea and Vatica. 
  
Present Condition 
The collections are mostly in good condition, though the plantings at the south end are very 
dense. A significant number of specimens lack proper labels, including the numerous 
conspicuous, orange-leaved Citharexylum spinosum that mark the edge of Holttum Hall 
lawn and other plantings around the Hall itself.  The Inga edulis (ice cream bean) has a 
diseased trunk, looks in poor condition and may need propagation.  Nearby, there is also a 
rather poor specimen of Alstonia angustiloba that may not be worth retaining and a large 
Syzygium grande that needs to be inspected regularly for safety. 
  
Constraints 
The lawn is very much dissected by paths and associated buildings. Lawns are very 
compacted and evidence of soil erosion is obvious. There is also high human traffic on these 
lawns during the weekends.  
 
 



Strengths 
Heritage Kapok, Double Coconut, old palms and many other fine or unusual specimens. 
  
Weaknesses 
Lack of interpretation.  As noted under Lawn C, the margins of the Saraca stream are rather 
unnatural and the plantings at the sloping south end are too dense. 
  
Potential for Improvement [to mention collections focus if relevant] 
Interpretation of the many interesting botanical collections could make a big difference to 
the visitor experience when passing through this lawn. Using leaf litter as mulching for Lawn 
D where the Double Coconuts are would be a sustainable maintenance plan for the area.  
The Diospyros collection, Double Coconuts and some of the old economic plants could be 
better interpreted. 
  
10-year plan [to be drafted by Lawn manager for feedback by senior SBG management]  

 Years 1–3: actions proposed [to include de-accessioning, acquisitions, 
interpretation] 

a) Inventory checked, analyzing and de-accession of collection where 
necessary 

i)  Update inventory 
ii)   Analyse collection 
iii) De-accession if necessary 
iv) Addition of relevant taxa if required. 

 
b) Interpretation 

i) To provide interpretation signage for significant and 
interesting old mature trees and plants of conservation 
importance where suitable. 

ii) Labels and interpretation where required for general 
collections. 

 
c) Conservation of Heritage Collection Gene Pool 

i) Review the present collection strength in terms of 
conservation and botanical values in 2nd year and subsequent 
years. 

ii) Formulate and implement a conservation strategy such as 
propagation and seed collection of valuable old and rare 
plants of known provenance to maintain the gene pool. 

 
d) Pest, Disease and Fertilising/ Soil Management 

i) Collect data on pest and disease problems and trial simple 
control measures and documentation of trials.  

ii) To study the need of fertilizers for the different plant taxa and 
apply suitable fertilizer regime.  

iii) Soil levelling and gradient amendments may need to be looked 
into. 

 



 
 

e) Turf Management Programme  
     i)  Remedial action for improving the turf and soil such as hollow 
  thinning and top dressing as required. 
    ii) Re-turfing for areas that are poor and balding.  
    iii)  May also need to look at possible planting of ground cover    in 
  areas which are not suitable for turf. 
   iv)  Utilising leaf litter as mulch for compacted areas to improve 
  the soil condition and conserve surface roots of old specimens.  

 
f) Tree Management Programme 

     i)  Regular tree inspection and maintenance. 
    ii)    Follow up treatment for trees that are deteriorating in health. 
   iii)  Replace poor turf with leaf litter in area behind Holttum Hall to 
   reduce soil erosion and protect surface tree roots. 
 

g)    Saraca Stream Collection 
i) Research and start sourcing of relevant riverine flora overtime 

to improve the diversity of Saraca Stream area  
    ii) Stronger representation of relevant riverine flora  
                iii)  Soften the edge of Saraca stream to give it a more natural    

  look.  
        

 Years 4–6: actions proposed [as above] 
a)     Inventory check, analyzing and de-accession of collection where necessary  

    i)       Revisit and update inventory. 
   ii)  Review collection over time. 
  iii)  De-accession if necessary.  
  iv)  Addition of relevant new plant taxa to collection, if required. 

 
b)    Interpretation 

    i) Labels and interpretation where required for general collection. 
 

             c)   Conservation of Heritage Collection Gene Pool 
i)  Review the present collection strength and the collection 

preservation needs for the period. 
 

 d)  Nomination of Heritage trees 
 i)  To work with Plant Records and Arboriculture to decide the 

possibility of old trees to be nominated as Heritage trees.  
 

              e)   Tree Management Programme 
 i)     Regular tree inspection and maintenance. 
      ii)     Follow up treatment for trees that are deteriorating in health. 
 
 



 
f)   Pest & Disease Management and Fertilising Programme 

      i) Recommend possible non-chemical treatment methods for 
controlling pests & diseases, 

     ii) Propose and apply fertilising programme that meets the needs of 
the collection.  

 
g) Saraca Stream Collection 

i) Stronger representation for relevant riverine collection. 
 
 

 Years 7–10: actions proposed [as above] 
a) Inventory check, analyzing and de-accession of collection  

i)     Revisit and update inventory. 
ii)    Review of collection. 
iii)   De-accession if necessary. 
iv)  Addition of new plants to collection, if required 

 
b)   Interpretation 

     i)          Labels and interpretation where required for general      
  collection. 

 
 c)   Conservation of Heritage Collection Gene Pool 

        i) Review the present collection strength and the collection 
preservation needs for the period. 

 
 e)   Tree Management Programme 

   i)  Regular tree inspection and maintenance. 
  ii)         Follow up treatment for trees that are deteriorating in  

   health. 
 

f)   Pest & Disease Management and Fertilising Programme 
   i)  Recommend possible non-chemical treatment methods for 

controlling pests& diseases. 
  ii)  Proposed and apply fertilising programme that meet the needs 

of the collection.  
 

g) Saraca stream Collection 
   i) Maintain the riverine collection overtime. 
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Lawn J [Tanglin Core: between Lawns E, H, O & K] 
 
Landscape Content and Heritage Value 
This area is immediately south of the Bandstand terrace and includes the formal Sundial 
Garden begun by SBG Director, Eric Holttum, in 1929 (including the concrete sundial 
designed by the Director’s wife, Ursula Holttum).  Later, in 1971, four rectangular tanks for 
Nymphea cultivars were added, then later still, c. 2006, 4 gifted classical statues were 
installed at each corner.  This feature, though quaint, is out-of-character with the rest of 
SBG’s landscape, which is of the informal English Landscape Movement style popularised by 
‘Capability’ Brown (UK, 18thC).  Prior to Holttum’s innovation, the area is thought to have 
once included a Rose Garden planted by Cantley in the 1880s.  Sloping down from the 
Sundial Garden is the Moraceae collection, including plantings of Ficus, with prominent 
aerial roots, and a row of Tempinis trees (Streblus elongatus) planted circa early 1990s 
bordering the Main Gate Path as it rises to the junction at the Swiss Granite Ball Fountain.  
The Lower Ring Road crosses the Lawn and is lined with SBG’s hallmark Sealing Wax Palm 
(Cyrtostachys renda), originally planted up by Ridley in 1905 and renewed subsequently.  
Between this and the Bandstand Terrace is the Frangipani collection (Plumeria spp., hybrids 
& cvs) and old specimens of Lagerstroemia tomentosa, Dacrycarpus imbricatus and 
Adenanthera pavonina (Saga), the latter a Heritage Tree.  Holttum is credited with 
popularising Frangipani in Singapore and Malaysia.  Right beside the Adenanthera pavonina 
is the sculpture by British artist Sydney Harpley, gifted in 1987 by the first Chief Minister of 
Singapore, Mr. David Marshall (1908 – 1995), named ‘Lady on a Hammock’. 
 
Other Significant Structures: 
Beside the old Lagerstroemia tomentosa by the edge of the Frangipani collection is a 2012 
installed gifted sculpture named ‘Nurturing’. This and the ‘Lady on a Hammock’ sculptures 
are well maintained and are popular with visitors. There is also an old staircase of heritage 
value right beside ‘Lady on the Hammock’, leading to the Frangipani collection which is 
rather dilapidated and need restoring. 
 
Present Condition 
The Heritage Tree (Adenanthera pavonina) suffers from soil compaction in its surrounding 
due to trampling by visitors collecting the seeds which are of particular interest as a keep-
sake. The recent plantings of Ficus spp. (Moraceae collection) seem to be shaded out by the 
row of mature Streblus elongatus. The Frangipani collection is quite heavily infected with 
yellow rust fungal disease. The four rectangular tanks in Sundial Garden have a re-occurring 
algae issue. 
 
Constraints 
The Sundial Garden is arguably out-of-kilter with the rest of SBG, but has been in place for 
too long to be simply removed and is regarded as popular with visitors. 
 
Strengths 
Sundial Garden, Frangipani collection and ‘Lady on the Hammock’ are the highlights of the 
lawn. The Heritage Saga Tree (Adenanthera pavonina) signage will be in place before the 
end of 2013. The avenue of Sealing Wax Palms (Cyrtostachys renda) is also of interest since 



this endangered native palm is depicted as the logo of the Botanic Gardens and this avenue 
has been in place since 1905. 
  
Weaknesses 
The inappropriate design of the Sundial Garden (in a garden otherwise conforming to the 
English Landscape Movement). Lack of interpretation, for example: Sundial Garden and 
Moraceae collection. Review of present collection strength has not been carried out for the 
last 20 years. We also note that the Heritage trees are slowly deteriorating in health and 
may be reaching their natural life span. Conserving of the heritage collection’s gene pool is 
currently not in place. It is important to evaluate the conservation value of these trees and 
decide whether these need to be conserved (eg. via seed collection, cuttings, marcottings,  
etc.) and set up saving plans. 
  
Potential for Improvement [to mention collections focus if relevant] 
De-compaction of the soil, improving turfing and possible fencing off of the vulnerable 
Heritage Tree to be looked into. Shrubs in Sundial Garden are looking straggly and may need 
to be planted up every 3-4 years. Lawn survey to be done before the end of 2013 to rectify 
the lack of labels, especially in the Frangipani collection. In late 2013, SBG will experiment 
with night-lighting the Frangipani (Plumeria) collection for the upcoming celebrations of the 
50 years of the Greening of Singapore.  If this is successful, consideration can be given to 
making it a permanent feature to attract visitation at night. Increase taxa diversity of 
Moraceae collection will be of botanical merit. Due to shading, there is a need to engage the 
arboriculture team to advice on thinning of the Streblus elongatus. 
 
10-year plan [to be drafted by Lawn manager for feedback by senior SBG management] 

 Years 1–3: actions proposed [to include de-accessioning, acquisitions, 
interpretation] 
a) Inventory check, analyzing and de-accession of collection where necessary  

i) Update inventory. 
ii) Analyse collection over time. 
iii) Deaccession if necessary. 
iv) Addition of relevant new plant taxa to collection, if required. 

b) Interpretation 
i) To provide interpretation signage for significant and interesting old 

mature trees and plants of conservation importance where 
suitable. 

ii) Labels and interpretation where required for general collection. 
             c)   Conservation of Heritage Collection Gene Pool 

i) Review the present collection strength in terms of conservation and 
botanical values in 2nd year and subsequent years. 

ii) Formulate and implement a conservation strategy such as 
propagation and seed collection of valuable old and rare plants of 
known provenance to maintain the gene pool. 

d)  Turf Management Programme 
i) Remedial action for improving the turf and soil such as hollow 

thinning and top dressing as required. 
ii)  Returfing of bald areas and weeding for areas with high weed 

growth. 



vi) May need to look at possible planting of ground covers and/or 
shrubs on slopes to reduce the danger of grass cutting in such areas. 

v)      Improvement of compacted and bare areas by adding leaf litter 
mulch where suitable.  

e)  Tree Management Programme 
i) Fencing of selected Heritage trees if suitable. 
ii) Regular scheduled tree inspection and maintenance. 
iii) Follow-up treatment for trees that are deteriorating in health. 

f)   Pest, Disease and Fertilising Management 
i) Collect data on pest and disease problems and trial simple control 

measures and documentation of trials.  
ii) To study the need of fertilizers for the different plant taxa and apply 

suitable fertilizer regime.  
g)  Improvement to Frangipani Collection 

i) Identify the collection with assistance from Herbarium and overseas 
experts. 

ii) Report to Plant Records for fabrication of labels. 
iii) Improvement of soil of the plot and start sourcing for more variety to 

enhance this collection to be of horticultural merit. 
h)  Improvement to Moraceae Collection 

i) Identify the collection with assistance from Herbarium and overseas 
experts. 

ii) Report to Plant Records for fabrication of labels. 
iii) Sourcing for more species diversity to enhance this collection to be of 

reasonably good scientific collection. 
 

 Years 4–6: actions proposed [as above] 
a) Inventory, analyzing and de-accession of collection  

i) Revisit and update inventory 
ii) Review of collection. 
iii) Deaccession if necessary. 
iv) Addition of relevant new plant taxa to collection, if required. 

b)   Interpretation 
          i)   Labels and interpretation where required for general collection. 

             c)   Conservation of Heritage Collection Gene Pool 
i)  Review the present collection strength and the collection preservation 

needs for the period. 
d)   Nomination of Heritage trees 

i) To work with Plant Records and Arboriculture to decide the possibility 
of nomination of more Heritage trees.  

e)  Turf Management Programme 
i)   Continue with turf management programme in improving the turf and 

soil such as hollow thinning and top dressing as required. 
ii)   Returfing for areas that poor and balding. 
iii)  Improvement of compacted and bare areas by adding leaf litter mulch   

where suitable. 
f)  Tree Management Programme 

i)  Regular tree inspection and maintenance. 



ii)   Follow up treatment for trees that are deteriorating in health. 
g)   Pest, Disease and Fertilising Programme 

i) Recommend possible non-chemical treatment for controlling pests & 
diseases. 

ii) Propose and apply fertilising programme to meet the needs of the 
collection. 

h)    Expansion of the Frangipani collection  
i) Introduce approximately 10 new varieties of frangipani to the 

collection to enhance display. 
i)    Expansion of the Moraceae collection  

i) Introduce approximately 10 new species of Ficus to the collection to 
enhance collection diversity. 

ii) Thinning of certain trees to ensure possibility of more Ficus species to 
be introduced in deep shaded areas. 

 

 Years 7–10: actions proposed [as above] 
a) Inventory, analyzing and de-accession of collection  

i) Revisit and update inventory. 
ii) Review of collection. 
iii) Deaccession if necessary. 
iv) Addition of relevant new plant taxa to collection, if required. 

b)   Interpretation 
          i)  Labels and interpretations where required for general collection. 

 c)  Conservation of Heritage Collection Gene Pool 
i) Review the present collection strength and the collection preservation 

needs for the period. 
d)  Turf Management Programme 

i)   Continue with turf management programme in improving the turf and 
soil such as hollow thinning and top dressing as required. 

ii) Returfing of areas that are poor and balding. 
iii)  Continue improvement of compacted and bare areas by adding leaf 

litter mulch where suitable.   
e)  Tree Management Programme 

i)  Regular tree inspection and maintenance. 
ii)   Follow up treatment for trees that are deteriorating in health. 

f)   Pest, Disease and Fertilising Programme 
i) Recommend possible non-chemical treatment for controlling pests & 

diseases. 
ii) Propose and apply fertilising programme to meet the needs of the 

collection. 
 



Lawn K [Tanglin Core: between Lawns C, D, E, J & L] 
 
Landscape Content and Heritage Value 
This small Lawn is dominated by the remains of a once longer avenue of Caribbean royal 
palms (Roystonea oleracea), planted in 1950, and the walk-through pergola of Cissus 
sicyoides with its curious hair-like aerial roots that was erected in 2010.  Other plantings 
include various Sterculia spp. (a collection continuing from Lawn D) and, beside the northern 
entrance of the pergola, a huge and old Tiger Orchid (Grammatophyllum speciosum) 
growing on the ground, with interpretation showing its infrequently produced flowers. A 
good specimen of a rain-tree (Samanea saman) is located at the side of the southern 
entrance of the pergola. An avenue of Jelutong trees (Dyera costulata) starting from Lawn L, 
cutting through Lawn K and continuing to Lawn O are growing well. A historical structure 
present in this lawn are the brick steps from Lower Ring Road leading to Plant House that 
were made by prisoners of war (PoWs) during the Japanese occupation of Singapore (1942 – 
1945) and above them is a modern frame , up which is trained Petraeovitex wolfei. The six 
shallow water-lily troughs facing the Plant House were built in the 1930s. By the fork leading 
to Potting Yard at the northern end, is a magnificently tall Koompassia malaccensis which is 
worth nominating for heritage tree status in the future. 
 
Present Condition 
Over the years the avenue of 1950s Caribbean royal palms (Roystonea oleracea) has 
decreased in numbers, due to crown-rot and insect attacks as well as removal during the 
development of the Botany Centre Complex. The southern entrance of the pergola of Cissus 
sicyoides seems to be shaded out by the Samanea saman on its left and the Diospyros 
malabarica on its right.  
 
Constraints 
Spraying with fertiliser twice a week and root trimming once every 2-3 weeks causes the 
pergola to be closed to public access for a day every week. The limited land area of this 
Lawn ensures not many new species can be introduced and planted out. 
 
Strengths 
Majestic avenue of the royal palms (Roystonea oleracea), the Cissus sicyoides pergola and 
the giant tiger orchid (Grammatophyllum speciosum) are highlights of the lawn.  
The historical brick steps are of significant heritage value.  
 
Weaknesses 
The relatively small size of this lawn as compared to the rest is a consequence of the re-
arrangement of paths done a decade or so ago.  
 
Potential for Improvement [to mention collections focus if relevant] 
What is left of the Caribbean royal palm avenue could be interpreted, drawing attention to 
the use of this genus in other gardens. The Samanea saman and Diospyros malabarica are 
both very good specimens but should be considered to be transplanted elsewhere to ensure  
more access to sunlight for the pergola of Cissus sicyoides in order for more vigorous and 
better growth. Look into alternative fertilising other than spraying to minimise 
inconvenience to visitors due to temporary closure weekly of the pergola. Work with 



Operations branch to restore and maintain the historical brick steps to minimise 
deterioration over time.  
 
10-year plan [to be drafted by Lawn manager for feedback by senior SBG management] 

 Years 1–3: actions proposed [to include de-accessioning, acquisitions, 
interpretation] 
a) Inventory check, analyzing and de-accession of collection where necessary  

i) Update inventory. 
ii) Analyse collection over time. 
iii) Deaccession if necessary. 
iv) Addition of relevant new plant taxa to collection, if required. 

b) Interpretation 
i) To provide interpretation signages for significant and interesting old 

mature trees and plants of conservation importance where suitable. 
ii) Labels and interpretation where required for interesting collection. 

             c)   Conservation of Heritage Collection Gene Pool 
i) Review the present collection strength in terms of conservation and 

botanical values in 2nd year and subsequent years. 
ii) Formulate and implement a conservation strategy such as propagation 

and seed collection of valuable old and rare plants of known 
provenance to maintain the gene pool. 

d)   Nomination of Heritage trees 
i) To work with Plant Records and Arboriculture to decide the possibility 

of nomination of more Heritage trees.  
e)  Turf Management Programme 

i) Remedial action for improving the turf and soil such as fertilising and 
top dressing as required. 

ii)  Returfing of areas that are poor and balding.  
iii)  May need to look at possible planting of ground covers and/or shrubs 

on slopes to reduce the danger of grass cutting in such areas. 
iv)   Improvement of compacted and bare areas by adding leaf litter mulch 

where suitable.   
f)  Tree Management Programme 

i) Regular scheduled tree inspection and maintenance. 
ii) Follow-up treatment for trees that are deteriorating in health. 

g)   Pest, Disease and Fertilising Management 
i) Collect data on pest and disease problems and trial simple control 

measures and documentation of trials.  
ii) Propose and apply fertilising programme to meet the needs of the 

collection. 
h)  Improvement to Sterculia Collection 

i) Identify the collection with assistance from Herbarium. 
ii) Report to Plant Records for fabrication of labels. 

iii) Review the feasibility of introducing more taxa diversity to enhance 
this collection. 

 
 
 



 Years 4–6: actions proposed [as above]
a) Inventory, analyzing and de-accession of collection

i) Revisit and update inventory
ii) Review of collection.
iii) Deaccession if necessary.
iv) Addition of relevant new plant taxa to collection, if required.

b) Interpretation
i) Labels and interpretation where required for general collection.

c) Conservation of Heritage Collection Gene Pool
i)  Review the present collection strength and the collection preservation

needs for the period.
d) Turf Management Programme

i) Continue with turf management programme in improving the turf and
soil such as hollow thinning and top dressing as required.

ii) Returfing of areas that are poor and balding.
iii) Improvement of compacted and bare areas by adding leaf litter mulch

where suitable.
e) Tree Management Programme

i) Regular tree inspection and maintenance.
ii) Follow up treatment for trees that are deteriorating in health.

f) Pest, Disease and Fertilising Programme
i) Recommend possible non-chemical treatment for controlling pests &

diseases.
ii) Propose and apply fertilising programme to meet the needs of the

collection.
g) Expansion of the Sterculia collection

i) Introduce approximately 5-10 new species of Sterculia to the
collection to enhance display to be of good scientific collection.

 Years 7–10: actions proposed [as above]
a) Inventory, analyzing and de-accession of collection

i) Revisit and update inventory.
ii) Review of collection.
iii) Deaccession if necessary.
iv) Addition of relevant new plant taxa to collection, if required.

b) Interpretation
i) Labels and interpretations where required for general collection.

c) Conservation of Heritage Collection Gene Pool
i) Review the present collection strength and the collection preservation

needs for the period.
d) Nomination of Heritage trees

i) To work with Plant Records and Arboriculture to decide the possibility
of nomination of more Heritage trees.

e) Turf Management Programme
i) Continue with turf management programme in improving the turf and

soil such as hollow thinning and top dressing as required.
ii) Returfing of areas that are poor and balding.



iii) Improvement of compacted and bare areas by adding leaf litter mulch
where suitable.

f) Tree Management Programme
i) Regular tree inspection and maintenance.
ii) Follow up treatment for trees that are deteriorating in health.

g) Pest, Disease and Fertilising Programme
i) Recommend possible non-chemical treatment for controlling pests &

diseases.
ii) Propose and apply fertilising programme to meet the needs of the

collection.



Lawn L [Tanglin Core: between the Plant House, Lawns C & K and Cluny Road] 
 
Landscape Content and Heritage Value 
This small lawn is a dense botanical planting screening off this part of the Gardens from 
Cluny Road.  At its northern end is the Plant House (built in 1882–85), at its southern, the 
Office Gate, once the first public access point to SBG (prior to 1864) and replaced nowadays 
with the principal opening an electric gate giving access to service vehicles. There are no 
heritage plantings to consider, save for some huge old Syzygium grande (Sea Apple) close to 
the periphery of the fence. An avenue of Jelutong trees (Dyera costulata) starting from Lawn 
L, cutting through Lawn K and continuing to Lawn O.  
 
 
Present Condition 
Deaccession and removal of undesirable collection has been carried out in May 2013 
following an extensive lawn survey. Clearing of self-sown, weedy plants in portions of 
neglected areas of the lawn have allowed new tropical timber saplings to be planted in the 
cleared areas and inventory has been duly updated. There is an avenue of regional timber 
trees, Tectonia grandis (Teak), Dyera costulata (Jelutong) parallel to the footpath. A small 
plot of Amorphophallus spp. collection is located below the teak trees (Tectonia grandis) 
which lack diversity and interpretation. 
 
Constraints 
Need to maintain screening of Cluny Road. 
 
Strengths 
None of note. 
 
Weaknesses 
Noise pollution generated by nearby Cluny Road. Poor diversity of the Amorphophallus 
collection. The site has very limited species variety and does not meet its intention to 
showcase this interesting aroid genus plus the lack of interpretation adds to the neglected 
state of this small collection area. Review of present collection strength has not been carried 
out for the last decade. The fencing around the periphery of this lawn and its hedging needs 
to be looked into.  
 
Potential for Improvement [to mention collections focus if relevant] 
Expand and increase of tropical timber collection in the area. Expand and increase the 
species numbers of the Amorphophallus to enable better interpretation of the collection. 
Replacing of rusty fence along Lawn L and replacement planting of Baphia nitida hedging are 
in place and expected to be completed by end of 2013. 
 
10-year plan [to be drafted by Lawn manager for feedback by senior SBG management] 

 Years 1–3: actions proposed [to include de-accessioning, acquisitions, 
interpretation] 
a) Inventory check, analyzing and de-accession of collection where necessary  

i) Update inventory. 
ii) Analyse collection over time. 
iii) Deaccession if necessary. 



iv) Addition of relevant new plant taxa to collection, if required. 
b) Interpretation 

i) To provide interpretation signages for significant and interesting old 
mature trees and plants of conservation importance where suitable. 

ii) Labels and interpretation where required for interesting collection. 
             c)   Conservation of Heritage Collection Gene Pool 

i) Review the present collection strength in terms of conservation and 
botanical values in 2nd year and subsequent years. 

ii) Formulate and implement a conservation strategy such as propagation 
and seed collection of valuable old and rare plants of known 
provenance to maintain the gene pool. 

d)  Turf Management Programme 
i) Remedial action for improving the turf and soil such as fertilising and 

top dressing as required. 
ii)  Returfing of areas that are poor and balding.  
iii) May need to look at possible planting of ground covers or ferns in areas 

which are not suitable for turf. 
iv) Improvement of compacted and bare areas by adding leaf litter mulch 

where suitable.  
e)  Tree Management Programme 

i) Regular scheduled tree inspection and maintenance. 
ii) Follow-up treatment for trees that are deteriorating in health. 

f)   Pest, Disease and Fertilising Management 
i) Collect data on pest and disease problems and trial simple control 

measures and documentation of trials.  
ii) To study the need of fertilizers for the different plant taxa and apply 

suitable fertilizer regime.  
g)  Improvement to Amorphophallus Collection 

i) Identify current collection with assistance from Herbarium and 
overseas experts. 

ii) Report to Plant Records for fabrication of labels. 
iii) Sourcing for more taxa diversity to enhance this collection to be of 

good botanical merit. 
h)  Improvement to Timber Collection 

i) Identify the collection with assistance from Herbarium. 
ii) Report to Plant Records for fabrication of labels. 

iii) Sourcing for more taxa diversity to enhance this collection. 
 
 

 Years 4–6: actions proposed [as above] 
a) Inventory, analyzing and de-accession of collection  

i) Revisit and update inventory 
ii) Review of collection. 
iii) Deaccession if necessary. 
iv) Addition of relevant new plant taxa to collection, if required. 

b)   Interpretation 
 i)   Labels and interpretation where required for general collection. 

             c)   Conservation of Heritage Collection Gene Pool 



i) Review the present collection strength and the collection preservation 
needs for the period. 

d)   Nomination of Heritage trees 
i) To work with Plant Records and Arboriculture to decide the possibility 

of nomination of Heritage trees.  
e)  Turf Management Programme 

i)   Continue with turf management programme in improving the turf and 
soil such as hollow thinning and top dressing as required. 

ii)  Returfing of areas that are poor and balding.  
iii) Improvement of compacted and bare areas by adding leaf litter mulch 

where suitable.  
f)  Tree Management Programme 

i)  Regular tree inspection and maintenance. 
ii)  Follow up treatment for trees that are deteriorating in health. 

g)   Pest, Disease and Fertilising Programme 
i) Recommend possible non-chemical treatment for controlling pests & 

diseases. 
ii) Propose and apply fertilising programme to meet the needs of the 

collection. 
h)    Expansion of the Amorphophallus collection  

i) Introduce approximately 5 or more new species of Amorphophallus  to 
the collection to enhance its botanical merit. To work with Research 
and Conservation of possibility of collection of these species in their 
overseas field trips. 

ii) Expansion of the plot under the established trees as these species can 
take shade.  

 i)    Expansion of the Timber collection  
i) Introduce approximately 5-10 new species of timber trees to the 

collection to enhance display. 
 

 

 Years 7–10: actions proposed [as above] 
a) Inventory, analyzing and de-accession of collection  

i) Revisit and update inventory. 
ii) Review of collection. 
iii) Deaccession if necessary. 
iv) Addition of relevant new plant taxa to collection, if required. 

b)   Interpretation 
 i)  Labels and interpretations where required for general collection. 

 c)  Conservation of Heritage Collection Gene Pool 
i) Review the present collection strength and the collection preservation 

needs for the period. 
d)  Turf Management Programme 

i)  Continue with turf management programme in improving the turf and 
soil such as hollow thinning and top dressing as required. 

ii) Returfing of areas that are poor and balding.  
iii) Improvement of compacted and bare areas by adding leaf litter mulch 

where suitable.  



e)  Tree Management Programme 
i)  Regular tree inspection and maintenance. 
ii)  Follow up treatment for trees that are deteriorating in health. 

f)   Pest, Disease and Fertilising Programme 
i) Recommend possible non-chemical treatment for controlling pests & 

diseases. 
ii) Propose and apply fertilising programme to meet the needs of the 

collection. 
h)  Amorphophallus collection  

i) Review collection and increase diversity if needed. 
i)  Timber collection  

 i) Review collection and monitor diversity of collection overtime. 
 
  
 
 
 
The Plant House & Fernery in  Lawn L [Tanglin Core: between Lawns C, M & O and Cluny 
Road] 
 
Landscape Content and Heritage Value 
The 1882 Plant House, with its exotic tropical climbers’ collection and central and marginal 
water tank features, is the oldest structure built for plants in SBG, though its claim to 
authenticity may be restricted to the original footprint it occupies, since most if not all of 
the building has been replaced over time. The contiguous lawn to the north is small, being 
the modern Fernery at SBG, in part occupying a former extension of the Plant House made 
in 1889, originally for orchids and ferns.  Beyond this partly preserved, historic extension is a 
modern, slightly raised galvanised steel walkway built in 2011, keeping the visitor’s feet 
clear of the very damp ground in which the ferns, fern allies and rock work are arranged. 
This is a secluded area in some ways comparable with The Dell (Lawn G), but less visited, 
perhaps because most visitors do not know it is there or bypass it for more obvious 
attractions.  The Plant House’s external water features have water lilies, while internally are 
large specimens of Typhonodorum lindleyanum. This lawn is the known habitat of the 
endangered native tree snails (Amphidromus inversus) which is also found in the adjacent 
rainforest and also recently at the Dell and Ginger Garden areas. 
 
Fernery 
Discussion on extension of fernery started mid-2011, a decision is taken to construct a 
raised walkway as the existing ground can be quite wet during rainy seasons. Apart from this 
hardscape, installation of irrigation system was done mid-2012 as ferns generally needed a 
cool and moist environment to thrive. Consultations with some fern experts were done in 
early 2013 to further strengthen the ‘Fernery’ identity. After discussions and on site 
observations, it was decided that the extension be broadly divided into 4 major groups of 
pteridophytes (namely Lycophytes & Fern allies, Eusporangiate ferns or Ancient ferns, 
Primitive Leptosporangiate ferns and Advanced Leptosporangiate ferns) with the 1st major 
group (lycophytes & fern allies) being nearest to Plant House as most require more sunlight 
and the 4th major group (advanced leptosporangiate ferns) nearer to Potting Yard. One key 
for this fernery collection is to focus on native and regional ferns as an inventory check 



shows SBG lacking it this area. A fern-list was decided after consulting the experts with the 
aim of increasing our fern taxa. Soil was an issue on site as it was mostly clayey; media more 
suited (light with good drainage) for ferns were incorporated on site and planting beds were 
slightly raised to allow ferns to be nearer to visitors. Apart from procuring ferns from 
traditional nurseries, there are plans to go for collection trips or approach private collectors 
and botanical institutions to start exchanges in the future. 
 
Aroid collection 
Under the canopy of shade provided by the climbers in Plant House are a collection of aroids 
in the elevated planting beds. Talks on improvement of aroid collection in Plant House 
(Lawn L) together with the aroid collection found at Lawn M are beginning and would be 
implemented early 2014. Plan includes improvement on landscape, increase of taxa 
diversity and better interpretation. Note that work should be done carefully due to the 
presence of the endangered native tree snails (Amphidromus inversus) so not to disturb 
their habitat there. 
 
 
Present Condition 
The intertwined climbers are dense and hard to separate and identify as they were grown 
closely together and flower infrequently.  The internal aquatic plantings in the water tanks 
are flourishing well. The Plant House also houses some aroids but of poor botanical merit 
and may need to be reviewed and replaced in the future. Endangered native tree snails 
(Amphidromus inversus) can be found in the Fernery and Plant House area. Review of 
present collection strength has not been carried out for the last decade or two. 
 
Constraints 
As the modern Fernery is off the normal route, visitors often miss out these parts of the 
Gardens. 
 
Strengths 
Suitable environment for a good fern collection  which are moist- and shade-loving plants.  
Secluded location affected by noise pollution from Cluny Road. Good old exotic climber 
collection, eg. Mucuna bennettii (dated 1939), Camoensia splendens, Beaumontia 
jerdoniana, Perona volubilis, Diploclisia kunstleri, etc. still grace the Plant House. 
Endangered native tree snails (Amphidromus inversus) found in this area. 
 
Weaknesses 
Ferns etc are rather prone to attack by invasive molluscs, which abound. Collection of aroids 
lacks diversity and of poor botanical merit. The wooden rafters of the Plant House get worn 
down after 5-10 years and are currently in poor condition and may pose safety issue 
overtime if not replaced in time. 
 
Potential for Improvement [to mention collections focus if relevant] 
Interpretation of the Plant House and its history, its extension etc., ferns and their life cycle 
is desirable.  Specific control of non-native molluscs is needed. Targeted systematic pruning 
and thinning to sort  the climber collection is required. Increase of aroid collection in the 
planters.  
 



10-year plan [to be drafted by Lawn manager for feedback by senior SBG management] 

 Years 1–3: actions proposed [to include de-accessioning, acquisitions, 
interpretation] 
a) Inventory check, analyzing and de-accession of collection where necessary  

i) Update inventory. 
ii) Analyse collection over time. 
iii) Deaccession if necessary. 
iv) Addition of relevant new plant taxa to collection, if required. 

b) Interpretation 
i) To provide interpretation signage for significant and interesting old 

mature trees and plants of conservation importance where suitable. 
ii) Labels and interpretation where required for interesting collection. 

             c)   Conservation of Heritage Collection Gene Pool 
i) Review the present collection strength in terms of conservation and 

botanical values in 2nd year and subsequent years. 
ii) Formulate and implement a conservation strategy such as propagation 

and seed collection of valuable old and rare plants of known 
provenance to maintain the gene pool. 

d)  Turf Management Programme 
i) Remedial action for improving the turf and soil such as fertilising and 

top dressing as required. 
ii)  Returfing of areas that are poor and balding.  
iii) May need to look at possible planting of ground cover or ferns in areas 

which are not suitable for turf. 
iv) Improvement of compacted and bare areas by adding leaf litter mulch 

where suitable.  
e)  Tree Management Programme 

i) Regular scheduled tree inspection and maintenance. 
ii) Follow-up treatment for trees that are deteriorating in health. 

f)   Pest, Disease and Fertilising Management 
i) Collect data on pest and disease problems and trial simple control 

measures and documentation of trials.  
ii) To study the need of fertilizers for the different plant taxa and apply 

suitable fertilizer regime.  
g)  Improvement to Fernery Collection 

i) Identify the collection with assistance from Herbarium and fern experts. 
ii) Report to Plant Records for fabrication of labels. 
iii) Consult  ferns experts on drawing up a list of native and regional ferns 

to collect and source. 
iv) Sourcing for more diversity to enhance this collection. 

h)  Improvement to Climber Collection 
i) Identify the collection once flowering with assistance from Herbarium. 
ii) Report to Plant Records for fabrication of labels. 
iii) Sourcing for a few more species to enhance this collection further. 

i)  Improvement to Aroid Collection 
i) Identify the collection with assistance from Herbarium and aroid 

experts. 
ii) Report to Plant Records for fabrication of labels. 



iii) Sourcing for more diversity to enhance this collection simultaneously 
with aroid collection in Lawn M. 

j) Facility Improvement 
i) To work with Operations branch to improve and replace existing old 

wooden rafters of the Plant House to ensure safety to visitors.  
 

 Years 4–6: actions proposed [as above] 
a) Inventory, analyzing and de-accession of collection  

i) Revisit and update inventory 
ii) Review of collection. 
iii) Deaccession if necessary. 
iv) Addition of relevant new plant taxa to collection, if required. 

b)   Interpretation 
          i) Labels and interpretation where required for general collection. 

             c)   Conservation of Heritage Collection Gene Pool 
  i) Review the present collection strength and the collection preservation 

needs for the period. 
d)   Nomination of Heritage trees 

i) To work with Plant Records and Arboriculture to decide the possibility 
of nomination of more Heritage trees.  

e)  Turf Management Programme 
i)   Continue with turf management programme in improving the turf and 

soil such as hollow thinning and top dressing as required. 
ii)  Returfing of areas that are poor and balding.  
iii) Improvement of compacted and bare areas by adding leaf litter mulch 

where suitable.  
f)  Tree Management Programme 

i)  Regular tree inspection and maintenance. 
ii)  Follow up treatment for trees that are deteriorating in health. 

g)   Pest, Disease and Fertilising Programme 
i) Recommend possible non-chemical treatment for controlling pests & 

diseases. 
ii) Propose and apply fertilising programme to meet the needs of the 

collection. 
h)    Improvement of the Fernery collection  

i) Introduce approximately 40 new species of ferns to the collection to 
enhance display. 

ii) Consult fern experts on areas for collection of native and regional ferns.  
i)    Improvement of the Climber collection  

i) Explore possibility of increasing and introducing new species of climber 
to the collection overtime 

j)    Improvement of the Aroid collection  
i) Introduce approximately 10-20 new species of aroid to the collection at 

this lawn and in Lawn M. 
 

 Years 7–10: actions proposed [as above] 
b) Inventory, analyzing and de-accession of collection  

i) Revisit and update inventory. 



ii) Review of collection. 
iii) Deaccession if necessary. 
iv) Addition of relevant new plant taxa to collection, if required. 

b)   Interpretation 
 i)  Labels and interpretations where required for general collection. 

 c)  Conservation of Heritage Collection Gene Pool 
i) Review the present collection strength and the collection preservation 

needs for the period. 
d)  Turf Management Programme 

i)   Continue with turf management programme in improving the turf and 
soil such as hollow thinning and top dressing as required. 

ii) Returfing of areas that are poor and balding.  
iii) Improvement of compacted and bare areas by adding leaf litter mulch 

where suitable.  
e)  Tree Management Programme 

i)  Regular tree inspection and maintenance. 
ii)   Follow up treatment for trees that are deteriorating in health. 

f)   Pest, Disease and Fertilising Programme 
i) Recommend possible non-chemical treatment for controlling pests & 

diseases. 
ii) Propose and apply fertilising programme to meet the needs of the 

collection. 
 
 
 
 
 
 

Lawn M in part – Potting Yard and Aroid Garden [Tanglin Core: Potting Yard, between Lawns 
L & M (Rainforest) and Cluny Road] 
 
Landscape Content and Heritage Value 
The Potting Yard is a behind-the-scenes operational area, part of which dates from 
Nathaniel Cantley’s time (1880s), when SBG had a nursery producing planting stock for 
Singapore’s parks and forests.  It was later used as the Botanic Gardens main nursery and 
store prior to the development of the Plant Resource Centre at Bukit Timah Core which 
opened in 1996. Today it is used as a training area by CUGE etc. and has 2 glasshouses 
accommodating living research collections and orchids under study by Herbarium staff. The 
area also houses the offices of the landscape technicians of the Horticulture, Events and 
Exhibitions (HEE). There are some old rainforest specimen trees in the Potting Yard area.  
The critically endangered Memecylon cantleyi located next to the Potting Yard gate needs to 
be conserved as it is the one of the very few living specimens left in Singapore. 
 
 Aroid Garden  
Sitting at the edge of Lawn M along Lower Ring Road is a small plot of aroid collection with a 
white concrete wall about 1.5m tall backdrop. Previously this site used to be a Japanese 
garden. Talks on improvement of the aroid garden together with its collection also found at 
the Plant House (Lawn L) are beginning and would be implemented early 2014. Plan includes 



improvement on landscape, increase of taxa diversity and better interpretation. Note that 
work should be done carefully due to the presence of  the endangered native tree snails 
(Amphidromus inversus) at this locale. 
 
Present Condition 
Mixed.   
 
Constraints 
Potting Yard area not accessible to the public. 
 
Strengths 
Historic area. Area where the last stand of Memecylon cantleyi is located in SBG property. A 
decent aroid collection of botanical interest. Endangered native tree snail found at aroid 
garden. 
 
Weaknesses 
Not accessible to the public especially Potting Yard. 
 
Potential for Improvement [to mention collections focus if relevant] 
Interpretation at gate area to explain historic significance, but may not be read by many 
visitors as the site is off the normal circulation routes. Increase the aroid collection diversity 
in the Plant House and Aroid garden.  
  
10-year plan [to be drafted by Lawn manager for feedback by senior SBG management] 

 Years 1–3: actions proposed [to include de-accessioning, acquisitions, 
interpretation] 
a) Inventory check, analyzing and de-accession of collection where necessary  

i) Update inventory. 
ii) Analyse collection over time. 
iii) Deaccession if necessary. 

b) Interpretation 
i) To provide interpretation signage for significant and interesting old 

mature trees and plants of conservation importance where suitable. 
ii) Labels and interpretation where required for general collection. 

             c)   Conservation of Heritage Collection Gene Pool 
i) Review the present collection strength in terms of conservation and 

botanical values in 2nd year and subsequent years. 
ii) Formulate and implement a conservation strategy such as propagation 

and seed collection of valuable old and rare plants of known 
provenance to maintain the gene pool. 

e)  Tree Management Programme 
i) Regular scheduled tree inspection and maintenance. 
ii) Follow-up treatment for trees that are deteriorating in health. 

f)   Pest, Disease and Fertilising Management 
i) Collect data on pest and disease problems and trial simple control 

measures and documentation of trials.  
ii) To study the need of fertilizers for the different plant taxa and apply 

suitable fertilizer regime.  



g)  Improvement to Aroid Collection 
i) Identify the collection with assistance from Herbarium and aroid 

experts. 
ii) Report to Plant Records for fabrication of labels. 
iii) Sourcing for more diversity to enhance this collection simultaneously 

with aroid collection in Plant House (Lawn L) 
 

 Years 4–6: actions proposed [as above] 
a) Inventory, analyzing and de-accession of collection  

i) Revisit and update inventory 
ii) Review of collection. 
iii) Deaccession if necessary. 
iv) Addition of relevant new plant taxa to collection, if required. 

b)   Interpretation 
i)   Labels and interpretation where required for general collection. 

             c)   Conservation of Heritage Collection Gene Pool 
i) Review the present collection strength and the collection preservation 

needs for the period. 
d)  Tree Management Programme 

i)  Regular tree inspection and maintenance. 
ii)   Follow up treatment for trees that are deteriorating in health. 

e)   Pest, Disease and Fertilising Programme 
i) Recommend possible non-chemical treatment for controlling pests & 

diseases. 
ii) Propose and apply fertilising programme to meet the needs of the 

collection. 
f)    Improvement of the Aroid collection  

i) Introduce approximately 10-20 new species of aroid to the collection 
and also the aroid collection in Plant House (Lawn L) 

 

 Years 7–10: actions proposed [as above] 
a) Inventory, analyzing and de-accession of collection  

i) Revisit and update inventory. 
ii) Review of collection. 
iii) Deaccession if necessary. 
iv) Addition of relevant new plant taxa to collection, if required. 

b)   Interpretation 
          i)  Labels and interpretations where required for general collection. 

 c)  Conservation of Heritage Collection Gene Pool 
i) Review the present collection strength and the collection preservation 

needs for the period. 
e)  Tree Management Programme 

i)  Regular tree inspection and maintenance. 
ii)  Follow up treatment for trees that are deteriorating in health. 

f)   Pest, Disease and Fertilising Programme 
i) Recommend possible non-chemical treatment for controlling pests & 

diseases. 



ii) Propose and apply fertilising programme to meet the needs of the 
collection. 

 
 
 
 
 
Lawn O [Tanglin Core: Bandstand area] 
 
Landscape Content and Heritage Value 
The Bandstand area is the oldest designed feature in SBG’s landscape, dating from 1860/61, 
the building itself from 1930 (restored 1994).  The hilltop was first levelled by Lawrence 
Niven as a band parade ground, which a photograph taken in 1877 clearly shows.  In the 
1990s, the previous plantings adjacent to the Upper Ring Road were replaced with golden 
rain trees (Samanae saman) and the building surrounded by beds of shrubs, these 
contrasting with its appearance in an earlier photograph taken in April 1956, which shows a 
band playing to an audience seated on the surrounding turf.  The slope below the encircling 
Upper Ring Road includes two Heritage Trees – a second giant kapok (planted 1933, cf. Lawn 
D), with huge buttresses, and the recently nominated Mengkulang (Heritiera elata), with its 
curiously folded/winged trunk.  Adjacent to these are large Elephant ferns (Angiopteris) and, 
further east, two sculptures by British artist Sydney Harpley, gifted 1984–87 by the first 
Chief Minister, Mr. David Marshall (1908–1995), named ‘Girl on a Swing’ and ‘Girl on a 
Bicycle’. In between and outside the Lower Ring Road is the Aroid garden. On the west side 
of the Upper Ring Road is the planting of c. 20,000 stems of Singapore’s National Flower, 
Vanda ‘Miss Joaquim’, adjacent to which is a Jacaranda that is most attractive when 
flowering.  To the south of the Upper Ring Road is a brick-walled terrace (1937) and a 
covered walkway (pergola, 1935) that passes the desert plants of the Sun Garden on its 
north side.  At its southernmost limit the Lawn includes the Bonsai collection enclosure 
which replaced the formal floral beds and a sheltered rose garden, while to the SE there are 
Ficus with hair-like aerial roots and a fine specimen of Saraca thaipingensis. 
 
Other Significant Structures: 
The sculpture cum water feature in Sun Rockery ‘Passing of Knowledge’ by Victor Tan Wee 
Tar, donated by The Rotary Club of Singapore.  
 
Present Condition 
Most of the collections are in reasonable condition and adequately labelled, except for the 
Bonsai collection due to the lack of specialised care and the Sun Garden due to unsuitable 
climate, media and plant type. The Heritage Trees (Ceiba pendantra & Heritiera elata) suffer 
from soil compaction, lack of organic forest ground layer. The turf is in a fairly poor 
condition due to the heavy visitor traffic especially near the edges of the Upper and Lower 
Ring Roads. Shrubs surrounding the iconic Bandstand are getting straggly and damaged  by 
over-enthusiastic photographers and bridal couples. The Vanda ‘Miss Joaqium’ plot are in a 
fairly poor condition as the wooden support are getting worn-out and need to be replaced. 
The Vandas’ are also unhealthy as they are infected with virus.  
 
 
 



Constraints 
The large co-dominant branch on the kapok is reason to fence off the slope beneath in the 
interests of public safety. 
 
Strengths 
The rich heritage history of the landscape and the two Heritage Trees give this lawn its 
unique character. The botanical collection of succulents and cacti are interesting display 
areas worth further developing by means of interpretations. The aesthetic plots throughout 
Lawn O, example ‘Girl on Swing’, ‘Girl on Bicycle’, Vanda Plot and Bonsai Garden are popular 
with visitors for photography. 
  
Weaknesses 
At 33 metres a.s.l. there are city buildings visible from certain points on Lawn O, but these 
are not too intrusive.  Bonsai collection needs to be reviewed and probably staff needs to be 
trained in the art of bonsai to keep the collection. Currently this area does not really draw 
the visitors due to the lack of interesting bonsai collection on display.  The Sun Garden 
planting needs to be improved and interpreted. Hardier species that can withstand the 
climate and tropical environment should be grown instead of C4 plant species to fill the area 
that are bare due to death of plants.  
 
Potential for Improvement [to mention collections focus if relevant] 
In the interests of promoting heritage, consideration should be given to returning the area 
immediately surrounding the Bandstand building to the simple manicured lawn that existed 
until post 1950s.  Better interpretation covering the Lawn’s history has been developed and 
installed in June 2013.  The Bonsai collection needs expert care if it is not already beyond 
rescue.  The Sun Garden needs interpretation including details of the horticultural 
challenges presented by Singapore’s climate. Shrubs in Bandstand are looking slightly 
unkempt, and may need to be replanted after every 3-4 years. Vanda Plot are looking 
straggly, and may need to be replanted every 4-6 years to ensure vigorous growth and 
flowering.  
  
10-year plan [to be drafted by Lawn manager for feedback by senior SBG management] 

 Years 1–3: actions proposed [to include de-accessioning, acquisitions, 
interpretation] 
a) Inventory check, analyzing and de-accession of collection where necessary  

i) Update inventory. 
ii) Analyse collection over time. 
iii) Deaccession if necessary. 
iv) Addition of relevant new plant taxa to collection, if required. 

b) Interpretation 
i) To provide interpretation signages for significant and interesting old 

mature trees and plants of conservation importance where suitable. 
ii) Labels and interpretation where required for interesting collection. 

             c)   Conservation of Heritage Collection Gene Pool 
i) Review the present collection strength in terms of conservation and 

botanical values in 2nd year and subsequent years. 



ii) Formulate and implement a conservation strategy such as propagation 
and seed collection of valuable old and rare plants of known 
provenance to maintain the gene pool. 

d)  Turf Management Programme 
i) Remedial action for improving the turf and soil such as fertilising and 

top dressing as required. 
ii)  Returfing of areas that are poor and balding.  
iii) May need to look at possible planting of ground cover in areas which 

are not suitable for turf. 
iv) Improvement of compacted and bare areas by adding leaf litter mulch 

where suitable.  
e)  Tree Management Programme 

i) Regular scheduled tree inspection and maintenance. 
ii) Follow-up treatment for trees that are deteriorating in health. 

f)   Pest, Disease and Fertilising Management 
i) Collect data on pest and disease problems and trial simple control 

measures and documentation of trials.  
ii) To study the need of fertilizers for the different plant taxa and apply 

suitable fertilizer regime.  
g)  Improvement to Succulent/Cacti Collection 

i) Identify the collection with assistance from Herbarium and 
cacti/succulent experts  

ii) Report to Plant Records for fabrication of labels. 
iii) Consult from Cacti experts on list of native and regional succulent/cacti 

to collect and/or procure. 
iv) Sourcing for more taxa diversity to enhance this collection. 

h)  Improvement to Bonsai Collection 
i) Consult and obtain assistance from local bonsai society expert to train 

and improve collection 
ii) Sourcing for more interesting specimens to enhance this collection and 

this may require procuring from nurseries. 
 

 Years 4–6: actions proposed [as above] 
a) Inventory, analyzing and de-accession of collection  

i) Revisit and update inventory 
ii) Review of collection. 
iii) Deaccession if necessary. 
iv) Addition of relevant new plant taxa to collection, if required. 

b)   Interpretation 
 i)  Labels and interpretation where required for general collection. 

             c)   Conservation of Heritage Collection Gene Pool 
i) Review the present collection strength and the collection preservation 

needs for the period. 
d)   Nomination of Heritage trees 

i) To work with Plant Records and Arboriculture to decide the possibility 
of nomination of more Heritage trees.  

e)  Turf Management Programme 



i)   Continue with turf management programme in improving the turf and 
soil such as hollow thinning and top dressing as required. 

ii)  Returfing of areas that are poor and balding. 
iii)   

f)  Tree Management Programme 
i)  Regular tree inspection and maintenance. 
ii)  Follow up treatment for trees that are deteriorating in health. 

g)   Pest, Disease and Fertilising Programme 
i) Recommend possible non-chemical treatment for controlling pests & 

diseases. 
ii) Propose and apply fertilising programme to meet the needs of the 

collection. 
 

 Years 7–10: actions proposed [as above] 
a) Inventory, analyzing and de-accession of collection  

i) Revisit and update inventory. 
ii) Review of collection. 
iii) Deaccession if necessary. 
iv) Addition of relevant new plant taxa to collection, if required. 

b)   Interpretation 
 i)  Labels and interpretations where required for general collection. 

 c)  Conservation of Heritage Collection Gene Pool 
i) Review the present collection strength and the collection preservation 

needs for the period. 
d)  Turf Management Programme 

i)   Continue with turf management programme in improving the turf and 
soil such as hollow thinning and top dressing as required. 

ii) Returfing of areas that are poor and balding.  
iii) Improvement of compacted and bare areas by adding leaf litter mulch 

where suitable. 
e)  Tree Management Programme 

i)  Regular tree inspection and maintenance. 
ii)  Follow up treatment for trees that are deteriorating in health. 

f)   Pest, Disease and Fertilising Programme 
i) Recommend possible non-chemical treatment for controlling pests & 

diseases. 
ii) Propose and apply fertilising programme to meet the needs of the 

collection. 
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LAWN P, R (GINGER GARDEN) and S [Tanglin & Central Cores] 
 

Landscape Content and Heritage Value 
The Ginger Garden, which comprises of Lawn P and R was launched on 18 October 2003, 
showcasing more than 500 species, varieties and cultivars of the Ginger order 
(Zingiberales). The design and planting details of the Ginger Garden was much contributed 
by Mr Alan Carle, a field botanist and plant collector based in Queensland. He is a 
published author, and an expert on the growth of gingers and tropical fruits.  
 
The main Ginger collection is located at Lawn P and R and these were formerly part of the 
1955 Orchid Enclosure that was closed down around 1995 after the National Orchid 
Garden opened in October 1995. Lawn S is an eastern extension of the Ginger Garden into 
the southernmost part of the SBG Rainforest (formerly known as the Gardens Jungle) that 
buffers the Ginger Garden from the main Rainforest and Maranta Avenue.  The main 
entrances to the Ginger Garden include entering via Orchid Plaza, the Tyersall Avenue 
Coach drop off point or via the lawn to the north of Swan Lake or from the Bandstand hill. 
The current layout of the Ginger Garden is indicated in Fig. 1.  
 
Lawn P 
The collections are mostly Zingiberales, plus an assortment of trees such as the Pride of 
Burma (Amherstia nobilis) greeting the visitors entering the Ginger Garden via the Coach 
drop off point and the Sandbox trees (Hura crepitans), in an avenue leading to the third 
upcoming entrance to Ginger Garden from Bandstand hill. The main ginger collection in 
Lawn R has subsumed plot 19 (Fig. 1) to include the Lowiaceae (Orchidantha family) in 
2012, which is under represented in the Gingers collection. 
 
The Orchidantha family has only one genus with only 20 species. The herbaceous shrubs 
are usually small in size with heights ranging below 1m. It has short lasting flowers that 
emit an unpleasant smell. The flowers are unique in its shape and colour and resemble an 
orchid flower. It has potentials as an ornamental herbaceous plant.  
 
Lawn R 
The front thoroughfare of Ginger Garden walk via Orchid Plaza is well shaded by the native 
Saraca trees which produce bunches of bright orange flowers (usually in February and July). 
Also dotting the landscape are some interesting rare palms that date back to the late 
1980s/early 1990s. The most striking landscape intervention here is the Waterfall Hill with 
its walk-behind cascade and associated plantings, including Nepenthes etc.  This waterfall 
with a walk-through cave made of artificial rocks is one of the many popular photo spots of 
SBG. There is a shelter opposite this waterfall with interpretation for the Ginger Garden 
and there are also murals on the walls of adjacent buildings featuring aspects of 
Zingiberales.   
Another prominent water feature of this lawn is the Water Lily pond with Victoria and the 
giant aroid Typhonodorum lindleyanum. The edge of this lawn runs along Tyersall Avenue 
and formerly included Tyersall Gate, an entrance less grand than the Tanglin/Main Gate, 
but nevertheless provided with a pair of stone gate pillars and an avenue of the Sugar 
Palms as seen in the 1950 aerial photograph of the Gardens. The stone gate pillars still 
stands. 



Amongst the ginger landscape are mature rare palms (as mentioned earlier) and some 
magnificent huge Pandanus with lovely prop roots. All are remains from the Orchid 
Enclosure landscape. 
 
The eastern core of this lawn is also another popular exploring spot where visitors are 
greeted by the large cannonball (Couroupita guianensis) trees. These trees came in the 
form of seeds that were collected and brought to the Gardens by E.J.H. Corner from 
Peradeniya , Sri Lanka, while en route to Singapore from United Kingdom in March 1934 
and were planted on site in December 1934. The western region is divided into seven 
major plots where gingers and allies are grouped according to their geographical origin or 
plant uses (Fig.1): 

i. Africa  
ii. Tropical America 
iii. Asia (Indo-China plot was created as a subset of this plot) 
iv. Pacific  
v. Banana Gallery 
vi. Ethnobotanical 
vii. Mixed 

 
In 2003, the watering of the gingers in this lawn was supported with an extensive sprinkler 
system (approx. 95% coverage). The irrigation system is currently not in use due to 
constant faults and poor maintenance.  
 
Our rare SBG native snail (Amphidromus inversus), although small in numbers, were 
recently spotted at this lawn. The main sighting of these native snails had always been near 
the walls of the remnant Japanese Garden which had been converted to the Aroid Garden 
along the Lower Ring Road and in the Rainforest area. 
 
Fringing the Ginger Garden entrance facing the National Orchid Garden is the Costaceae 
(Costas family) plot. The Costus family has a total of seven genera with about 150 species. 
Costus are a popular tropical plant that is highly utilised in landscapes here. This plot serves 
to consolidate the diversity of Costaceae and showcase this highly desirable ornamental 
ginger. The attraction to the Ginger Garden is further enhanced at the northern end with 
the popular Halia Restaurant that offers dining at its sheltered outdoor deck that fronts the 
lush greenery. 
 
 
 
 
 
 
 
 
 
 
 
 



 
Lawn S 
This roughly triangular area is the eastern extension of the Ginger Garden into the 
southernmost part of the SBG Rainforest. It is adjacent to the well-known and shady 
Maranta Avenue, named after the genus Maranta from the Marantaceae (arrowroot 
family). This lawn is characterized by under storey palm collection complementing the 
other main area for this family in Palm Valley. Not surprising, it also holds several species 
from the Marantaceae, such as Maranta spp., Marantochloa cuspidata and Marantochloa 
mannii   
 
The most important understorey palm here is the Johannesteijsmannia collection with the 
larger specimens dating back to the late 1960s/early 1970s and a few Australia-Oceania 
understorey palms which pre-date the formation of the Ginger Garden. At the north-west 
end beside Maranta Avenue is a commemorative rubber tree (Hevea brasiliensis) dedicated 
to the City of London and protected by a barrier against vandalism. It was planted by the 
Right Honourable the Lord Mayor, Alderman Sir David Howard Bt. on 29th October 2001.  
 
 
Other significant structures 
The regional plots at Lawn R are represented by four specially commissioned wooden 
totem pole sculptures that were installed in 2010. The 2.5m tall sculptures are made from 
recycled timber from fallen trees in the Garden. Another remarkable artwork in the Ginger 
Garden is the wall murals. One wall mural features the eight ginger families under the 
order of Zingiberales, i.e. Marantaceae, Costaceae, Musaceae, Heliconiaceae, Lowiaceae, 
Cannaceae, and Strelitziaceae. It can be seen from the entrance via Orchid Plaza. The 
second wall mural, which is behind the Banana Gallery, traces back the history of modern 
banana and its many uses. Both the sculptures and the wall murals were designed and 
done by outdoor artist, Ms. Michele Piccoli. 
 
 
Present Condition 
 
Lawn P and R 
There is concern for the vitality of the mature palm species at Lawn R as 2 palms (Wodyetia 
bifurcata and Roystonea regia were removed in the last 3 months as a result of fungal 
disease as evidenced by the presence of bracket fungi at the base of the trunks. Shade 
conditions in Lawn P and R is another major concern, as it limits the success of several 
major sun-loving Ginger collections planted in the areas. Pests, especially squirrels tend to 
be a threat to the conservation and successful development of the gingers as they consume 
the young shoots and flowers.  
 
Lawn S 
The entire Maranta Avenue is generally well-shaded except for the north east end where it 
is slightly brighter as the tall Alstonia angustiloba (~30m) fell across Maranta Avenue last 
May as a result of microburst.  
 
 



 
 

 

  
 

 
 
Fig 1.  Demarcation of gingers display and rainforest in Ginger Garden. 

 
 

 
 

Lowiaceae 

Lawn P: Plot 19-23 

Lawn S: 2, 7, 15, 16, 17 

Lawn R: 3,4, 8-14, 24-43 

Costaceae 



 
Constraints 
No tall gingers should be blocking the view from the Halia Restaurant open air timber 
decking dining area. For the outdoor dining experience, it is essential to keep the planting 
low. 

 
Strengths 
Ginger collections and understorey palm collection are significant conservation collection 
strengths of the lawns. 

 
 
Weakness and Potential for Improvement 
1. Shade  

- Shade is a limiting factor to the sun-loving Gingers, particularly at the 
Ethnobotanical and Pacific plots where it is densely shaded by the old Syzygium 
companulatum at plot 36 and 37. Minor part of the Musaceae collection is also 
shaded by 2 neighbouring Maniltoa browneoides at plot 5 and 6. The tree covers is 
also shading the water feature and limiting the growth of the  Victoria and other 
aquatic plants in the Water Lily pond. Removal or thinning of the mentioned trees 
should be considered to increase the amount of light penetration in the area. 

 
2. Species 

- Insufficient ginger species are represented at the Ethnobotanical and Pacific plots. 
To work with researchers to source for more collection as well as purchase relevant 
species. The addition of the ginger species should be done after the necessary tree 
thinning works are carried out. 

 
3. Pest Management 

-  Multiple gingers were damaged/culled as a result of squirrel attacks. To date, there 
is no effective system in place to manage the squirrels. May need to work with 
relevant experts to explore ways to control the squirrel population. 

 
 

4. Lack of interpretation and signage 
-      To install interpretation on Costaceae, Lowiaceae and Banana Gallery display plots.  

The current totem pole sculptures with specific icons that had been commissioned 
are   not effective in distinguishing the regional plots. There is a need to add proper 
signs to distinguish the regional demarcations. 

 
- Visitors who wish to enter the Ginger Garden via the southern side of the Lower 

Ring Road might have difficulties locating it as there is no entrance sign. To put up 
another Ginger Garden entrance sign to mark the accessibility of the garden from 
the Lower Ring Road, close to the Sandbox trees (Hura crepitans) for visitors. 
 

 
5. Technical issues with the Waterfall and sprinkler system 



-  The waterfall has an overflow feature, which channels excess water to the pond 
by a drain. It has been noted that the drain can be choked by accumulating soil 
particles and/or leaf debris and this occurs once in every two/three months. In 
times of blockage, the overflowing water from the drain to the passageway 
posed a safety issue especially during peak visitorship periods. 

 
-  It has also been noted that the flow rate of the waterfall is inconsistent. One 

side of the waterfall tends to fail more easily than the other. To work together 
with Operation branch to improve on the performance and filtration of the 
Waterfall. 

 
-  It would be greatly beneficial to the growth of the gingers if the extensive 

sprinkler system in Ginger Garden can be reinstated. This would reduce the 
need of workers to carry out daily manual watering and free them to carry out 
other horticulture work. 

 
7. Orchidantha display plot 
  -   The current display can be improved by increasing the number of species to be of 

scientific merit. It would worthwhile for SBG to showcase the most 
comprehensive Orchidantha collection in this region by working closely with our 
Ginger researcher in Research and Conservation Branch. Interpretation on this 
collection will also add to visitors’ understanding of this unique monogeneric 
family.   

 
8. Regional Plot Signages 
-      Currently all regional plots are represented by a unique totem pole sculpture 

which are highly stylised and actual names of the regions represented may need 
to be carved or painted to the totem poles. Also the smaller Indo-China plot that 
is a subset of the Asia plot is not represented by totem pole and there is a 
potential to commission another of the pole for this subplot. This will be looked 
into with assistance from Procurement to commission the same artist to work 
further on the totem poles. 

 
 
 
 
10-year plan [to be drafted by Lawn manager for feedback by senior SBG 
management] 

• Years 1–3: actions proposed [to include de-accessioning, acquisitions, 
interpretation] 
a) Inventory check, analyzing and de-accession of collection where 

necessary  
i) Update inventory. 
ii) Analyse collection over time. 
iii) De-accession if necessary. 
iv) Addition of relevant new plant taxa to collection, if required 

 



 
 

b) Interpretation 
i) To provide general interpretation signage for various plots’ 

collection. 
ii) Labels and interpretation where required for general 

collection. 
iii) Engraving or painting of regions’ name to be incorporated into 

the existing wooden sculptures to highlight the different 
regional plots. To work with Procurement to commission the 
same artist to carry out the works. 

iv) To collaborate with Operation branch to work on the 
fabrication of the Ginger Garden Entrance signage for Lower 
Ring Road 
 

c)  Tree Management Programme 
i) Regular scheduled tree inspection and maintenance. 
ii) Follow-up treatment for trees that are deteriorating in health. 
iii) To review and schedule the progressive removal of non-

significant trees.  
 

d)  Pest, Disease and Fertilising Management 
i) Explore the control and management of squirrels with relevant 

experts.  
ii) To study the need of fertilizers for the different plant taxa and 

apply suitable fertilizer regime.  
iii) Work with National Biodiversity Centre to monitor the 

population of the native snail at this site. 
 

e) Increase collection to Ethnobotany, Pacific and Lowiaceae plots 
i) To work with relevant taxonomists as well as procuring 

through various nurseries to increase the ginger diversity in 
these plots. 

 
f) Tackling of technical issues at Ginger Garden 

i)  To work with Operation branch to resolve the blockage and 
design issue of the Waterfall and to carry out joint inspection 
to monitor the progress regularly. 

ii)    To work with Operation branch to explore the possibility of 
reinstating the sprinkler system. 

 
g) Ginger Collection 

 i)   Maintain and monitor the ginger collection and make  
  addition or removal of species when necessary. 

 
• Years 4–6: actions proposed [as above] 

a) Inventory, analyzing and de-accession of collection  



i) Revisit and update inventory 
ii) Review of collection. 
iii) De-accession if necessary. 
iv) Addition of relevant new plant taxa to collection, if required. 
 

b) Interpretation 
          i) Labels and interpretation where required for general collection. 

  
c) Tree Management Programme 

i)  Regular tree inspection and maintenance. 
ii) Follow up treatment for trees that are deteriorating in health. 
 

d) Pest, Disease and Fertilising Programme 
i) To monitor and control the squirrels. 
ii) Propose and apply fertilising programme to meet the needs of 

the collection. 
 

e) Ginger Collection 
i)   Maintain and monitor the ginger collection and make  
 addition or removal of species when necessary. 
 

 
• Years 7–10: actions proposed [as above] 

a) Inventory, analyzing and de-accession of collection  
i) Revisit and update inventory. 
ii) Review of collection. 
iii) Deaccession if necessary. 
iv) Addition of relevant new plant taxa to collection, if required. 
 

b) Interpretation 
       i)  Labels and interpretations where required for general 

collection. 
 

c) Tree Management Programme 
      i)  Regular tree inspection and maintenance. 
      ii)   Follow up treatment for trees that are deteriorating in health. 

 
d) Pest, Disease and Fertilising Programme 

      i) Recommend possible non-chemical treatment for controlling 
pests &  diseases. 

ii) Propose and apply fertilising programme to meet the needs of 
the collection. 

 
e) Ginger Collection 

i)   Maintain and monitor the legume collection and make  
 addition or removal of species when necessary 
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Lawns U, V, N and M in part [Tanglin Core: Rainforest (former Lawn Q merged with N)] 
 
Landscape Content and Heritage Value 
SBG’s Rainforest or Gardens Jungle is an important landscape element, though not designed 
by man. It is nowadays managed with a focus of maintaining and enhancing its biodiversity 
and is a feature accessible to the public on raised boardwalks that permit biological 
connectivity in the organic layer beneath.  It also forms an important landscape backdrop to 
other designed Lawns, especially Palm Valley and spectacular views from the National 
Orchid Garden.   
 
The heritage value as a natural area is considerable, as it is the only relatively undisturbed 
rainforest remnant in Singapore outside of the Nature Reserves (i.e. Bukit Timah and 
MacRitchie Nature Reserves).  However, with an area of only between 4–6 hectares it 
suffers from “edge effects” and needs constant attention to reduce and, ideally, eliminate 
invasive weedy species that enter around its margins, and to control the rampant growth of 
lianas that thrive in the disturbed areas, where ecological balance is lacking.   
 
It includes a number of massive canopy emergents, some recognized as Heritage Trees and 
protected with lightning conductors, but its composition is known to have changed over 
time (since 1859) and it appears to be less humid than formerly.  For example, Nepenthes 
was recorded amongst its flora by botanical artist Marianne North in 1876, but is no longer 
found, though it can be reintroduced as part of a programme to reinforce the Rainforest 
with species that can be expected to have occurred in it or in similar forests of the region.  
 
A total of 490 species of trees have been recorded in SBG’s Rainforest by the Gardens’ 
scientists, but many of these are represented by few or solitary individuals, as is to be 
expected in such a small area of species-rich vegetation. Nevertheless, various species that 
are nationally rare, Endangered or Critically Endangered survive in the Rainforest and 
include species first described to science from the Gardens Jungle such as Heritiera elata, 

Antiaris toxicarius, Planchonia grandis and Memecylon cantleyi to name a few. Among 
the rare trees, it is interesting to note that the original trees that Ridley used to first 
describe Memecylon cantleyi as new to science still exist today – these two trees are the 
only two trees ever recorded from Singapore. Other Critically Endangered species of note 
are Planchonia grandis, Gymnacranthera farquhariana, Shorea gratissima and Ficus 
kerkhovenii, the last two of which Heritage Trees.  
 
Terminalia subspathulata (beside Lawn O and recognizable in photographs taken in 1877) is 
a Heritage Tree dedicated to late Lady Yuen Peng McNeice, a long time supporter of the 
Gardens. At the south-west access point of the Rainforest stands a fine specimen of Cola 
gigantea (Africa), notable for having been dedicated to Nelson Mandela.  
 
The rainforest also used to have at least 4 entrances to its core till 2000 -1 at Liane Road, 1 
at Maranta Avenue and 2 along Palm Valley Road. All except one of the path along Palm 
Valley still exist.  The path in the heart of the rainforest used be a cement path and the main 



road leading from the Liane Road was a tarmac road but had since been replaced in 2000 
and 2011 by a slight raised GFRC boardwalk to ensure better root and plant growth .  
  

Figure 1: Map of the subplots in the Gardens Jungle  
 

Present Condition 
The rainforest suffers from a number of effects due to its location and distance from other 
nature areas in Singapore. The altered conditions of the forest have affected its ecology. 
While structurally similar to a natural rainforest in certain places, it is altered in other 
places. The rainforest layers has slowly diminished with the changes in the 
microenvironment of the soils and the surrounding environmental conditions. This changes 
has caused the ground layer and shrub flora to be greatly reduced in this remnant primary 
rainforest.  
  
Constraints 
Public access can only be permitted along the raised boardwalks, this being in the interest of 
conserving the natural environment. Most tree species don’t fruit and the recruitment of 
those that do fruit is limited. The proximity of footpaths within or adjacent to the rainforest 
means that all trees have potential safety issues to visitors, thus old dead trees which might 
be suitable habitats for birds and other animals must be cut down for safety reasons. 
Removal of dangerous or dead trunks and branches posed a major problem due to poor 
access or inaccessibility for arborists to reach the upper limits of canopy trees to safely cut 
down affected branches or trunks.  
 
 



Strengths 
Heritage Trees and rare native species, including non-plant wildlife, e.g. the mollusc, 
Amphidromus inversus, first recorded for Singapore and Peninsula Malaysia in 1961 from 
SBG’s Rainforest near the Potting Yard.  Public get to experience what a rainforest is like in 
such close proximity to the city without having to visit the nature reserves located further 
away.  
 
Over the period 2009-2012 an inventory of the trees in the rainforest has been carried out. 
The inventory has resulted in an update on the species present, their sizes and an overall 
assessment of the entire rainforest. As part of the survey, the rainforest was divided into 
smaller plots and each plant was labelled allowing for better monitoring and management 
of the rainforest (see Figure 1). The only other area with similar records and monitoring is 
the 100ha forest dynamics plot in Bukit Timah managed by the Smithsonian Institute. Thus 
the Gardens Jungle could be the site for a long term study of the growth of tropical trees in 
an undisturbed site surrounded by urban areas, probably the only one of its kind anywhere 
in the tropics. 
 
 
Weaknesses and Potential for Improvement  
 
Two main physical limitations affect the moisture in the rainforest –  
1) the gardens jungle is located at one of the highest points in the gardens, resulting in a 
general draining of water away from the rainforest.  
2) the edge effect due to adjacent open areas on all sides (Palm Valley, the Visitor Centre 
coach car park and Cluny road) also results in drying out of the forest. 

 The boundaries of the rainforest have been densely planted up with Dracaena 
fragrans along Lower Ring Road, Baphia nitida along Cluny road and a mix of 
planting along Upper Palm Valley Road. The boundary along Marantha Avenue is 
buffered by the forest patch around the Ginger Garden. This effectively reduces 
the effect of wind desiccation. 

 When the old concrete footpaths were removed and the boardwalk installed 
watering points were installed along the footpath. These should be used to 
attach sprinklers as and when the need arises.  

 
The fragmented nature of Singapore’s landscape has resulted in the Gardens Jungle being 
surrounded by urban areas and detached from other natural forests. The result is that the 
climate in the rainforest has changed and the plants do not flower and fruit as regularly. 
Also the germination of seeds and establishment of seedlings of plants in the rainforest has 
been altered, with a drastic reduction in recruitment of the next generation of plants. The 
result is that most trees species are represented by large specimens and no other plants.  

 Seeds need to be collected from the rainforest when available, germinated in the 
nursery and replanted. Other mode of propagation (e.g tissue culture, 
marcotting, etc.) may need to be experimented on for rare rainforest species. 
This could result in highly valuable scientific papers on conservation of tropical 
rainforest species whose majority of seeds are recalcitrant and do not store well 
overtime in seed banks. 



 Native plants and/or seeds from other nature reserves need to be collected and 
introduced to the rainforest to improve the diversity.  

 
The fragmentation and edge effects mentioned above have also resulted in many canopy 
gaps in the rainforest due to the demise of old trees not being filled with replacements.  

 It is possible to plant fast growing native trees to fill these canopy gaps. Once the 
canopy gaps close the planting and establishment of other native trees is 
possible. 

 
The Rainforest is surrounded by introduced plants in the Singapore Botanic Gardens. Some 
of the plants have established in the rainforest. These non-native plants compete with 
native plants for resources. Control of the non-native plants is essential. Plants to be 
removed include: 

 Climbers – Smilax sp., Dioscorea sanisibarensis, Thunbergia sp. 

 Trees – Castilla elastica, Hevea brasiliensis, Ceiba pentandra, Dracaena fragrans 

 Palms – Elaeis guineensis 

 Shrubs – Diffenbachia sp., Heliconia sp., Thaumatococcus sp. 
 
Interpretation about the Rainforest exists at two of the 3 access points. There are a number 
of numbered sign boards in the rainforest that refer to a defunct leaflet which will be 
removed. Additional interpretation can be installed along the boardwalks within the forest 
without spoiling its natural ambience.  The following interpretations to be installed: 

 Heritage Trees 

 Numbered sign boards to be replaced with interpretation 

 Rattan at the entrance to the rainforest 

 The panels at the rainforest plaza to be redone 
 
 
10-year plan of Lawn U, V, N and M (Gardens Jungle)   
 
Years 1–3: actions proposed 

a) Inventory check, analyzing and de-accession of collection where necessary  
i) Update inventory. 
ii) Analyse collection over time. 
iii) Deaccession if necessary. 
iv)      Addition of relevant new plant taxa to collection, if required. 

b) Interpretation 
i) To provide interpretation signages for significant and interesting 

plants in the rainforest. 
ii) Maintain labels and tags on plants. 

             c)   Conservation and Propagation 
i) Collect seeds from trees and work with nursery to propagate. 
ii) Work with the nursery to collect plants in the other nature reserves 

for planting in the Gardens Jungle. 
iii) Work with Research & Conservation Unit to come up with 

innovative new propagation method using tissue culture/cloning, 



synthetic seeds (seed encapsulation) etc. as seed bank may not be 
a solution for many tropical recalcitrant seeds. 
 

e)  Tree Management Programme 
i) Regular scheduled tree inspection and maintenance. 
ii) Follow-up treatment for trees that are deteriorating in health. 

f)   Non-native plant Management 
i) Use volunteers and garden staff to control non native climbers, trees, 

shrubs and palms. 
 

 Years 4–6: actions proposed [as above] 
a) Inventory, analyzing and de-accession of collection  

i) Revisit and update inventory 
ii) Review of collection. 
iii) Deaccession if necessary. 

b)   Conservation and Propagation  
i)  Review the present collection strength and the collection preservation 

needs for the period. 
c)  Tree Management Programme 

i)   Regular tree inspection and maintenance. 
ii)  Follow up treatment for trees that are deteriorating in health. 

d)   Non-native plant Management 
i) Use volunteers and garden staff to control non native climbers, trees, 

shrubs and palms. 
 

 Years 7–10: actions proposed [as above] 
a) Inventory, analyzing and de-accession of collection  

i)   Revisit and update inventory 
ii)  Review of collection. 
iii) Deaccession if necessary. 
iv) Addition of relevant new plant taxa to collection, if required. 

b)   Conservation of Heritage Collection Gene Pool 
i) Review the present collection strength and the collection preservation 

needs for the period. 
c)  Tree Management Programme 

i)    Regular tree inspection and maintenance. 
ii)   Follow up treatment for trees that are deteriorating in health. 

d)   Non-native plant Management 
i) Use volunteers and garden staff to control non native climbers, trees, 

shrubs and palms. 
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Lawns around Visitor Centre [Central Core: E.J.H Corner House, Cascade Garden & Palm 
Court, Lawn XA] 
 
Landscape Content and Heritage Value 
 
The conserved E.J.H. Corner House built in 1910 is named after Edred John Henry Corner, a 
botanist, who occupied the posts of Assistant Director of the Singapore Botanic Gardens 
(1926–1946) and Professor of Tropical Botany at the University of Cambridge (1965–1973). 
Beside the E.J.H. Corner House, there is a small domestic scale garden with lush greenery 
used by the Au Jardin Restaurant that currently occupies the building. The view from the 
road to Corner House Gate is delimited by the hedges formed by dense plantings of 
Gustavia angusta and Gustavia superba. Corner Green is a nearby lawn dominated by fine 
specimens of Butea monosperma (potential Heritage Tree) and Hymenaea courbaril.  
 
 
Nearby the E.J.H. Corner House is the Cascade Garden that is characterised via its open-
ended landscape concept with curving ribbons of granite waterfalls. There is a small 
collection of Plumeria sp. on one side of the Cascade Garden. This Garden leads to the Palm 
Court and the SBG Visitor Centre building on one end and another, to Palm Valley.  
 
On opposite sides of the Palm Court are the Garden Shop and Casa Verde Restaurant. There 
are some circular islets planted with tall Elaeis guineensis and the textured trunks draped 
with cluster of ferns and other epiphytic plants. There are some fine specimens of Dillenia, 
Elaeocarpus, Ficus and Couroupita guianensis at the vicinity of Palm Court. Near the Garden 
Shop is a pergola that is covered with Thunbergia grandiflora that arches over a path that 
leads to NParks’ Headquarters Building which help to protect visitors from the heavy falling 
fruits from Hymenaea courbaril overhead. 
 
The SBG Visitor Centre is located near the junction of Cluny and Nassim Roads. A gateway is 
formed via the combination of the SBG Visitor Centre and National Parks Board 
Headquarters. This is a very crucial location by offering information services to visitors, 
visitors’ amenities and the starting point for guided tours. The architecture of this building is 
appropriately rustic and regional, features exposed timber beams, sweeping wooden 
shingled roofs, vents and lattices decorated with coloured Madras stained glass that are 
commonly used in Peranakan houses to create a kampong atmosphere.   
 
At the Visitor Centre entrance, there are a huge specimen of a Pandanus species, some 
gingers and bananas that welcome visitors as they enter from the drop-off point. Two 
statutes can also be found, namely, the Bull Frog, which is located near the banana plot 
while the other is a Snake, located opposite where the huge Pandanus species is. Both were 
erected in 1992 and are works of Joram Mariga.  
 
A grand, old heritage rain tree Samanea saman (assumed to be late 19th century) spreads at 
the roundabout in front of Visitor Centre entrance. The landscape and plantings there are 
modern, dating from the 1990s, when Cluny and Dalvey Roads that bisected SBG were 



expunged. Several fine specimens of shade-tolerant palm species, like Johannesteijsmannia 
and Licuala, are planted around the base of this tree.  
 
Present Condition 
The present condition of the area is generally good except for the Elaeis guineensis 
collection at Palm Court which are under-nourished and grown in very constrained space.  
Falling fronds are a hazard to visitors. Shady conditions encountered in some parts are 
welcomed by visitors but pose a challenge on plant selection for populating the area. Some 
of the earlier plantings need to be changed to more shade tolerant ones. 
 
Constraints 
Shady conditions of the garden space around the E.J.H. Corner House greatly limit the type 
of plants that can be successfully grown and currently impedes healthy growth of the 
existing Plumeria and flowering shrubs.  
 
Strengths 
This area features several fine specimens of shade-loving, understorey palms. Corner Green 
and Visitor Centre areas have heritage trees worth mentioning. E.J.H. Corner House has its 
own history that needs to be shared. 
 
Weaknesses 
There is a lack of interpretation of the significance of E.J.H Corner House, Palm Court and 
Cascade Garden and heritage trees. 
 
Potential for Improvement 
 
Interpretation for these areas should be installed. Automatic irrigation system should be 
installed to increase productivity and reduce reliance of manpower. 
 
Elaeis guineensis planted at Palm Court should be reconsidered. Plant selection should 
consider the site constraints especially with the limited planting space and concerns of 
public safety due to falling fronds from the palms. Vertical gardens constructed on totem 
poles may be considered as a refreshing replacement for these palms in this area. Another 
idea is to build a trellis over the entire area to provide shade via the introduction of a 
suitable climber for growing inside the planters. 
 
The shady conditions at E.J.H. Corner House, Cascade Garden and Palm Court present a site 
near the Palm Valley suited for a shade-tolerant understorey palm collection. A range of 
shade-tolerant plants, such as those from Acanthaceae, climbers for the trellises and genus 
Tacca can also be introduced for planting at these areas to add colour and diversity. Further 
planting of Gustavia angusta and Gustavia superba near the E.J.H Corner House to provide 
screening effect from Cluny Park Way and loading/unloading area should be performed.  
 
Some of the tree surface roots are observed growing on footpaths near the E.J.H Corner 
House. In order to reduce the risk of public tripping over, it is highly recommended to 
remedy the situation via careful root pruning. 



 
 
Proper maintenance and regular arboriculture assessments are needed for Butea 
monosperma situated at The Corner Green. Crown thinning of the dense tree canopies of 
Chrysophyllum cainito and Terminalia catappa located between the Cascade Garden and 
Corner House should be carried out regularly in order to allow sufficient sunlight to reach 
the plants growing below.  
 
10-year plan [to be drafted by Lawn manager for feedback by senior SBG management] 
 

 Years 1–3: actions proposed [to include de-accessioning, acquisitions, 
interpretation] 
a) Inventory check, analyzing and de-accession of collection where necessary  

i) Update inventory. 
ii) Analyse collection over time. 
iii) De-accession if necessary. 
iv) Addition of relevant new plant taxa for collection. 

b) Interpretation 
i) Install interpretation for significant buildings. 
ii) Prepare relevant labels and interpretation for existing or new plantings 

and heritage trees. 
             c)   Conservation of Heritage Collection Gene Pool 

i) Review the present collection strength in terms of conservation and 
botanical values in 2nd year and subsequent years. 

ii) Formulate and implement different conservation strategies such as 
propagation and seed collection of valuable and rare plants of known 
provenance to maintain the gene pool. 

d) Turf Management Programme 
i) To identify all steep slopes and propose to plant appropriate groundcover 

plants to reduce turf management activities.  
ii) Improve turf condition by proposed remedial actions such as hollow 

tinning and proper returfing where necessary. 
iii) Back filling and top-dressing for uneven ground especially near the edge of 

foot paths which has subsided over time due to soil erosion, compaction 
and movement.  

e)  Tree Management Programme 
i) Apply leaf litter regularly under the tree canopies at least to the crown 

drip line in order to minimise mechanical damage to tree surface roots, 
soil compaction and retain soil moisture.  

ii) Employ proper tree management program for Heritage and potential 
Heritage Trees such as Samanea saman, Rain tree in front of Visitor 
Centre main entrance, Hymenaea courbaril and Butea monosperma 
situated at The Corner Green. 

iii) Regular scheduled tree inspection and maintenance. 
iv) Follow-up treatment for trees and palms that are deteriorating in health 

and hazards such as termite infections and limited of growing spaces. 



 
 

f)   Pest, Disease and Fertilising Management 
i) Monitoring chemical usage to prevent over use of chemical in the 

garden.  
ii) Documentation of data collections such as trial control measures on pest 

and disease of plants. 
iii) Understand the different requirement of nutrients for different plant 

taxa and apply fertilizers accordingly.  
g)  Re-landscaping of E.J.H. Corner House 

i) Lawn analysis and update of inventory. 
ii) Introduce and propose new plantings. 
iii) Introduce different shade loving plants such as plants from Acanthaceae 

family.   
iv) Extend the planting at slope area of Corner Green to link the garden from 

Visitor Centre to E.J.H. Corner House area. 
v) Interpretation of significant planting theme. 

h) Re-landscaping of Cascade Garden 
i) Lawn analysis and update of inventory. 
ii) Introduce different variety of understory plants 
iii) Introduce the collection of Tacca sp.  
iv) Interpretation of relevant and significant plant species and collection. 

 

 Years 4–6: actions proposed [as above] 
a) Inventory, analyzing and de-accession of collection  

i) Update inventory 
ii) Review of plantings and collection such as improvement and 

sustainability of plants. 
iii) De-accession if necessary. 
iv) Addition of relevant new plant taxa for collection. 

b) Interpretation 
i) Review for additional and improvement of interpretation. 

             c)   Conservation of Heritage Collection Gene Pool 
i) Review the present collection and botanical value. 

d)   Nomination of Heritage Trees 
i) Work closely with plant records and arboriculture team to propose or 

nominate the possibility of potential Heritage Trees.  
e)  Turf Management Programme 

i) To monitor groundcover condition at steep slopes and effectiveness to 
reduce dangerous turf management activities.  

ii) Improve turf condition by proposed remedial actions such as hollow 
tinning and other proper treatments. 

iii) Back filling and top-dressing for uneven ground especially near the edge 
of foot paths which has subsided over time due to soil erosion, 
compaction and movement.  

 



 
 

f)  Tree Management Programme 
i) Apply leaf litter regularly under the tree canopies at least to the drip line 

in order to minimise mechanical damage to tree roots, soil compaction 
and keep soil moisture.  

ii) Employ and monitor tree management program for Heritage and 
potential Heritage Trees. 

iii) Regular scheduled tree inspection and maintenance. 
iv) Follow-up treatment for trees and palms that are deteriorating in health 

such as termite infections and limited of growing space. 
g)   Pest, Disease and Fertilising Programme 

i) Recommend environmental friendly treatment or method such as 
biological control method in pests and disease management. 

ii) Monitoring of chemical usage to prevent over use of chemical in the 
garden.  

iii) Documentation of data collections such as trial control measures on pest 
and disease of plants. 

iv) Understand the different requirement of nutrients for different plant taxa 
and apply fertilizers accordingly.  

h)  E.J.H. Corner House 
i) Lawn analysis and update of inventory. 
ii) Review the sustainability of plantings. 
iii) Additional of new introduced shade loving plants. 
iv) Improvement and addition of relevant interpretation.  

              i) Cascade Garden 
i) Lawn analysis and update of inventory. 
ii) Review the sustainability of plantings and collection of Tacca sp. 
iii) Introduced new plant species. 
iv) Improvement and addition of relevant interpretation. 

 

 Years 7–10: actions proposed [as above]  
a) Inventory, analyzing and de-accession of collection  

i) Update inventory. 
ii) Review of plantings and collection such as improvement and 

sustainability of plants. 
iii) De-accession if necessary. 
iv) Addition of relevant new plant taxa for collection. 

b)   Interpretation 
i) Review for additional and improvement of interpretation. 

             c)   Conservation of Heritage Collection Gene Pool 
i) Review the present collection and botanical value. 

d)   Nomination of Heritage Trees 
i) Work closely with plant records and arboriculture teams to propose or 

nominate the possibility of potential Heritage Trees.  
 



 
 

e)  Turf Management Programme 
i) To improve and monitor the condition of planted groundcover at very 

steep slopes and effectiveness to reduce dangerous turf management 
activities.    

ii) Improve turf condition by proposed remedial actions such as hollow 
tinning and proper treatment. 

iii) Back filling and top-dressing for uneven ground especially near the edge 
of foot paths which has subsided over time due to soil erosion, 
compaction and movement.  

f)  Tree Management Programme 
i) Apply leaf litter regularly under the tree canopies at least to the drip line 

in order to minimise mechanical damage to tree roots, soil compaction 
and keep soil moisture.  

ii) Employ and monitor tree management program for Heritage and 
potential Heritage Trees.   

iii) Regular scheduled tree inspection and maintenance. 
iv) Follow-up treatment for trees and palms that are deteriorating in health 

and hazards such as termite infections and limited of growing space. 
g)   Pest, Disease and Fertilising Programme 

i) Recommend environmental friendly treatment or method such as 
biological control method in pests and disease management. 

ii) Monitoring of chemical usage to prevent over use of chemical in the 
garden.  

iii) Documentation of data collections such as trial control measures on pest 
and disease of plants.  

iv) Understand the different requirement of nutrients for different plant 
taxa and apply fertilizers accordingly. 

h)  E.J.H. Corner House 
i) Lawn analysis and update of inventory. 
ii) Review the sustainability of plantings. 
iii) Additional of new introduced shade loving plants. 
iv) Improvement and addition of relevant interpretation.  

              i) Cascade Garden 
i) Lawn analysis and update of inventory. 
ii) Review the sustainability of plantings and collection of Tacca sp. 
iii) Introduced new plant species. 
iv) Improvement and addition of relevant interpretation. 

 
 
 
 
 
  



Surroundings of NParks Headquarters [Central Core: Sunken Garden, Cycads Collection, 
Lawns XA , XD, XH Collections, Nassim Water Feature, Rain Tree Drive & Nassim Gate] 
 
Landscape Content and Heritage Value 
The National Parks Board Headquarters (HQ) Building features the Sunken Garden which is a 
shaded vertical wall garden. It is located at the 2nd floor of NParks HQ.There is a small 
collection of young cycads and a few conifers bordering the above-ground carpark and 
driveway of NParks HQ main entrance. These complement the older and larger cycad 
specimens in the adjacent Evolution Garden. The 3rd storey  covered car park has several 
planter boxes with mature specimens of Uvaria grandiflora that climb over an overhead 
trellis to provide shade.  
 
The Nassim Water Feature is a conservation research project and focal point that is located 
at the Nassim Gate roundabout and can also be accessed via foot along the footpath that 
connects the National Parks Board Headquarters Building and Raffles Building. Some of the 
aquatic plants had been planted include Cyrtosperma johnstonii, Acrostichum aureum and 
Licuala spinosa. The Nassim roundabout is located after the Nassim main entrance and fully 
planted with a wide variety of plants to welcome visitors such as the Russelia equisetiformis, 
Osmoxylon lineare and Bauhinia kockiana.  
 
The Myristicaceae collection plot is located at Lawn XH near the magnificent water feature 
of Nassim Gate. A potential Heritage Tree candidate, Horsfieldia irya, has lightning 
protection installed. This tree needs regular arboriculture assessment to ensure it is 
structurally safe. A huge and ancient Mesua ferrea beside NParks HQ, which was uprooted 
in May 2012, was the last surviving remnant of rainforest cut off by the aforementioned 
roads before 1860 (Burkill 1918; Taylor & Wijedasa in Gardenwise 39: 25, 2012). There are 
Hopea and Barringtonia species collections located at Lawns XA and XD.  
 
Along the Rain Tree Drive is planted with variety of colourful plants, such as, Cyrtostachys 
renda, Mussaendra sp. and Plumbago auriculata. It leads garden visitors towards the iconic 
Heritage tree, Samanea saman that stands stately in front of the drop-off point at the 
Visitor Center.  
 
Present Condition 
The present condition is good, though there are recurring problems with termite infestation 
of the trees at HQ areas such as Lawn XD. 
 

Constraints 
Soil compaction was observed at some of the planting areas and proper mulching should be 
applied to improve the soil condition for better plant growth. The Cycads collection along 
the 3rd storey car park area has a higher risk of being damaged by vehicles. Lack of sufficient 
water points for irrigation in this area is observed. 
 
Strengths 
Collection of rare palms and cycads and large trees like the stately specimen of Samanea 
saman (a heritage tree) at the Visitor Center. 



 
 
Weaknesses 
Various plants lack of plant labels and interpretation.  
 
Potential for Improvement 
Re-landscaping of Sunken Garden with an appropriate shade-tolerant plant selection for a 
sustainable landscape is necessary in the long term. For the cycad collection, the compacted 
soil there must be remedied for the health of the plants. For example, application of pine 
bark may be considered. Trees and conifers planted in the vicinity of the cycad collection 
such as Gymnostoma rumphianum, Phyllanthus emblica, Platycladus orientalis, Pinus 
merkusii, Podocarpus macaphyllus and Araucaria cunninghamii should be inspected closely 
and regularly for termite infestation and structural issues. Installation of water points, or an 
automated irrigation system, should be considered for sustainable landscape maintenance. 
 
 

 Years 1–3: actions proposed [to include de-accessioning, acquisitions, 
interpretation] 
a) Inventory check, analyzing and de-accession of collection where necessary  

i) Update inventory. 
ii) Analyse the collection over time. 
iii) De-accession if necessary. 
iv) Addition of relevant new plant taxa for collection. 

b) Interpretation 
i) Creative and interesting way of interpretation for significant plants of 

conservation importance. 
ii) Prepare relevant labels and interpretation for existing or new garden 

plantings and collections. 
             c)   Conservation of Heritage Collection Gene Pool 

i) Review the present collection strength in terms of conservation and 
botanical values in 2nd year and subsequent years. 

ii) Formulate and implement different conservation strategies such as 
propagation and seed collection of valuable and rare plants of known 
provenance to maintain the gene pool. 

d)  Turf Management Programme 
i) To identify all steep slopes and propose planting of appropriate 

groundcover to minimize dangerous turf management activities.  
ii) Improve turf condition by proposed remedial actions such as hollow 

tinning and proper treatments. 
iii) Back filling and top-dressing for uneven ground especially near the edge 

of foot paths which has subsided over time due to soil erosion, 
compaction and movement.  

e)  Tree Management Programme 
i) Apply leaf litter regularly under the tree canopies at least to the drip line 

in order to minimise mechanical damage to tree roots, soil compaction 
and keep soil moisture.  



ii) Employ proper tree management program for Myristicaceae collection at 
Lawn XH, Hopea species collection at Lawn XA and Barringtonia species 
collection at Lawn XD. 

iii) Regular scheduled tree inspection and maintenance. 
iv) Follow-up treatments for trees and palms that deteriorating in health or 

hazards such as termite infection and limited of growing space. 
f)   Pest, Disease and Fertilising Management 

i) Monitoring of chemical usage to prevent over usage of chemical in the 
garden.  

ii) Documentation of data collections such as trial control measures on pest 
and disease of plants. 

iii) Understand the different requirement of nutrients for different plant 
taxa and apply fertilizers accordingly.  

g)  Sunken Garden 
i) Lawn analysis and update of inventory. 
ii) Introduce different plant species based on site condition. 
iii) Extend the planting at the both end of Sunken Garden wall. 
iv) Interpretation of significant plantings. 

h)  Cycad Collection 
i) Lawn analysis and update of inventory. 
ii) Introduce different species of cycads for collection. 
iii) Interpretation Cycads species collection. 

i)    Hopea species  and Barringtinia species Collection of Lawn XA and XD 
i) Lawn analysis and update of inventory for Hopea species and 

Barringtonia species collection. 
ii) Increase the collection of Hopea species and Barringtonia species. 
iii) Interpretation for Hopea and Barringtonia collection. 

j)   Myristicaceae Collection of Lawn XH 
i) Lawn analysis and update of inventory for Myristicaceae collection. 
ii) Increase the collection of Myristicaceae family. 
iii) Interpretation for Myristicaceae collection. 

k) Aquatic Plant Collection of Nassim Water Feature 
i) Manage and improve the biological value. 
ii) Increase collection of aquatic plants. 
iii) Interpretation of aquatic plants collection. 

l) Enhancement planting at Nassim Gate and Rain Tree Drive 
i) Lawn analysis and update of inventory. 
ii) Enhancement planting with different variety of plants. 
iii) Interpretation and labels of significant plants.  

 

 Years 4–6: actions proposed [as above] 
a) Inventory, analyzing and de-accession of collection  

i) Update inventory. 
ii) Analyse collection over time. 
iii) De-accession if necessary. 
iv) Addition of relevant new plant taxa for collection. 



b)   Interpretation 
i) Review for additional and improvement of interpretation. 

             c)   Conservation of Heritage Collection Gene Pool 
i) Review the present collection and botanical value. 

d)   Nomination of Heritage Trees 
i) Work closely with plant records and arboriculture team to propose or 

nominate the possibility of potential Heritage Trees.  
e)  Turf Management Programme 

i) To improve and monitor the condition of planted groundcover planted at 
steep slopes and effectiveness to reduce dangerous turf management 
activities.      

ii) Improve turf condition by proposed remedial actions such as hollow 
tinning and proper treatments. 

iii) Back filling and top-dressing for uneven ground especially near the edge 
of foot paths which has subsided over time due to soil erosion, 
compaction and movement.  

f)  Tree Management Programme 
i) Apply leaf litter regularly under the tree canopy at least to the drip line in 

order to minimise mechanical damage to tree roots, soil compaction and 
keep soil moisture.  

ii) Employ proper tree management program for Heritage and potential 
Heritage Trees. 

iii) Regular scheduled tree inspection and maintenance. 
iv) Follow-up treatment for trees and palms that deteriorating in health and 

hazards such as termite infections and limited of growing space. 
g)   Pest, Disease and Fertilising Programme 

i) Recommend environmental friendly treatment or method such as 
biological control method in pests and disease management. 

ii) Monitoring of chemical usage to prevent over usage of chemical in the 
Garden.  

iii) Documentation of data collections such as trial control measures on pest 
and disease of plants.  

iv) Understand the different requirement of nutrients for different plant 
taxa and apply fertilizers accordingly.  

h)  Sunken Garden  
i) Lawn analysis and update of inventory. 
ii) Review the sustainability of plantings. 
iii) Additional of new introduced plant species. 
iv) Improvement and additional of relevant interpretation.  

i)   Cycad Collection 
i) Lawn analysis and update of inventory. 
ii) Review the sustainability of cycads collection. 
iii) Additional of new collection. 
iv) Improvement and addition of relevant interpretation.  

j)    Dipterocarpaceae and Barringtonia Collection of Lawn XA 
i) Lawn analysis and update of inventory. 



ii) Review the sustainability of collection. 
iii) Additional of new collection. 
iv) Improvement and additional of relevant interpretation.  

k)   Myristicaceae Collection of Lawn XH 
i) Lawn analysis and update of inventory. 
ii) Review the sustainability of collection. 
iii) Additional of new collection. 
iv) Improvement and addition of relevant interpretation.  

l) Aquatic Plant Collection of Nassim Water Feature 
i) Lawn analysis and update of inventory. 
ii) Review the sustainability of collection and biological value. 
iii) Additional of new collection. 
iv) Improvement and addition of relevant interpretation.  

m) Enhancement planting of Nassim Gate and Rain Tree Drive 
i) Lawn analysis and update of inventory. 
ii) Review the sustainability of planting. 
iii) Improvement and addition of relevant interpretation. 

 

 Years 7–10: actions proposed [as above] 
a) Inventory, analyzing and de-accession of collection  

i) Update inventory. 
ii) Analyse collection over time. 
iii) De-accession if necessary. 
iv) Addition of relevant new plant taxa for collection. 

b)   Interpretation 
i) Review for additional and improvement of interpretation. 

             c)   Conservation of Heritage Collection Gene Pool 
i) Review the present collection and botanical value. 

d)   Nomination of Heritage Trees 
i) Work closely with plant records and arboriculture team to propose or 

nominate the possibility of potential Heritage Trees.  
e)  Turf Management Programme 

i) To improve and monitor the condition of planted groundcover at steep 
slopes and effectiveness to reduce dangerous turf management 
activities.      

ii) Improve turf condition by proposed remedial actions such as hollow 
tinning and proper treatments. 

iii) Back filling and top-dressing for uneven ground especially near the edge 
of foot paths which has subsided over time due to soil erosion, 
compaction and movement.  

f)  Tree Management Programme 
i) Apply leaf litter regularly under the tree canopies at least to the drip line 

in order to minimise mechanical damage to tree roots, soil compaction 
and keep soil moisture.  

ii) Employ proper tree management program for Heritage and potential 
Heritage Trees. 



iii) Regular scheduled tree inspection and maintenance. 
iv) Follow-up treatment for trees and palms that deteriorating in health and 

hazards such as termite infections and limited of growing space. 
g)   Pest, Disease and Fertilising Programme 

i) Recommend environmental friendly treatment or method such as 
biological control method in pests and disease management. 

ii) Monitoring of chemical usage to prevent over use of chemical in the 
garden.  

iii) Documentation of data collections such as trial control measures on pest 
and disease of plants.  

iv) Understand the different requirement of nutrients for different plant 
taxa and apply fertilizers accordingly.  

h)  Sunken Garden  
i) Lawn analysis and update of inventory. 
ii) Review the sustainability of plantings. 
iii) Additional of new introduced plant species. 
iv) Improvement and addition of relevant interpretation.  

i)   Cycad Collection 
i) Lawn analysis and update of inventory. 
ii) Review the sustainability of Cycads collection. 
iii) Additional of new collection. 
iv) Improvement and addition of relevant interpretation.  

j)    Dipterocarpaceae and Barringtinia Collection of Lawn XA 
i) Lawn analysis and update of inventory. 
ii) Review the sustainability of collection. 
iii) Additional of new collection. 
iv) Improvement and addition of relevant interpretation.  

k)   Myristicaceae Collection of Lawn XH 
i) Lawn analysis and update of inventory. 
ii) Review the sustainability of collection. 
iii) Additional of new collection. 
iv) Improvement and addition of relevant interpretation.  

l) Aquatic Plant Collection of Nassim Water Feature 
i) Lawn analysis and update of inventory. 
ii) Review the sustainability of collection and biological value. 
iii) Additional of new collection. 
iv) Improvement and addition of relevant interpretation.  

m) Enhancement planting of Nassim Gate and Rain Tree Drive 
i) Lawn analysis and update of inventory. 
ii) Review the sustainability of planting. 
iii) Improvement and addition of relevant interpretation. 
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Trellis Garden and Circle Line (Lawns EG 1, 2, 3 &4) [Bukit Timah Core: between Botanic 
Gardens station and Eco Garden, and along Bukit Timah Road boundary] 
 
Landscape Content 
The Trellis Garden was opened in October 2011 with the new Botanic Gardens station of the 
Circle Line MRT network. It serves as the Bukit Timah entrance of the Botanic Gardens. 
Exiting the train station and along the Bukit Timah Road boundary, the iconic rubber tree 
(Hevea brasiliensis) and gutta-percha (Palaquium sp.), surrounded by lemon grass 
(Cymbopogon citratus) reflect the Economic theme of Bukit Timah Core. Tall metal trellises 
flank both sides of the entrance plaza and arch over the winding footpaths that border small 
hills. Area is stark and few mature transplanted specimens of Clitoria fairchildiana are about 
the only shade providers in this young garden. On the hills, a variety of native trees/saplings 
are planted. Several are rainforest species such as Quercus, Intsia and Dipterocarpus. A 
single specimen of Hopea ferrea stands at the roundabout between EG2 and EG4. There is 
potential to develop this roundabout into an educational feature. One of the lawns, EG2, 
borders the new Downtown Line extension that is currently under construction.   
 
Present Condition 
The climber collection has established well and provides lovely shade to visitors. Many of 
the rainforest saplings will take some time to establish as they are slow-growing species.  
 
Constraints 
The undulating hills have an underlying waterlogged condition, which could limit species 
selection for planting. Species planted on hills dry out quickly while those on the ground 
suffer from waterlogging.  
 
Strengths 
Location, which is at the Bukit Timah Core entrance and close proximity with Kheam Hock 
Road. Species are planted close together, which would form a dense canopy in future years, 
supporting an uninterrupted biodiversity corridor from Kheam Hock Road.  
 
Weaknesses 
Interpretative labels are installed for some of the climbers but none for the trees. General 
lack of plant labels. Site is sunny and hot due to absence of shade from mature trees. Direct 
sunlight and heat is unsuitable for several rainforest species to establish and thrive. This is 
however, temporary.   
  
Potential for Improvement  
Landscape plans are currently drafted for the Downtown Line extension. It is important that 
species selected compliment the current planting plan at the Circle Line to reflect the 
economic and ecological theme of the Garden.  
 
10-year plan  

 Years 1 – 3: actions proposed 
a) Inventory 



i) Update of inventory to include all new plantings  
ii) Addition of relevant plant taxa to collection 

b) Interpretation 
i) Labelling of climber collection and new plantings of interest and installation of 
general plant labels for existing plantings. 

c) Tree Management Programme 
i) Formative and structural pruning of young trees and saplings 
ii) Regular tree inspection and maintenance of transplanted trees along EG2 and 3 
iii) Follow up treatment for declining specimens 

d) Fertilising, pest and disease control 
i) Climbers and trees to continue prescribed regime of regular fertilizing and leaf 
littering  

ii) Appropriate organic pest and disease control methods to be applied when necessary 

 Years 4 – 6: actions proposed [as above] 
a) Inventory, analysing and de-accession of collection 

i) Revisit and update inventory 
ii) Review of collection 
iii) De-accessioning of screening plants for Downtown Line extension 
iv) Addition of relevant new plant taxa to collection 

b) Interpretation 
i) Labelling and interpretative signage for new plantings of interest  

c) Introduction of new species to the Trellis Garden 
i) Successive planting of shrubs, epiphytes and groundcover species 
ii) Update and/or expansion of climber collection to include native fauna-attracting 
species 

d) Tree management programme 
i) Formative and structural pruning of young trees and saplings 
ii) Regular tree inspection and maintenance, and follow up treatment for declining 
specimens 

e) Fertilising, pest and disease control 
i) Prescribed regime of regular fertilizing and leaf littering as required 
ii) Appropriate organic pest and disease control methods to be applied when 
necessary 

 

 Years 7 – 10: actions proposed [as above] 
a) Inventory, analysing and de-accession of collection 

i) Revisit and update inventory 
ii) Review of collection 
iii) De-accessioning of plants if necessary 
iv) Addition of relevant new plant taxa to collection 

b) Interpretation 
i) Labelling and interpretative signage for new plantings of interest  

c) Introduction of new species to the Trellis Garden 
i) Successive planting of shrubs, epiphytes and groundcover species 
ii) Update and/or expansion of climber collection to include native fauna-attracting 
species 

d) Tree management programme 



i) Formative and structural pruning of young trees and saplings 
ii) Regular tree inspection and maintenance, and follow up treatment for declining 
specimens 

e) Fertilising, pest and disease control 
i) Prescribed regime of regular fertilizing and leaf littering as required 
ii) Appropriate organic pest and disease control methods to be applied when 
necessary 

 



The Garage and Economic Garden (Lawns XJ & XK, EG 5, 6, 7, 8, 9, 10, 11, 12 & 13) [between 

Evolution Garden and proposed northern boundary of Buffer Zone, and across towards 

Kheam Hock Road] 

Landscape Content 
This irregularly shaped parcel of land is the last portion of the former Economic Gardens in 
which the plantings survived its annexation as Raffles Memorial College (the remainder to 
the north, from Cluny Park Road to Evans Road, was apparently clear felled).  The Garage is 
the only original College building fully inside the public area of SBG and occupies the lowest 
area of this parcel of land.  The other former College housing and the current NUS Law 
Faculty property are upon the flat ground on the hill top and describe an arc.  Between 
these two is a steep slope facing west and north.  On the steeper west slope are 3 very tall 
oil palms from c. 1920, which accompany durian, cacao, cloves and nutmegs of likely similar 
age.  

Continuing from Garage on Lawn XK is the new Economic Garden, reclaimed from a swampy 
piece of land in the 1980s. It is connected to the former Economic Garden via the Red Brick 
Path and Cluny Park Road. A new development in 2011, the Linear Car Park runs parallel to 
Cluny Park Road, from the Garage building along EG13 to Melati Gate, where it borders the 
Trellis Garden. West of The Garage are some large angsana trees (Pterocarpus indicus), 
possibly contemporary with the foregoing. At a distance to the east, below the north-facing 
slope (opposite the Jacob Ballas Children’s Garden), is an old and possibly original rain tree 
(Samanea saman) bearing a superb epiphytic specimen of the native fern, Nephrolepis 
acutifolia, with fronds hanging down for metres. To the west of this tree is a small but 
important burial site, including graves dating from 1842 and 1881, the first believed to be 
the earliest in situ example in Singapore. The burial site is part of an area earmarked for the 
future expansion of the Children’s Garden. Moving from the burial site across the plaza to 
the Bamboo holding area is the less-visited part of EG8. This area is gazetted for 
development of the Ethnobotany Garden to showcase culturally important economic plants. 
The bamboos here are slated to be transplanted to the Tyersall Learning Forest. Central 
water body in the Garden is the Eco Lake, where the black swans and Lesser Whistling ducks 
reside. Eco Lake was excavated and serves as a basin for water runoff from surrounding 
lawns (EG5, 7, 8, 9, 10, 11) where excess water is drained into Rochor Canal. Areas near the 
lake (EG5, 9, 10 & 11) are open lawns; wooden gazebos are erected on slightly elevated 
grounds around the Eco Lake for unobstructed views of the surroundings. There is an island 
(EG6) close to the Coconut plot in the Eco Lake. Plants have been left to grow wild on this 
island and maintenance is minimal. The collections in this area form part of relatively recent 
plantings following the addition of the land by SBG between 1983 and 2003, reflecting the 
economic theme of the former Economic Gardens that occupied the site from 1879 – 1919.  
Most of these plantings are within the area of the proposed World Heritage Site Buffer 
Zone. 

Present condition 
Mostly good. Majority of the plantings are relatively new and establishing. A few of the 
ageing specimens in the Fruit Tree collection in Lawn XJ  and EG8 are leaning and require 
replacement. The beverage collection at EG7 and dye collection at EG12 require updating. 



Transplanted trees around EG5 and 8 appear to have established and proper arboriculture 
assessments are required to review their stability.  

Constraints 
The steeply sloping area to the south of the Garage is very narrow and served by only two, 
frequently congested paths. Eco Garden is also served by poor drainage systems and 
resulting water-logging due to the swampy nature of the ground. Waterlogged lawns limit 
species selection and inundated footpaths and lawns also cause great inconvenience to 
visitors during the monsoon season. There is underground soil movement as the earth is still 
settling, causing lawns and footpaths to sink. Water points are few and far between in Eco 
Garden. To reduce reliance on water tankers and manual watering during the dry season, a 
comprehensive irrigation system is required. 

Strengths 
Open lawns which are potential planting space for expansion of plant collections. The Eco 
Lake is also host and breeding ground to native and migratory birds such as the white-
breasted waterhen, watercock, kingfisher species and the popular resident black swans.  

Weaknesses 
Lack of interpretation for several collections. Some of the plant names have changed and 
their labels require updating.  

Potential for improvement 
Current collections can be expanded to include terrestrial and aquatic crop plants. 

Workshops to illustrate traditional culinary uses of the economic plants can be conducted as 

part of an educational feature. Apart from the economic theme, the new Eco Garden also 

encompasses the ecological theme. Ecologically-important plants such as wild relatives of 

commercial cultivars can be introduced to enhance biodiversity and promote ex situ 

conservation. They shall serve as excellent educational material to illustrate the relationship 

between commercial varieties and the wild species and should be interpreted.  

10-year plan 

 Years 1 – 3: actions proposed
a) Inventory, analysing and de-accession of collection

i) Revisit and update inventory
ii) Review of collections
iii) De-accessioning and relocation of plants for re-development work (JBCG

extension and Ethnobotany Garden) 
iv) Addition of relevant new plant taxa to collection
v) Addition of new collections to Eco Garden (eg., edible crop plants)

 Ethnobotany Garden
 Rubber collection with Michelin?

b) Interpretation
i) Labelling of new plantings
ii) Interpretative signage for key species of interest

c) Conservation of wild species with provenance



i) Seed collection and propagation of wild species as part of ex situ conservation 
efforts 

d) Tree management programme 
 i) Regular tree inspection and maintenance, and follow up treatment 
ii) Review of transplanted trees and maintenance 
iii) Formative and structural pruning of young trees and saplings 
iv) Removal of declining specimens  

e) Fertilising, pest and disease control 
i) Prescribed regime of regular fertilizing and leaf littering as required 
ii) Appropriate organic pest and disease control methods to be applied when 

necessary 
f) Turf management programme 

i) Regular top-dressing of uneven/waterlogged lawns 
ii) Reduction of turf areas by increasing mulching zones and suitable groundcovers 

g) Evaluation of drainage and irrigation system 
i) In-depth assessment of Garden hydrology  
ii) Prescription of appropriate measures to alleviate flooding 
iii) Appropriate modes of watering to be applied 

 
 

 Years 4 – 6: actions proposed 
a) Inventory, analysing and de-accession of collection 

i) Revisit and update inventory  
ii) Review of collections 
iii) De-accessioning of plants  
iv) Addition of relevant new plant taxa to collection 
v) Relocation of Fruit Tree collection from EG8 for JBCG extension 

b) Interpretation 
i) Labelling of new plantings 
ii) Interpretative signage for key species of interest 

c) Conservation of wild species with provenance  
i) Seed collection and propagation of wild species as part of ex situ conservation 
efforts 

d) Tree management programme 
 i) Regular tree inspection and maintenance, and follow up treatment 
ii) Review of transplanted trees and maintenance 
iii) Formative and structural pruning of young trees and saplings 
iv) Removal of declining specimens 

e) Fertilising, pest and disease control 
i) Prescribed regime of regular fertilizing and leaf littering as required 
ii) Appropriate organic pest and disease control methods to be applied when 

necessary 
f) Turf management programme 

i) Regular top-dressing of uneven/waterlogged lawns 
ii) Reduction of turf areas by increasing mulching zones and suitable groundcovers 

g) Evaluation of drainage and irrigation system 
i) In-depth assessment of Garden hydrology  



ii) Prescription of appropriate measures to alleviate flooding 
iii) Appropriate modes of watering be applied/installation of more irrigation 

points 
 

 Years 7 – 10: actions proposed 
a) Inventory, analysing and de-accession of collection 

i) Revisit and update inventory  
ii) Review of collections 
iii) De-accessioning of plants  
iv) Addition of relevant new plant taxa to collection 

b) Interpretation 
i) Labelling of new plantings 
ii) Interpretative signage for key species of interest 

c) Conservation of wild species with provenance  
i) Seed collection and propagation of wild species as part of ex situ conservation 
efforts 

d) Tree management programme 
 i) Regular tree inspection and maintenance, and follow up treatment 
ii) Review of transplanted trees and maintenance 
iii) Formative and structural pruning of young trees and saplings 
iv) Removal of declining specimens 

e) Fertilising, pest and disease control 
i) Prescribed regime of regular fertilizing and leaf littering as required 
ii) Appropriate organic pest and disease control methods to be applied when 

necessary 
f) Turf management programme 

i) Regular top-dressing of uneven/waterlogged lawns 
ii) Reduction of turf areas by increasing mulching zones and suitable groundcovers 

 

 



Foliage Garden (Lawns FL1, 2, 3, 4 & EG14) [Bukit Timah Core: between Garage and Eco 
Garden, bordering LXK, Linear Car Park, EG 8, 9 and 10] 
 
Landscape Content 
Redeveloped from EG14 in 2013, the 0.5ha Foliage Garden is the newest addition to the 
Botanic Gardens. The once former carpark area with a flat terrain was sculpted into a hilly 
landscape with meandering footpaths served by four entrances. Each hill highlights a 
different group of foliage plants, including Dracaena, Cordyline, Begonia, Nepenthes, 
Araceae and Acanthaceae cultivars. The central area remains flat and supports a variety of 
groundcovers and mosses. A shallow pond excavated from the waterlogged surroundings 
showcases Victoria ‘Longwood Hybrid’ among other aquatic flora. The shady site is flanked 
by some large angsana (Pterocarpus indicus) and raintrees (Samanea saman). They host the 
epiphytic Dendrobium and Hoya species. A viewing deck under a central raintree provides 
an elevated overview of the Foliage Garden and glimpses of the Garage. A large specimen of 
Nauclea orientalis offers excellent shade to a small Ardisia collection near the entrance 
opposite EG8. Next to Nauclea orientalis is an uncommon tree, Teijsmanniodendron 
pteropodum, with fragrant pink inflorescence and interesting winged petiole which deserves 
more feature.   
 
Present condition 
Good.  
  
Constraints 
Dense foliage and terrain render arboriculture and horticulture maintenance difficult. High 
water table and underlying clayey soil limit species selection.  
 
Strengths  
Unique collection of cultivars.  
 
Weaknesses 
Cultivars may change and do not stay true to form depending on environmental conditions, 
which are affected by the monsoon season and amount of filtered sunlight.  
 
Potential for improvement 
Apart from leaf variegation and pigmentation, collection of foliage plants with different 
textures and modifications can be improved. Some common mass-planted cultivars/species 
can be removed for native/wild species with attractive foliage. Slope behind the hill of 
Asplenium nidus can be utilised to feature Bougainvillea as foliage plants to connect with 
the existing Bougainvillea collection on EG10.  
 
10-year plan  

 Years 1 – 3: actions proposed 
a) Inventory, analysing and de-accession of collection 

i) Revisit and update inventory  
ii) Review of collections 
iii) De-accessioning of some common mass-planted species  
iv) Addition of relevant new plant taxa to collection 



b) Interpretation 
i) Labelling of new plantings 
ii) Interpretative signage for key species of interest 

c) Conservation of cultivars and wild species with provenance  
i) Seed collection and propagation to maintain/increase gene pool and stock 

d) Tree management programme 
 i) Regular tree inspection and maintenance 
ii) Review and propose suitable arboriculture management methods 

e) Fertilising, pest and disease control 
i) Prescribed regime of regular fertilizing and leaf littering as required 
ii) Appropriate organic pest and disease control methods to be applied when 

necessary 
f) Monitoring of drainage system 

i) Assessment of Garden hydrology  
ii) Prescription of appropriate measures to alleviate flooding 

 

 Years 4 – 6: actions proposed 
a) Inventory, analysing and de-accession of collection 

i) Revisit and update inventory  
ii) Review of collections 
iii) De-accessioning if necessary 
iv) Addition of relevant new plant taxa to collection 

b) Interpretation 
i) Labelling of new plantings 
ii) Interpretative signage for key species of interest 

c) Conservation of cultivars and wild species with provenance  
i) Seed collection and propagation to maintain/increase gene pool and stock 

d) Tree management programme 
 i) Regular tree inspection and maintenance 
ii) Application of suitable arboriculture management methods 

e) Fertilising, pest and disease control 
i) Prescribed regime of regular fertilizing and leaf littering as required 
ii) Appropriate organic pest and disease control methods to be applied when 

necessary 
f) Review of drainage system 

i) Assessment of Garden hydrology  
ii) Application of appropriate measures to alleviate flooding 

 

 Years 7 – 10: actions proposed 
a) Inventory, analysing and de-accession of collection 

i) Revisit and update inventory  
ii) Review of collections 
iii) De-accessioning if necessary 
iv) Addition of relevant new plant taxa to collection 

b) Interpretation 
i) Labelling of new plantings 
ii) Interpretative signage for key species of interest 



c) Conservation of cultivars and wild species with provenance  
i) Seed collection and propagation to maintain/increase gene pool and stock 

d) Tree management programme 
 i) Regular tree inspection and maintenance 
ii) Application of suitable arboriculture management methods 

e) Fertilising, pest and disease control 
i) Prescribed regime of regular fertilizing and leaf littering as required 
ii) Appropriate organic pest and disease control methods to be applied when 

necessary 
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National Orchid Garden Display and Lawn T 
 
Landscape Content and Heritage Value 
Interest in orchids first stemmed from former director Henry Ridley who started an 
orchid collection programme in 1888. It was later expanded by subsequent directors, 
I.H. Burkill and R. E Holttum. Since then, orchids have been synonymous with the 
Singapore Botanic Gardens (SBG). The National Orchid garden (NOG) was opened in 
1995 by then Senior Minister Lee Kuan Yew after three years of construction. It 
consists of 2 hectares of display area and 1 hectare of nursery. NOG boasts an array 
of more than 600 orchid species and 2000 hybrids. It is situated on a hill with the 
westernmost limit being the highest and is tiered downwards to accommodate the 
orchid collections. Visitors to NOG are welcomed into NOG at the Orchid Plaza. Four 
Chrysophyllum cainito (Star Apple) surround a water feature covered in lithophytic 
aroids and begonias with a large Grammatophyllum speciosum (Tiger orchid) sitting 
on top. Inside NOG, the orchids and complementing foliage have been clustered into 
colour zones representing the four seasons. The seasons progress in a northwards 
direction with winter being the northernmost limit of NOG. Of heritage significance 
is Burkill Hall, strategically situated at the westernmost tip of NOG serving as a 
vantage point over the Gardens. Burkill Hall was constructed between 1867 and 
1868 and was formerly the Gardens’ Director's house up till 1969. It is named in 
honour of the only father-and- son pair to hold the post of Director of Singapore 
Botanic Gardens: Isaac Henry Burkill (1912-1925) and Humphrey Morrison Burkill 
(1957-1969). Along Burkill Gate Road leading up to the service entrance of NOG 
(Lawn T) are two heritage trees, both of which are Sindora wallichii. Opposite the 
two Sindora, is another heritage tree Parkia speciosa. It has large buttress roots and 
estimated to be 30 metres in height. In between the two Sindora is a magnificent 
Johannesteijsmannia perakensis, the only member of it genus to form a clear stem. It 
is complimented by other species of Johannesteijsmannia and Licuala cordata, a very 
unusual slow growing fan palm with almost perfect circular fronds. Sandwiched 
between VIP Orchid Garden and the Orchidarium is a prominent drooping 
Leptospermum brachyandrum. It’s soft bark is subject to frequent vandalism. 
Although not condoned, the etchings on the bark have given the tree its uniqueness. 
The palm Hyphaene dichotoma is unique due to its unusual branching habit that is 
not often seen in the palm family. It is important as the only two plants of this 
species in the Gardens, are both found in NOG. 
  
There are future plans for the next 2-3 years of expanding the NOG nursery to the 
adjacent allotted (c. 2010) Tyersall land. 
 
Other Significant Structures 
The two cranes standing atop a cascading waterfall at Crane Fountain symbolize 
peace and prosperity as they greet visitors entering NOG and the sound of running 
water also giving visitors a sense of peace and tranquillity. Adjacent to the birdcage 
is the Tiger Fountain, which rightfully has a Grammatophyllum speciosum nestled on 



top. There are two fountains in the Bromeliad House, the Fan Palm Fountain and 
Farfugium Fountain as well as two sculptures, the Little Girl with Shell and the 
Elephant. All of which were donated by Lady Yuen-Peng McNeice. The birdcage was 
formerly used in Singapore Garden Festival (SGF). Following the SGF event, it was 
installed in 2008 and serves as a focal point and a pleasant photogenic spot in the 
summer zone. Walking northwards from the Crane Fountain is the Golden Arch. 
There are four overhanging arches which are mounted with Oncidium ‘Golden 
Shower’. This area has now become a classic photo spot for tourists whom marvel at 
the bright yellow Oncidium sprays. There are two sun dials in NOG. One is located in 
the VIP Orchid Garden and the other is located adjacent to the Mirror Trellis.   
 
Collections: 
NOG consists of the following major collections: 
 
I. Orchidarium 
The Orchidarium is NOG’s collection of species orchids. It is 0.3 hectare in size. There 
are approximately 600 orchids belonging to 97 genera. The Orchidarium is designed 
to mimic the natural habitat of orchids in the wild. Besides species orchids, there are 
also other unique botanical curiosities such as Trevisia palmata, Tacca 
leontopetaloides and Philodendron goeldii. The Orchidarium is split into four sectors 
representing Asia, South America, Africa and Singapore with each sector 
accommodating orchids from the respective continents.  
 
Present Condition 
All of the orchids in the Orchidarium are epiphytic. Planting is dense with an 
emphasis on different forms of foliage. The Orchidarium is heavily shaded. However 
it is ideal for growing Begonia species which are grown on the opposite side of the 
waterfall. Tree ferns have been planted on either side of the walkway to add height 
and accentuate the rainforest look. Collection lacks labels and interpretation. 
 
Strengths 

- Unique plants that are unlikely to be seen in any other garden in Singapore 
- Wooden structures can be used for mounting of additional orchids. 
- Species orchids that hail from as far away as Africa and South America. 

o Appeals to tourists and locals  
 
Constraints 
There is a lack of space and the four sectors are under-represented. There aren’t as 
many flowering orchids in the Orchidarium as species orchids do not flower as 
readily.   
 
Weaknesses and Potential Improvements 

- Lack of interpretative signage  and plant labels in general 
o Write up about orchids from Africa, South America, Asia and also 

about native orchids to Singapore. 
- Over-shading from trees   

o More light through the canopy will induce flowering 



- Enhancement of species collection 
o Addition of species orchids 

 
 
II. VIP Orchid Garden 
NOG regularly plays host to top-ranking officials and celebrities of different 
countries. An orchid hybrid would be named after them to commemorate their visit 
to the Gardens. The first VIP orchid is Aranthera Anne Black, named in 1956 after 
Baroness Anne Black, wife of the former Governor of Singapore. These VIP orchids 
are displayed in the VIP Orchid Garden beside Burkill Hall.  The VIP Orchid display is 
changeable to showcase a selection of flowering VIP hybrids. The VIP Orchid Garden 
is designed like an English garden to complement Burkill Hall with the lion statues at 
the entrance and exit of the garden accentuating the English feel.  
 
Present Condition 
The VIP orchid collection consists of 16 temporary displays and 13 permanent 
displays. The temporary displays in ceramic pots are renewed whenever the flowers 
fade, except for those in permanent beds. Some of the plant labels have faded off 
and will be replaced by the end of 2013. Of concern is for Paravanda Nelson 
Mandela. This orchid takes a long time to establish and failure to establish results in 
a gradual loss of vigour. The filler plants are well-maintained and manicured to suit 
the intended look.  
  
Constraints 
The biggest constraint is the availability of VIP orchids in bloom for display during 
low flowering months. 
 
Strengths 
The VIP Orchid Garden is one of the feature attractions of NOG. It is the only English 
themed garden in NOG, hence complementing the former colonial house, Burkill 
Hall. It is also the showcase of a successful orchid breeding program. 
 
Weaknesses and Potential Improvement 
The showcase of VIP orchid collection is dependent on orchids that are currently 
flowering. If the particular VIP orchid is not flowering, it will not be displayed. 
Increasing numbers of stock plants regularly in PPN and PRD ensures flowering 
continuity of VIP orchids. Better interpretations through descriptions and tributes to 
significant VIP orchids such as Paravanda Nelson Mandela can be put in place. 
The location currently is not the best as it no longer along the tour route of VIP visits. 
It is proposed to be relocated during the redevelopment of NOG. 
 
III. Celebrity Orchid Garden 
Like the VIP Orchid Garden, the Celebrity Orchid Garden is a collection of orchids 
named after personalities with significant contributions in their respective field of 
works. The Celebrity Orchid Garden is  semi-circular in shape with five basins for 
display of orchids, 2 wooden structures and a further three beds on the opposite 



side of the footpath. Some famous celebrity orchids include Dendrobium Bindi Irwin, 
and Ascocenda Shah Rukh Khan and Vanda Andrea Bocelli.  
 
Present condition 
The Celebrity Orchid Garden consists of 12 celebrity orchids, of which 4 beds are 
replaced when the sprays of orchid flowers are spent. All celebrity orchids have 
updated labels. The filler plants have been well maintained. As orchids in the 
permanent beds are not always in flower, the Celebrity Orchid Garden may look 
devoid of flowers at times.  
 
Constraints 
Accessing the basins whilst changing of orchids can be tedious as the basins are 
elevated above body level. Only when new celebrity visitors visit the Gardens can 
new celebrity orchids be named.  Orchid naming after celebrities does not occur as 
often as the VIP orchid naming. 
 
Strength  

- There are always available plants for replacement whenever the flowers are 
spent.  This ensures that there will always be orchid flowers for visitors to 
admire. 

- The wide path at Celebrity Orchid Garden is able to accommodate a larger 
number of people at any one time as compared to VIP orchid garden. 
 

Weakness and Potential Improvements 
- Lack of additional space for more celebrity orchid beds. 

o There are plans to relocate Celebrity Orchid Garden in the near 
future. 

- There is a need to develop more stock plants asexually or through micro-
propagation to bulk up displays . 

- Plant labels do not give sufficient background about the celebrity and his/her 
orchid. 

o Intepretative signs can include a photo of the celebrity and a write-up 
on why the orchid was chosen. 

 
IV. Cool House 
The Cool House rightfully belongs in the winter zone of NOG. Its purpose is to 
simulate a tropical montane forest. The collection is divided into orchids originating 
from the old world on the right-hand side of the board walk and those from the new 
world on the left-hand side. Almost all of the orchids in the Cool House are either 
epiphytic or lithophytic. The temperature in Cool House averages between 19⁰ to 
22⁰ C. Mist is sprayed at half-hour intervals. Besides orchids, another focal point is 
the carnivorous plant collection located towards the exit. 
 
 
Present Condition 
When the misters come on, together with the sound of gushing water, visitors get a 
feel of what it is like in a montane forest. However, there is a need to update the 



interpretation in the Cool House and labelling of the orchids and other miscellaneous 
plants. There has also been dieback of mosses, resulting in metal-netting and 
concrete walls being exposed. There have not been many new additions of orchids 
to the Cool House since Singapore Garden Festival.  
 
 
Constraints 
There is insufficient storage area for highland orchid stock plants as there is no 
available nursery cool houses to stock and maintain the cool climate species needed 
for replenishment for aged or unhealthy plants as the two air-conditioned 
glasshouses in Potting Yard are filled with miscellaneous research collection of 
herbarium taxonomists. Currently, existing stock is maintained on the ground floor 
of the Cool House, where light levels and air flow are inadequate. There are also 
access problems when maintaining orchids mounted to the rock structures as the 
area to work around is very small due to the varied size of surrounding rock 
structures and poor maintenance accessibility. It is also difficult to mount orchids 
onto rock structures as concrete nails are required. Due to the high humidity, orchid 
leaves need to be frequently wiped of algae.  
 
Strengths 

- Unique species that require a lower temperature to flower can be displayed 
o Examples are Bulbophyllum echinolabium, the Bulbophyllum with the 

largest flowers in the genus and Maxillaria species 
- Classic botanical curiosities in the form of carnivorous plants such as 

Nepenthes are displayed. 
- The Cool House is the earliest air-conditioned conservatory opened to the 

public in 2004 prior to the Gardens by the Bay conservatories that started in 
June 2012. 

o Besides viewing the botanically interesting plants, visitors also enjoy 
cooling off in the Cool House. 

 
Weaknesses and Potential Improvements 

- Orchids close to the boardwalk are subject to theft and vandalism 
o Installation of live security cameras 

- Flowers close by the vertical glass panels face outwards as they orientate 
themselves to where the sunlight is shining from. 

o Inclusion of growth lights to allow flowers re-orientate themselves to 
face the boardwalk. 

- Lack of interpretative signs and labels about montane forests and their type 
of plants  

o Signs can be attached to rock structures and not just on the 
boardwalk 

- Not many local nurseries supply highland orchids. The best opportunity to 
purchase them is during Singapore Garden Festivals when there are overseas 
orchid nurseries selling at the shops. Other possibility is to work with 
overseas botanical institutions to start plant exchanges or purchase online. 



- The Cool House has the potential to be enlarged to accommodate a larger 
variety of highland plants including Azalea and Rhododendron species 

- There is no monitoring device of temperature. There is potential to develop a 
monitoring device that also allows staff to control temperature. When 
temperature is lowered at night, it can be used as a trigger for flower 
initiation. 

- There is plan to overhaul the cooling system to one that is more energy 
efficient and take up lesser floor space. 

- It is proposed to redesign the cool house to allow visitors to walk the lower 
level of cool house to enjoy the plants planted below. There is plan to expand 
the cool house to allow us to showcase more of the highland plants in our 
collections. 

- It is also proposed to build a cool growing house in NOG nursery during the 
redevelopment to house our cool growing orchids as well as initiating 
flowering of our orchid hybrids. 

 
 
V. Tan Hoon Siang Mist House 
The Tan Hoon Siang Mist House was named in honour of Tan Hoon Siang, a 
descendant of successful philanthropist Tan Tock Seng. It is named the Mist House 
because when the misters come on every half an hour, the entire house is shrouded 
in a fine mist. The Mist House showcases unusual orchid hybrids from around the 
world, often with vibrant colours and odd shapes. The collection is arranged based 
on different orchid alliances. Popular with visitors is the collection of fragrant 
orchids, with Rhyncovanda colmarie and Vanda Mimi Palmer providing a spicy and 
chocolate-like sweetness respectively. 
 
 
Present Condition 
The displays in the Mist House consist of unique and brightly coloured orchids. The 
orchids are grouped broadly based on their botanical alliances. The pathway 
meanders past pots with monopodial orchids and wooden structures mounted with 
epiphytic orchids. The orchid flowers appear to visitors to always be in bloom as they 
are renewed on a weekly basis. The arrangements of orchids provide visitors with 
many photo opportunities. 
 
Constraints  
The roof of the Mist House is not completely sheltered from rain. Hence, after 
successive periods of rainfall the orchid blooms do not last as long. The low height of 
the Mist House roof reduces air flow and results in uneven light penetration. 
 
 
Strengths  

- Misting effects adds an element of the unexpected for visitors. 
- High density of contrasting orchid blooms nestled in rainforest foliage. 
- The fragrant orchid section provides interaction for visitors. 

 



 
 
Weaknesses and Potential Improvements 

- Lack of any form of interpretation 
o Signage depicting background information on Phalaenopsis, 

Oncidiums and Dendrobiums, as these genera are regularly featured 
in the Mist House. Instead of interpretative signage, flat screen 
televisions can also be used to play educational videos but have to 
take into account of the misting affecting circuitry. 

- Raising of roof to allow better air movement through the Mist House 
o Additional use of Huperzia spp., and the like, can be hung from the 

raised roof without obstructing visitors’ path and views. 
o Trees in Mist House are also able to grow to a larger height and have 

better form. 
- The Mist House structure has not changed since its construction in 1994. 

There is potential to expand the Mist House through NOG 13 and also create 
a shelter that connects Mist House with Bromeliad House. 

- Plastic shelter to be placed over Mist House to prevent excess rain water 
from damaging flowers during rainy seasons. 

 
VI. Lady Yuen-Peng McNeice Bromeliad House 
The Lady Yueng-Peng McNeice Bromeliad House was named after its sponsor, Lady 
Yuen-Peng McNeice, who generously donated a large collection of bromeliads 
acquired from Shelldance nursery, Florida in 1994. Among the the bromeliads, there  
are Tillandsia species seen mounted on wooden structures together with Ananas 
species that represent the pineapples in the Bromeliad House. 
 
Present Condition 
The entire collection has been replanted, with old growth removed. The bromeliads 
have been re-clustered with members of the same species. The plant labels need to 
be updated and the collection re-inventorised.    
 
Constraints 
The architectural forms of the bromeliads are often overshadowed by the brilliance 
of the orchids in the Mist House. Often visitors bypass the Bromeliad House and 
proceed straight to the Cool House.  
(The small space and the similar growing condition is a big cause of all our bromeliad 
looking the same) 
 
Strengths 
-‘Elephant’ and ‘Little Girl with Shell’ sculptures provide a light-hearted feel to the 
Bromeliad House 
-Colourful bromeliad leaves found throughout Bromeliad House creates a visual 
break from the diverse collection of orchid flowers. 
 
 
Weaknesses and Potential for Improvement 



-Tillandsia collection can be improved. Showcase of even more Tillandsia species 
with different forms 
-Need for more interactive interpretations, linking bromeliads to their growth in the 
wild. 
-Lack of large specimens of bromeliads. Possible exchange with Gardens by the Bay. 
-The crown of most bromeliads stores rain water, despite application of BTI, it 
remains a potential source of mosquito breeding. 
 
 
 
10 year plan of NOG Display and Lawn T 
 

 Years 1–3: actions proposed [to include de-accessioning, acquisitions, 
interpretation] 

a) Inventory check, analyzing and de-accession of collection where necessary  
i) Update inventory. 
ii) Analyse collections over time. 
iii) De-accession if necessary. 
iv)  Addition of new orchid species relevant to Orchidarium and 

Cool House 
b) Interpretations 

i) Labels where required for general collection. 
ii)  Fabrication of new interpretative signage for Celebrity Orchid 

Garden with write-up and picture of celebrity. 
iii)  Interpretation signage for Orchidarium describing orchids   from 

the four sectors. 
iv)  To provide interpretation signage for Cool House describing 

characteristics of montane habitat. Signage not limited to 
boardwalk, may be attached to rock structures. 

v)   Educational signage to be placed within Mist House. 
c)   Conservation of Heritage Collection Lineage 

i) Review the present collection strength in terms of 
conservation and botanical values in 2nd year and subsequent 
years. 

ii) Formulate and implement a conservation strategy such as            
propagation and seed collection of valuable old and rare 
plants of known provenance to maintain the lineage. 

d)  Tree Management Programme 
i) Regular tree inspection and maintenance. 
ii)  Follow up treatment for trees that are deteriorating in health 

e)   Pest, Disease and Fertilising Programme 
i) Collect data on successful fertilizer programme that are in use 

in other orchid nurseries. 
ii) Maintain pesticide spraying regime of orchids. 
iii) To study the need of fertilizers for orchids and foliage plants 

and application of appropriate fertilizers.  



iv) Environmental friendly pesticides/fertilizer trials and 
subsequent incorporation into management regime.   
 
  

f) Redevelopment of National Orchid Orchid 
i) Replacement of the Entrance Plaza 
ii) Relocation of VIP orchid garden and Celebrity orchid garden 
iii) Improvement and expansion of Cool House 
iv) Replacement of Mist House & Bromeliad House 
v) Replace with energy efficient air-conditioning in Cool House 
vi)  To air-conditioned 3 shelters and add in interpretation 
vii) Revamp the Heritage Orchid Display 
viii) Addition of new attraction: Orchid Safari 
ix) Revamp Orchidarium 
x) Improvement of Interpretation 
xi) Erection of more plant trellis to create more shade for visitors 
xii) Replacement of existing trellis 
xiii) Replacement of water fountains 
xiv) Installation of misting to cool ambient temperature for visitor’s 

comfort 
xv) Replacement of irrigation system 

g) Lawn T 
  i)  Removal of self-sown Oil Palm. 
  ii)  Install heritage signage for Parkia speciosa. 
  iii) Periodic removal of Dioscorea sansibarensis. 

iv)  Potential area to introduce suitable regional tropical rainforest 
saplings 

  

 Years 4–6: actions proposed [as above] 
a) Inventory, analyzing and de-accession of collection  

i) Revisit and update inventory 
ii) Review of collection. 
iii) De-accession if necessary. 
iv) Addition of relevant new plant taxa to collection 

 
b) Interpretation 

i)  Labels and interpretation where required for general 
collection. 

 
 
c)   Conservation of Heritage Collection Lineage 

i)  Review the present collection strength and the collection 
preservation needs for the period. 

 
d) Nomination of Heritage trees 

i)  To work with Plant Records and Arboriculture to decide the 
possibility of naming the first heritage tree in NOG display 



area. One potential tree may be Leptospermum brachyandrum 
at the exit of VIP orchid garden. 

e) Tree Management Programme 
i) Regular tree inspection and maintenance. 
ii)  Follow up treatment for trees that are deteriorating in health. 

 
f) Pest, Disease and Fertilising Programme 

i)  Addition of another spraying dumper to hasten the time taken 
to spray orchids and foliages. 

ii)  Propose and apply fertilising programme to meet the needs of 
the collection. 

iii) Environmental friendly pesticides and fertilizers to be 
incorporated more into existing regimes.  

g) Lawn T 
  i)  Removal of self-sown Oil Palm. 
  ii) Periodic removal of Dioscorea sansibarensis. 
  iii)  Continue maintenance and monitoring of old trees 
 
  
 

 Years 7–10: actions proposed [as above] 
a)   Inventory, analyzing and de-accession of collection  

i) Revisit and update of inventory 
ii) Review of collection 
iii) De-accession if necessary. 
iv) Addition of relevant new plant taxa to collection, if required 

 
b)   Interpretation 

i)  Labels and interpretation where required for general         
collection. 

 
c)  Conservation of Heritage Collection Lineage 

i) Review the present collection strength and the collection 
preservation needs for the period. 

e) Tree Management Programme 
i) Regular tree inspection and maintenance. 
ii)  Follow up treatment for trees that are deteriorating in health. 

f) Pest, Disease and Fertilising Programme 
i)  Propose and apply fertilising programme to meet the needs of 

the collection. 
ii)  Environmental friendly pesticides and fertilizers to be 

incorporated more into existing regimes. 
g) Lawn T 
  i)  Removal of self-sown Oil Palm. 
  ii) Periodic removal of Dioscorea sansibarensis. 

iii)  Continue maintenance and monitoring of old trees 
 



 
 
 

National Orchid Garden Nursery (Lawn Z) 
 
Landscape Content and Heritage Value 
The NOG Nursery was built in 1995 to supply orchids to NOG and is not accessible to 
public. It is one hectare in size. The nursery is built on a slope facing west and stands 
where the early Economic Garden trial area of SBG was situated. The orchids are 
grown on metal benches which can be covered in shade netting if needed. Of 
heritage importance is an Alstonia angustiloba located near the side entrance to 
Lower Palm Valley Road. It is the only heritage tree in NOG nursery. There are also 
several large trees in the nursery compound. These include three large Khaya 
grandiflora with impressive trunk sizes and heights of approximately 30m. These 
trees do not have any heritage status yet but can be nominated in the future if this 
plot is opened up for public access. There are also several rare Durio species such as 
the three very old Durio graveolens (Red Durian) which dates back to the time when 
this area was part of the Economic Garden and also Durio kinabaluensis that has 
frequently flowered but failed to fruit due to squirrel damage to flowers. Besides the 
many tall trees in NOG nursery, there are a pair of Duabanga grandiflora situated 
next to the Seedling Shade House worth noting. Their estimated height is 
approximately 20 metres with interesting short-lived flowers. On the northern side 
of the nursery is a large sprawling tree, Elateriospermum tapos .It’s fallen leaves are 
used for leaf mulching.  
 
Other Significant Structures 
The main office block which houses the NOG Nursery office also houses the worker’s 
rest area. There are also facilities for re-potting and maintenance of orchids. There 
are also three store rooms which house a variety of nursery supplies. Besides that, 
there is the Species Shade House and the Seedling Shade House. The Species Shade 
House stores orchids that belong in the Orchidarium and the Seedling Shade House 
is used as a growing-out area for seedlings that have been de-flasked. 
 
Present Condition 
The present condition is average and in need of upgrading. Some of the shade 
netting on the benches needs to be removed. As the topography of the nursery is 
steeply sloping and is not terraced, accessing some of the benches can be hazardous 
when wet and the protruding tree roots can be a trip hazard. The shade cast by the 
tall trees allows little light onto the orchids and thus orchids in affected areas flower 
irregularly. The large trees themselves are monitored regularly by the Arboriculture 
team and appear to be in good condition. 
 
 
Constraints 
There is a lack of shade houses, thus subjecting orchid flowers to damage by 
squirrels. As some of the benches are on slopes and the ground is not terraced, it 
makes accessing the area rather tedious and dangerous. 



 
 
 
Weaknesses 
As the nursery is on a slope, gradual erosion of soil may be detrimental for large 
trees. The potting area is exposed to wind and rain. Sand and other media is left in 
jumbo bags because the excess shower prevents staff from preparing soil mixes for 
planting in advance. Invasive tree roots have also grown into the tarmac, as a result, 
dumpers or trolleys go over the roots with bumps and shakes, causing the orchids to 
sway and potentially get damaged. 
 
 
Potential for Improvement 
When Tyersall extension is developed, the space can be utilized to grow more orchid 
species and hybrids. Orchids from NOG’s satellite nurseries, i.e. Pasir Panjang 
Nursery and Peirce Road Depot, can be accommodated and consolidated  here. The 
nursery area in this extension can also be opened up to the public to provide behind-
the-scene aspects needed to support NOG display. This would provide an excellent 
opportunity to show the stages of work involved in putting an orchid on display.  
 
10 Year Plan of NOG Nursery 
 

 Years 1–3: actions proposed [to include de-accessioning, acquisitions, 
interpretation] 

a) Inventory, analyzing and de-accession of collection  
i)  Update inventory 
ii)  Analyse collection over time. 
iii)  De-accession if necessary. 
iv)   Addition of stud plants that can be used for orchid breeding. 

 
b)   Conservation of Heritage Collection Lineage 

i) Review the present collection strength in terms of heritage 
values in 2nd year and subsequent years. 

ii) Formulate and implement a conservation strategy such as 
micro-propagation /seed collection of valuable old and rare 
orchids of known provenance to maintain the lineages. 

 
c) Tree Management Programme 

i)   Regular tree inspection and maintenance. 
ii)           Follow-up treatment for trees that are deteriorating in health. 

 
 
 
d)   Pest, Disease and Fertilising Programme 

i) Continuous exploration into non-chemical treatment for 
controlling pests & diseases. 



ii)  Propose and apply fertilising programme to meet the needs    
of the collection. 

iii) Environmental friendly pesticides and fertilizers to be 
incorporated more into existing regimes. 

 
e) Structures 
  i) Implementation of irrigation system in the NOG Nursery 

- To include automated water pumping mechanisms, 
treatment and storage facilities and sprinkler/mister outlets. 

  ii) New benches, hanging racks and shade nettings. 
 
f) Terracing of slopes  

i) To increase growing area for orchids and allow more benches 
for expanding stock of orchids. 

ii) For areas that are obstructed by large tree roots, elevated 
platforms can be constructed. 

 
g) Improvements to Shade Houses 

i) Upgrade structural and ventilation systems for the two shade 
houses. 

 
 

 Years 4–6: actions proposed [as above] 
a) Inventory, analyzing and de-accession of collection  

i)  Update inventory 
ii)  Analyse collection over time. 
iii)  De-accession if necessary. 
iv)   Addition of stud plants that can be used for orchid breeding. 

 
b)   Conservation of Heritage Collection Lineage 

iii) Review the present collection strength in terms of heritage 
values in 2nd year and subsequent years. 

iv) Formulate and implement a conservation strategy such as 
micro-propagation and seed collection of valuable old and rare 
orchids of known provenance to maintain the lineages. 

 
c) Tree Management Programme 

i)   Regular tree inspection and maintenance. 
ii)           Follow up treatment for trees that are deteriorating in health. 

 
d)   Pest, Disease and Fertilising Programme  

i) Recommend possible non-chemical treatment for controlling 

  pests & diseases. 

  ii)  Propose and apply fertilising programme to meet the needs    
   of the collection. 
  iii) Environmental friendly pesticides and fertilizers to be  
   incorporated more into existing regimes. 



 
e) Centralization of PPN, PRD and NOG Nursery  

i) With the space allocated from Tyersall extension, all orchids 
from PPN and PRD to be centralized in NOG Nursery.  

 
f) Educational Programme 

  i)  Inclusion of Micro-propagation Lab to NOG    
  Nursery Facility. 

ii)  Proposed classrooms for teaching orchid propagation and 
hybridisation. To have an adjoining library for reference books 
on orchids. 

iii) To have an educational tour detailing the steps of how orchids 
are hybridised, propagated, grown out and eventually 
displayed in NOG. 

iv) To include public-interaction facilities  
 
 
g) Additional cool house solely for storage of highland orchids 

i) Existing orchids in the Cool House can be propagated and 
grown out. 

 
h) Nomination of Heritage Trees 

i) To work with Plant Records and Arboriculture to decide the 
possibility of nomination of more Heritage trees.  

ii) Durio graveolens, Khaya grandiflora, Duabanga grandiflora 
and Elateriospermum tapos potentially can be allocated 
heritage status. 

i) Quarantine Area 
i)  Space needs to be allocated to quarantine new orchids 
ii) More space needed for storage of seedling flasks from Micro-

propagation lab 
 
j) Combined Office 

i) New centralised office building to support both NOG Display 
and Nursery staff   

 

  Years 7–10: actions proposed [as above] 
a) Inventory, analyzing and de-accession of collection  

i)  Update inventory 
ii)  Analyse collection over time. 
iii)  De-accession if necessary. 
iv)   Addition of stud plants that can be used for orchid breeding. 

 
b)   Conservation of Heritage Collection Lineage 

v) Review the present collection strength in terms of heritage 
values in 2nd year and subsequent years. 



vi) Formulate and implement a conservation strategy such as 
micro-propagation and seed collection of valuable old and rare 
orchids of known provenance to maintain the lineages. 

 
c) Tree Management Programme 

i)   Regular tree inspection and maintenance. 
ii)           Follow up treatment for trees that are deteriorating in health. 

 
d)   Pest, Disease and Fertilising Programme 

i) Recommend possible non-chemical treatment for controlling 
pests & diseases. 

ii)  Propose and apply fertilising programme to meet the needs    
of the collection. 

iii) Environmental friendly pesticides and fertilizers to be 
incorporated more into existing regimes. 

 
e) New Labelling System  

i) To look into the possibility of using  barcode labels so 
the scanned data can be directly uploaded onto 
inventory system with Plant Records Unit.  
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Evolution Garden  
 
Landscape Content and Heritage Value 
The Evolution Garden is located within the Central Core of the Botanic Gardens. The former SBG 
workers’ accommodation used to occupy this area. The workers were re-housed offsite and their 
former homes demolished during the 1970s.  The south-western and eastern edges of the area 
have older plantings of timber trees (especially Dipterocarpaceae) and even some potentially 
native remnants of Heath Forest, represented by old tembusu (Cyrtophyllum fragrans), besides a 
couple of late 19th century Economic Garden plantings of white gutta (Palaquium obovatum) and 
tamarind (Tamarindus indica). The Evolution Garden is well-designed to showcase the diverse 
Plant Kingdom as a dynamic and ever-changing living entity, which is responsible for making the 
once fiery planet Earth into a habitable place to live and thrive in. Visitors can embark on a journey 
through time at the Evolution Garden which displays adequately interpreted educational planting 
along a spiralling trail that descends the slope through the series of epochs beginning with the 
lifeless Earth and ending with the flowering plants. The entrance includes a display of huge 
columns of petrified wood (real fossilised tree trunks). A large rock shelter at the Garden’s 
entrance adds to the feeling that you have gone back in time, almost before ‘prehistory’. The 
journey of Evolution Garden starts with the harsh and largely lifeless Earth represented by models 
of volcano spewing, molten lava and scalding mud after crossing a bridge. This bridge displays a 
very useful evolution timeline interpretation sign that puts into perspective the recent 
evolutionary history of species.  Amongst the artificial rocks, visitors will find models of 
stromatolites (the oldest still extant marine algae) which used photosynthesisto produce oxygen 
as a by-product. The earliest plants were believed to have evolved from algae. Mosses and 
liverworts (bryophytes) followed soon after the harsh landscape of artificial rocks. Visitors will 
notice the mosses and liverworts nestled between the cracks of the rocks, very much in the same 
manner as their ancestors would have colonised the landscape millions of years ago. Psilotum, 
fern allies and true ferns showcase how the bryophytes evolved into the pteridophytes.  
 
The Carboniferous section also includes modelled extinct giant club mosses (Lepidodendron). 
Further down, there is a fine collection of large cycads planted between rocks among the vascular 
plant group, the gymnosperms, which are plants that produce “naked seeds”. The cycads are 
survivors in our modern world, dating back to ancient times representing the Cretaceous period. 
One of the highlights is a beautiful large Vietnamese cycad believed to be 1000 years old. At the 
end of the cycad collection, visitors will pass by a small pond that is afloat with Nymphaea (water 
lily). This serene display is representative of what existed in the late Cretaceous period, when the 
first flowering plants stood alongside the more primitive seed-bearing plants like the conifers and 
cycads. A ground cover of Piper sarmentosa represents the palaeoherbs that can be found near 
the pond, which then leads to a dry pine savanna (late Miocene) represented by grass species and 
Pinus merkusii.  
 
The landscape display changes after the pine savanna area to represent the earth around 650 
million years ago as plants began to evolve further and colonised more of the land. Magnolia 
champaca represents the earlier flowering plants of this period of the evolution which gradually 
merges with a man-made rainforest landscape representing recent times.  In the rainforest 
section, plants such as the dipterocarps, fig trees (Ficus sp.) and  large Caryota no palms and 
ground covers, shrubs and climbers dominate, recreating a typical tropical rainforest look. The 



Evolution Garden’s fencing adjacent to the slopes of lawn XH is planted with various tropical 
flowering climbers. 
 
   
 

 
 
 
 

Fig.1: Evolution Garden Map 
 
 
Present Condition 
The Evolution Garden has an educational role. The route around the garden makes use of the 
contours of the site and plant habit. The current collection showcases some of the ancient tropical 
plants that tell the story of evolution, such as mosses, whisk ferns, horsetails, cycads and waterlily. 
The bryophyte collection consists of 6 species of mosses and 3 species of liverworts followed by 1 
whisk fern and 5 species of fern allies. Angiopteris evecta, Cyathea tree ferns and others native 
fern species represented the Pteridophytes collection. The cycad collection is the key feature plant 
collection in this garden, which consists of around 25-30 species from Cycadaceae and Zamiaceae.  
 
In Evolution Garden, Stelechocarpus burahol (Keppel fruit tree) is one of the interesting 
Annonaceae  planted in the early flowering plant portion of the garden. Tall and large Magnolia 
champaca (Chempaka) trees, with its strongly fragrant yellow flowers are planted here too.  Birds 
are always attracted by the aril of the fruits of the chempaka. As the visitors venture deeper into 
the rainforest section,  various dipterocarps, fig trees, palms and many others trees such as,  
Scorodocarpus borneesis, Vatica rassak, Flacourtia inermis and Terminalia catappa can be 
observed. 

 



 
Constraints 
- There is soil wash-off at the slopes where the pteridophyte collection now resides. 
- The steep planting site at the rainforest zone that runs along Cluny Park Way tend to have 
trees uprooting during the rainy seasons. 
 
 
Strengths 
- The terrain has been utilised very well in the design of the Evolution Garden, which is a first 

class educational asset. 
- There is ample space for potential expansion for collections, namely, bryophtyes, 

pteridophytes, gymnosperms and angiosperms. 
- Horticulture management is relatively routine and minimal.  
 
Weaknesses 
- Interpretation of specific plants can be further improved for this Garden.  
- Lack of diversity of species for various collections for showcase in the Evolution Garden.  
- Araucaria and Pinus species in the gymnosperms collection are prone to termite attack. 
- Cycad collection is prone to scale and caterpillar attacks. 
- Overgrown tree, Terminalia catappa, that casts much shade, has caused slow-growing trees to 

dieback in the rainforest display area. 
- Some of the fibre glass artificial rocks have cracked and even given way in some parts.  
 
Potential for Improvement 
- More plants can be introduced to create a botanically diverse plant collection. 
- Pheromone-based termite baits should be introduced to provide long term biological pest 

management for the gymnosperm collections. 
- Regular tree inspection and tree pruning to manage the trees and permit penetration of 

sunlight for plants in the Evolution Garden. 
- Models and various structures need to be inspected routinely. For example, 
 
 
 
 
 
 
Raffles Building & Colonial Houses 
Landscape Content and Heritage Value 
Raffles Building (RB) was formerly the Raffles Hall until the mid-1980s. It was the first residential 
hall to be established at the Bukit Timah campus of Raffles Memorial College, Singapore’s first 
tertiary educational institution. It is now a conservation building. Several trees planted in the 
vicinity that predated the construction of the Raffles Hall, which opened in 1958 still stands. In 
particular, Palaquium obovatum, a heritage tree that was planted behind RB, could be now more 
than 110 years old. It may have been planted by H. N. Ridley, c. 1897–99, when the area was part 
of the Economic Gardens. Besides that, there is a row of Rain Trees (Samanea saman), Swietenia 
macrophylla that were planted in front of RB and Pithecellobium dulce, Calophyllum inophyllum, 
Fagraea fragrans planted behind RB, most probably during the same period, to provide the 
greenery and shade around the building. National Parks Board redeveloped RB during 2009-2010 
after reaquisitioning this property and it now houses the Operations Branch of the Board. The 



front portion of the RB features a relatively young collection of mostly wild provenance 
Myrtaceae. In 2013, a cafeteria for staff and public was opened. Landscape surrounding the 
cafeteria and greenery found on the rooftop of the cafeteria consist of largely ornamental plants 
of commercial origin. 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.2: Location of Raffles Building and House 1-6  

 
There are six colonial bungalows,, numbered 1 to 6,  located along Red Brick Path as shown in the 
map (Fig.2) were built in the 1920s. They used to house the academic professors of the former 
Raffles College. Of particular importance is the central bungalow which was the residence of the 
President of the College. Like RB, the six colonial bungalows are also conserved buildings. Today, 
there is an old heritage rain tree, Samanea saman that is located between House 2 (NUSS Guild 
House) and House 3 (National Parks Board’s Facility Branch). The oldest of the buildings is the Field 
Assistant’s house, i.e, House 6, completed in 1919. 
 
Present Condition 
The front porch of the RB and its carpark feature mainly a small Myrtaceae collection of plants 
from Malaya, Borneo and Australia. Around the building, there are also other trees, like Syzygium 
polyanthum, Swietenia macrophylla, Antidesma bunius and Ficus species that were planted prior 
to the reaquisitioning of RB which provide shade for the young saplings of the Myrtaceae 
collection.  
 
Some ornamental landscaping plants were planted around the Colonial Houses 1-6 in order to 
provide greenery to enhance the areas. House 1 housing the CUGE (Centre for Urban Greenery & 
Ecology) office is mainly planted with fruit trees e.g. Mangifera indica, Mangifera  odorata, 
Ziziphus mauritiana and some herbs and spices, such as, Pandanus amaryllifolius, Piper nigrum, 

Raffles Building 



Citrus x microcarpa and Murraya koenigii. House 2 housing the, NUSS Guild House is surrounded 
by a few large Sea Apple Trees (Syzygium grande) and a Podocarpus hedge for screening purposes.  
 
House 4 is a restaurant which is managed by NParks SBG Operation Branch . There are a few rain 
trees and Callerya atropurpurea trees which provide a vibrant red and purple colour when the 
blooming commences. Fragrant shrubs, such as, Magnolia figo, Wrightia religiosa, Murraya 
paniculata and Coffea sp. are part of the landscape in front of the building which connects to the 
Fragrant Garden. A large old Barringtonia asiatica and a few Tembusu trees can be found around 
House 5, which is the Institute of Policy and Planning, a part of the National University of 
Singapore’s Bukit Timah campus .  
  
House 6 houses the National Biodiversity Centre which is located next to  the Healing Garden’s 
Gambir Gate and RB footbridge and is surrounded by lush greenery. There is a small collection of 
plants from the Annonaceae and some interesting understorey herbaceous plants, such as, 
Eurycoma longifolia, Angiopteris evecta, Crinum asiatica, etc. These plants help to create a diverse 
forested-looking landscape. 
 
Constraints 
The space in front of RB area is limited for long term growing of the Myrtaceae collection. 
Vehicular and human traffic obstruction around the RB footpath and carpark  are potentially 
caused by the over-coverage of the plants narrowing certain areas accessibility. 
 
 
Strengths 
- The area showcases a range of Syzygium species from Myrtaceae with different regions: 
1) Singapore, Malaya, Borneo, Indonesia 
2) India, China, Philippines 
3) Australia, New Zealand 
4) Africa 
- Horticulture management is relatively routine and minimum.  
 
Weaknesses 
- Lack of interpretation of the Myrtaceae Collection  
- Lack of interpretation of the significance of the Heritage Trees 
- Existing plants in the Myrtaceae collection can be better planted according to their origins if 

space permited 
 
 
Potential for Improvement 
- Interpretation of Myrtaceae Collection needs to be created. 
- Site should be populated with more plants of known provenance and can also be used for ex-

situ conservation of appropriate species to create a botanically diverse plant collection. 
- Regular tree inspection and tree pruning to manage the size of plants in the Myrtaceae 

Collection for healthy plant growth, and traffic and pedestrian safety, and convenience. 
- Existing plants in the Myrtaceae collection can be transplanted while young and arranged 

according to their origins. 
 
 
 



Healing Garden 
Landscape Content and Heritage Value 
Opened in 2011, Healing Garden is a 2.5 ha complex of winding paths over sloping and terraced 
ground, displaying some 400 species used medicinally in SE Asia and laid out in the shape of the 
human body. It aims to educate the visitors on the traditional medicinal usage of plants and the 
importance of conserving them. This garden is designed and planted as a friendly, therapeutic and 
tranquil place.  
 
Healing Garden has 3 entrances, namely, Neem Gate (along red brick footpath), Gambir Gate (next 
to the Centre for National Biodiversity) and Gelam Gate (next to RB Carpark). It is closed on 
Mondays for horticultural maintenance.  
 
This Garden is laid out thematically relating to various systems of the human body: 
 

I.Head, Neck, Ear, Nose and Throat   
Plants grown in this area are commonly used to relieve headaches, soothe throat infections, as 
well as, ease nasal congestion. The plants featured in this section are also used to treat various 
ailments such as sinuses, influenza and eye-problems. 
 

II. Respiratory and Circulatory System  
Herbal plants have always played an important role in enhancing the health and treating 
ailments of the respiratory and circulatory systems. The plants in this section are used to treat 
the ailments of the heart, chest, lungs and blood. 
 

III.Digestive and Related Systems  
Plants in this section are used as remedies for stomach-aches and ailments affecting the 
bowel, bladder, liver, kidneys and gall bladder. 

 
IV. Reproductive System  

Nature abounds in resources that help to nurture the conception and birth of new life. The 
plants in this zone are used for infertility as well as to enhance the health of the reproductive 
system. Some of them are also used as aphrodisiacs. 
 

V.Muscle, Skeleton and Skin  
Many herbal plants have anti-inflammatory properties which help to reduce symptoms of 
swelling and pain. Plants in this section are used for ailments of the muscles, tendons, 
ligaments and joints. These plants are also used to treat bone, spine and nervous system 
problems. 

 
VI.Toxic  

Plants play a very crucial role in helping to sustain life. However, some plants may contain 
substances that are poisonous. These plants may be used medicinally, but with extreme care 
and caution.  

 
The logo of the Healing Garden is the Melastoma malabathricum, a native shrub commonly known 
as Singapore Rhododendron, which has folk medicinal uses. 
Healing Garden has installed some interpretative signs to showcase the medicinal plants. Some are 
in English and Mandarin as well as a few braille signs (a trial). There is an iPhone and Android app 
guide that can be downloaded for free; a first for SBG thematic gardens. The application describes 



the plants and uses and also includes images of about 175 species of plants and their approximate 
location in this garden.  
 
Some old trees dating back to the SBG colonial era’s Economic Gardens can be found here. 
Pentadesma butyracea, a heritage tree, is more than 110 years old can be found in the Healing 
Garden. It was planted by Ridley, during 1897–1899, when the area was part of the Economic 
Gardens. Beside the Pentadesma, there is a huge Barringtonia asiatica located at Head, Neck, Ear, 
Nose and Throat area. Others include an old Penaga Laut tree (Calophyllum inophyllum) lying on 
its side, but very much alive and playing host to native epiphytic Bulbophyllum orchids and other 
epiphytes at the Muscle, Skeleton, Skin and Nervous Systems area. The Healing Garden surrounds 
the historic Field Assistant’s House (i.e. House 6), completed in 1919 for the soon-to-be-redundant 
manager of the Economic Gardens’ land, most of which was annexed for Raffles Memorial College 
in the early 1920s.  There are also old oil palms in the garden that date back to c. 1920 when the 
area was part of the Economic Gardens and grown as sources of seed for the nascent plantation 
industry at that time. 
 

 
Fig.3: Healing Garden Map 

 
 
 



Present Condition 
The Healing Garden is a newly developed area where the trees were initially planted closely for 
screening purposes and also to provide shade for visitors who visit the garden. Some full sun 
shrubs, also medicinal plants, have started to show sign of poor growth due to excessive shade 
cast by dense overhead tree canopies. A small portion of medicinal plants are annuals that have 
short life-spans and need regular replacement.  
 
Constraints 
Bare patches caused by soil washed off on slopes in the Healing Garden.  There are also poor, 
compacted soils which lacked organic matter found in many parts of the Garden. 
  
Strengths  
Healing Garden is a world class display garden on tropical healing plants that is accessible to all, 
botanically diverse, aesthetically pleasing, restful to the mind and body, and most importantly, 
educational. The conservation of medicinal plants and the fast-forgotten knowledge of their 
traditional medicinal usage are important. 
 
Weaknesses  
- Lack of interpretation of the significance of the Heritage Trees and former Economic Gardens, 

including the Field Assistant’s House. 
- Some newly planted medicinal plants show sign of stress due to insufficient watering and poor 

soil conditions found in the garden. 
 
Potential for Improvement 
- More plants can be introduced to create a botanically diverse medicinal plant collection. 
- Routine watering and mulching with leaf litter application are crucial to improve plant health 

and quality in Healing Garden.  
- Regular tree inspection and tree pruning to manage the trees and permit light penetration to 

the ground below in Healing Garden. 
 
 
 
 
 
 
Fragrant Garden 
Landscape Content and Heritage Value 
The Fragrant Garden is newly opened in 2013 and showcases many species of fragrant plants. 
Various fragrant plants are also grown on both sides of the Red Brick Path to welcome and lead 
visitors to the Garden. The Healing Garden’s western portion features an elevated platform and 
viewing deck that overlooks the path that descends to the Evolution Garden.  There are two 
impressive African baobab specimens that cling to the west-facing slope beneath the Fragrant 
Garden’s platform and viewing deck. The garden also feature some of the old oil palms that date 
back to c. 1920 when the area was part of the Economic Gardens and grown as sources of seed for 
the nascent plantation industry at that time. 
 
The sign of the Fragrant Garden features the Tembusu  flower. The flowers of this native tree, 
which is commonly planted in Singapore, are sweetly fragrant in the evening. The south-western 
and eastern edges of the area have older plantings of timber trees (mainly Dipterocarpaceae) and 



even some potentially native remnants of Heath Forest, represented by old Tembusu trees 
(Cyrtophyllum fragrans). There are a couple of late 19th century Economic Garden plantings of 
white gutta (Palaquium obovatum) and tamarind (Tamarindus indica).  
   
Present condition 
The Fragrant Garden showcases many species of plants that have evolved with fragrance. The 
blooms attract butterflies and visitors will be able to spot these and other insects fluttering 
amongst the plants in the day. The garden is also an ideal spot for night time visits as many of the 
plants give off their scents during the evenings. The boardwalk and viewing deck are beautifully lit 
at night to enhance the visitors’ experience of the Fragrant Garden. 

 
Constraints 
- All the plants in Fragrant Garden are full sun plants that require regular irrigation. A part of the 

collection is planted on sloped areas of the Garden and these require attention to ensure they 
are well watered and fed.  
 

Strengths 
- The garden is also an ideal garden that showcases interesting fragrant plants that have 

numerous uses that range from traditional uses in religious ceremonies and rituals and folk 
medicine, aromatherapy to the mega-industry of traditional and modern perfumery. 

 
Weaknesses  
- Lack of interpretation for Fragrant Garden entrance sign. Some of the fragrant shrubs are 

planted too far into the flower bed and should be moved nearer to the footpath for visitors to 
appreciate them. Lack of diversity as many repetitive plantings fill the limited area. 

 
Potential for Improvement 
- More plants to be introduced to create a more botanically diverse fragrant plant collection. 
- Routine watering and mulching with leaf litter application is crucial to improve the plant health 

in Fragrant Garden.  
- Regular tree inspection and tree pruning to manage the trees in Healing Garden. 
 
 
 
 
10-year plan of Evolution Garden, Raffles Building, Healing Garden and Fragrant Garden 
 
Years 1–3: actions proposed [to include de-accessioning, acquisitions, interpretation] 

a) Inventory check, analysing and de-accession of collection where necessary  
i) Update inventory. 
ii) Analyse collection over time. 
iii) Deaccession if necessary. 

b) Interpretation 
i) Label and interpretation signages for key collections & heritage trees in 

Evolution Garden, RB, Healing Garden and Fragrant Garden. 
             c)   Conservation of Heritage Collection Gene Pool 

i) Review the present collection strength in terms of conservation and 
botanical value in 2nd year and subsequent years. 



ii) Formulate and implement a conservation strategy such as propagation 
and seed collection of valuable old and rare plants of known provenance 
to maintain the gene pool. 

d) Turf Management Programme 
i) Remedial action for improving the turf and soil conditions such as hollow 

thinning and top dressing as required. 
ii) Returfing for areas that are poor and balding or replacement with 

appropriate ground cover plant or application of leaf mulch.  
iii) Leveling of soil to permit mechanisation to improve productivity. 

e)  Tree Management Programme 
i) Regular scheduled tree inspection and arboriculture maintenance. 
ii) Follow-up treatment for trees that are deteriorating in health. 
iii) Opening of tree canopies to permit penetration of sunlight for healthy 
growth of plants growing below/nearby. 

f)   Pest, Disease and Fertilising Management 
i) Collect data on pest and disease problems and from trials of simple control 

measures and documentation of such data.  
ii) To study the need of fertilisers for the different plant taxa and apply suitable 

fertiliser regime.  
g) Evolution Garden - Bryophytes  Collection 

a. Interpretation of Bryophytes collection  
b. Maintain the current mosses and liverwort species 

h) Evolution Garden - Pteridophytes Collection 
a. Introduce 2 new species yearly 
b. Interpretation of Pteridophytes collection  
c. Maintain the current collection 

i) Evolution Garden - Gymnosperm Collection 
a. Interpretation of Gymnosperm collection 
b.  Maintain the current cycad collection 

j) Evolution Garden - Angiosperm Collection 
a. Introduce 2 new species from Magnoliales order yearly 
b. Interpretation of Angiosperm collection  
c. Maintain the current flowering plant collection 

k) RB - Myrtaceae Collection 
a. Introduce 3 new species for planting yearly 
b. Interpretation of Myrtaceae collection 
c. Maintain the current collection 

l) Healing Garden 
a. Introduce 10 new species for planting yearly 
b. Interpretation of 10  medicinal plants yearly 
c. Maintain the current collection 

m) Fragrant Garden 
a. Introduce 3 new species for planting yearly 
b. Interpretation of  3 fragrant plants yearly 
c. Maintain the current collection 

 
 

 Years 4–6: actions proposed [as above] 
a) Inventory, analyzing and de-accession of collection  



i) Revisit and update inventory 
ii) Review of collection. 
iii) Deaccession if necessary. 
iv) Addition of relevant new plant taxa to collection, if required. 

b)   Interpretation 
i) Labels and interpretation where required for general collection. 

             c)   Conservation of Heritage Collection Gene Pool 
i)  Review the present collection strength and the collection preservation needs for 

the period. 
d)   Nomination of Heritage trees 

i) To work with Plant Records and Arboriculture to decide the possibility of 
nomination of Heritage trees.  

e)  Turf Management Programme  
i) Remedial action for improving the turf and soil conditions such as hollow 

thinning and top dressing as required. 
ii) Returfing for areas that are poor and balding or replacement with 

appropriate ground cover plant or application of leaf mulch.  
iii) Leveling of soil to permit mechanisation to improve productivity. 

f)  Tree Management Programme 
i)   Regular tree inspection and maintenance. 
ii)  Follow up treatment for trees that are deteriorating in health. 

g) Pest, Disease and Fertilising Programme 
a. Recommend possible non-chemical treatment for controlling pests & diseases. 
b. Propose and apply fertilising programme to meet the needs of the collection. 

h) Evolution Garden - Bryophytes  Collection 
a. Introduce 2 new species for planting yearly 
b. Maintain the current mosses and liverwort species 

i) Evolution Garden - Pteridophytes Collection 
a. Introduce 3 new species for planting yearly 
b. Interpretation of 2 plants from Pteridophytes collection yearly 
c. Maintain the current collection 

 
j) Evolution Garden - Gymnosperm Collection 

a. Introduce 3 new species for planting yearly 
b. Interpretation of 2 plants from Gymnosperm collection yearly 
c. Maintain the current collection 

k) Evolution Garden - Angiosperm Collection 
a. Introduce 3 new species from Magnoliales order yearly 
b. Interpretation of 2 plants from Angiosperm collection  
c. Maintain the current flowering plant collection 

l) RB - Myrtaceae Collection 
a. Introduce 3 new species for planting yearly 
b. Interpretation of 2 Syzygium species in Myrtaceae collection 
c. Maintain the current collection 

m) Healing Garden 
a. Introduce 10 new species for planting yearly 
b. Interpretation of 10  medicinal plants yearly 
c. Maintain the current collection 

n) Fragrant Garden 



a. Introduce 3 new species for planting yearly 
b. Interpretation of  3 fragrant plants yearly 
c. Maintain the current collection 

 
 

 Years 7–10: actions proposed [as above] 
b) Inventory, analyzing and de-accession of collection  

i)   Revisit and update inventory 
ii)  Review of collection. 
iii) Deaccession if necessary. 
iv) Addition of relevant new plant taxa to collection, if required. 

b)   Interpretation 
          i)  Labels and interpretation where required for general collection. 

             c)   Conservation of Heritage Collection Gene Pool 
i) Review the present collection strength and the collection preservation needs for 

the period. 
e)  Turf Management Programme 

i) Remedial action for improving the turf and soil conditions such as hollow 
thinning and top dressing as required. 

ii) Returfing for areas that are poor and balding or replacement with appropriate 
ground cover plant or application of leaf mulch.  

iii) Leveling of soil to permit mechanisation to improve productivity. 
f)  Tree Management Programme 

i)    Regular tree inspection and maintenance. 
ii)   Follow up treatment for trees that are deteriorating in health. 

g)   Pest, Disease and Fertilising Programme 
i)   Recommend possible non-chemical treatment for controlling pests diseases. 
ii)    Propose and apply fertilising programme to meet the needs of the  collection. 

h) Evolution Garden - Bryophytes  Collection 
i) Introduce 1 new species for planting yearly 
ii) Maintain the current mosses and liverwort species 

 
i) Evolution Garden - Pteridophytes Collection 

a. Introduce 3 new species for planting yearly 
b. Interpretation of 2 plants from Pteridophytes collection yearly 
c. Maintain the current collection 

j) Evolution Garden - Gymnosperm Collection 
a. Introduce 3 new species for planting yearly 
b. Interpretation of 2 plants from Gymnosperm collection yearly 
c. Maintain the current collection 

k) Evolution Garden - Angiosperm Collection 
a. Introduce 3 new species from Magnoliales order yearly 
b. Interpretation of 2 plants from Angiosperm collection  
c. Maintain the current flowering plant collection 

l) RB - Myrtaceae Collection 
a. Introduce 3 new species for planting yearly 
b. Interpretation of 2 Syzygium species in Myrtaceae collection 
c. Maintain the current collection 

m) Healing Garden 



a. Introduce 10 new species for planting yearly 
b. Interpretation of 10  medicinal plants yearly 
c. Maintain the current collection 

n) Fragrant Garden 
a. Introduce 3 new species for planting yearly 
b. Interpretation of  3 fragrant plants yearly 
c. Maintain the current collection 
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Jacob Ballas Children’s Garden 
 
Landscape Content and Heritage Value 
Although a relatively new addition to SBG, Jacob Ballas Children's Garden has the distinction 
of being Asia’s first dedicated Children’s Garden. It was opened on Children’s Day on 1st 
October 2007. Access to adults is restricted to those accompanied by under 12’s, making it a 
much loved sanctuary for children.  It is situated at the far north east corner of SBG.  
 
The garden consists of a series of natural play features, linked by themed plantings, used for 
programmes devised by SBG’s Education team. It has recently begun to house conservation 
material, including native plants, with a view to introducing children to some of the riches of 
the fast disappearing Malesian Flora. 
 
The main features are the Visitor Centre, Sand Play area, Maze, Survival Garden, Suspension 
Bridge, Sensory Garden, Epiphytes Galore, the Potting Garden, the Tree House, the Fantastic 
Forest, the Pond, the Waterfall Cave and the Classrooms. 
 
In the six years since JBCG opened, some of the Garden’s trees have matured, creating much 
needed shade, but also causing problems for some of the thematic plantings that require 
more light than they currently get. The ravages of time and heavy usage by small feet have 
also been apparent in many of the garden’s planted areas, particularly the turf. A renovation 
program is underway to revitalise these areas.  
 
An extension of JBCG, aimed at catering to young teens as well, is being planned and will 
occupy the adjacent part of the Eco Garden and the graveyard site opposite the car park. 
This will include a farm garden, beverage plot and paddy field. Forward planning for the 
existing site, presented here, takes these future developments into account to avoid 
unnecessary repetition. 
 
 
Other Significant Structures: 
Aside from the shelters dotted through the garden, there are four classrooms for outreach 
programming, a visitor centre for reception and the Party Place, which is rented out for 
children’s celebrations. 
 
 
 
Collections: 
There are no major collections in JBCG, but in its quest to nurture an interest in plants and 
ecology in its visitors, it functions much like a miniature botanic garden, with many small 
themed groups of plants. Its many habitat niches have allowed an ex-situ conservation 
collection to begin to be built. In the interest of capturing children’s imagination, and 
emphasizing the Garden’s logo, a collection of butterfly/moth host plants and nectar plants 
has begun to be developed. As there is no quality butterfly garden in SBG and the micro 
habitats and space in JBCG could attract an even broader range of species than at present, a 
dedicated butterfly trail is proposed, including the more charismatic and usually overlooked 
moth species.  



Visitor Centre 
The main feature of the VC is the Mystree, a sculpture depicting a tree made up of children. 
The sculpture is by the London-based Israel artist, Zadok Ben-David. 
Entrance to the main garden is across a bridge over a bio-swale.  
 
Present Condition  
Functional. 
 
Constraints 
Some planting around VC is in rain shadow and requires regular manual watering. 
 
Strengths  
The planting along the bio-swale, mainly of Heliconia and Musa gives the entrance an 
exciting, lush jungle-feel. Walking under the bridge, along the swale feels adventurous. 
 
Weaknesses & Potential Improvements  
Mixed planting in the car park is functional but could be more inspiring and the broken 
screen of Gustavia is a wasted opportunity to provide a more atmospheric welcome. 
 
The Mystree’s rusty steel finish coupled with the red lava stone has a scorched and barren 
appearance. Some planting underneath would provide a softer more welcoming entrance. 
Green roof technology could be used to overcome shallow, concrete lined pool and drain. 
 
Temporary themed banners occasionally add life and interest to VC but there are two long 
walls that could host a photo montage of the rich biodiversity inside, helping to build 
excitement and sharpen keen eyes. Ideally these photos would be compiled from visitors, so 
creating a sense of ownership. This may be easier to facilitate when the Extension is built. 
 
 The lack of water under the bridge is disappointing and the form of the rocks makes it 
difficult to traverse. Flooding the whole swale and creating a boulder strewn, streamside 
path would open up a very large, almost never used space for natural play, forest stream 
planting and create a new wildlife habitat, potentially attracting new dragonfly spp. for 
study in Education Depts. workshops. 
 
Interpretation of Heliconia – exotic, co-evolution with hummingbirds, who would die 
without constant nectar supply. 
 

 
Water Play Area 
Concrete basin with a series of mini fountains and water jets. 
 
Present Condition  
Pump repaired earlier in the year and presently in good working order Adjacent planting is 
very tired and worn. 
 
Constraints 
Restricted space around the edge means it becomes very crowded at times 



 
Strengths 
Probably the most popular feature in JBCG due to irresistible cooling effect of water. 
 
Weaknesses & Potential Improvements 
Placement of most alluring ‘honey pot’ right at the entrance to garden mean a lot of visitors 
go no further than here! 
Unimaginative and ugly structures which do not encourage creative and cooperative water 
based learning. Ideally, it would be completely redesigned. 
Previously children were encouraged to water plants but they drowned! Present bare, 
waterlogged areas can be planted with marginals, which will take any amount of water. 
Worn area to right of entrance can be paved to allow buggy park, as presently pushchairs 
destroy planting around the edge and makes area look tatty. 
Lack of paving on Pseudobombax side also needs attention due to high footfall. 

 
Sand Play Area 
Large sand pit with musical, spinning, and excavating play features.  
 
Present Condition  
Scoop is brand new, musical feature looks dated and is a bit worn, but still does the job. 
 
Constraints 
Specifics of Sara book mean Caesalpinia pulcherrima need to be grown here. 
 
Strengths 
Popular feature, despite blazing heat.  
Pseudobombax – perfect climbing tree for this age group and great natural play feature. 
Saga tree at Party Place end continuously drops its jewel-like fruits, which are eagerly 
collected by treasure hunters! Also hosts a number of parasites, which are kept in check by 
good populations of the beautiful Painted Jezebel and Peacock Royal butterflies. 
 
 
Weaknesses & Potential Improvements 
Predominant metal and plastic look of play features.  
Lack of shade over sandpit. 
Migration of sand onto adjacent areas. This has already been mitigated on Maze side by a 
grass screen planting. The sunny side of this may be augmented with nectar plants in the 
future. Bed on opposite corner may need further barrier. 
  
 
Maze, Revolving Blocks & ‘English Garden’ 
Small maze with painted animal gates. Next to the first entrance is a small group of Cycas 
rumphii and an attractive Banana plot. Opposite is a small dye-plants plot, a duplicate of the 
one opposite the Potting Garden. 
The Revolving Blocks, next to the maze are large scale photo puzzles with animal and fruit 
themes. 



The English Garden, opposite the block area, is an attempt at a flower rich herbaceous 
border. 
 
Present Condition  
Extensive re-planting and a new ‘Melting Chocolate Hills’ cutting (and fertilising) regime has 
seen the Maze improve greatly over the last year. Still has some holes and it will take time 
for the newly planted specimens to grow into the others. 
The Revolving Blocks are slightly weather worn and the planting around them is an 
unattractive hotchpotch. 
The English Garden rarely lives up to its name! 
  
Constraints 
There is a little too much shade towards the back of the maze for optimum growth of 
Syzygium. Similarly, the English Garden is too crowded and shaded by its trees to flower well  
 
Strengths 
Maze is a popular and increasingly attractive feature. 
Dye plants plot receives good amount of sun.  
 
Weaknesses & Potential Improvements 
Painted animal gates are hard to read, of seemingly little interest to most kids and cause 
frustration as you can see through them but cannot pass. This leads to pushing through at 
the edges, which causes the Syzygium to die there and create more holes. Maze would be 
more atmospheric if more traditional, with no gates.  
 
Nothing at the centre of the Maze! Install the bottom-like Coco de Mer seed and/or some 
kind of bell, to signal the achievement of reaching the centre. 
 
Remove/move shrubs immediately behind the maze, and ensure regularly pruning of trees 
in the area to allow necessary light to reach it. 
 
No interpretation of Cycads: exploit dinosaur connection by placing Dinosaur footprints on 
either side of the path. Enhance cycad planting, move some of the Bananas, plant Equisetum 
giganteum & Cyathea draw attention to Evolution Garden.  
 
Selectively remove some trees in the English Garden and link it to the proposed flower-rich 
butterfly trail.  
 
 
Survival Garden 
Economic plants collection given the Desert Island spin. Useful plants, staple crops and 
edible ‘wild’ species, presently grown in one long border.  
 
Present Condition  
Relatively good, after recent replanting and expansion. 
 
 



Constraints 
Cotton and peanuts do not grow very well due to shade. Coconuts and Pucuk Pakis would 
also prefer more sun.  
 
Strengths 
Strong concept to introduce the importance of plants to man.  
 
Weaknesses & Potential Improvements 
Needs creative interpretation. A wrecked rowing boat on a sandy area, planted with the 
Coconuts, and an SOS note in a bottle would make the concept live. Crescentia opposite are 
attractive but plentiful at present (although many seem to be coming to the end of their 
lifespan) the space they occupy would be better used expanding the Survival Garden.  
 
Expand collection, especially to include more niche, locally used species. Introduce Rubber.  
 
When the JBCG Extension is developed, there will be a dedicated ‘Paddy Field’ so it is 
probably not worth introducing a miniature one here permanently. As the Potting Garden 
will be taken out of this side of the garden at that time, the Survival Garden will become 
more essential. 
 
 
Suspension Bridge 
Hugely popular swinging rope and wooden plank bridge, which crosses a shallow ravine. 
Originally banks were turfed but sections of the Ficus collection on one side has matured 
and killed the grass.  
 
Present Condition  
Some nice mature Ficus. Planting is ongoing to make the area lusher and bring out the 
jungle adventure atmosphere. A small collection of ex-situ conservation plants has begun 
under and around the bridge. 
 
Constraints 
Sloping site. Shaded area. 
 
Strengths 
Area has a good wild feel, with a great atmosphere. Mature canopy that can be used to 
establish.  
 
Weaknesses & Potential Improvements 
Another bridge that feels like you should be crossing water. Installing a pump to make this 
flow permanently would enormously improve the atmosphere, growing conditions and 
create new planting possibilities.  
 
Site is still too hot and dry for some of the plants introduced during the drought period, 
when it needs regular irrigation. Automatic irrigation would allow a huge range of Malesian 
rainforest understory spp. to be conserved in this and neighbouring areas. 
 



Should be the beginning of a new conservation focussed Forest Adventure, which would 
stretch from here to the Bukit Timah Road side, highlighting tropical rainforest ecology, 
through use of charismatic species from lowland mixed Dipterocarp forests. Planting around 
the classrooms, the relatively bare area between here and the Waterfall cave and the Tree 
House lawn will improve the atmosphere raise humidity and minimise drying winds.  
 
 
Sensory Garden 
Large themed space encompassing several areas dedicated to each sense. 
 
Present Condition  
Poor. A confused collection of plants with fragrant leaves, rhizomes and flowers (some of 
which will not flower) grown in rather dull stacks of recycled tyres.   
 
Constraints 
Neighbouring trees have shaded out the current space to detriment of many species 
 
Strengths 
All children love Mimosa pudica!  
 
Weaknesses & Potential Improvements 
Dire need for clarity and interpretation. Each collection needs to be reassessed, simplified, 
improved and replanted where individual species can grow successfully. An assessment of 
the value of surrounding trees and potential improvements if they are removed is required. 
The results should be weighed up against the possibility of spreading senses around into 
spaces that receive more sunlight and utilising the current space as part of the new Forest of 
Adventure. 
 
Trellises for climbers look old and very ugly and if not removed/replaced, should be painted 
so they become less visible/more presentable. 
 
Sight Garden is mainly mutant horticultural selections that can be seen in 1000s across 
Singapore.  Replaced with a choice selection of species with variegated leaves and other 
unusual morphological adaptations. 
 
 
 
Spice of Life 
Small spice garden. 
 
Present Condition  
Poor. A jumble of actual spice plants, with medicinal plants and fillers.  
 
Constraints 
Only the front receives sun.  
 
Strengths 



Two well established Vanilla planifolia. 
 
Weaknesses & Potential Improvements 
Needs to be purged of non spice plants, new species brought in and replanted so that 
species receive the best possible conditions the area can offer. There may be a need to 
selectively remove some nearby trees and reduce canopies to let more sun in to the front. 
Interpretation lacking and present sign is old and decaying.  

 
 
Epiphytes Galore 
Epiphyte showcase, accessed through a shelter. Three metal frames at the sides of an arena 
are hung with mainly orchids and ferns on plaques and one with pots of Nepenthes. There 
are also two large trunk sections, one planted with Bromeliads and one with a mix of 
Orchids and Hoya. 
 
Present Condition  
Poor. 
 
Strengths 
The two trunk plantings are quite successful and well established. 
Children are fascinated by Nepenthes. 
 
Constraints 
Too much shade for most orchids to flower.  
Frames not suited to display of plaques and the poles used to dress, need replacement 
every other year due to rot. 
Children regularly damage Nepenthes by filling pitchers with palm kernel mulch or emptying 
digestive fluids.  
  
 
Weaknesses & Potential Improvements 
Create ‘Lost World’ planting to display an improved epiphyte collection, expanding into 
adjacent fallen tree trunk space (with better light quality), planting edges to bring seclusion 
and mystery, using tribal sculptures as mounts, removing ugly concrete benches, dress up 
metal frames to look like hut walls and install rustic green roofs.  
Start ant-plant collection. Bring in new trunk sections to house planted Nepenthes 
collection, so upper plants are out of reach and receive better light. 

 
 
The Potting Garden  
Edible plants collection 
 
Present Condition  
Good. Recently re-soiled and planted.  
 



Constraints 
Access restricted to guided tours and prior arrangements disappoints some visitors. 
 
Strengths 
Well sited with a good and continuously improving collection of plants. 
 
Weaknesses & Potential Improvements 
Interpretation needed. This can be carried over, in some form, into the extension and may 
include some cultural groupings i.e. Malay dish food plants etc. 
Complete exterior mixed border style planting up to path, including as much repetition of 
inside planting as growing conditions allow so as to give a good experience to those not 
guided.  
 
 
 
The Tree House  
Wooden tree house, with two orange plastic slides. Built between mature Ficus. There is a 
small flowering herbaceous planting at one corner, opposite a sunny lawn.  
 
Present Condition  
Good. Recently re-sanded.  
 
Constraints 
Sloping site means sand slowly erodes. 
Ficus roots need regularly keeping in check as they attempt to envelop the structure. 
 
Strengths. 
Popular feature where children can play in the sand in shade.  Since it has been re-sanded, it 
is being used as much as a beach as for the Tree House and its slides. 
Sunny area on one side. 
 
 
Weaknesses & Potential Improvements 
The plastic look of the slides spoils the natural feel of the house. It would be nice to clad 
them to appear as fallen tree trunks. 
 
The sunny border of the lawn opposite is the perfect space to continue the flower rich new 
herbaceous border, including nectar plants, Vanda ‘Miss Joaquim’ (which needs day long 
sun to flower) and sun lovers from the Sensory Garden.  
 

 
The Fantastic Forest 
A short path that cuts through a section of a much larger, partially wooded area that 
borders Bukit Timah Road. A series of mushroom sculptures surround a small plaza at the 
start of the path. 
 



Present Condition  
Under-utilised. 
 
Constraints 
The spell breaking noise of Bukit Timah Road. 
 
Strengths 
Large un-exploited space. 
 
Weaknesses & Potential Improvements 
Under-utilised area with great potential for new Malesian forest species planting and 
adventure trail. This will also help to deaden the noise of the road a little   
The mushroom sculptures are the perfect location for a compost heap, to demonstrate the 
process of decomposition and stem the tide of precious organic matter out of the garden. 
 
 
The Pond 
Long flooded section of the swale, swollen into a pond at each end. The toilet end is the site 
for Victoria ‘Longwood Hybrid’. The other has a Floating Platform, another Pseudobombax 
and a collection of important marginals and aquatics. Next to this is a concrete caterpillar 
planter, planted with butterfly host plants. Between the two is a tunnel of old Frangipani 
and a log crossing. At the side is a dense planting of very varied mainly small trees. 
 
Present Condition  
Mainly good, except the tree planting, which is over a concrete-like compacted base. Here 
some taxa struggle. Frangipani struggles without regular fertilising. 
 
Constraints 
Substrate under roadside tree planting and Frangipani. Shade from neighbouring trees at 
nectar plants area. 
 
Strengths 
All features here are very popular. Host plants much appreciated by guides who can now 
often show complete metamorphosis process. 
Genuine conservation success! Planting Aristolochia acuminata in this area has helped make 
JBCG a stronghold for the rare Common Rose butterfly and the extremely rare Common 
Birdwing also sometimes breeds here.   
 
Weaknesses & Potential Improvements 
Invasive Red Eared Sliders and Snakeheads should be removed and replaced with native 
species.  
Expand host plant selection and augment with nectar plants 
Interpretation for Lotus and new signage for Papyrus needed. 
Pseudobombax far less used and though attractive, space could be put to better use if more 
sun was allowed in. 
Canopies of Tabebuia that cause afternoon shade can be regularly reduced. 



 
The Waterfall Cave  
 
Present Condition  
Currently undergoing extensive planting, following re-soiling as area was almost bare until 6 
months ago. 
 
Constraints 
Only two planting pockets built into cave are in a rain shadow.  
Cave looks out towards toilet block. Gustavia wall screens it but is very monotonous. 
Set pebble drain into Pond, which looks like a driveway cannot be planted conventionally. 
 
Strengths 
Exciting and popular feature. 
Humidity from waterfall.  
 
Weaknesses & Potential Improvements 
Very unnatural finish to fake stone and pond surround. Planting has begun to soften and 
disguise this and once Cyathea ‘tunnel’ has matured, should add enjoyment to the cave 
approach/exit. 
Plant bold leaf shapes in front of Gustavia, to break screen up and gradually replace. 
Replace with Malesian riverine species on toilet side. 
 

 
The Classrooms 
Shady edge of the swale which drains into the pond. Borders the road leading to NUS. 
 
Present Condition  
Neglected but atmospheric. 
 
Constraints 
Shady. Presently inaccessible to visitors due to railing. 
 
Strengths 
The sloping bank on the road-side offers a nice planting opportunity for larger understory 
shrubs. 
 
Weaknesses & Potential Improvements 
Monotonous planting of Nephrolepis exaltata. Looks like a dry river bed. If flooded, would 
provide another great space for ex-situ conservation planting and an adventurous 
continuation to the stream-side trail that would start in the Extension. 
As with all the many locations dominated by Tabebuia rosea in JBCG, choice mixed 
Dipterocarp forest tree species should be introduced, so they can establish under the 
canopy, allowing the exotic to be phased out slowly. 
 



10-year plan for JBCG[to be drafted by Lawn manager for feedback by senior SBG 
management] 
 

 Years 1–3: actions proposed [to include de-accessioning, acquisitions, 
interpretation] 

 
       Interpretation 

i) Install new large scale signs to interpret selected key species. 
ii) Install new signage and non-signage based interpretation to title and 

conceptualise the themes of within the garden. 
iii) Install small picture based labels to replace traditional botanical labels 

for selected key species, including all Spice of Life, Survival Garden & 
Sensory Garden plants. 

iv) Reassess interpretation in light of JBCG extension. 
  

Inventory check, analyzing and de-accession of collection where necessary  
i) Update inventory. 
ii) Analyse collection  
iii) Deaccession if necessary. 
iv) Addition of relevant new plant taxa to collection, with emphasis on 

strengthening Education workshop themes and where possible on 
conservation material. 

 
 Turf Management Programme 

i) Repurpose non-play turf areas for planting where appropriate 
ii)  Optimise quality of turf in areas where it will succeed  
 

 Tree Management Programme 
i) Begin planting of choice native and Malesian conservation material, 

with focus on seed dispersal and plant/animal interaction, to cater to 
future Education workshop needs 

ii) Begin deaccession of poor specimens and non-essential trees 
inhibiting progress of key plantings. 

iii) Regular scheduled tree inspection and maintenance. 
iv) Follow-up treatment for trees that are deteriorating in health. 
 

Pest, Disease and Fertilising Management 
i) Schedule key species prone to pests that must be kept in good 

appearance and ascertain best organic practice for control. To include 
monitoring of effect of appropriate fertiliser regimes.  

ii) Interpret species richness through garden ecology with plants as the 
foundation stone. 

iii) Establish protocols for fertilising (and non-fertilising) regimes of plant 
groupings and taxa and apply. 

iv) Monitor diseased specimens and control spread through removal if 
necessary. 

 



Butterfly and Moth Trail 
i) Begin collection & propagation of native host plant and nectar source 

taxa 
ii) Plant trail of known host and nectar source species, including key non-

butterfly, Education workshop species requiring sun. 
iii) Work with Education to develop accompanying workshop 

programme. 
iv) Work with Nature Society of Singapore Butterfly Interest Group to 

target species that can be attracted into the garden. 
 
Swale Development 

i) Work with National Biodiversity Centre to develop habitat suitable for 
optimum Dragonfly species and numbers. 

ii) Flood sections during development of JBCG Extension 
iii) Develop adventure trail during development of JBCG Extension 
iv) Target appropriate native and Malesian riverine taxa for introduction 

to new habitat. Focus on ex-situ conservation of threatened taxa. 
 

 

 Years 4–6: actions proposed [as above] 
 
Interpretation  

i) Assess interpretation in the light of developments within Education 
workshop programming, new technologies and visitor interaction.  

ii) Continue to label new taxa in child-friendly manner and interpret 
important taxa as they are introduced to collection. 

 
Inventory, analyzing and de-accession of collection 

i) Revisit and update inventory 
ii) Review of collection. 
iii) Deaccession if necessary. 
iv) Addition of relevant new plant taxa and conservation material  to 

collection. 
 

Turf Management Programme 
i) Review condition of any turf areas in JBCG, including extension, as trees 

mature and find alternative solutions to unsustainable areas. 
ii) Optimise quality of turf in areas where it is necessary and  will succeed  

 
 Tree Management Programme 

i)   Regular tree inspection and maintenance. 
ii)  Follow up treatment for trees that are deteriorating in health. 
 

  Pest, Disease and Fertilising Programme 
i) Stay up to date with non-chemical integrated pest management methods 

and apply to necessary taxa. 



ii) Stay up to date with tropical companion planting techniques as they 
develop and utilise accordingly. 

iii) Propose and apply fertilising programme to meet the needs of the 
collection. 
 

               Butterfly and Moth Trail 
i) Introduce new native host and nectar plants 
ii) Monitor affect of developing tree canopies on plant performance 
iii) Monitor host plant usage and assess with Butterfly Interest Group 

assistance how to proceed with target Lepidoptera species. Focus on 
expanding habitat range of vulnerable species. 

iv) Propose to Streetscape that Park Connector Network be used  to develop 
host plant corridors to connect to Nature Reserves. 
 

Swale Development 
i) Introduce and further develop riverine taxa collection as begun yrs.1-3 
ii) Keep trail in good condition 

 
 

 Years 7–10: actions proposed [as above] 
Interpretation  
i) Assess interpretation in the light of developments within Education workshop 

programming, new technologies and visitor interaction.  
ii) Continue to label new taxa in child-friendly manner and interpret important taxa 

as they are introduced to collection. 
 

Inventory, analyzing and de-accession of collection 
i) Revisit and update inventory 
ii) Review of collection. 
iii) Deaccession if necessary. 
iv) Addition of relevant new plant taxa and conservation material  to 

collection. 
 

Turf Management Programme 
i) Review condition of any turf areas in JBCG, including extension, as trees 

mature and find alternative solutions to unsustainable areas. 
ii) Optimise quality of turf in areas where it is necessary and  will succeed  

 
 Tree Management Programme 

i)   Regular tree inspection and maintenance. 
ii)  Follow up treatment for trees that are deteriorating in health. 

 
  Pest, Disease and Fertilising Programme 

i) Stay up to date with non-chemical integrated pest management methods and 
apply to necessary taxa. 

ii) Stay up to date with tropical companion planting techniques as they develop 
and utilise accordingly. 



iii)  Propose and apply fertilising programme to meet the needs of the 
collection. 

 
               Butterfly and Moth Trail 

i) Introduce new native host and nectar plants if necessary 
ii) Continue to monitor affect of developing tree canopies on plant 

performance. 
iii) Continue to monitor host plant usage and assess with Butterfly Interest 

Group assistance how to proceed with target Lepidoptera species. Focus 
on expanding habitat range of vulnerable species. 
 

Swale Development 
i) Monitor success of introduced taxa and continue to expand collection 

where appropriate 
ii) Continue to keep trail in good condition 
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Background  
 
The Plant Resource Centre (PRC) was completed as part of the the Bukit Timah Core 
development in 1995.  It is approximately 1.2 hectare sited between the Jacob Ballas 
Children Garden and the Economic Garden at the northern end of the Gardens.   
 
The PRC consists of an Administration block, Potting block, storage facility, a quarantine 
house and two propagation houses. The outdoor area comprises of the shade houses and an 
open area for the trees, climbers and shrubs. The main vehicular access is from Bukit Timah 
Road.  
  
Prior to the construction and opening of the PRC at the current location in 1995, there were 
two nursery units established in SBG, i.e. the Plant Introduction Unit (PIU) and the Plant 
Resource Unit. These units were later merged and relocated at PRC. Both units used to be 
situated at the Potting Yard and later the Plant Resource Unit was relocated temporarily at 
the Bukit Timah area near the University and the PIU stayed at the Potting Yard till 1995. 
Since its inception in 1995 the PRC played dual roles as Plant Introduction Unit as well as 
Plant Nursery. Together with researchers’ collection trips in the region, many new species 
and cultivars were tested for introduction into the botanical garden, Singapore’s parks and 
streetscapes. The Plant Records Unit (PRU) was formed in late 1995 and had its office in 
PRC. Staff of this Unit is responsible for computerising SBG’s living collection data into a 
propriety database software known as BG-BASE (NParks Annual report 1995-1997).  The 
Plant Records Unit was later relocated at the Botany Centre Office in 2006. 
 
Present 
The PRC supports the Singapore Botanic Gardens through the propagation and maintenance 
of the garden’s research and living collections, education and outreach activities and 
exhibition and events.  
 
 
Collections: 
Main collections in Plant Resource Centre consist of : 

I. Ginger Research Collection – Under the supervision of a ginger researcher  
II. Hoya Research  Collection - Under the supervision of a Hoya researcher  

III.Palm collection  
IV. Cycad collection 
V.Aroid collection 

VI.Fern collection 
VII.Begonia collection 

VIII. Native plant collection  
VIII. Miscellaneous collection 
 
Constraints: 

- The PRC infrastructure is sixteen years old. Problems with irrigation system, and 
drainage are reoccurring with its aging pipes  

- Propagation and quarantine house facilities  are of limited capacity and not well 
designed to hold increase production or introduction 



- Horticulture workers lack plant knowledge and skills plus overall manpower shortage.  
- Retraining of contract workers with each new term contractor every 3 years. Needs 

constant supervision  
 

 
Strengths 
 

- The BG Base records indicate the current collection at PRC is at 5868 accessions 
which includes both research and display plants.  

- Good collection of rare native plant species.  
 
Weaknesses   

 
- Demand and supply projection 

i. There is no systematic demand projection from the lawn for their plant 
display and collection. This has resulted in the over- crowding of large tree 
specimens in the in tree section. Many tree specimens do not have good 
growth form as they have been cramped closely together for many years. 
They are either pot-bound or are rooted into the ground.   

 
- Tracking of collection and inventory system in nursery 

i.  Currently all plant movement and quantities are manually updated into BG 
Base by the centralised PRU after receiving standard forms (such as incoming 
plant materials/plant request/death/ propagation/germination reports) 
submitted monthly by all SBG HEE managers and researchers.  Over the years, 
nursery management has not been able to update and change labels that are 
faded in time and loss of labels create difficulties in searching of accessioned 
collections in stock. 

ii.  Plant accession labels have to be painstaking pasted on aluminium tags. It is 
time consuming and requires a pair of dedicated hands.  

iii.  Movement of plants in and/or out of the nurseries are sometimes not 
dutifully reported to the nursery management by staff taking plants or 
introducing plants into the nursery, resulting in inventory quantities 
shortcomings when reports are sent to PRU. 

 
- Irrigation  

i. Manually operated irrigation is currently time consuming having to manually 
switch on controls for the different zones at 5 locations.  
 

- Research in horticulture 
     i.      No research is carried out in terms of propagation methods, germination                         
             records, growth rate etc to understand  and better conserve various  
             plant species 

ii.   No documentation of propagation protocols available for various native   
      and/or rare species grown in the nursery over the years. 
 
 



- Quarantine House.  
There is a need to improve and rebuilt the Quarantine House in order to be able to 
monitor introduction of new species from various field collections locally and 
overseas. Isolation facilities are essential to ensure no introduction of unwanted 
foreign pests and diseases into the main established nursery collection.  Currently 
due to overall lack of growing and holding space, the Quarantine House has also 
been turned into a temporary holding area and thus limiting proper monitoring of 
new plants introduced into the nursery collection. This lack is a high risk as 
inadvertently introduction of unknown pest and diseases into the current collection 
is a real possibility and can cause major loss of collection built over the years.  

 
Potential Improvements 
 

- Clear focus of overall collections: 
i. Three main goals planned for the PRC Collection:  

 Acquisition of landscaping plants for display through PPN, purchase from 
commercial nurseries and plant exchange programmes.  

 Conservation/research acquisition of species with provenance through 
plant collection trips  

 
 PRC is central to plant propagation and introduction exercises. To improve 
collections, many new introductions are needed and we will explore MoUs with 
neighbouring countries to foster collaborations in conservation and horticultural 
research and exchanges. Main collaborators will be Malaysia, Indonesia, Thailand 
and Philippines. Others may also include tropical Central, North and South American 
countries.  
 

- Introducing  technology for tracking of collections and inventory system 
i. Asset tracking software (eg. RFID, QR code, barcode ) could be explored 

to efficiently track and update collection materials linked to the database  
 

- Automation to increase productivity and efficiency  
i. Irrigation system, plant production system can be automated and centralised 

for better output. 
 

- Improved infrastructure  
i. Approved up-grading of infrastructures will address the drainage, water 

usage efficiency, and increase propagation house capacity, replacement of 
timber and concrete benches and installation of new shade houses are 
required.  

ii. Proposed training area for outreach activities with interns, volunteers and 
the public 

iii. General holding areas need to be expanded to cope with future increases in 
collection for research and conservation while awaiting planting in suitable 
areas in SBG lawns. 
 

- Staff training 



   i.         Staff to have hands-on training to support and train other workers.  
 
 

- Improvement of Quarantine House 
i.  Enlarging the Quarantine House and installation of proper  glasshouses, with 

climate controlled isolation bays, potting area and an incinerator room to 
meet quarantine standards for the wide range of plants that are being 
introduced from  field collections and exchanges.  

 
- Better support Research Collections 

  i.         With all the improvements met, PRC will be better equipped in managing  
             research collections, with improved irrigation, skilled staff, good   
             infrastructure etc.  
 
 

10-Years Management  
 
1-3years 
 Facility  

- PRC facility improvement to better meet the needs of the diverse plant collections 
and training /outreach 
 

Existing Collections (including Research Collections) 
- Review and revitalise the tree/palm/climber collections in the PRC to have healthy 

plants with good plant form suitable for planting in the SBG lawns, cull unhealthy 
specimen and change illegible old tag covered with algae. Overgrown tree specimens 
rooted to the ground are to be removed or transplanted out to free up space for 
new collection. Also to grow arboriculturally sound specimens for introduction into 
the Gardens.  

 
Plant records/Inventory 
- Update plant inventory, analyzing and de-accession of collection where necessary. 
 
Training and Outreach  
- To continue to provide hands on training to Landscape Technicians, Horticulture 

officers with skills needed to grow the very broad range of plants in the nursery 
- To continue training and cultivating interest in the community and contribute to 

plant conservation with collaborations through volunteer outreach, cadets and 
interns  programmes  

- Documenting propagation protocols of various species will be an important 
knowledge transfer process for the nursery and vital for conservation purposes as 
there is currently no protocol in place for tropical plant propagations. 
 

Conservation 
- Conservation of SBG Heritage Trees’ lineage 

i. To establish the present collection strength in terms of conservation and 
botanical values for propagation   



ii. Formulate and implement a succession strategy such as propagation 
(cuttings, tissue culture etc) and seed collection of valuable old and rare 
plants of known provenance to maintain the original lineage.  

iii. To compile and document propagation protocols on growing various 
plant materials of high conservation needs. 

 
 
4-6 years  
   

Collections (including Research Collections) 
- Improved facility will facilitate the increase propagation and inventory capacity of 

conservation plants of this region where many species are threaten with habitat 
destruction. 

- To work with researchers in Herbarium on plant-collecting trips to the South East 
Asia region to acquire optimal germplasm. 

- To acquire new plants through plant purchase from commercial nurseries, public 
gardens exchange , plant introduction, plant breeding programmes that can be 
introduced for display in the lawns 

- Renewal of MoUs with relevant botanical institutions 

       Plant records /Inventory 
- Explore and propose technology to track collections and inventory and plant demand 
- Explore and introduce  technology to improve the tagging process of accessioned 

plants  
 
Training and Outreach  
- To work with Community Development Council (CDC) to tap local job seekers with 

temporary positions to fill position for Landscape Technicians, Assistant Horticulture 
officers with skills needed to grow the very broad range of plants in the nursery 

 
Conservation 
- Conservation of SBG Heritage Trees’ lineage 

i.  Formulate and implement a succession strategy such as propagation (cuttings, 
tissue culture etc) and seed collection of valuable old and rare plants of known 
provenance to maintain the original lineage.  
ii.  To work with the respective lawn mangers to acquire genera and species 
currently not in SBG lawn collections in order to enhance their living collection in the 
garden.  

 
      7-10 years 
   
Review of management plan and implementation overtime. 
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Present condition 

i) The Garden is generally divided into 4 areas.  Namely Tanglin Core, Central 

Core, Bukit Timah Core and National Orchid Garden (NOG).  

ii) Currently there are 34 Heritage Trees in the Garden most of which were 

planted in the early decades of the last century, while a few are thought to 

pre-date the Gardens. These trees have experienced a wide variety of 

environmental changes caused by the extensive development that has 

taken place around the Gardens and in the Gardens themselves. Many of 

the heritage trees are in physiological decline, due to environmental 

stressors and natural senescence. By virtue of their grand stature and old 

age, heritage trees also attract a high rate of visitorship, which introduces 

additional stressors including soil compaction, vandalism, and unintended 

damage from over-enthusiastic visitors. 

iii) There are currently 3 sets of Standard Operating Procedures in place. They 

are, 

a. Tree Inspection 

b.  Tree Pruning 

c.  Tree Selection & Planting.  

The tree inspections are scheduled according to the nature, category and 

location of the trees. Trees with important heritage values like our 

Heritage Trees are inspected once every 3 months, as are trees with high 

risk targets, such as those planted near car parks and major thoroughfares. 

. The target inspection frequency of the remaining trees is once every 6 

months. 

Pruning work is prescribed based on the findings in the Tree Inspection 

reports and carried out under the supervision of Certified Arborists. The 

main objectives of pruning works are to improve tree growth form and to 

ensure public safety. If a tree is recommended for removal, a replacement 

tree will be planted, taking into consideration species characteristics, 

lawn/area analysis and the availability of nursery stock. 

iv) Tree inspections are carried out by the arboriculture team, comprising 4 

ISA-certified arborists, and the lawn management team, of whom 7 are 

ISA-certified arborists. A first-level visual inspection is conducted on every 

tree in the inventory. Trees that require additional investigation are 

referred for second-level inspection, which may involve aerial assessment 



and the use of resistographs and tomographs to assess the internal 

structure if the tree. 

 

Weakness  

i) Many of the trees in the Gardens, including the Heritage trees, are 

gradually deteriorating in health and approaching the end of their natural 

life span. It is important to implement succession plans to maintain the 

heritage lineage of these trees. This can be accomplished by cloning or 

propagation (eg. via seed collection, cuttings, marcots, grafts, etc). 

ii) There is currently no Standard Operation Procedure (SOP) for 

maintaining Heritage Trees, collecting of specimens from trees and 

maintaining trees which are meant for ex-situ conservation. An SOP 

should be written to ensure that all aspects of tree health and structural 

integrity have been addressed and that comprehensive documentation is 

kept on all treatments carried out on each tree. 

iii) The Gardens’ arborist team conducts inspections at least once a year to 

evaluate the physiological health and structural integrity of trees in the 

Gardens. These inspections are captured in a set of tree inventories, one 

for each of the four cores. While the inventories contain comprehensive 

information on the current health and safety of each tree, they are not 

structured in a way that allows expedient analysis of the data. They lack 

geospatial information to pinpoint the location of each tree, have to be 

updated manually, and are not backed up in a separate location. Most 

inspections are carried out on paper forms and maps and manually 

entered into Excel spreadsheets kept on the NParks server. The database 

system currently in use, BG-BASE, is unable of supporting arboricultural 

requirements as this software was originally intended for living 

collection, nursery ,herbarium and library database. However, a tree 

assessment module is being developed and is expected to be released 

within a year’s time. 

iv) Many trees in the Gardens have structural defects and are thus more 

prone to failing in severe weather. Examples of this are trees which have 

a leaning structure, co-dominant trunks and trees with root systems 

which have been compromised due to the development of buildings, 

roads and walkways. Very large old historical trees and heritage trees 

represent a high proportion of trees with such defects. 



v) The trees in the Singapore Botanic Gardens support a wide variety of 

epiphytic, parasitic, and climbing plants. These plants are routinely 

removed from the trees found in parks and streetscapes, which leaves 

the Gardens as one of the few remaining repositories of such plants 

outside of the nature reserves. Some climbers found in the trees on the 

lawns, e.g. the Entada polystachya at Lawn F, are even believed to pre-

date the establishment of the Gardens. This repository of epiphytic, 

parasitic and climbing plants is currently unmanaged due to the lack of 

comprehensive information on their population size, location and impact 

on the trees that they grow on. 

vi) The four dominant pests in the Gardens are termites, squirrels, 

mosquitoes and bees. Termites are one of the major pests affecting the 

trees in the Gardens, predominantly the gymnosperms. Squirrel damage 

is similarly prevalent throughout the Gardens, resulting in the 

destruction of flowers and new shoots on trees. Squirrels also gnaw on 

the bark of  certain tree species, e.g. Sterculia spp., causing damage to 

the cambium layer and disrupting the live tissues, which in turn affects 

tree health and may potentially result in branch failure. Mosquitoes are 

often found breeding on cavities and pockets of trees and it is also found 

on large leaves and palm fronds on the forest floor. Although they do not 

have an adverse effect on the botanical collection, they are potential 

carriers of dengue fever, which is potentially fatal to humans. Bees 

provide many benefits to the botanical collection as pollinators, but have 

the potential to disrupt arboriculture work or cause severe discomfort to 

allergic individuals. 

vii) Apart from problems mentioned above that plague arboricultural 

management in the Garden, many growth problems of trees seen today 

are products of mismanagement in terms of wrongly selected tree 

species, wrong pruning, guying & staking techniques, improper planting, 

lack of watering, fertilising and absence of Leaf Litter Management (LLM). 

Leaf litter was always swept and discarded, and only in recent years this 

has been introduced. However, LLM is inconsistent and irregular, and 

even when carried out, was done wrongly.  

viii) Currently, the Arbo team is not actively involved in publications in 

arboriculture. Any significant management of trees that takes place, the 

information is not channelled to appropriate papers and thus does not 

reach other arboriculture practitioners at large.   

 

 



Potential for improvements 

a) Heritage Trees management 

Our heritage tree management plan has two overall aims – to safeguard the 

viability of existing specimens and to preserve the genetic lineages represented 

by these specimens. 

I. To safeguard the viability of our existing heritage trees, we will formulate a 

10-year management plan for each tree, addressing three broad 

categories – environmental conditions, physiological health and structural 

integrity. Each management plan will propose solutions to extend the safe, 

useful lifespan of the tree and to encourage visitors to experience the 

trees without causing excessive negative impact. Such solutions may 

include soil treatment, mechanical support, or installation of boardwalks, 

fencing etc to reduce soil compaction, among others. Each plan will be 

reviewed every three years based on annual tree inspection records. Since 

many of the heritage trees are either emergent above the canopy or 

isolated in the middle of an open lawn, we will install lightning protection 

systems in all heritage trees to mitigate the effects of lightning strikes on 

these trees. 

II. To preserve the lineages of our heritage trees, we will attempt to 

propagate (seedlings, cuttings, grafts and tissue culture) from each tree. 

The same will be carried out in conjunction with our ongoing programme 

for ex-situ conservation of rare or endangered tree species. Working with 

the Plant Resource Centre, propagules will be nurtured in the nursery and 

eventually planted out onto the lawns, to serve as replacements in case 

the parent tree has to be removed. The success of this programme will be 

reviewed annually to evaluate the need for further collection or 

development of other propagation techniques. 

 
b) Ex-situ conservation of trees. 

I. Existing materials for conservation shall be identified and recorded. 

II. Proper pruning records and SOP shall be implemented to manage these 

trees. This is to ensure that the trees do not develop significant 

arboriculture problems when they mature. 

III. Watering and fertilizing regime shall be implemented to ensure optimum 

growth of the trees. 



IV. Fruiting materials or cuttings shall be harvested when available and sent 

for propagation. This is to ensure continuous preservation of the tree 

species and conservation of its genetic material.  Methodology and the 

success rate of propagation shall also be documented, for the refining of 

future propagation efforts by any relevant parties. 

 

c) Maintaining and installation of Lightning Protection System (LPS) 

I. Existing LPS will be inspected biennially for functionality. Damaged LPS or 

LPS that are about to become embedded in the trees shall be replaced 

after each inspection. 

II. LPS shall also be installed in lightning-prone trees and trees that have been 

granted heritage status. 

 

d) Management of high risk trees. 

I. Existing trees in various outdoor car parks, I.e. HQ car park, Linear car 

park, JBCG car park, Raffles Building car park are currently inspected 

once every 3 months. This is to ensure public safety as these places are 

highly utilised and risk should be managed. If need be the frequencies 

may be increased or reduced as safety requirements change.  

II. A regular pruning programme implemented currently to manage high 

risk trees in car parks, will render some trees weak over the long term. 

Such trees, together with risk-prone and storm-vulnerable trees will be 

considered for culling and replaced with more suitable species. This will 

include replacing these existing species in our car parks: Syzygium 

grande, Khaya senegalensis and Terminalia ivorensis.  

III. Planting of replacement trees will be carried out where needed. Trees 

with relatively lower risk will be planted as part of the plan to phase out 

the undesirable trees with arboriculture problems. 

IV. The target inspection frequency for trees growing along roadsides is 

currently 6-monthly, and we may need to increase the frequency to 

quarterly inspections. This is to ensure the safety of road users and 

garden visitors. 

 

e) Use of technology in tree inventory and inspection 



I. While we await the creation and incorporation of arboricultural modules 

in BG-Base, the tree inventories will be centralised into an in-house 

relational database system, such as MS-Access that will be set-up in the 

interim. The database will be structured to allow expedient conduct of 

the following analyses – change in tree health and safety over time, 

prioritisation of trees according to risk, types of follow-up actions in 

response to inspection results, and tree failure trends. The arborist team 

will work with the Plant Records Unit and external partners to create a 

Geographical Information System for the Gardens. 3D aerial mapping is a 

new technology that will be employed within the next year, and this is 

useful in the mapping of the topography and trees in the Gardens, as 

well as provide information on the health of the upper canopy, which 

cannot be observed from the ground. Handheld electronic devices may 

also be used to allow instant updating of the databases via web 

synchronisation, as well as backing up of data on cloud servers, if 

possible, by working with NParks IT . Wireless technologies will be 

explored extensively and incorporated into the daily work of the 

arboriculture team.  

f) Categorisation of trees  

I. All trees will be categorised according to their status or potential 

problems. This aims to segregate and group trees with common 

problems, which will enable us to better prioritize, prescribe inspection 

frequencies and allocate adequate maintenance programmes. 

II. The categorisation of trees includes : 

-Heritage Trees,  

-Trees in Car parks, 

-Trees with valuable conservation material, 

-Roadside Trees, 

-Pest-affected trees,  

-Trees with structural defects (lean, co-dominant, anchorage etc), 

 -Trees growing along roads and pavements with compromised root    

system 

 

   g)      Standard Operation Procedure (SOP) 



          I.         New SOP will be developed for the following processes 

- Maintenance of Heritage Trees 

- Maintenance of all trees-LLM, Watering (Soil and leaf litter layers 

independently), fertilising. 

- Tree removal SOP 

- Specimen collection for herbarium & DNA vouchers and for nursery/in 

vitro propagation. 

- Maintenance of ex-situ conservation materials that are near 

threatened or extinct in the wild, strictly adhering to the growth 

requirements and pruning as and when needed according to 

appropriate growth requirements, such as Orthotropic vs. Plagiotropic 

growth management (OPGM). This is absolutely critical to avoid future 

problems, especially in young trees.  

II.             Verification of work done on site will be done via a verification form. 

This is to ensure tree works are carried out accurately and other 

parties involved are well notified. In addition, it will also help us to 

document and track tree works done on trees and also specimens 

collected. This single sheet of information is easily retrievable, and 

leads to a larger dataset if needed.  

h)     Tree profiling 

i) Moving forward as a research institute, with aims of leading 

conservation arboriculture,   we hope to document each tree species’ 

performance in terms of their distinctive physical and physiological 

growth characteristics. This allows us to build knowledge of their 

potential failure risk or usage/aesthetic/urban potential and hence, 

ensure that we have a proper tree management plan implemented 

for each tree species. The knowledge gained will be published for the 

benefit of society. The arbo team aims to become the primary source 

of tree profile information as SBG has a diverse collection of trees 

that is continually growing.  

 

I) Integrated pest management 

I.  A pest management strategy will be formulated to address our current 

pest problems with the main aim of addressing arboricultural pests. This 



will consist of immediate actions for eradication and long term treatment 

for keeping the pests under control. 

J) Management of trees with structural problems 

I. Tree inspections have to be reviewed to identify trees with structural 

defects. For trees which have multiple co-dominant stems and weak 

attachments, a Cobra® dynamic cabling system will be installed to 

hold and support the multiple stems. Propping, guying and staking 

systems derived from scientific analyses (biomechanics etc) will be 

implemented on leaning/problematic trees to provide structural 

support. Leaning trees will also be monitored at least once a month to 

determine the trees are leaning progressively more. Structural 

supports will be installed on a case-to-case basis, with priority given to 

trees with high heritage value and rare species. Other potential 

solutions include leaf litter management (leading to naturalised soil 

de-compaction) and possible fencing-off of the vulnerable trees with 

compromised root systems. 

K) General tree management 

I. A tree file will be created for each tree specimen by the arborist-in-

charge in phases (see Meeting Level 1 Goals). It will contain the tree’s 

inspection and maintenance history. This tree file will also contain all 

other relevant information on the tree. This collection of data is 

important for us to study the tree’s growth and may help us to 

formulate better approaches to tree care. 

II. To ensure that the health of our living tree specimens are sustained 

into the future, we will ensure that all our trees have a systematic 

regime of fertilisation, watering and leaf litter management. All trees 

are to be monitored that they have sufficient fertilisation, water and 

leaf litter during the routine tree inspection.  All trees in SBG shall be 

managed by this SOP: Leaf Litter Management, Fertilising, and 

Watering. 

 

L) Epiphyte and climber management plan 

I. Our epiphyte and climber management plan will comprise two stages 

– a survey of the epiphytic, parasitic and climbing plants found within 

the Gardens, and the formulation of appropriate management 

guidelines based on the survey. The National Biodiversity Centre may 

be engaged to study the utilisation of these plants by various fauna 



and to evaluate their conservation value. Older and larger specimens 

such as the Entada polystachya on Lawn F may warrant individual 

assessments and solutions. In the case of the Entada, it is entirely 

supported by three dead trees adjacent to Swan Lake. We will develop 

a tunnel trellis to support the Entada while removing the three dead 

trees. 

 

10-Year Arboriculture Management Plan  

Goals: 

Level 1) Ensuring safety and long term tree health 

Level 2) Improving productivity in tree management (use of technology and staff training) 

Level 3) Contributions to science (tree knowledge) and ecological services (promoting 

biodiversity, facilitating ex-situ tree conservation)  

  

Meeting Level 1 Goals - Ensuring safety and long term tree health 

General tree 
management  

Compiling a 
comprehensive 
tree inventory 

Includes: 
1) Tree inspections records for all 

trees 
2) Risk-level/ value of trees   
3) Pruning records 
4) Horticultural maintenance records 

i.e. pruning, leaf litter management 
(LLM), fertilising,  

5) Phenology – fruiting, flowering, 
new leaf flush 

6) Physical growth i.e. tree height and 
girth 

 
Risk Categories: 

1) High risk trees – Car 
park/Roadside/Pavement 
trees/restricted root zone (trees 
with root zone compromised  by 
development) 

2) Medium risk – trees with targets 
3) Low risk – trees without targets i.e. 

saplings 
 
High value trees – i.e. heritage trees, 

 
Year 1-3 
 
 
 
 
 
 
 
 
 
 
 
Year 1-3 



historical trees, critically endangered. 
  

 Tree files Phase 1:  
Compiled for all high risk trees and high 
value trees 
Includes: 

1) Environmental conditions in which 
the tree is growing in i.e. on slope, 
light regime 

2) Structural defects 
3) Physiological issues i.e. pest & viral 

attacks, nutrient deficiencies,  
4) Recommended follow-up actions 

Phase II & III:  
Tree files for the rest of the collection 
including new saplings 
 
Tree files to be reviewed periodically: 

1) To check if the recommended 
follow-up actions taken were 
effective and if any other solutions 
to be explored. 

2) Capture photographs of tree 
progress 

Year 1-3 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Year 4-6 
 
 
 
 

  
SOP 

 
Establish & Review SOPs for: 

1) Tree inspection 
2) Tree planting 
3) Tree pruning 

 
Management of high risk trees 
 
Management of high value trees 
 
Root-zone management (includes, leaf 
litter and fertiliser application) 
 
Watering regime during dry season 
 
Decision making guidelines for 
management of epiphytes and climbers on 
trees 
 
Lightning Protection System (LPS) 

- Decision making guidelines to 
install LPS on trees 

- Maintenance of LPS on trees 
 

 
Year 1-3 
 
 
 
 
Year 1-3 
 
Year 1-3 
 
Year 1-3 
 
 
Year 1-3 
 
Year 4-6 
 
 
 
Year 1-3 
 
 
Year 1-3 
 



Integrated Pest Management 
- Preventive Plan (e.g. monitoring 

plans) 
- Reactive Plan: A guide to determine 
the severity of the problem and 
provide guidelines to reach possible 
mitigating solutions and if necessary. 
1) Termites 
2) Squirrels 
3) Mosquitoes 
4) Bees 

 
Tree removals  

Year 1-3 

 

 

Meeting Level 2 Goal - Improving productivity in tree management (use of technology and 

staff training) 

Mobile hand-
held devices for 
tree inspection 

 Aim: For instant updating of tree 
inspection and inventories. 
 
For instant coordination and 
communication with contractor. 
 
With instant backup of data on cloud 
servers 

Pilot Year 1-3 
 

Relational  
Database 
Management 
System 

 To facilitate analysis of data so as to 
make informed management decisions. 
(i.e. change in tree health and safety 
overtime, tree failure trends, 
prioritisation of trees according to risk 
and value). 
 
Full capacity 

Pilot Year 1-3 
 
 
 
 
 
 
Year 4-6 

Remote Sensing 
Capabilities  

3D aerial 
mapping 

Aim: 
1) To facilitate tree canopy 

inspection for tree health. 
2) To facilitate overall SBG 

mapping 
 

 
Pilot Year 1-3 
 
Year 4-6 

Staff training Skill 
Upgrading 
 

Arboriculture skills of the Arborist will 
be upgraded with respect to needs of 
performing arboriculture works in the 
Garden with a more hands-on 
approach 

 

Year 4-6 



 

Meeting Level 3 Goal - Contributions to science (tree knowledge) and ecological services 

(promoting biodiversity, facilitating ex-situ tree conservation) 

Tree Profiling  Aim: For SBG Arboriculture 
Unit to become the primary 
source of tree profile 
information for our diverse 
tree collections. 
Information includes:  
To document each tree 
species’ performance in terms 
of their distinctive physical and 
physiological growth 
Tree failure rate 
Tree growth rate 

Pilot Year 1-3 
 
Year 4-6 (to promote 
and advocate Tree  
Profile information 
application  among 
local arborists ) 
 
Year 7-10 (to promote 
and advocate Tree  
Profile information 
application  among 
arborists 
internationally) 
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APPENDIX iii

LIST OF ECOLOGICAL SURVEYS

Subject Year and Surveyor Notes

Butterfly survey Published January 2009, Khew Sin 
Khoon

On-site observation  and compiled 
checklist  by a nature society 
butterfly enthusiast on butterflies 
sighted in SBG.

Flower-visiting bees and wasps 
survey

Published 2013, Soh Wen Wen

On-going survey identifying 
hot-spots of Amphidromus 
inversus

Carried-out 2010/11 onwards,  Dr. 
Cai Yixiong

Bird survey Published 2008, Morten Strange On-site observation  and compiled 
checklist  by a nature society 
enthusiast.

Rainforest survey Carried-out 2009-2011,  Singapore 
Botanic Gardens staff

Dragonfly survey Carried-out 2009, National 
Biodiversity Centre Staff

Preliminary survey

Lichen survey Carried-out 2001, Dr. Harrie 
Sipman

Invited research collaborating with 
Raffles Museum for Biodiversity 
Research and School of Biological 
Sciences, National University of 
Singapore. Research Grant: RP 154-
000-049-112

Moss surveys Carried-out 1999 and 2005, Dr. 
Benito Ta

Observational surveys

Biodiversity data from the 
National Biodiversity Centre's 
BIOME database 

1822-2011 

Spider survey in the Rainforest Carried-out 2011 and 2012, Court, 
Wan, Low & Cai

Bird survey Carried-out 1989, 1998, 2004 and 
2008, Morten Strange, Lim Kim 
Seng , Subaraj  and others

Checklist compilation and on-site 
observation recorded by nature 
society bird enthusiasts.

Bird Survey Carried-out 1898 , H. N. Ridley Observational sightings and 
documentation. 

Tyersall Woods Part 1, tree 
survey

Carried-out Nov 2008 – Feb 2009, 
various 

Led by the National Biodiversity 
Centre

Tyersall Woods Part 2, tree 
survey

Carried-out Nov 2008 – Feb 2009, 
various 

Led by the National Biodiversity 
Centre
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CHRONOLOGY

1 

1 Items not referenced are mostly taken from Tinsley, B. (2009). Gardens of Perpetual Summer. The Singapore Botanic Gardens. 
National Parks Board / Singapore Botanic Gardens, or from the earlier principal source by I H Burkill, Gardens Bull. Straits 
Settlements, vol. 2 (1918) and SBG annual reports.

Concise chronology of the Singapore Botanic Gardens’ history (items in blue are believed to be well preserved 
and authentic today; other key heritage events are highlighted in red).  Written by N.P. Taylor (Director of the 
Singapore Botanic Gardens).

Date Historical event/action [data source]1 Notes

Before 
1859

A number of ‘heritage’ trees thought to antedate the 
foundation of SBG, e.g., the Cyrtophyllum fragrans 
(Tembusu) that features on the S$5 banknote and the 
Alstonia pneumatophora (Pulai basong) NE of Swan Lake 
– it is assumed that these are omitted from the appendix 
in the first Guide to the Gardens by Fox (1889), because 
they had not been planted by Gardens’ staff.  Similarly, 
the origin of the remaining sago palm clump at SBG’s 
boundary with Holland Road near Main (Tanglin) Gate 
may be as early.

With the exception of the Gardens 
Rainforest, most of the area 
acquired in 1859 is thought to have 
been cleared of extant vegetation.  
The Alstonia is indicative of former 
swamp forest.

The sago palms are mentioned by 
Burkill [Gard. Bull. 2: 98 (1918)] 
as being allowed to remain by 
Murton; they are visible in a 
postcard, c. 1920.

1842 The grave of an important Hokkien Chinese and his 
wife, believed to be the oldest burial in situ known for 
Singapore post 1819, is located on land between the 
modern Jacob Ballas Children’s Garden (JBCG) car park 
and NUS campus; a more elaborate adjacent grave of 
presumed family relatives dates from 1881 and may 
be an early example of inter-racial marriage [email rec. 
6.10.2011, from Hui Yew-Foong: yfhui@iseas.edu.sg].  The 
1842 grave is not located within the area of the original 
botanic gardens, but on the land added in 1879. These 
graves were preserved when Raffles College was built 
on this land in the 1920s and are marked as masonry 
structures on the 1924 topographical map of the British 
colony .

A decision is needed on how 
to interpret these graves, when 
the planned extension of the 
JBCG into this area occurs (but 
communication needs to be 
handled carefully in view of URA’s 
rules); either way, their protection/
preservation is very important on 
cultural grounds. NB. the grave of 
a man who died in 1833, in the 
Bukit Brown Cemetery [cf. ST, Sat. 
15.10.2011], was moved there in 
the 1940s, hence the SBG burial is 
an older in situ example [Tan Beng 
Chiak, email rec. 10.01.2012] .

1850s Cast-iron gazebo originally constructed at Admiralty 
House in Grange Road – said to be the oldest built 
structure currently at the Singapore Botanic Gardens.

This was transferred to the Botanic 
Gardens in 1969, subsequently 
restored and is now located 
overlooking Swan Lake.



Date Historical event/action [data source]1 Notes

1859 The re-established Agri-Horticultural Society acquires 
22.4 ha in Tanglin gifted by its leading member, 
businessman Hoo Ah Kay (“Whampoa”), on lands in part 
formerly down to plantations (probably of gambier – 
Uncaria gambir), bounded to the south by Napier Rd 
(now Holland Rd) and soon after the British military 
barracks, and to the east and north by Cluny Rd, and to 
the west by the Tyersall Istana of the Temenggong. This 
is the founding year of SBG.  Hoo’s gift was facilitated by 
the Colonial Govt, who also provided convict labourers 
to SBG. Previous land owners are identified in Burkill’s 
history of SBG (1918).

Described as “a haunt of tigers”, 
the area of mainly secondary 
vegetation included 6 ha of ‘virgin’ 
rainforest, which in somewhat 
modified form, exists today and is 
an important genetic resource for 
the region, holding representatives 
of various species otherwise extinct 
in Singapore [Gardenwise 24: 10–
11 (2005)].  It is being reinforced 
with species thought to have been 
native in Singapore, but now either 
very rare or extinct on the island.

1860–
1864

Lawrence [originally Laurence] Niven, a Scottish nutmeg 
plantation manager employed on Prinsep’s estate 
(between Orchard Rd and the ‘Brass-Bassar’ canal), was 
engaged as SBG Manager, soon clearing the southern part 
of site of secondary vegetation; Bandstand Hill terraced 
and laid out with flowerbeds, Bandstand area defined 
1860/61; roads allowing one-way traffic curved around 
the hill; soon after Maranta Ave, Liane Rd, Upper & Lower 
Ring Roads, connecting paths, and later road to Main Gate 
established (at present Tanglin Gate site). The Bandstand 
area was used for concerts more or less continuously 
until the 1970s (the Bandstand’s structure was built only 
in 1930). Niven designed the 1860s layout of SBG.  His 
landscape design style resembles that of the 18thC English 
Landscape Movement or Victorian municipal park.

At this date Bandstand Hill was 
the highest point in the Gardens at 
33 metres above sea level.  Public 
vehicular traffic was permitted 
to enter the Gardens until the 
1960s.  His interest in taking the 
Manager’s position likely reflected 
the fact that nutmeg had suffered 
a major decline due to disease. 
Whampoa had sold his share in 
Willans’ nutmeg plantation for the 
construction of Tanglin Barracks.

Niven’s family included other well 
known garden managers.  Niven 
Rd, Singapore, is named after him.

1861 Niven planted a Tiger Orchid on ground at the junction of 
the Office Gate Rd and what became the Main Gate Road.  
The orchid is still there and is now 4 metres in diameter

Fide I H Burkill, SBG Illustrated 
Guide (1927), p. 30

1862 Temenggong planted the avenue from Napier (now 
Holland) Road to the Tyersall Istana with Tembusu trees 
(see Burkill, Gardens Bull. 4(2): 70, 1927).  These include 
some of those currently marking the western boundary of 
The Dell (Lawn G) and those along the Tyersall Avenue.

These Tembusu will all be included 
within SBG when the Tyersall 
Learning Forest extension is fully 
incorporated into the Gardens 
and the original Tyersall Ave 
expunged. The average girth of the 
15 remaining single-trunked trees 
in 2013 was 3.62 metres (after 150 
years).

1866 12.1 ha of extensions to the site at the west and north-
west acquired/purchased; Swan Lake excavated in the 
western extension (earliest extant designed water body in 
Singapore) and both it and the NW extension included an 
area of swamp forest [Gardens Bull., Straits Settlements 2: 
100, 107], which in the case of the latter survived until at 
least 1915. Govt contributing $50/month to Niven’s salary

See Gardens’ map, l.c. 321. 



Date Historical event/action [data source]1 Notes

1867 Manager’s residence, later named Burkill Hall, began 
construction within the north-west extension, on a hill 35 
metres above sea level (building completed 1868). Burkill 
Hall is now a Conserved Building.  It is the oldest building 
constructed in situ and was occupied as the home of 
successive Superintendents and Directors until 1969; it 
was restored in the 1990s as part of the development 
of the National Orchid Garden, which now surrounds it 
[Gardenwise 40: rear cover, 2013].

The Agri-Hort Society’s Secretary 
entered into a contract in 1867 
with a Chinese builder for the 
construction of the Manager’s 
house, although its start is often 
erroneously given as 1866.  The 
building is currently available for 
hire for private functions, whilst 
the ground floor area is open to the 
public and includes interpretation 
of SBG’s orchid breeding and VIP 
naming programme.

1869 Govt support for Niven increased to $100/month.
1870 Annual report of Agri-Hort Soc mentions that plants had 

been supplied to gardens at Saigon, Mauritius and South 
Kensington (London), whilst Bogor (Buitenzorg, Java), a 
Dutch colonial garden, had gifted many plants to SBG.

Plant exchange has been an 
activity characteristic of botanic 
gardens since early in their history 
and was common in colonial times.

1871 In March the Society held a flower show in temporary 
buildings upon the band parade area, which was attended 
by the King of Siam [Straits Times, 25.03.1871].  It is also 
recorded that a military band played upon the adjacent 
parade area.

The event was recorded in a 
photograph by Mr Sachtler, 
preserved at the Nat. Archives (UK). 
This shows the King and (?) Straits 
Governor, in front of the buildings, 
and may also show Whampoa and 
Lawrence Niven in the crowd.

1874 Agro-Horticultural Society’s debts incurred by the above 
land purchases and developments resulted in transfer 
of SBG’s management to colonial government (the legal 
process was completed only in 1878). Govt advertises that 
SBG is now open to all members of the public, not just 
the Society’s subscribers (who retained the right to cut 
flowers).

At this stage the Gardens, 
according to I H Burkill, were of 
pleasant parkland in character, but 
had no scientific value.



Date Historical event/action [data source]1 Notes

1875 Henry James Murton, a young gardener-botanist, 
appointed Superintendent (as Niven’s superior, who, 
however, died while on leave and was buried in his native 
Scotland (in 1886) and over next 5 years introduced many 
plants from Sri Lanka, Malaya (plant-hunting expeditions 
for gutta-percha), and via exchange with Kew, Mauritius, 
Australia (Brisbane) etc., turning the former parkland 
into a credible botanical garden, founding its herbarium 
and library, developing its role in economic botany and 
introducing species that eventually became new crops, 
e.g., Pará rubber and African oil palm (from Peradeniya 
BG), today major money-earners in SE Asia. Thus, SBG 
joined the ranks of many other British colonial gardens 
being founded across the world at this time [Crane, P. 
(2001), Gardenwise 16: 4–8]. Murton’s annual report for 
1875 apparently had an appendix listing the plants in 
cultivation in SBG, but this is lacking in SBG’s archive. 
Supplementary lists were publ. in 1879 & 1880.  From 
early photographs (as confirmed in Burkill’s history) the 
southern part of SBG is seen to have mainly very young 
trees, since Murton was the first to plant up the area as an 
arboretum, which had yet to mature.

Murton’s appointment 
recommended by Sir Joseph 
Hooker, Director, RBG Kew, where 
he had been trained. Prior to SBG 
he was in Sri Lanka for 3 months, 
acquiring plants for SBG.  Murton is 
credited with establishing the first 
collection of orchids at SBG, a plant 
group that was to become pre-
eminent in the Gardens history – 
see entry for 1925.  The herbarium 
and botanical library were the first 
in Malaya.  From 1875 the Gardens 
also housed a significant zoological 
collection, including various large 
animals (bear, rhino, leopards, 
tigers etc.), only smaller ones being 
retained after 1878, until closure in 
1904/05 (but see entry for 1896).

An article by Ridley [Agricultural 
Bulletin 6(2): 38 (1907)] says that 
the oldest oil palm in SBG had 
reached 40 feet in height after [c.] 
30 years. It is possible that Bogor 
had already supplied SBG with oil 
palm.

1876 Botanical artist, Marianne North, visits and records 
SBG, reporting Nepenthes as growing in the Gardens’ 
Rainforest [M. North, (1980), A Vision of Eden, 94. RBG 
Kew].  Straits Times published anonymous letter warning 
SBG visitors of the risk of tigers and leopards escaping 
from the Gardens’ zoo [ST 11.11.1876].

North’s paintings of Singapore are 
on display in the gallery bearing 
her name at RBG Kew, but do not 
include images of SBG.

The cages had been vandalised by 
an unknown person to release the 
animals, but was unsuccessful.



Date Historical event/action [data source]1 Notes

1877 22 seedlings of Hevea brasiliensis (‘Pará rubber’) arrived 
in June from Kew – Murton kept 12 seedlings and planted 
these at SBG – see entry for 1895; an earlier consignment 
received the previous year had apparently failed 
[Desmond, R. (1995), Kew, 257].  Murton also introduced 
various kinds of coffee, the first major agricultural 
industry in the Federated Malay States. First Economic 
Garden being laid out (on the 1866 NW extension). 
Various rockery structures begun and installed over next 
2 decades in diverse areas of Gardens. Upon the death of 
the Rhinoceros its wallow between Swan Lake and Napier 
(now Holland) Road converted to a lily pond, which in 
more recent times became the Marsh Garden.

[Remaining rubber seedlings were 
sent to Perak and Malacca where at 
least 1 original specimen survives].

George Smith appointed Head 
Gardener, but died in April 1878. 

By 1879 the first Economic Garden 
had been established including 
various kinds of coffee, tea, cacao, 
sugar cane, rubber, avocado, 
cardamom and various timber 
and fruit trees (in the area of the 
present Symphony Lake).

See entry for 1969.
1878 Palms established near Cluny Road entrance (Office 

Gate Road).  Rubber saplings planted out (see above), cf. 
Gardenwise 28: rear cover image (2007).

An old specimen of Oncosperma 
tigillarium by Office Gate Road 
may be the sole survivor of this 
planting.

1879 Catalogue of collections supplementary to that appended 
to 1875 report published. Contiguous area of 41.1 ha 
(known as the ‘Military Reserve’) acquired to north of 
Gardens for experimental cultivation of economic crops, 
incl. the above (all except the southernmost part of this 
area was subsequently annexed from 1921, then in parts 
returned to SBG over the next 82 years).  Palm Valley 
established.

Total area of SBG reached 75.6 ha. 
SBG Herbarium had accumulated 
more than 3,000 determined 
species.

The ‘Military Reserve’ had been 
occupied by Chinese, probably for 
the cultivation of gambier, fruit 
trees and indigo (see entry for 
1843). Walter Fox appointed Head 
Gardener.

1880–
1881

Murton sacked (1880). Kew-trained Nathaniel Cantley 
appointed Superintendent, soon erecting a building 
to accommodate the herbarium & library; also 
carefully labelled living collections in line with modern 
classifications; appointed qualified staff. He was on sick 
leave from March 1881 and took a collection of some 
1,500 dried Gardens’ specimens to Kew for identification 
(however, few are known to have been retained in the 
Kew Herbarium, perhaps because they were of poor 
quality). Before returning, he acquired living specimens 
for SBG from Kew (260 examples) and British nurseries.

Cantley was Assistant Superintend-
ent at Pamplemousses BG, 
Mauritius, prior to arrival at SBG. 
He established nurseries for 
ornamental plants and plant sales 
outlets, for the production of 100s 
of 1000s of street trees, and for 
reforestation in Singapore, were 
started in 1881. Rationalized staff 
accommodation on site. Murton’s 
final catalogue of the Gardens’ 
collections, those added in 1879, 
published by Govt Printer, but 
contains many typos.



Date Historical event/action [data source]1 Notes

1882 Ridley Hall constructed (as office building and herbarium), 
subsequently used by the Director from 1888. ‘Plant 
House’ constructed for public flower shows, displays of 
potted plants and annuals, and for revenue generation 
from plant sales (permanent roof completed 1885 and 
later extended for orchids – now the Fernery); many 
Singapore city trees planted under Cantley’s supervision. 
In SBG, Malayan timber trees were planted in the ‘Military 
Reserve’ extension (it is presumed that these formed the 
area identified on subsequent maps as the ‘Arboretum’). 
Some of these timber tree plantings persist today. Seed 
of Samanea saman, the rain tree, received in quantity and 
grew rapidly – it is possible that the oldest examples in 
SBG are from this time. Nursery built in 1 acre of former 
rainforest, now known as the Potting Yard. Sometime 
during or shortly after 1882 The Dell at the north end of 
Swan Lake was begun, initially as a place for ferns.  This 
feature still survives and has a unique enclosed jungle-like 
character, though it has undergone various modifications.

Ridley Hall is currently in need of 
refurbishment following termite 
damage.  The Plant House has 
been repaired and modified on the 
original site many times over the 
years and it is clear that not much 
is original – the main uprights 
resemble RSJs and may derive 
from its last major refurbishment 
in the 1950s [a separate file 
detailing its history is available]. 
The oldest rain trees now at SBG 
appear to be that near the Nassim 
Gate Visitor Entrance and another 
by the Chinese graves (both visible 
in 1948/1950 aerial photos).

Information on and illustrations of 
The Dell can be found in IH Burkill,  
‘The Botanic Gardens, Singapore 
Illustrated Guide’ (1927) and by the 
same author in Gardens Bull. 4(2): 
69–77 (1927) – see Gardenwise 
40: 18 (2013).

1883–
1884

Cantley commissioned to prepare survey of Straits 
Settlements’ forests in view of their rapid loss; he 
identified Forest Reserves. In 1884, he re-established the 
Penang BG and SBG retained its control until 1946.

In 1884 Cantley was appointed 
Director of the newly set up Forest 
Department, giving SBG an early 
role in forest conservation.

1886 Main Gate pillars completed (begun 1885). The modern pillars at Tanglin 
(Main) Gate are spaced as per the 
originals.

1888 Henry Nicholas Ridley (b. 1855) appointed first Director, 
SBG.  Established Gardens as a world centre for the study 
of tropical botany and its economic application, later 
popularizing rubber; credited with describing c. 1,000 
plant species new to science from Malaysia etc., and 
author of >500 scientific papers; elected FRS in 1907; 
died in 1956, after a long retirement, in which he worked 
at Kew [Gardenwise 25 (2005) incl. various accounts of 
his life].  Before coming to SBG, Ridley had worked at the 
Natural History Museum in London and had undertaken 
an expedition to Brazil.  At the time of his arrival as 
Director there were believed to be 1,000 mature examples 
of Hevea brasiliensis growing at SBG’s Economic Gardens.

Cantley had died while on sick 
leave in Feb. 1888.  Ridley was 
dubbed “Mad” or “Rubber” Ridley 
etc. for his perseverance in the face 
of much opposition to introduce 
rubber as a commercial crop, 
developing an improved technique 
for tapping the latex without 
damaging the tree – see entry for 
1895. According to Lamb (2010: 
61) Ridley was the great-great 
grandson of John Stuart, 3rd Earl 
of Bute, the botanical adviser at 
Kew to Princess Augusta, mother of 
King George III.



Date Historical event/action [data source]1 Notes

1889 Guide to the Gardens written by Fox, prior to Ridley’s 
arrival, published. Lawn F (west side of Swan Lake) 
planted with Leguminous trees [Gardens Bull., Straits 
Settlements 2: 105], of which the heritage tree Callerya 
atropurpurea is presumed to be a survivor, whilst others 
potentially of this age include Caesalpinia coriaria and 
Baikiaea insignis. Orchid House extension to Plant House 
built (now a fernery).

The ‘Lawns’ A–M [planting beds/
areas] Fox identified by letters, 
which are still in use today; Lawns 
O–Z were designated at a later 
date. Fox’s Lawn lettering does 
not correspond with that adopted 
from 1913 onwards (as used here).  
It is assumed that planting lists 
appended to Fox’s Guide omit trees 
extant at the time the Gardens 
were acquired.

1889 More than 1,000 Pará Rubber saplings from SBG planted 
at Bukit Mandai (a further 2,000 added in 1892). Ridley 
reports that tembusu was regenerating in the Military 
Reserve (Economic Gardens)

A number of old tembusu can 
be seen in the former Economic 
Gardens today (Bukit Timah Core)

1890 Construction of house on the hill in the Military Reserve 
(Economic Gardens) for Mr James de Alwis, who had 
produced 78 coloured botanical drawings (the house 
no longer exists). The drawings of the de Alwis brothers 
are preserved at SBG’s Library. SBG charged with 
controlling rhinoceros beetle attacking coconut in the 
Straits Settlements, which was also affecting palms in the 
Gardens.

The botanical artists, the de Alwis 
brothers, produced drawings that 
are highly regarded.  The younger 
brother, Charles, was more prolific 
making 185 artworks from 1899 
until 1907.  His older brother had 
left in 1894 over low pay.

1891 Agricultural Bulletin of the Malaya Peninsula established 
by SBG; later (1901) as Agricultural Bull. Straits and 
Federated Malay states. Cluny Lake, on either side of 
Cluny Road where it crossed the site, excavated in an area 
of swamp (on the SBG map dated 1925 this had shrunk 
to a mere pond after in-filling in 1922–23, but it was 
later extended southwards as Symphony Lake in 1975). 
A dead fig tree on the island in Swan Lake was replaced 
with palms and Pandanus. Palm plantings extended down 
Palm Valley.

Earliest serial publication from the 
Malay Peninsula devoted to plant 
sciences. Restyled as the Gardens 
Bulletin, Straits Settlements in 
1913 (q.v., but backdated to 1912).

The large clump of the Nibung 
palm, Oncosperma tigillarium, that 
occupies the island in Swan Lake 
may date from this time.

1892 An escaped pet crocodile had taken up residence in Swan 
Lake and subsequently attacked a worker. The lake was 
temporarily drained and the crocodile exterminated.

The crocodile is mentioned in 
Ridley’s annual report [and in ST 
23.01.1892].

1893 Ridley names Vanda ‘Miss Joaquim’, since 1981 
Singapore’s national flower [Gardener’s Chronicle 24 June 
1893]; today a section of the Gardens near Bandstand 
Hill is devoted to a display of c. 20,000 examples of the 
hybrid. Modern molecular techniques have confirmed 
its parentage, but indicate that the pollen parent was V. 
hookeriana.

Originally determined as V. 
hookeriana × V. teres, and 
originating in Miss Agnes Joaquim’s 
Tanjong Pagar garden. Hybrid 
adopted in Hawaii for use in 
traditional flower garlands from 
1926.
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1895 SBG Library’s oldest book, Otto Brunfel’s ‘Pavli Aegi’ 
(1531) gifted to Ridley by the British Museum.

Tan Chay Yan plants 16 ha of rubber on his estate in 
Malacca (Bukit Lintang), the seeds sourced from Ridley at 
SBG (some refs say 1896, but Tan’s biography has 1895).

Responsibility for Forest Dept 
ceased. This was the first occasion 
that Ridley’s long-running 
promotion of rubber was taken 
seriously; by 1901 Tan C Y had 
expanded his Malaccan plantings 
to 1,200 ha.

1896 Letter to Mid-day Herald, 20.05.96, complaining about the 
cruel feeding of a live dog to a tiger donated to SBG 1895

This contradicts Burkill’s statement 
(1918) that larger animals were not 
kept at the zoo after the 1870s

1897–
1899

West-facing hill slope in the southern part of the 
Economic Gardens planted with gutta. Ridley, H.N. Birds 
in the Botanic Gardens, Singapore. Journal of the Straits 
Branch of the Royal Asiatic Society 31: 73–89 (1898).

2 trees of white gutta, Palaquium 
obovatum, survive.

1900 Ridley’s ‘Flora of Singapore’ published [Journal of the 
Strait’s Branch Royal Asiatic Society 33: 27–196]. A photo 
said to date from early 20th century shows Palm Valley 
already well developed2 .

Ridley’s Flora was based on his own 
field collections and the extensive 
holdings of the SBG Herbarium.

1902 Sand supplied for a children’s playground on Bandstand 
Hill.

From this date it would thus appear 
that SBG was also specifically 
catering for a family audience.

1903 New herbarium/library building began construction on 
Lawn D (W of where the modern Botany Centre stands), 
completed and specimen cabinets installed in 1905.

[see annual reports and 
Gardenwise 20: 13–15 (2003)].

1904 Exhibition of diverse fibres extracted from plants in SBG 
mounted in Kuala Lumpur and demand for fibre plants 
had increased.  Besides species just planted (see notes, 
right), ramie, pineapple, Agave, Pandanus & Karatas were 
used

Ann. Rep. states that Sansevieria 
zeylanica, S. guineensis, S. 
cylindrica, S. kirkii, Fourcroya 
gigantea & Musa textilis were 
planted in Economic Gardens

1905 Annual report mentions an avenue of red-stemmed 
palms, which most likely refers to the current ave of 
Cyrtostachys renda, the sealing wax palm, now the brand 
logo of SBG.

[Gardenwise 24: rear cover (2005)].
This is a swamp forest species. The 
avenue was replanted in 1936.

1907 Annual report includes mention of a demand for oil palm 
seeds following an article by Ridley in the Agricultural 
Bulletin [vol. 6(2): 37–40 (1907)]. It is assumed seed 
was supplied from Murton’s original plantings or their 
offspring. Plantations of oil palm were first established 
in Peninsula Malaysia a decade later, but were never 
attempted on any scale in Singapore itself. Later, from the 
1960s, it supplanted rubber as the main plantation crop 
in SE Asia, but it is clear that by then stock from other 
sources was being used..

A dense grove of oil palms is visible 
in the 1950 aerial photograph of 
the valley in the southernmost part 
of the land annexed for Raffles 
College.  Seven of these specimens 
survive, the tallest being c. 10 
metres, and all have smooth trunks 
indicating great age. They may date 
from a planting planned in 1920 
[Gardens’ Bull. 2(7): 217 (1920)] .

1910 House for Assistant Curator built. This was later occupied 
by the Asst Director, E J H Corner in 1929 and is known as 
“EJH Corner House” [Gardens Bull. Straits Settlem. 2: 108].

This house, whose address was 
originally 30 Cluny Rd, is currently 
used as a fine-dining restaurant.1 

1 Desmond, R. & Hepper, F.N. (1993). A Century of Kew Plantsmen  ig  5 a  The ew uild  Royal Botanic ardens  ew  Rich ond  
UK.

2
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1912 I. Henry Burkill appointed Director, continuing the 
Gardens’ activities as established by Ridley etc., but 
appointing more scientific staff and increasing the 
research outputs. Published first history of the Gardens, 
1918. A new series of the Agricultural Bulletin (as founded 
by Ridley in 1891) was launched (its title changed, see 
below).

After retirement (in 1925), Burkill 
published the monumental 
‘Dictionary of the Economic 
Products of the Malay Peninsula’ 
(1935), incl. 36,000 entries on the 
uses of tropical plants.

1913 From Part 6 (December) of Volume 1 (see above) 
renamed as The Gardens Bulletin, Straits Settlements, 
which continues in publication today as The Gardens’ 
Bulletin Singapore. Band performances attracting crowds 
of 1,000.

The preface of Part 6 indicates 
that the preceding 5 parts of Vol. 1 
should be considered as part of the 
new journal.

1914 Observations made of the Earth’s magnetism at SBG.  
The point in question is marked by an arrow installed in 
the bed of Symphony Lake pointing towards Greenwich, 
London.

The site for these observations was 
selected by the Royal Greenwich 
Observatory and Carnegie 
Institution, USA [ST 31 Dec 1979] .

1915 Cluny Lake deepened and adjacent swamp filled in . [ST, 29 May].
1917 Records indicate that by this year 7 million rubber seeds 

had been distributed from SBG to establish colonial 
plantations and it is likely that most such plantations 
originated from SBG stock, which seeds were sold to 
generate income for the Gardens.  Singapore Housing 
Commission sought to acquire Economic Gardens 
land for their purposes, so transplanting of specimens 
commenced.

By 1920, Malaya was producing 
50% of the world’s rubber, 
facilitating the manufacture of 
tyres for the newly mass-produced 
motor car industry founded by 
Henry Ford.

In 1921, 34.8 ha of this land was 
taken for Raffles Memorial College 
instead, leaving only 6.3 ha of the 
original Economic Gardens intact.

1918 Map of SBG published by I H Burkill indicates northern 
experimental plots of the Economic Garden planted with 
rubber (the majority of plots), sago, coffee, plantains, 
pineapple etc. The map also has the lettering of the 
Lawns begun in Fox’s Guide (1889) extended northwards 
to the southern boundary of the Economic Gardens. 
Accommodation for Gardens’ workers is marked as 8 or 
more buildings including for Watchmen.

Haji Sidek Bin Kiah was a botanist 
in the SING Herbarium, having 
been born on site at SBG in 
staff accommodation in 1932 
[Gardenwise 39: 6 (2012)]. Rasidah 
binte Zali, a long-serving gardener 
at SBG, was likewise born on site in 
1958.

1919 ‘House 6’ completed in January as the Field Assistant’s 
quarters (C X Furtado was appointed as Field Assistant in 
1923, but later titled as Botanist). More trees threatened 
by housing development (as above) transplanted to 
Lawn Z, now the site of the National Orchid Garden and 
its nursery. Some of the very large specimens of Khaya, 
durian and tamarind in the orchid nursery may represent 
survivors from this time. T F Chipp appointed Asst 
Director (until 1920).

House 6 must have been started 
before the loss of the Economic 
Gardens land was known. It is 
currently occupied by the NParks 
National Biodiversity Centre, but 
should ideally be made accessible 
to the public in view of its historic 
significance.
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1920 Now named Holttum Hall, a 2-storey building, later used 
as the Director’s office and orchid propagation laboratory, 
was under construction (completed in 1921).  Later, the 
upper storey was in use as an in vitro orchid propagation 
facility until the 1970s.

Currently in need of refurbishment 
following internal adaptation as a 
modern office space and recent 
termite damage. 

1921–
1924

SBG land at northern end of site (all except the area 
incl. staff accommodation at the southern end of the 
Economic Gardens) transferred by Colonial Govt for 
Raffles Memorial College, the first college of higher 
education in Singapore, which opened in 1929; studies 
in economic botany effectively ceased. The official 
colonial map of the Tanglin area, published 1924, shows 
the Gardens landscape, lakes and buildings prior to the 
annexation of the ‘Economic Gardens’.  The original 
plantings of rubber were destroyed for the College’s 
sports fields, but propagations were taken of two high 
yielding trees (grown from seeds in 1884) and planted on 
Lawn C near the present Botany Centre; none of these 
survives (the last fell on 26.06.2013), but third generation 
saplings were planted in 2009.

Some of this land was returned 
to SBG in 1983/86 and 2003, q.v., 
and includes early 20th century 
buildings (Houses 1–5 and the 
Garage built 1925–28; House 4 was 
the College Principal’s dwelling) 
and the Chinese graves mentioned 
for 1842.

[For the fate of the rubber 
plantings, sources of information 
etc., see Burkill, H. (1971), Straits 
Times Annual: 101–107 and 
Gardenwise 30: 26–27 (2008)]. Sun 
rockery built near modern NOG 
entrance (1922).

1923 A meeting (Dec.) between I H Burkill and senior Straits 
Settlements and Federated Malay States foresters & 
agriculturalists had resolved to move the Singapore 
Herbarium and its research to Kuala Lumpur, whilst SBG 
was to become a branch of the Public Gardens in KL.

This move never occurred, perhaps 
as a consequence of administrative 
dithering and slumps in the price 
of rubber, which severely affected 
the region’s economy [Wong, K.M. 
Gardens Bull. 64(1) (2012)].

1925 Eric Holttum appointed Director (previously Assistant 
Director 1922–1925), giving more focus to horticultural 
displays and the creation of new orchid hybrids, 
ultimately founding a new industry with these in 
Singapore; the first to be registered was Spathoglottis 
‘Primrose’, in 1932. New Gardens Map published, showing 
reduced area following loss of land to Raffles College and 
nursery grounds where Cluny Lake had previously existed.

Began orchid propagation by 
novel in vitro methods in 1928, 
successfully raising the first hybrid 
seedlings the following year.  
Holttum Hall housed his orchid 
laboratory. Introduced the now 
familiar Bougainvillea, Plumeria 
etc., to the island’s parks and 
gardens.

1927 I H Burkill, Illustrated Guide, The Botanic Gardens 
Singapore, published.

Includes photographs by Burkill, 
Holttum, E H Wilson & J F Rock.

1929 Sundial Garden constructed, the only landscape feature 
of formal rectangular design in SBG. Its location was 
already defined by an oval path on the 1925 map of the 
Gardens and may have been the site of Cantley’s 1882 
rosary [Ann. Rep. 1882; Gardenwise 21: 15–17 (2003)].  
Its water tanks were added later (1970s) and the corner 
statues c. 2006.

Includes sundial designed by 
Ursula Holttum, Director’s wife. The 
area in question had previously 
housed Murton’s orchid/plant 
house, which was removed by 
Cantley. Raffles Mem. College 
houses (now inside SBG), named 
Jasper Young House, Kedah House, 
Johore House & Mansfield Lodge 
after sponsors.
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1929–
1946

E J H Corner, Asst Director, SBG, enriched the Gardens’ 
scientific output and reputation with studies of fungi, 
Ficus, palms, swamp forests and the conservation of the 
Malaysian flora, including his popular book, ‘Wayside 
Trees of Malaya’ (1940). A biography of Corner by his son, 
John, is to be published in 2013. The Asst Curator’s house 
occupied by Corner was subsequently known as EJH 
Corner House.

Corner is famous for the innovation 
of using trained monkeys to collect 
material from tall rainforest trees 
and as teacher of many successful 
students; after leaving SBG he 
taught at Univ. Cambridge, UK, 
retiring in 1973 as Professor 
Emeritus of Tropical Botany.

1930 Bandstand built on the previously empty performance 
area. This building has been restored on various 
subsequent occasions, but is essentially as originally 
constructed.  An image of it was published in the annual 
report for 1951. Second Herbarium building constructed 
on area now occupied by Botany Centre [Gardenwise 
20: 13–15 (2003)]. Orchid hybridisation programme 
commenced.

Contrary to what is sometimes 
assumed, the Bandstand parade 
area was not built upon until this 
date – there is a photograph of it 
as an open parade ground, dated 
1877.

New sand pit for children (cf. 1902).

[Ann. Rep. 1948: 4].
1932 Concrete tanks at foot of Plant House steps installed.
1935 Pergola built from re-used bricks and timber to connect 

Upper and Lower Ring Roads to SW of Bandstand.
This is assumed to be the structure 
that exists today at Lawn O, but 
it has been rebuilt meanwhile, in 
1957.

1937 Low brick wall south of Bandstand (terrace) built. Bricks matching those in pergola 
(see above).

1942– 
1945

Japanese occupation of Singapore during WW2, but 
SBGs’ scientific work was allowed to continue and the 
Gardens largely safeguarded from destruction, following 
an early intervention by colonial governor, Sir Shenton 
Thomas.  The steps that descend to the Plant House were 
constructed during this period with bricks made by allied 
PoWs from Changi Prison; they are marked with arrows 
indicating the status of their makers, who are believed 
to have been employed in the building of the steps. 
SBG’s horticultural staff were mostly sent to work on the 
infamous Burma-Siam railway where 22 of them died, 
leaving the Gardens bereft of gardening expertise in the 
years following the war, with a consequent deterioration 
in standards.

Meanwhile valuable research was 
carried out, partly as collaborations 
between the Japanese and British, 
despite the two countries being at 
war.

In 1995, Australian PoW veterans 
visited the steps to admire the 
bricks they had made while 
imprisoned.  Corner, in The 
Marquis, states that the Gardens 
Rainforest was damaged by shells 
and storms, but the amount of 
damage seems to have been minor 
when judged from subsequent 
aerial photography.

1947 SBG became a founder member of the partnership to 
prepare the ‘Flora Malesiana’. From vol. 11(4), SBG’s 
science publication was renamed ‘Gardens Bulletin, 
Singapore’ and included a short account of events at SBG 
during the war.

Flora Malesiana is ongoing (2012), 
but hampered by a regional lack of 
traditional plant taxonomists.

The Straits Settlements had ceased 
to exist, hence the change in the 
journal’s title.
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1948 SBG Annual Report states that sales of 6885 plants raised 
$5348.  Coir dust in use for weaning orchids raised in 
vitro.

(Coir is a by product of coconut 
production).

1948–
1965 

J Sinclair appointed Curator, then (1955) Keeper of the 
Herbarium.  Published valuable research on regional 
Annonaceae and Myristicaceae, as well as sea grasses.

Aerial photographs taken between 
1948–1960s show the layout of 
the Gardens, including some of the 
trees that now have heritage status.

1949 Upon relinquishing the directorship of SBG to M R 
Henderson, Holttum was made Professor of Botany 
at University of Malaya, the first person appointed to 
this role; Corner, Henderson and Holttum published a 
series of key works on Malayan botany and horticulture, 
1949–19562.

Holttum later retired to Kew, where 
his research on ferns continued for 
decades until he was well into his 
90s (he died in 1990).

1950 Avenue of Caribbean royal palms planted along Office 
Gate Road.

60+ years on, these have matured, 
but only those beside the Cissus 
pergola survive.

1951 Nature Reserves Ordinance places SBG in charge of 8,000 
acres of natural vegetation.

This included the Bukit Timah 
Nature Reserve.

1954–
1955

J W Purseglove appointed Director, who responded to 
the growing interest in orchids by establishing an Orchid 
Enclosure in 1955, the first devoted to this plant group 
and forerunner of the National Orchid Garden (1995).

The Enclosure was sited where 
the Ginger Garden now stands.  
An Herbarium annex for 
spirit collections constructed 
[Gardenwise 20: 13–15 (2003)].

1956 Tradition of VIP orchid namings begun with Aranthera 
‘Anne Black’ (after Lady Black, colonial Governor’s wife).

[SBG Ann. Report 1956: 9, plate V].

1957 H M Burkill, son of the former Director and employed 
as Asst Director from 1954, succeeded Purseglove; he 
trained local protégé, Chew Wee Lek, briefly his successor 
in 1970. Burkill ( jnr) was born on site.  Water feature in 
quadrangle of Plant House began excavation.

During the following decade 
SBG went into decline as staff 
resources were constrained 
during the transfer of Malaysia 
from colonial rule. Purseglove 
published an important historical 
and contemporary account of SBG 
in Trop. Agriculture, Trinidad 34(3): 
165–189.

1958 Raffles Hall (later ‘Building’) constructed as part of 
expansion of Raffles College.

Now occupied as office space by 
NParks staff.

1959 SBG’s 100th anniversary celebrated by the publication 
of accounts of its purpose and history by Holttum, 
Purseglove and both Burkills.  PM, Lee Kuan Yew, opened 
first of a series of concerts/shows organised by Ministry of 
Culture and attended by an audience of 22,000 – these 
were to promote racial harmony and a national culture.

[Gardens Bull. 17(2): 125–154 
(1959) etc.].

A later concert in the series 
with night lighting attracted an 
audience of 30,000. Concerts/
shows continued in 1960.
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1961–
1962

Rare snail, Amphidromus inversus, discovered on 
trees beside Potting Yard (Rainforest) and recorded 
subsequently.  Swan Lake drained to catch turtles that 
were damaging water plants.  Preparations made to close 
Gardens to vehicular traffic (1962) for public safety.

This was the first record of the 
species from Singapore and 
is a measure of the biological 
importance of SBG’s Rainforest.  
The draining of the Lake produced 
a catch of snakeshead fish (Burkill 
photo).

1963 Lee Kuan Yew planted the first tree at Farrer Circus. 
Singapore Botanic Garden’s AG Alphonso produced a 
Guide to Tree Planting, which was printed in four national 
languages.

1964–
1965

Herbarium and Library building from 1903 rebuilt on 
same site but enlarged, then extended in 1968 and again 
in 1972 (mean-while herbarium temporarily stored in 
various locations in Singapore). Tea kiosk constructed on 
Lawn H.

Foreign researchers acquired in 
cooperation with Univ. of Malaya 
in return for training local staff. 
Wooden Main Gates replaced with 
ironwork.

1967 Further development of the “Garden City” campaign, led 
by Prime Minister Lee Kuan Yew, resulted in SBG’s focus 
diverting from botanical research towards supporting 
the greening of Singapore (cf. entry for 1880). A desire 
by Govt to transfer the Herbarium and science staff 
to a new site was not implemented, following strong 
representations from SBG Director, Humphrey Burkill.

A tree planting campaign had 
begun on 16th June 1963, followed 
by a national Tree Planting Day 
from November 1971.  SBG set 
up additional nurseries on nearby 
sites, including sales to private 
customers.

1969 Marsh Garden, Lawn A (adjacent to Holland Road) 
created.

Part of this area had been dug out 
as a rhinoceros wallow and alligator 
pond in 1877.

1970 A G Alphonso appointed Asst Director; he had been sent 
to Kew for two year’s training in horticulture, returning in 
1956.  The role of Director ceased upon the resignation of 
Chew and was not re-established until 1988.

Alphonso was in post until 1976 
and fulfilled the role of chief 
administrator upon the departure 
of Director Chew Wee Lek in that 
year.

1971 An image of the Sundial Garden in the annual report 
shows tanks and fountains.

1972 School of Ornamental Horticulture opened, utilizing 
Burkill Hall and offering a ‘Diploma in Ornamental 
Horticulture and Garden Design’, the first of its kind in 
SE Asia. HM Queen Elizabeth II visited SBG for an orchid 
naming in her honour.

Diploma included both theoretical 
and practical training. [The history 
of the School is summarized in 
Gardenwise 13: 12–13 (1999)].
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1974 Map of SBG published as part of visitor guide (“A Pictorial 
Guide to the SBG”). The map shows that the small 
remaining area of the former Economic Gardens, where 
staff accommodation had existed, was no longer open for 
public visitation. According Mrs Ng it included a nursery 
area. Second lake, now called Symphony Lake, excavated 
to include part of site of former Cluny Lake [Ann. Report], 
completed 1976, whose island was thereafter used for 
the Gardens’ concerts programme.  Annual reports for 
the Gardens ceased after this year and information on 
its development remained scarce until the launch of 
Gardenwise in 1989.

Map and Guide marks and 
illustrates various features that 
were subsequently lost during the 
1990s redevelopments, including 
two sun rockeries, temperate and 
cactus houses, topiary garden, 
Japanese bridge and miniature 
waterfalls in The Dell and the 
large tea kiosk beside Swan Lake 
(cf. 1965). The nursery produced 
stock for the Singapore greening 
movement.

1976 SBG referred to Ministry of National Development (MND) 
and made formally responsible for the greening of 
Singapore, including the development of new parks and 
open spaces; Ng Siew Yin appointed chief administrator 
and maintained the growth of scientific collections 
(exchanges with other institutions), herbarium, library, 
horticultural training and standards.

In the 1970s Wong Yew Kwan, 
Commissioner of Parks, reinstated 
research at SBG and this included 
the development of new facilities 
for plant introduction, pathology, 
tissue culture propagation of 
orchids and new Gardens features.

1977 Centennial memorial to the introduction of rubber 
erected in area where the first Economic Garden was 
made in 1877.

A slightly tacky concrete structure 
made to resemble a tree trunk with 
a score line for tapping of latex.

1979 120th anniversary of SBG celebrated by a long article in 
the Straits Times by Mazlan Badron & Jane Perkins.

[ST 31 Dec 1979].

1980 Prime Minister Lee Kuan Yew plants an African mahogany 
tree beside Main Gate Road on Tree Planting Day (Nov.).

The Khaya senegalensis is located 
on Lawn A and is already a large 
tree.

1983 The return 13 ha of former SBG land at Bukit Timah Core 
announced [Chin in Gardenwise 24: 2 (2005) says the 
transfer of land was (legalised) in 1986], which had been 
occupied by various Singaporean university interests since 
1920s; work begun on planting arboretum collections, a 
pond, jogging tracks and footpaths. Tinsley, B., Singapore 
Green, the first modern history of the Gardens, published.

Land was part of the old Economic 
Gardens.  The newly developed 
area remained separated from the 
established Gardens by part of 
Cluny Road and was connected by 
an underpass.

1984–
1987

3 sculptures by British artist Sydney Harpley were gifted 
by the first Chief Minister, David Marshall (1908–1995).

These are Girl on a Swing, Girl on 
a Bicycle and Girl on a Hammock, 
located along the Upper Ring Road.

1986/87 SBG hosted Orchid Shows, winning awards for new 
hybrids.

Dendrobium (Temasek) ‘Botanic 
Gardens’ (1986) and D. ‘Margaret 
Thatcher’ (1987).

1988 Orchid specialist, Dr Kiat Tan, appointed Director of 
SBG and awarded grant to commission the Gardens’ 
redevelopment master plan, with SBG as a newly 
designated division of MND, comprising its Research & 
Advisory and Botanic Gardens branches.

This may be regarded as the 
beginning of the modern era 
in SBG’s history in terms of its 
regaining autonomy, influence, 
relevance and scientific intent.
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1989 Master Plan completed by landscape consultants, to 
be implemented in 3 phases and described in the book 
‘Visions of Delight’, published as part of SBG’s 130th 
anniversary celebrations; Gardenwise, SBG’s scientific 
and horticultural outreach magazine, launched (Vol. 38 
publ., April 2012). A Japanese Garden was installed for 
the anniversary; this was later converted into the current 
Aroid Garden during the 1990s.

Cluny and Dalvey Roads bisecting 
the Gardens closed and removed; 
overall SBG area now 52 ha.  Staff 
landscape architect, Junichi Inada, 
played major role in design of new 
Gardens’ features hereafter.

1990 National Parks Board established, with Dr Kiat Tan as its 
Executive Director and concurrently SBG Director.  SBG 
designated as a National Park.

Board responsible for 1,000s of ha 
of parks and natural reserves.

1991–
1992

The concept of SBG as comprising 3 core areas – Tanglin, 
Central and Bukit Timah Cores – was established in the 
revised Master Plan; Swiss fountain presented; restoration 
of Burkill Hall; restoration of SBG Rainforest [Gardenwise 
4: 2, 15–16 (1992); 23: 17 (2004)].

The Master Plan secured $120M of 
Govt funding, plus a further $48M 
for Bukit Timah Core in 2006.

The Swiss fountain is a large granite 
ball that turns upon a bed of water.

1993 Bukit Timah Core pond (1983) expanded into Eco-Lake. 
Dr Chin See Chung appointed Keeper of SING Herbarium.

“Eco” refers to Economic, not 
ecological.

1994 Sun Rockery, for cacti & succulents, constructed and later 
refurbished as Sun Garden, partly protected from rain by 
a glass roof [Gardenwise 6: 3 (1994); 11: 12–13 (1998)]; 
two previous sun rockeries existed as marked on the 1974 
map; nearby 1930s Bandstand restored.

A garden for succulents existed at 
SBG since the early 1920s.

SBG visitor survey indicated 2.3M 
annual visits, of which 66% tourists.

First SBG children’s book published.
1995 3 ha National Orchid Garden (NOG) opened by Lee Kuan 

Yew in area around the recently restored Burkill Hall, 
including Lady McNeice Bromeliad Collection enclosure 
and Tan Hoon Siang Mist House (former Asst Director’s 
house was demolished during NOG’s development). Plant 
Resource Centre constructed.

This attraction is charged for, 
whereas the remainder of SBG 
is free access; Yam, T., Orchids of 
the Singapore Botanic Gardens 
published. (Gardenwise was not 
published in 1995–1996).

1996 Dr Chin See Chung appointed Director SBG; Bougainvillea 
collection in Bukit Timah Core established.

[Gardenwise 12: 10–11 (1999)].

1997 Detailed aerial survey of SBG made in colour. This shows various areas of the 
Gardens under redevelopment.

1998 New Visitor Centre at Nassim Gate and NParks HQ 
complex opened on 10 Dec.; E J H Corner house restored 
and used as gourmet restaurant; Heliconia Walk laid out 
(Palm Valley).  SBG becomes partner in 3-year Polytechnic 
Diploma in Horticulture & Landscape Management, 
training 40 students/year, replacing that established in 
1972.

Centre includes clock tower, café-
restaurant, info desk, shop, toilets 
and other visitor facilities, besides 
coach and car parks, drop-off/
pick-up points etc. The Central 
Core design expanded SBG’s land 
eastwards on ground previously 
sandwiched between Cluny and 
Dalvey Roads, including an historic 
rain tree.

1999 Facilities for School of Horticulture opened in Potting 
Yard. Temporary sculpture exhibition held (diverse artists).

[Gardenwise 14: 18–19 (2000)].



Date Historical event/action [data source]1 Notes

2001 Volunteer programme established, initially with Volunteer 
Guides offering public tours in various languages. Old 
Herbarium buildings demolished.

Volunteers have subsequently 
supported diverse activities in SBG. 
Dipterocarpus timber from the old 
herbarium is incorporated in the 
Botany Centre’s Green Pavilion.

2002 Botany Centre construction begun. Completed 2005, for 2006 opening
2003 Announced that 12.3 ha of land to be added to Bukit 

Timah Core from S’pore Management Univ., which 
apparently was legalised formally in two parcels in 2004 & 
2005; Ginger Garden opened in Central Core including a 
new walk-behind waterfall feature, the Waterfall Hill, and 
Halia restaurant [Gardenwise 21: 8–11 (2003)].  Singapore 
Orchid Festival co-hosted at SBG with OSSEA (Sept.) 
[Gardenwise 22: 20–21 (2004)]. Lightning conductors 
installation programme begun for vulnerable trees in the 
Rainforest and elsewhere (SBG is reported to be a hotspot 
for lightning strikes in Singapore). On 22 July a significant 
gathering of senior Govt figures observed the planting 
to a tembusu below Palm Court to commemorate those 
who died in the SARS epidemic during the year.

Coach drop off zone at Tyersall 
Gate entrance created for NOG 
and Ginger Garden; 11 infra-
red counters to enable accurate 
recording of visit numbers 
installed; these have shown that 
SBG is Singapore’s most popular 
park on a visits per hectare basis†.  
More lightning conductors were 
installed in 2005 and subsequently 
but theft of the copper cables 
soon emerged as an issue.  SBG’s 
Rainforest officially designated as a 
‘Nature Area’ in URA Master Plan.

2004 Refrigerated Cool House conservatory within NOG 
opened in January; SBG hosts first meeting of the 
Southeast Asia Botanic Gardens forum and established 
Botanical Fellowship programme. Native orchid 
reintroduction programme successful with two species of 
Bulbophyllum [Gardenwise 23: 8 (2004)]. Two 79-year-old 
talipot palms flowered in December.

The Cool House is for tropical 
montane orchids and other flora 
[Gardenwise 22: 14 –15 (2004)].

[Gardenwise 22: 16–18 (2004)].

Corypha umbraculifera 
[Gardenwise 24: 22–23 & front 
cover (2005)].

2005 Evolution Garden opened in southern part of Bukit Timah 
Core (Feb.), occupying 1.5 ha and tracing development 
of plant life on Earth over the past 3.5 billion years; 
Shaw Symphony Stage rebuilt and launched on 1 May.  
Structures to protect collections in Sun Rockery and 
Bonsai Garden built.  Kiew, R., Begonias of Peninsula 
Malaysia, published.

An Evolution House display had 
been opened at RBG Kew in 
1995 and pioneered the use of 
models of extinct plant forms as at 
SBG. Both Kew and SBG projects 
benefited from advice from 
palaeobotanist, Prof. Peter Crane.



Date Historical event/action [data source]1 Notes

2006 Opening (Sept.) of completed Tanglin Core including 
the Botany Centre, new Herbarium & Library facilities 
(with public access and enquiries desk), expanded orchid 
micro-propagation facilities, visitor reception/information 
desk, car park, restaurant, classrooms, exhibition and 
meeting halls/rooms and Gardens Directorate offices. This 
required the diversion of Cluny Road to gain an additional 
0.6 ha.  Replacement Tanglin Gate designed by local artist, 
Eng Siak Loy and based on the Malayan climber Bauhinia 
kockiana, installed on 6th September.  Swans sculpture in 
Swan Lake installed. Saraca Stream Walk completed. Total 
capital expenditure on improvements to this date from 
1990 was c. $201 million.

The visitor reception hall or “Green 
Pavilion” has a roof covered by 
self-sustaining vegetation, claimed 
to be the first “green” roof in 
Singapore.

First Singapore Garden Festival 
(SGF) mounted by SBG at Suntec 
Convention Centre. Spacing of 
the 4 new gate posts is aligned 
to match the spacing of those of 
the original Main Gate at this site, 
but the gateway is not in the exact 
position as the original, since Cluny 
Road had been re-aligned. Eng Siak 
Loy was an NParks staff designer 
from 1989.

2007 2 ha Jacob Ballas Children’s Garden opened with external 
access via Kheam Hock Road at NE corner of SBG (Oct.).

By 2011 this facility, the first of its 
kind in Asia, was judged to have 
received 1 million children.

2008 Time magazine votes SBG as “Asia’s Best Urban Jungle”. A 
list of the 137 kinds of birds recorded for SBG published.

2nd SGF mounted at Suntec.

[Birds list in Gardenwise 30: 
14–19].

2009 SBG celebrates 150th anniversary in a live video link-up 
tree planting event with the Royal Botanic Gardens, 
Kew, which was celebrating its 250th and with the 
publication by B Tinsley of Gardens of Perpetual Summer; 
anniversary set of postage stamps issued. An 8.6 ha strip 
of land west of Tyersall Avenue added, bringing total 
area of SBG to 74 ha; this extension is earmarked for the 
development of the “Learning Forest” during 2013–16.   
Some of the trees on the site are believed to be as much 
as 100 years old and there are younger specimens of very 
rare species that have regenerated.  The Tyersall area is 
intended as part of the Buffer Zone if SBG is inscribed as 
a UNESCO World Heritage Site.

SBG planted a pair of Pará Rubber 
trees (third generation from the 
1877 originals), whilst Kew planted 
a pair of Trachycarpus palms.

The Tyersall Palace and its 
surroundings were completed in 
1892, but the building burnt down in 
1905 and the site was subsequently 
abandoned, reverting to a forested 
state.  During WW2, parts of 
Tyersall (beyond SBG’s proposed 
Learning Forest) were used as a 
military encampment from 1939 
by the 2nd Argyll Battalion and the 
encampment reverted to forested 
state after the war.

2010 Dr Wong Khoon Meng appointed Keeper, SING 
Herbarium.

3rd SGF mounted at Suntec.



Date Historical event/action [data source]1 Notes

2011 Dr Nigel Taylor (b. 1956) took up appointment as Director, 
SBG on 19 September [see ST, Monday 6 Dec. 2011]; 
new MRT Circle Line station serving SBG opened on 8th 
October at NW corner of Bukit Timah Core, public access 
from the station being facilitated through cast-iron gates 
that formerly hung at Tanglin (Main) Gate from 1988–
2006, their design inspired by S’pore’s national flower, 
Vanda ‘Miss Joaquim’; Healing Garden of 2.5 ha opened 
by President of Singapore on 21 October, displaying c. 
500 species used in SE Asia; Fragrant Garden begun.

Taylor had previously served at Kew 
for 34 years, the last 16 as Curator 
of the Royal Botanic Gardens. 

Climbers Garden part planted at 
new MRT gate; visitation increased 
by 18% in first month of the station 
opening.

The Healing Garden is partly 
interpreted via an iPhone app.

2012 At end of March, SBG records a record annual visitor-ship 
of 4.13 million, thought to be the highest verifiable figure 
for any botanic garden worldwide; at same time notified 
that International Garden Tourism Awards (Canada) 
accord SBG status of “2012 Garden of the Year” (D/
SBG received award on 13th April in Vancouver). Pied 
Hornbills successfully raised offspring and displayed to 
staff near Botany Centre in April/May. Duke & Duchess 
of Cambridge (Prince William & Catherine) attended 
orchid naming on 11 September and created great media 
interest. At close of calendar year SBG records 4.4 million 
visits.

Kings Park, Perth, Australia has 
claimed a figure of 5.8 million, but 
this is believed to be an estimate 
and counts many visits to the 
whole park, not the actual botanic 
garden therein. 100th anniversary 
of Gardens Bulletin celebrated by 
an article on its history by Editor, 
K M Wong [vol. 64(1)].  4th SGF 
at Suntec (July). Gardenwise 39 
published July, including article on 
the heritage of the Bandstand by 
Thereis Choo.

2013 On 25 June named Asia’s top park in TripAdvisor’s 
inaugural Traveller’s Choice Award 2013.  Fragrant 
and Foliage Gardens opened.  SBG Heritage Museum 
(Holttum Hall) and CDL Green Gallery open 30 Nov. by 
PM Lee.

Award reported in ST 26 June.



Summary of key events & periods in SBG’s history
1859  Founding of SBG at Tanglin site on land acquired by Agri-Horticultural Society.

1860–68 Design, build and layout of Tanglin (Heritage) Core by Niven, including Bandstand Hill, Swan Lake, 
Ring roads, Manager’s/Superintendent’s house, extension to the site.

1875–79 Founding of Herbarium & Library; introduction of Oil Palm, Rubber and Coffee to SBG; site 
extended northwards (Economic Gardens).

1880s SBG’s nurseries producing 100s of 1000s of trees for planting along Singapore streets and in 
parks; Superintendant/Director of SBG responsible for documenting and protecting the straits 
settlement’s forests; Herbarium, Library and scientific research expanded.

1891–95 First Malaysian scientific/botanical periodical established at SBG; Ridley promoting the planting of 
rubber in Malaya.

1920s Loss of most of  the Economic Gardens; establishment of orchid breeding programme and in vitro 
propagation, leading to new local industry.

1930s Botanical research team and scientific outputs further expanded until late 1950s.

1942–45 SBG under Japanese control during WW2, but scientific research continued and Gardens etc. 
saved from destruction.

1956– VIP Orchid Naming programme begun.

1967–87 SBG role changed to support the Singapore Garden City movement; botanical research declined.

1988 Modern era of SBG begun with appointment of  Tan W K (Director); new Master Plan (1990); 
taxonomic research focus re-established; major expansion of public attraction elements ongoing 
with visitation rising from 1 to 3+ million annually.

2006 Biennial Singapore Garden Festivals begun, organised by SBG, attracting 300,000 visitors over 9 
days to the Suntec Convention Centre.

2011–12 4.13 million visits to SBG recorded by close of March 2012, making it the world’s most visited 
botanic garden (discounting King’s Park, Perth, WA); SBG awarded “2012 Garden of the Year” by 
International Garden Tourism Awards panel (Canada).

2012–13 4.4 million visits to SBG.
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APPENDIX C

LIST OF HERITAGE TREES

N E OC T ON CC N

Adenanthera pavonina J 5

Albizia lebbekoides E

Alstonia pneumatophora H

Callerya atropurpurea 2

Calophyllum inophyllum C 5 2

Carapa guineensis E

Ceiba pentandra 2

Ceiba pentandra O 2 5

Dacrycarpus imbricatus H 5

Dryobalanops aromatic E B

Dryobalanops aromatic H C

Dryobalanops aromatic O

Fagraea fragrans E 5

Ficus kurzii 2

Hertiera alata O 2

Hevea brasiliensis C 5 5

Lecythis ollaris E 2

Podocarpus neeriifolius E 2

Terminalia subspathulata N 2 2

Alstonia angustiloba T Burkill ri e

Alstonia angustiloba  NO  nursery 2 B

Barringonia asiatica H 5 2 2

Fagraea fragrans 2 5

Ficus kerkhovenii Gardens Jungle 2 2

Horsfieldia irya 22

Palaquium obovatum E o arden  RB 2 2 2

Parkia speciosa T Not in record

Parkia timoriana 2 B

Pentadesma butyracea H 2 5

Samanea saman TE 2

Shorea gratissima Gardens Jungle 2

Sindora wallichii (supa?) T

Sindora wallichii (supa?) T B

Inocarpus fagifer E 2 5 5



N E OC T ON CC N
Antidesma bunius H 5
Khaya senegalensis B 22
Stereospermum fimbriatum B 5 5
Shorea roxburghii B
Phyllanthus pectinatus E 5
Alangium ridleyi H 5
Lecythis ollaria #1 H
Lecythis ollaria H B
Kigelia Africana H 5 2
Palaquium obovatum H B
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n or ation regarding the interior o  the ollowing 
buildings is ro ided in this a endix:

 Houses 5

 House 

 E J H  Corner House

 Burkill Hall

 Holttu  Hall

 Ridley Hall

This endix was in or ed by CO OS Singa ore 
td s Research Report 2

Houses 1-5
s a recedent  the orte cochere or orch is 

o  articular interest   arently  Cole an was 
obsessed  with ro iding a co ered orch or 
his illas in Singa ore   Back in ndia  the design 
o  carriage orches has been institutionalised  
such as included in the ilitary Engineer Ser ices 
Handbook  since the irst Edition in   t is in this 
context that Cyril and awbarn see  to ha e drawn 
the arcaded design  to ed by a lat roo  or all i e 
houses                                                                                                            

House 1 (originally named Kedah House)
nside this house  an entry hall at the centre with 

stucco oulded ilasters with luted ca itals  leads 
to the staircase o osite and a wing to either side   
The loors are tiled and the interior is subdi ided 
with odern artitions and sus ended ceilings as 
o ices   The o en well staircase with a hexagonally
or ed landing is lit by high le el windows u  to 

the roo line   The staircase is ti ber on a stone irst 
ste  with ti ber balustrade and lattice attern 
balusters   This is the only one o  the i e houses 
with the anelling sur i ing under the staircase  the 
triangular art under the irst light o  ste s ha ing 
a ty ical rt eco oti  o  the rays o  sunshine   The 

u er loor landing leads to a roo  with a balcony 
o er the orch o osite and the two wings to either 
side along what ay ha e originally been an o en 

erandah to the back garden with a ser ice staircase 
on one end and a toilet on the other  both o  which 
sur i e   The s aces  including the erandah ha e 
been co bined into an o ice  

The two side ortals o  the entrance hall are sealed 
u  and a alse ceiling has been added   The original 

entilated ara et abo e the orte cochere is 
intact  So e o  the original ti ber lattice doors  
windows and iron ongery such as butter ly hinges 
and window handles are intact   n the interior  the 
granite starting ste  and lattice balustrade o  the 
original ti ber staircase do not a ear to ha e been 

odi ied   Otherwise  the a ade enestration has 
been odi ied and re laced with ti ber ra ed 
windows with low e issi ity gla ing  

The irst storey erandah has been enclosed and is 
currently being used or storage   n intact original 
ti ber ri acy screen has been retained on the 
second loor  

House 2 
n entry hall at the centre with stucco oulded 
ilasters with luted ca itals  leads to the staircase 

o osite and a wing to either side   The interior is 
now subdi ided with odern and gla ed artitions 
and sus ended ceilings and has been substantially 
re urbished as a restaurant and club house   The 
o en well staircase with hexagonally or ed landing 
is lit by high le el windows u  to the roo line   The 
staircase is ti ber on a stone irst ste  with ti ber 
balustrade and lattice attern balusters   The u er 
loor landing leads to a roo  with the balcony o er 

the orch o osite and the two wings to either side 
with an o en erandah to the back garden   The 
roo s onto the erandah ha e now been di ided by 
new artitions and sus ended ceilings    new ire 
esca e has been added to one end o  the erandah   
The ancillary building continues to be used as a 
kitchen  and has been co letely itted out to 



acco odate odern restaurant standard usage   
House 2 now aces a nu ber o  odern college 
buildings

ey s aces reinstated as a art o  the restoration 
works include the irst and second storey rear 

erandahs  as well as the ain entrance hall where 
artitions ay ha e been re o ed to reinstate the 
ortal o  orna ented colu ns

 nu ber o  odi ications to the building ha e been 
carried out including the addition o  a new ti ber deck 
at the rear as al resco dining area  instead o  original 
ti ber lou re windows  only the window ra es and 
lou red to lights at the second storey erandah ha e 
been retained  to co ly with current building codes  
handrails were added to the low erandah window sill 
and si ilarly  handrails were added to the 2nd loor 

ara et   The staircase balustrades were also raised to 
co ly with building codes  

The ground loor roo s on one side ha e been 
co bined into a large restaurant dining s ace  
secondary internal windows with gla ed anels ha e 
been added or acoustic and ther al er or ance 
while external ti ber lou red windows aintain 
the historic a earance o  the building   Re licas o  
sur i ing lattice doors were abricated to reinstate 
the original enestration design   O erall  the 
restoration was sensiti ely carried out and recei ed a 

R  rchitectural Heritage ward in 2

House 3 (originally named Johore House)
n entry hall at the centre with stucco oulded 
ilasters  leads to a staircase o osite and a wing 

to either side   The loors are concrete and tiled 
in laces and the interior is now subdi ided with 

odern artitions  doors and sus ended ceilings   
The o en well staircase with hexagonally or ed 
landing is lit by high le el windows u  to the 
roo line   The staircase is ti ber on a stone irst ste  
with ti ber balustrade and lattice attern balusters   
The u er loor landing leads to a roo  with the 
balcony o er the orch o osite and the two wings 
to either side along what ay ha e originally been 
an o en erandah to the back garden   ny original 
internal walls ha e been re o ed creating large 
well lit roo s used as o ices   These roo s ha e 
ti ber loors

House  has undergone reno ation with a ostly 
utilitarian a roach  obscuring re lacing any 
o  the key heritage eatures  or exa le the 

ain entrance hall colu ns are now hidden and 
e bedded  in latter day brick walls  erandah 
s aces ha e been enclosed as storage areas and 
so e windows and doors ha e been re laced   
Nonetheless  so e historic ele ents such as co ed 
ceiling cornices and granite heel stones o  the 
ti ber door ra es at the rear erandah can still be 
discerned

House 4 (originally named Mansfield Lodge)
The entry hall here is larger than in the other houses  
with a co ered laster ceiling   There is an i erial 
style staircase o osite the entrance  which has 
been artly boarded in   The loors are concrete and 
stone in laces    The staircase with a hexagonally
or ed landing is lit by high le el windows u  to 

the roo line   The staircase is ti ber on a stone irst 
ste  boarded in at the sides  but with the ti ber 
balustrade still e ident   On the u er loor landing  
thin ti ber ilasters and lattice abo e se arate the 
gla ed erandah o er the orch    new artition 
has been inserted behind it   On the north east side  
all artitions ha e been re o ed creating a single 
o en s ace with the roo  trusses also ex osed   On 
the north west side the corridor or er erandah 
looking onto the garden has been retained with 
roo s o  it  and the second ser ice  staircase at 
the end o  it    nu ber o  te orary structures are 

resent in the garden

uch o  the original orna entation is isible 
throughout the ground loor o  the house  such as 
co ered ceilings with cornices in the entrance hall 
and ain dining area on the irst storey   On both 
loors the erandah s aces are no longer a arent 

due to de olished walls and a new interior layout  
rchitectural eatures such as the arabolic arches 

along the rear erandah ha e been retained  
together with historic green tinted gla ing  O  note is 
the loor tiling arranged in staggered layout  ossibly 
ndian atent Tiles



House 5 
n entry hall at the centre with stucco oulded 
ilasters with luted ca itals  leads to a staircase 

o osite and a wing to either side   The loors are 
ostly car eted   The interior is now subdi ided 

with odern artitions and sus ended ceilings   Two 
original interior doors sur i e with the lattice attern 
o er the lower anels   The o en well staircase 
with hexagonally or ed landing is lit by high le el 
windows u  to the roo line   The staircase is ti ber on 
a stone irst ste  with ti ber balustrade and lattice 

attern balusters   The u er loor landing leads to a 
roo  with the balcony o er the orch o osite and 
the two wings to either side along what ay ha e 
originally been an o en erandah to the back garden   
The s aces ha e now been di ided by new artitions 
and sus ended ceilings   The second ser ice  
staircase at the end o  the erandah sur i es

Externally  all the original enestration has been 
odi ied on the ront acade  the ti ber lou ered 

anels ha ing been re laced with ti ber case ents 
with gla ed anels   The original entilated ara et 
abo e the orte cochere is intact   On both sides o  
the ain entrance hall  the ortals in between the 

airs o  orna ental illars ha e been sealed u   

ost o  the internal historic ti ber lattice doors 
and screens ha e been retained   Ti ber lou res on 
the second storey erandahs ha e also been ke t  
while adding a secondary layer o  gla ed windows   
The original s atial uality is res ected in the 
current lanning and urnishing layout   To co ly 
with building codes  handrails were added to so e 
second storey ti ber window ra es

House 6 (The Former Field Assistant’s House)
The interior has been uch altered to 
acco odate a odern o ice unction   The central 
staircase o osite the entrance is concrete with an 
iron railing  nternal doors are odern re lace ents 
and the interior is subdi ided with odern artitions 
and sus ended ceilings   The gla ed in balcony o er 
the orch is se eral ste s lower than the irst loor

t a ears that so e ad hoc inter entions ha e 
been carried out that ha e obscured ele ents o  
the original house design and details  e g  the a ade 
enestration design   The lean to roo  a ears to be 

at odds with the design and ro ile o  the ain roo

E.J.H. Corner House
The windows are case ents with lou ered shutters 
and lou ered ents abo e the   There are rench 
doors onto the erandahs with gla ing bar o erlights   
Se eral o  the irst loor windows are case ents with 
gla ing bar o erlights   The irst loor erandah has 
been artly gla ed in    co ered walkway leads to 
a single storey ancillary building to the rear that is 
currently used as the kitchen or the restaurant  and 
has been re itted accordingly

The ain ele ent o  the ront is a sitting erandah  
su orted on two Tuscan iers  stuccoed in white 
on both sides o  the ortico   The erandah bears 
ba boo chicks  while wooden lattices are a 
co on idio  used or the balusters o  staircases 
and to ents o  windows

Burkill Hall
The ground loor is an o en s ace with the asonry 

ilasters su orting the ti ber structure abo e  
the bea s and oists re aining isible   The corners 
ha e been built in  the ti ber lattices are later 
additions    ti ber staircase to the side o  the 
entrance with a roughly executed coiled balustrade  
stick balusters and octagonal newel ost leads to the 
irst loor   The de ining eature o  the irst loor is the 

central ro ecting erandah and o en li ing s ace   
The ain roo s and the staircase are accessed ro  
this ain s ace with anelled double doors   The 
roo s also ha e access to a ri ate erandah    
ser ice staircase ro  the rear end o  the erandah 
leads down to the link to the ancillary building

n general  Burkill Hall can be considered as a 
distant cousin  o  the Sri Te asik  a colonial 
secretary bungalow in the stana o ern ent 
House   Together  both bungalows constitute a 

ital heritage o  Singa ore ro  the th century   
The architecture stands in s irit o  the Regency 
style  such as established by  Cole an  the irst 
go ern ent architect 22  o  Singa ore  

Holttum Hall
ccess into the building is ia a double door anelled 

at the base and gla ed abo e with gla ed side
light   The ground loor windows are case ents 
with lou ered ents abo e the  while the irst 
loor windows are case ents with gla ing bars and 

o erlights with a cur ed head   The hi ed roo  



incor orates gablets at the a ex with lou ered ents   
The i e bay sides and rear ele ation ollow the sa e 

attern o  render and enestration as the ront  

The doorway at the centre leads into a s all lobby 
area with a ti ber staircase to one side   ouble 
doors o osite the entrance lead to the ground 
loor s ace with a colu n in the centre  concrete 
loor and odern sus ended ceiling incor orating 

light ixtures   The artitions and toilets are later 
additions   The u er loor consists o  roo s leading 
o  ro  a central hallway   These roo s and the 
hallway ha e a ti ber loor and odern sus ended 
ceilings incor orating light ixtures   The ti ber 
staircase has a hal round sha ed handrail  stick 
balusters and turned newel osts with ball inials  

ery ty ical o  the English ictorian style

The case ent windows are sha ed by narrow 
transo s and ullions in an Early English 
Renaissance style   The anlights are s uare heads in 
the irst storey  ollowed by a lightly cur ed alence 
in the second storey

Ridley Hall
The building  originally intended to be used or two 
di erent unctions  is organised in two sections with 
an o en linkway between the   The ain long 
and narrow i e bay section aces a wider two bay 
section with a shared erandah where the entrances 
are located used as acco odation or isiting 
scientists   Ste s lead u  to the erandah orch on 
both sides with stucco balustrades   The buildings 
are raised on a low linth with asonry arches and 
are rendered with a tiled hi  roo  currently with 

achine tiles   The windows are case ents  with 
lou ered ents to the u er hal  and the doors 

anelled and gla ed double doors with lou ered 
ents abo e   The interior has been odernised 

to acco odate a lecture hall  with odern tiled 
loors and sus ended ceiling incor orating air 

conditioning units and lighting ixtures   
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Extract ro :

CO OS Singa ore td 2  ‘Research Report; 
Singapore Botanic Gardens: UNESCO World 
Heritage Site Nomination’, CO OS Singa ore td

1. Band Performances
The Botanic ardens was the enue or one o  
the earliest or s o  ree ublic entertain ent in 
Singa ore  The earliest re ort o  band er or ances 
at the ardens was in ugust  ust two years 
a ter the ardens were established  ccording 
to this re ort  the band layed twice a week and 

er or ances started at 5   

This tradition has carried on al ost without a 
break till the resent day  There was so e doubt 
as to whether band er or ances took lace 
during the Ja anese Occu ation  Research into 
the Syonan Shi bun Syonan Ti es  shows that 
band er or ances took lace at the Botanic 

ardens ro  ay 2 through to 5 Se te ber 
 There are no news a er records o  any 

other er or ances ro  that date onwards  The 
er or ances were al ost all gi en by the olice 

Band  the Synonan olice Band  ates o  the 
er or ances are as ollows:

1942
 ay: 5  2

 June:  

 July:  5  2

 ugust: 2

 Se te ber:  25

 October:  2

 No e ber: 5  2

 ece ber: 

1943
 January: 5  

 ebruary: 2

 arch:  

 ril: 

 ay: 5  2

 June   

 July: 

 ugust: 5  25

 Se te ber: 2  2

 October: 2

 No e ber:  2

 ece ber: 22

1944
 January:  

 arch:  2

 ril: 

 ay:  2

 July: 2

 ugust: 

 Se te ber: 2

n 2  ost o  the band er or ances were gi en 
on ednesdays and Sundays ro    to  

 and the enues rotated between aterloo 



Street  Jalan Besar  the olice Club  arrer ark and 
the Botanic ardens  ieces layed were a ixture 
o  Euro ean light classics and Ja anese works eg 

atanabe s Gunka Shyu  Euro ean ieces included 
Su e s Light Cavalry Overture  orak s Slavonic 
Dances  and Caryll s Waltz: Oh Oh Delphine  

hate er the rogra e  the olice Band would 
always close with their rendition o  the Ja anese 
national anthe  Kimigayo  t the Botanic ardens  
the er or ances took lace at the Bandstand  The 
conductor was anda Singh

2. Musical Performances
usical er or ances at the Singa ore Botanic 
ardens were not li ited to those o  ilitary bands 

but also by other grou s laying usic o  other 
genre  O  articular note is the Singa ore Sy hony 
Orchestra SSO  which was established in  and 
which ga e its irst outdoor concert at the stana in 

 The success o  this outing led the orchestra 
to ex lore gi ing ore ass classical concerts in 
outdoor enues  including the SB  

The occasion chosen or the SSO s irst SB  
er or ance was abour ay or ay ay st ay  

 The orchestra layed at a s ot on an island 
on the second lake o  the al  alley  which was 
described as a natural a hitheatre  The hour long 
concert was s onsored by the ost O ice Sa ing 
Bank OSB  and lasted an hour  Highlights included 

o ular and Chinese classical ieces: Jero e ern s 
Showboat, Colourful Clouds Chasing the Moon, 

erdi s Alzira Overture  Sibelius  Finlandia and the 
the e ro  the o ie  The King and I. The inaugural 
concert was extre ely well attended and recei ed 
and hailed as a great success by the edia

n July  a reader o  the Straits Ti es wrote in to 
suggest that or outdoor concerts to work  so e kind 
o  acoustic shell that would enhance the sonics and 
better ocus the sound o  the orchestra  n ugust 

5  the Singa ore Tourist ro otion Board ST B  
announced lans to build a S 5  usic centre  
at the Botanic ardens so that usical er or ances 
can be shielded ro  the ele ents  hen irst 
announced  the lan was to build the stage at Swan 

ake rather than what is now called Sy hony 
ake   design co etition with S  as to  ri e 

was won by architect Cheang ok heong o  the 
Sentosa e elo ent Cor oration in October 5  

The stage was built in  but there is no record 
o  how the decision was ade to locate it in al  

alley Sy hony ake  rather than at Swan ake  
as originally intended  That year  the Singa ore Ja  

esti al eatured se eral er or ances at the SB  
including the nnie hitehead Band  the N S Stage 
Band and the Singa ore Ja  Orchestra  d ission to 
these e ents were ree  This stage was rebuilt in 5 
at the cost o  2 illion and reno ated again in 2  
with a contribution o  5 illion ro  the Shaw 

oundation  t is now known as the Shaw oundation 
Sy hony Stage

3. Aneka Ragam Ra’ayat (People’s Variety Show)
Between 5  and  Singa ore s inistry 
of Culture organised a series of free, open-air 
cultural concerts with a strong ulti ethnic the e 
known as neka Raga  Ra ayat or the eo le s 

ariety Show  These concerts were held in arious 
locations throughout Singa ore including the ste s 
o  City Hall and the Singa ore Botanic ardens  
The ain ob ect o  these concerts was to oster a 
sense o  unity a ong the eo le o  di erent races 
in Singa ore  The ery irst o  these concerts was 
held at the Botanic ardens on 2 ugust 5  on 
a s ecially constructed stage near the lake  t was 
o icially o ened by ri e inister ee uan ew at 

  that a ternoon with so e 22  eo le in 
attendance  Between 5  and  the inistry o  
Culture organised o er 2  shows under the neka 
Raga  Ra ayat banner  Concerts were staged weekly 
in the di erent enues

 ty ical neka Raga  Ra ayat roduction would 
eature Singa ore s our a or ethnic grou s  

alay  Chinese  ndian and estern  er or ances 
would eature alay dra a and ronggeng usic  
Ta il de otional songs and ndian classical dances  
Chinese lion dance dis lays and eking o era  and 
western classical usic and olk er or ances 
were also included  t the o ening o  the irst 
concert  ri e inister ee described the series o  
concerts as the cultural awakening o  the eo le 
o  Singa ore  and that it was art and arcel o  our 
search o  a national identity  He ho ed that in the 
course o  ti e  out o  the interaction o  our rich and 

aried cultures  we will be able to breed a new strain 
o  culture  a alayan culture  Here  under o en 
skies  alays  Chinese  ndians will   ho e  disco er 
the aterials or a national art and national culture



 western er or ance  at the rst 5  concert at SB
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Planning Act
(CHAPTER 232)

Long Title

Part I PRELIMINARY

1 Short title

2 Interpretation

3 Meaning of "development"

4 Meaning of "subdivide"

5 Competent authority

Part II MASTER PLAN AND CONSERVATION AREAS AND GUIDELINES

6 Master Plan

7 Certified Interpretation Plans

8 Amendments to Master Plan

9 Conservation areas

10 Rules relating to amendments to Master Plan

11 Conservation guidelines

Part III DEVELOPMENT AND SUBDIVISION OF LAND

12 Unauthorised subdivision, development and other works

13 Application for permission

14 Applications determined with reference to Master Plan, etc.

14A Applications determined in reliance of certificate or declaration of qualified person

15 Conditional permission

16 Subdivision permission: supplementary provisions

17 Provisional permission

18 Outline permission

19 Rectification of errors and omissions

20 Expiry of permissions

21 Applications referred to Minister

22 Appeals to Minister

23 Registers and records

24 Obligation to purchase land in certain cases

Part IV ENFORCEMENT

25 Power to require information about activities on land

26 Penalties for non-compliance with information notice

27 Authority to enter upon land

28 Enforcement notices

29 Appeal to Minister against enforcement notice

30 Offences of non-compliance with enforcement notice

31 Execution and costs of works required by enforcement notice, etc.

32 Removal and sale of property and materials

33 Injunctions

34 Civil penalties

Part V DEVELOPMENT CHARGES
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35 Principles of development charge

36 Development Baseline and Development Ceiling

37 Liability to pay development charge

38 Procedure for determination and payment of development charge

39 Alternative basis for determination of development charge

39A Remission of development charge

40 Power to make rules relating to development charge

Part VA TEMPORARY DEVELOPMENT LEVY

40A Temporary development levy

40B Liability to pay temporary development levy

40C Remission of temporary development levy

40D Power to make rules relating to temporary development levy

Part VI RECOVERY OF MONEYS

41 Recovery of money

42 Proceedings for recovery of money due

43 Attachment

44 Application of proceeds

45 Title conferred upon purchaser at a sale under section 42

46 Costs of proceedings for recovery of sum due

47 Power to stop sale

48 Application to court

49 Security to be given

Part VII MISCELLANEOUS

50 Determination of development charge, etc., not to be rendered invalid for want of form

51 Authentication of documents

52 Service of documents

53 Exemption

54 Exclusion of liability

55 Protection from liability

56 Power of Magistrate’s Court and District Court

57 Composition of offences

58 Offences by officers, etc., of bodies corporate

59 Correction of errors in register

60 Charges, fees and penalties to be paid into Consolidated Fund

60A Amendment of Schedules

61 Rules

Part VIII TRANSITIONAL AND SAVING PROVISIONS

62 Transitional and saving provisions

FIRST SCHEDULE Qualified Persons

SECOND SCHEDULE Uses

THIRD SCHEDULE

Legislative History
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(a)

(b)

(c)

PLANNING ACT
(CHAPTER 232)

(Original Enactment: 1998 REVISED EDITION)

REVISED EDITION 1998

(15th December 1998)

An Act to provide for the planning and improvement of Singapore and for the imposition of development
charges on the development of land and for purposes connected therewith.

[1st April 1998]

PART I

PRELIMINARY

Short title

1. This Act may be cited as the Planning Act.

Interpretation

2. In this Act, unless the context otherwise requires —

“amendment”, in relation to the Master Plan, includes any alteration or addition to or any repeal or
replacement of the Master Plan in whole or in part;

“breach of planning control” means —

the carrying out of any development of land without the requisite planning permission;

the carrying out of works in a conservation area without the requisite conservation permission;
or

any failure to comply with any condition subject to which planning permission or conservation
permission was granted;

“building” includes any house, hut, shed or roofed enclosure (whether used for the purpose of human
habitation or otherwise) and also any wall, fence, platform, staging, gate, post, pillar, paling, frame,
hoarding, slip, dock, wharf, pier, jetty, landing-stage or bridge, or any structure or foundation
connected to the foregoing;

“certificate of statutory completion” has the same meaning as in the Building Control Act (Cap. 29);

“Certified Interpretation Plan” means a Certified Interpretation Plan prepared and certified by the
competent authority under section 7;

“Collector” has the same meaning as in the Land Revenue Collection Act (Cap.155);

“competent authority”, in relation to this Act or any Part or provision of this Act, means any competent
authority appointed under section 5 to be responsible for the operation of this Act or that Part or
provision, as the case may be;

[17/2001 wef 01/06/2001]
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(a)

(b)

“conservation” means the preservation, enhancement or restoration of the character or appearance of, and
the interior and exterior of any building in, a conservation area;

“conservation area” means an area designated by the Minister in accordance with sections 8 and 9;

“conservation guidelines” means the conservation guidelines issued under section 11;

“conservation permission” means permission referred to in section 12(2);

“development charge” means the tax payable under section 35;

“enforcement notice” means a notice served under section 28;

“functions” includes powers and duties;

“holding” means any piece or parcel of land held or possessed under an instrument of title, capable of
being registered under the Registration of Deeds Act (Cap. 269) or, where applicable, under the Land
Titles Act (Cap. 157), relating exclusively thereto;

“information notice” has the meaning assigned to it in section 25;

“land” includes buildings and any estate or interest in or right over land;

“Master Plan” has the meaning assigned to it in section 6;

“occupier” includes any person in actual occupation of land or premises or any person having the charge,
management or control of the land or premises either on his own account or as an agent of another
person, but does not include a lodger;

“owner”, in relation to land or premises, means the person for the time being receiving the rent of the
land or premises whether on his own account or as trustee for any other person or as receiver (not
being appointed by or on behalf of a mortgagee) or the person who would receive the rent if the land
or premises were let to a tenant and includes —

a mortgagee in possession; and

the purchaser of any newly constructed premises or part thereof in respect of which a
temporary occupation permit or a certificate of statutory completion has been granted;

“planning permission” means permission referred to in section 12(1);

“prescribe” means prescribe by rules made under this Act;

“provisional permission” means provisional permission granted under section 17(1);

“purchase notice” means a notice served under section 24;

“qualified person” means a person specified in the First Schedule;

“repealed Act” means the repealed Planning Act (Cap. 232, 1990 Ed.);

“street” includes any road, square, footway or passage, whether a thoroughfare or not, over which the
public has a right of way, and also the way over any public bridge, and includes also any road,
footway or passage, open court or open alley, used or intended to be used as a means of access to 2
or more holdings, whether the public has a right of way thereover or not; and all channels, drains and
ditches at the side of any street shall be deemed to be part of that street;

“subdivision permission” means permission referred to in section 12(3);

[30/2003 wef 10/12/2003]
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(a)

(b)

(a)

(b)

(c)

(d)

(e)

(f)

(g)

(h)

“temporary occupation permit” has the same meaning as in the Building Control Act (Cap. 29);

“use”, in relation to land, does not include the use of land by the carrying out of any building or other
operations on the land;

“works within a conservation area” means —

any development of land within a conservation area; or

any decorative, painting, renovation or other works (whether external or internal) to any
building within a conservation area which may affect its character or appearance;

“written permission” means a planning permission, conservation permission or subdivision permission, as
the case may be, granted by a competent authority and includes any such permission granted or issued
by electronic transmission or in a medium other than paper and authenticated in such manner as the
competent authority may determine;

“written statement”, in relation to the Master Plan, means that part of the Master Plan which includes a
summary of the main proposals of the Master Plan with such descriptive matter as the competent
authority considers necessary to illustrate the proposals of the Master Plan or as the Minister may,
from time to time, direct for that purpose.

Meaning of “development”

3.—(1) Subject to subsections (2) and (3), in this Act, except where the context otherwise requires,
“development” means the carrying out of any building, engineering, mining, earthworks or other operations in,
on, over or under land, or the making of any material change in the use of any building or land, and “develop”
and “developing” shall be construed accordingly.

(2) The following operations or uses of land shall not be deemed for the purposes of this Act to involve
development of land:

the carrying out of works for the maintenance, improvement or other alteration of a building which
do not materially affect the external appearance or the floor area of the building;

the carrying out of such minor or preliminary works and such temporary use of land as may be
declared by the competent authority for the purpose of this subsection;

the carrying out by any statutory authority of any works on land within the boundaries of a street,
being works which are necessary for the maintenance or improvement of the street;

the carrying out by any statutory authority of any works for the purpose of laying, inspecting,
repairing or renewing any sewers, mains, pipes, cables or other apparatus, including the breaking
open of any street or other land for that purpose;

the carrying out of any act authorised or required by the Control of Vectors and Pesticides Act 1998
(Act 24 of 1998);

the use of any existing building or land within the curtilage of a dwelling-house for any purpose
incidental to the enjoyment of the dwelling-house as such;

the use of any land for the purposes of agriculture or forestry (including afforestation) and the use for
any of those purposes of any building occupied together with land so used;

in the case of buildings or land which are used for a purpose of any class specified in any rules made
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(a)

(b)

(c)

(d)

(e)

(i)

(ii)

(f)

(g)

(h)

(i)

(a)

(b)

under section 61, the use of the building or land or any part thereof for any other purpose within the
same class.

(3) For the avoidance of doubt, it is hereby declared that for the purposes of this section —

the use as 2 or more separate houses of any building previously used as a single house involves a
material change in the use of the building and of each part thereof which is so used;

the use as a dwelling-house of any building not originally constructed for human habitation involves
a material change in the use of the building;

the use for other purposes of a building or part of a building originally constructed as a dwelling-
house involves a material change in the use of the building;

the demolition or reconstruction of or addition to a building constitutes development;

the use for the display of advertisements of any external part of a building which is not normally
used for that purpose involves a material change in the use of the building;

the deposit of refuse or waste materials on land involves a material change in the use thereof
notwithstanding that the land is comprised in a site already used for that purpose, if —

the superficial area of the deposit is extended; or

the height of the deposit is extended and exceeds the level of the land adjoining the site;

subject to subsection (2)(h), the use of any building or part thereof for any purpose other than that for
which the building was originally constructed involves a material change in the use of the building;

any decorative, painting, renovation or building works, whether external or internal, to or on a
monument in respect of which there is in force a preservation order under the Preservation of
Monuments Act 2009 shall constitute building operations; and

the use and operation as 2 or more separate entities of any building or buildings or part of a building
which is or are approved or authorised to be used and operated as one single entity for any of the
uses specified in the Second Schedule involves a material change in the use of the building or
buildings or part of the building.

Meaning of “subdivide”

4.—(1) Subject to this section, a person shall, for the purposes of this Act, be said to subdivide land if, by
any deed or instrument, he conveys, assigns, demises or otherwise disposes of any part of the land in such a
manner that the part so disposed of becomes capable of being registered under the Registration of Deeds Act
(Cap. 269) or, in the case of registered land, being included in a separate folio of the land-register under the
Land Titles Act (Cap. 157), and “subdivide” and “subdivision” shall be construed accordingly.

(2) Notwithstanding subsection (1), the following leases granted on or after 1st April 1998 shall not be
regarded as a disposal of the land or part thereof:

in the case of any development described in Part I of the Third Schedule, the grant of any lease for
any unit in the development for a term not exceeding an aggregate of 14 years;

in the case of any development described in Part II of the Third Schedule, the grant of any lease for a

[16/2009 wef 01/07/2009]

[30/2003 wef 10/12/2003]
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(c)

(a)

(b)

(a)

(b)

(a)

building or any part of a building comprised in the development for a term not exceeding an
aggregate of 14 years; or

in the case of any other land, the grant of any lease of the whole or part of the land for a term not
exceeding an aggregate of 7 years.

(3) The Minister may, at any time, by order published in the Gazette amend, delete or add to the list of
leases in subsection (2) which shall not be regarded as a disposal of land or part thereof.

(4) For the purposes of this section —

the fact that the term of a lease may be extended in pursuance of an option shall be taken into
consideration in determining whether the term of the lease exceeds any of the periods specified in
subsection (2); and

the fact that a lease for a specified period of time is determinable on the happening of an event within
that time shall not be taken into consideration in determining the term of the lease.

Competent authority

5.—(1) The Minister may, by notification in the Gazette, appoint such person or persons as he thinks fit to
be the competent authority or authorities responsible for the operation of this Act, either generally or for any
particular Part or provision of this Act or for any particular rules made under this Act, and may in the
notification specify the extent of and manner in which that responsibility is to be exercised.

(2)  The functions conferred on the competent authority by this Act may be performed by any officer referred
to in subsection (3) who has been generally or specially authorised by name or office by the competent
authority, and subject to his direction and control.

(3) The competent authority may authorise any of the following persons to perform all or any of his
functions conferred by this Act:

any public officer; and

any officer in the employment of a statutory authority which has been approved by the Minister for
the purpose.

(3A) Without prejudice to subsections (2) and (3), the competent authority may, with the approval of the
Minister, authorise generally or specially any person to perform any or all of the functions conferred on the
competent authority by sections 27 and 31, subject to the direction and control of the competent authority.

(4)  Any officer or person who is authorised (whether generally or specially) under subsection (2) or (3A) to
perform the functions of the competent authority under this Act shall be deemed to be —

a public officer for the purposes of this Act; and

[30/2003 wef 10/12/2003]

[30/2003 wef 10/12/2003]

[30/2003 wef 10/12/2003]

[17/2005 wef 15/07/2005]
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(b) a public servant within the meaning of the Penal Code (Cap. 224).
[17/2005 wef 15/07/2005]
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(a)

(b)

(c)

(d)

(e)

PART II

MASTER PLAN AND CONSERVATION AREAS AND GUIDELINES

Master Plan

6. The Master Plan means the Master Plan that was originally submitted to and approved by the Governor in
Council on 5th August 1958 under the provisions of Part IV of the Singapore Improvement Ordinance (Cap.
259, 1955 Ed.) as subsequently amended under the repealed Act or this Act, and includes the approved maps
and written statement.

Certified Interpretation Plans

7.—(1) For the purpose of providing more detailed interpretation of the Master Plan, the competent
authority may, from time to time, prepare and certify further maps on a scale larger than that of the maps
contained in the Master Plan.

(2) Upon such certification the plan shall be known as a “Certified Interpretation Plan”.

Amendments to Master Plan

8.—(1) At least once in every 5 years after 1st April 1998, the competent authority shall review the Master
Plan and submit to the Minister a report of his review together with proposals for amendment to the Master
Plan which he may consider expedient.

(2) Without prejudice to subsection (1), the competent authority may at any time also submit to the Minister
proposals for amendment to the Master Plan.

(3) Proposals for amendment to the Master Plan may provide for any of the following in relation to the
whole of the area which is the subject of the Master Plan or any part thereof:

rezoning;

change of plot ratios;

change of the written statement in any respect;

designation of conservation areas; or

any other purpose therein stated.

(4) A proposal for any amendment to the Master Plan may include such maps, written statements and other
matter as may be prescribed and such other information as the competent authority considers necessary.

(5) A proposal for any amendment to the Master Plan shall be submitted to the Minister for approval and
shall be accompanied by a planning report.

(6) The Minister may approve the proposal with or without modifications or reject it.

(7) When the Minister approves of a proposed amendment to the Master Plan, the Master Plan shall have
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(a)

(b)

(c)

(a)

(b)

(c)

effect as amended as from the date of the approval of the Minister.

(8)  In the event of any conflict between provisions of the Master Plan, the most recently approved provision
shall prevail.

Conservation areas

9.—(1) Where in the opinion of the Minister any area is of special architectural, historic, traditional or
aesthetic interest, the Minister may approve under section 8 a proposal to amend the Master Plan to designate
the area as a conservation area.

(2) A conservation area may comprise —

an area;

a single building; or

a group of buildings.

Rules relating to amendments to Master Plan

10.—(1) The Minister may make rules to provide for the form, content and procedure to be followed in
connection with the preparation, submission and approval of an amendment to the Master Plan.

(2) Without prejudice to the generality of subsection (1), such rules may, in particular, require —

the competent authority to publish in prescribed circumstances a notice of the submission of any
proposal to amend the Master Plan, and of the place or places where copies of the Master Plan and of
the proposal may be inspected;

objections and representations made in accordance with the rules to be considered, and public
inquiries or other hearings in such cases as may be prescribed to be held before the Master Plan is
amended by the Minister; and

copies of the Master Plan or parts thereof to be made available for free inspection by and for sale at a
reasonable cost to the public.

(3) [Deleted by Act 30/2003 wef 10/12/2003]

Conservation guidelines

11.—(1)  The competent authority may, from time to time, issue guidelines for the conservation of buildings
or land within a conservation area and for the protection of their setting.

(2) The competent authority shall publish and make available copies of such guidelines for free inspection
and for sale at a reasonable cost to the public.



Singapore Statutes Online - 232 - Planning Act

http://statutes.agc.gov.sg/...-7a325245af6b;page=0;query=CompId%3A573ff944-e1f3-40fd-ac7c-c58237c87a23;rec=0#P1III-.[19/07/2013 08:54:11]

(a)

(b)

(a)

(b)

PART III

DEVELOPMENT AND SUBDIVISION OF LAND

Unauthorised subdivision, development and other works

12.—(1) No person shall without planning permission carry out any development of any land outside a
conservation area.

(2) No person shall without conservation permission carry out any works within a conservation area.

(3) No person shall without subdivision permission subdivide any land.

(4) Any person who contravenes subsection (1), (2) or (3) shall be guilty of an offence and shall be liable on
conviction —

to a fine not exceeding $200,000; and

in the case of a continuing offence, to a further fine not exceeding $10,000 for every day or part
thereof during which the offence continues after conviction.

(5) Where a person is convicted of an offence under subsection (4) in respect of any works on or any
development or subdivision of land without having been served previously with an enforcement notice in
respect of the works, development or subdivision, the competent authority may serve an order on the person
directing him to remove from the land, within 14 days of the date of service of the order, all such property or
materials used in connection with the offence as may be specified in the order.

Application for permission

13.—(1) An application for planning permission, conservation permission or subdivision permission shall be
made to the competent authority in the prescribed form and manner.

(2) The competent authority shall seek to determine such an application within 3 months of receiving it but
may, where unavoidable circumstances so require, defer his determination for such further period as he thinks
fit.

Applications determined with reference to Master Plan, etc.

14.—(1) Subject to subsection (2), in determining an application for written permission, the competent
authority shall act in conformity with the provisions of the Master Plan and any Certified Interpretation Plan in
so far as they may be relevant.

(2) Where the Minister approves, either in relation to a particular application or a class of applications, as
the case may be, the competent authority need not act in accordance with subsection (1) in any of the following
circumstances:

the land to which the application relates (referred to in this subsection as the relevant land) is or will
be required for any public purpose or for the provision of any utility services or infrastructural, social
or transportation facility;

the relevant land, or its locality, is the subject of a planning, transportation, conservation or
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(c)

(d)

(e)

(f)

(a)

(b)

(a)

(b)

preservation study being carried out by the competent authority or any other public authority;

the provisions of the Master Plan in so far as it relates to the relevant land, or its locality, is being
reviewed by the competent authority;

a proposal to amend the provisions of the Master Plan in so far as it relates to the relevant land, or its
locality, has been submitted to the Minister for approval under section 8;

the competent authority is of the view that the development proposed in the application is
incongruent with the developments on land adjoining the relevant land or other land in the locality;
or

the planning permission or conservation permission to be granted for the development proposed in
the application is for a specified period not exceeding 10 years.

(3)  Where subsection (2) applies, the competent authority may determine the application in the manner as
the Minister may approve.

(4) Subject to any rules, the competent authority may —

grant written permission, either unconditionally or subject to such conditions as he considers fit,
including those referred to in section 15; or

refuse written permission.

(5) Where written permission is granted subject to conditions or is refused, the competent authority shall
provide reasons in writing for imposing the conditions or refusing the application, as the case may be.

(6) When an application for planning permission or conservation permission is made to the competent
authority in relation to any land, the application shall supersede any previous application for planning
permission or conservation permission relating to the same land which remains undetermined.

(7) Unless otherwise approved by the Minister in writing, the planning permission or conservation
permission of the competent authority shall be a condition precedent to the consideration by a licensing
authority of any application for the issue of a licence for any purpose involving the development of land.

Applications determined in reliance of certificate or declaration of qualified person

14A.—(1) Where, in accordance with rules made under section 61, an application for written permission is
required to be accompanied by any certificate or declaration by an appropriate qualified person that to the best
of his knowledge and belief —

the information contained in any specified document, form and plan submitted for the application is
true and correct in all material particulars; and

every such document, form and plan submitted for the application has been completed or prepared in
accordance with the provisions of this Act and all requirements as may be specified by the competent

[30/2003 wef 24/12/1998]

[30/2003 wef 24/12/1998]

[30/2003 wef 24/12/1998]
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(a)

(b)

(a)

(b)

(a)

(b)

(c)

(d)

(e)

authority in respect of the application,

the competent authority may, without checking the information, documents, forms or plans, determine the
application on the basis of the certificate or declaration of the qualified person.

(2) Notwithstanding subsection (1), the competent authority may, in his discretion, carry out random checks
on any information, document, form or plan relating to any application for written permission before or after
determining the application.

(3) The competent authority may at any time revoke any written permission granted under subsection (1) if
he is satisfied that —

any information contained in any document, form or plan submitted for the application is false or
misleading in any material particular; or

any document, form or plan submitted for the application is not in compliance in any material
particular with the provisions of this Act and the requirements as may be specified by the competent
authority in respect of the application.

(4) Where the competent authority revokes a written permission under subsection (3), any development of
land, works within a conservation area or subdivision of land (as the case may be) carried out pursuant to that
written permission shall be deemed to have been carried out without the requisite written permission.

(5) Any qualified person who —

makes a certificate or declaration referred to in subsection (1) which is  false or  misleading in any
material particular; or

recklessly makes such certificate or declaration which is false or misleading in any material
particular,

shall be guilty of an offence and shall be liable on conviction to a fine not exceeding $30,000 or to
imprisonment for a term not exceeding 6 months or to both.

Conditional permission

15.—(1) All or any of the following conditions may be imposed on the grant under section 14(4) of any
planning permission or conservation permission in respect of any land:

that the permission is granted for a specified period;

that any work shall be commenced by a specified time;

restrictions as to the height, design, appearance and siting of buildings;

that subdivision of the land is prohibited;

that deposits shall be placed with such statutory authority as the competent authority may specify to

[30/2003 wef 10/12/2003]

[30/2003 wef 10/12/2003]

[30/2003 wef 10/12/2003]

[30/2003 wef 10/12/2003]

[30/2003 wef 10/12/2003]
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(f)

(g)

(h)

(i)

(a)

(b)

(c)

(a)

(b)

(a)

(b)

secure compliance with the requirements of that statutory authority;

that the title of any part of the land shall be transferred free from encumbrances to the State or any
public authority;

[Deleted by Act 30/2003 wef 10/12/2003]

that such connecting structures (whether or not within the land) as the competent authority considers
necessary are to be provided, maintained, kept open and accessible for use by the public or any
occupier or other user of the land and any other land adjoining or in the locality; and

that the permission shall supersede any previous permission given by the competent authority to the
applicant notwithstanding anything in section 20.

(2) The following conditions may also be imposed on the grant of any conservation permission under
section 14(4):

requirements for compliance with any conservation guidelines or any other requirements relating to
conservation;

requirements for making good any damage caused to the building by any works after the works are
completed; and

where the approval of the Commissioner of Building Control under the Building Control Act (Cap.
29) is required to be obtained for the plans of the building works with regard to any works within a
conservation area, requirements for the submission to the competent authority, within 7 days of the
application for approval made to the Commissioner of Building Control, of a declaration by a
qualified person that the plans submitted to the Commissioner of Building Control for the application
with regard to such works are in accordance with the plans approved by the competent authority in
the grant of the conservation permission.

(3)  Any person who fails to comply with any condition imposed on any planning permission or conservation
permission shall be guilty of an offence and shall be liable on conviction —

to a fine not exceeding $200,000; and

in the case of a continuing offence, to a further fine not exceeding $10,000 for every day or part
thereof during which the offence continues after conviction.

(3A) Any qualified person who —

makes a declaration referred to in subsection (2)(c) which is false or misleading in any material
particular; or

recklessly makes such declaration which is false or misleading in any material particular,

shall be guilty of an offence and shall be liable on conviction to a fine not exceeding $30,000 or to
imprisonment for a term not exceeding 6 months or to both.

(3B) In subsection (2)(c), “qualified person” means a person who is registered as an architect under the

[30/2003 wef 10/12/2003]

[30/2003 wef 10/12/2003]
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Architects Act (Cap. 12) and who has in force a practising certificate issued under that Act.

(4) Where any person fails to comply with any condition imposed on any planning permission or
conservation permission, the competent authority may cancel the relevant permission.

(5) In this section, “connecting structure” means any underpass, subway, bridge or other structure, whether
under, above or on the ground and whether for pedestrians or vehicles, linking or connecting a building with
another or a building with any public facility or street, and includes escalators, travelators and other facilities.

Subdivision permission: supplementary provisions

16.—(1) A planning permission or conservation permission may also, where it expressly so provides,
contain subdivision permission.

(2) A copy of every document containing subdivision permission shall be forwarded by the competent
authority to the Collector together with a plan of the subdivision so authorised on which the dimensions of all
lots, widths of streets and backlanes and such other particulars as the competent authority may consider
necessary are shown.

Provisional permission

17.—(1) Where the competent authority so determines, he may grant any written permission as a
provisional permission in the first instance.

(2)  The competent authority may authorise (generally or specially) the carrying out of specified preliminary
works following the grant of provisional permission.

(3) Any grant of provisional permission shall lapse 6 months following the date of its granting unless a
longer period is specified in the provisional permission or the competent authority otherwise directs in writing.

(4) Where the competent authority is satisfied that all the conditions contained in a provisional permission
have been complied with during the validity period of the provisional permission, the competent authority shall
grant final permission subject to such further conditions as he thinks fit.

(5) A final permission granted under subsection (4) shall be deemed to be a written permission granted
under section 14.

Outline permission

18.—(1) An applicant for planning permission or conservation permission may if he so desires apply in the
first instance for outline permission in the manner prescribed.

(2) An application for outline permission shall be determined on the same basis as an application for
planning permission or conservation permission except that the competent authority shall have regard only to
matters relating to land use, intensity, type, form and height of the proposed development or works.

[30/2003 wef 10/12/2003]



Singapore Statutes Online - 232 - Planning Act

http://statutes.agc.gov.sg/...-7a325245af6b;page=0;query=CompId%3A573ff944-e1f3-40fd-ac7c-c58237c87a23;rec=0#P1III-.[19/07/2013 08:54:11]

(a)

(b)

(a)

(b)

(c)

(3) Outline permission shall constitute approval in principle for the proposed development or works, but
shall not authorise the carrying out of that development or works or any other development or works.

(4) Any grant of outline permission shall lapse 6 months following the date of its granting unless a longer
period is specified in the outline permission or the competent authority otherwise directs in writing.

(5) Where subsequent to the grant of outline permission an application for planning permission or
conservation permission is made during the validity period of the outline permission, the application shall be
determined on the basis of the further details supplied on that subsequent application.

(6) Section 22 shall apply, with the necessary modifications, to applications made under this section as it
applies to applications made under section 13.

Rectification of errors and omissions

19.—(1) The validity of any written permission granted under this Part shall not be affected by any error in
or omission of any particulars relating to the description of any land or boundary if the location and identity of
the land are not in question.

(2) The competent authority may at any time rectify any such error or omission by —

notification in the Gazette; or

amending or adding to the written permission to correct any matter erroneously entered or omitted.

Expiry of permissions

20.—(1) Except where the competent authority imposes a condition to the contrary, every planning
permission and every conservation permission shall lapse if the development or works authorised by it are not
completed or effected within 2 years of —

the date of the grant of the planning permission or conservation permission, as the case may be;

the date of the final permission granted under section 17(4); or

if an appeal is made under section 22, the date the appeal is determined or withdrawn.

(2) The competent authority may, in his discretion, extend any planning permission or conservation
permission on such terms and for such further period as he thinks fit.

Applications referred to Minister

21.—(1) The Minister may give directions to the competent authority requiring that all or any applications
under section 13 or any class of applications specified in the direction shall be referred to him for determination
instead of the competent authority, and every such application shall then be so referred to the Minister.

(2) The decision of the Minister on such an application shall be communicated to the competent authority,
who shall grant or refuse written permission in accordance with the decision, and, if written permission is
granted, impose such conditions as the Minister may direct and such other conditions as the competent
authority thinks fit.
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(a)

(b)

(c)

(a)

(b)

(c)

(3) The Minister shall, in determining any such application, have all the functions of the competent authority
under this Act, and references to the competent authority shall accordingly be construed as references to the
Minister.

(4) Any decision by the Minister under this section shall be final, and shall not be subject to appeal under
section 22 or challenged or questioned in any court; but any decision by the competent authority to impose
conditions other than as directed by the Minister shall be subject to appeal under section 22 as if the conditions
had been imposed by the competent authority under section 14(4).

(5) Where the competent authority intends to develop or to carry out works within a conservation area on
any land belonging to him, he may be directed by the Minister to furnish to the Minister particulars relating to
the development or works and the Minister may give such further directions as he considers fit in relation
thereto.

(6) The Minister may authorise, by notification in the Gazette, either generally or in relation to any specified
area —

any development of land;

any works within a conservation area; or

any subdivision of land,

subject to such conditions as may be specified in the notification.

Appeals to Minister

22.—(1) Where an application for written permission under section 13 is —

refused by the competent authority;

granted by the competent authority subject to conditions; or

granted provisional permission under section 17 by the competent authority subject to conditions,

the applicant who is aggrieved by that decision may appeal to the Minister against that decision.

(2) An appeal shall be made in the form and manner prescribed and within 60 days of the date of the
notification of the decision.

(3)  Where an appeal is brought under this section against a decision of the competent authority, the Minister
may dismiss or allow the appeal unconditionally or subject to such conditions as he considers fit.

(4) The decision of the Minister on an appeal shall be communicated to the competent authority and the
applicant.

(5)  Where the competent authority grants written permission in accordance with the decision of the Minister

[30/2003 wef 10/12/2003]
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(a)

(b)

(a)

(b)

(a)

(b)

on appeal, the competent authority may, in addition to the conditions allowed by the Minister, impose such
additional conditions as the competent authority thinks fit which shall not be inconsistent with the decision of
the Minister on appeal.

(6) Any decision by the competent authority to impose additional conditions under subsection (5) may be
appealed against under subsection (1) as if the conditions were imposed under section 14(4).

(7) The decision of the Minister shall be final and shall not be challenged or questioned in any court.

Registers and records

23.—(1) The competent authority shall keep a record of —

all written permissions granted or refused by him and by the Minister under this Part; and

all decisions made by the Minister on appeal under section 22.

(2) The record shall include all relevant plans.

(3) The record shall be made available for inspection to any member of the public on payment of such fees
as may be prescribed.

(4) The record may be kept in electronic form.

Obligation to purchase land in certain cases

24.—(1)  Without prejudice to the operation of any other written law relating to the acquisition of land for a
public purpose, any owner of land which is allocated in the Master Plan for development for a public purpose
may serve on the competent authority a purchase notice requiring his interest in the land so required for that
public purpose to be purchased in accordance with this section, if he —

is refused permission under section 14 to develop that land; or

has completed the development of any contiguous land belonging to him in accordance with any
permission granted by the competent authority under section 14.

(2)  The person serving the notice shall certify that he has the consent of every person known to him to have
an interest in the land.

(3)  The competent authority shall investigate every purchase notice so served and, when he is satisfied with
the correctness thereof, he shall transmit the purchase notice to the Minister together with the following
information:

the specific public purpose for which the land is allocated; and

any written permission granted to the owner of the land to develop it notwithstanding the allocation
of the land for a public purpose.
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(a)

(b)

(a)

(b)

(a)

(b)

(4) The Minister may reject a purchase notice in whole or in part where, in his opinion, the land or part
thereof —

is capable of reasonably beneficial use in its existing state; or

will not be required for development for a public purpose within 5 years from the date of service of
the purchase notice.

(5) Where, and to the extent that, he does not reject a purchase notice, the Minister shall declare that the
land referred to in the purchase notice or any part thereof is needed for a public purpose and may order
proceedings to be taken for —

obtaining possession of the land or part thereof for the State, the competent authority or any public
authority; and

determining compensation to be paid to any person or persons interested therein.

(6) Such compensation shall be assessed in the manner and according to the principles laid down in any
written law for the time being in force relating to the acquisition of land for a public purpose, but account shall
be taken of any such written permission for development granted as referred to in subsection (3)(b).

(7) For the purposes of this section, the allocation of land in the Master Plan as being within —

a green belt; or

a conservation area,

shall not constitute an allocation for development for a public purpose.
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(a)

(b)

(a)

(b)

(a)

(b)

(c)

(d)

(e)

PART IV

ENFORCEMENT

Power to require information about activities on land

25.—(1)  Where it appears to the competent authority that there may have been a breach of planning control
in respect of any land, he may serve an information notice on any person who —

is an owner or occupier of the land or has any other interest in the land; or

is carrying out operations on the land or is using the land for any purpose.

(2) An information notice may require the person on whom it is served to give such information as may be
specified in the notice relating to —

any operations being carried out on the land, any use of the land and any other activities being carried
out on the land; and

any matter relating to the conditions subject to which any planning permission or conservation
permission in respect of the land has been granted.

(3) In particular, an information notice may require the person on whom it is served —

to state whether or not the land is being used for any purpose specified in the notice or any
operations or activities specified in the notice are being or have been carried out on the land;

to state when any use, operations or activities began;

to give the name and address of any person known to him to use or have used the land for any
purpose, or to be carrying out or have carried out any operations or activities on the land;

to give any information he holds as to any planning permission or conservation permission for any
use or operations or any reason for planning permission or conservation permission not being
required for any use or operations;

to state the nature of his interest (if any) in the land and the name and address of any other person
known to him to have an interest in the land.

(4) An information notice shall be complied with by giving the required information in writing to the
competent authority.

(5) The service of an information notice does not affect any other power exercisable in respect of any
breach of planning control.

(6)  In this section, any reference to operations or activities on land shall include a reference to operations or
activities in, under or over the land, and includes works in a conservation area.

Penalties for non-compliance with information notice
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(a)

(b)

(a)

(b)

(c)

(a)

(b)

(c)

26.—(1) If the person on whom an information notice is served does not comply with the notice at the end
of 21 days from the day the notice was served on him, he shall be guilty of an offence.

(2) It shall be a defence for a person charged with an offence under subsection (1) to prove that he did not
know, and could not with reasonable diligence have ascertained, the information required in the information
notice.

(3) If any person —

makes any statement purporting to comply with a requirement of an information notice which he
knows to be false or misleading in a material particular; or

recklessly makes such a statement which is false or misleading in a material particular,

he shall be guilty of an offence.

(4) Any person who is guilty of an offence under this section shall be liable on conviction to a fine not
exceeding $5,000 or to imprisonment for a term not exceeding 6 months or to both.

Authority to enter upon land

27.—(1) The competent authority may, with such assistants and workmen as are necessary, at any
reasonable time, enter any land for the purpose of —

ascertaining whether there is, or has been, a contravention of this Act;

ascertaining whether any of the functions conferred by this Act on the competent authority or the
Minister should or may be exercised; or

taking any action or carrying out any work authorised or required by or under this Act.

(2) The competent authority may take photographs of the land and any property or material found thereon
and such other steps as he may consider necessary without involving any search or seizure of any premises,
thing or person.

(3) The occupier of any premises shall, if required by the competent authority —

give his name and address;

provide proof of his identity; and

give the name and address of the owner of the premises, if known.

(4) Any person who wilfully obstructs the competent authority in the performance of any matter or thing
which he is authorised to do by this section or fails to comply with the requirement under subsection (3) shall
be guilty of an offence and shall be liable on conviction to a fine not exceeding $5,000 or to imprisonment for a
term not exceeding 6 months or to both.

(5) A police officer may arrest without warrant any person who has committed or whom he reasonably

[17/2005 wef 15/07/2005]
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(a)

(b)

(a)

(b)

(c)

(d)

(a)

(b)

(c)

(a)

(b)

suspects to have committed an offence under subsection (4) if —

the person declines to give his name and address; or

there is reason to doubt the accuracy of the name and address, if given.

(6)  A person arrested under this section may be detained until his name and address are correctly ascertained
except that no person so arrested shall be detained longer than is permitted by written law and is necessary for
bringing him before a court unless the order of a court for his detention is obtained.

Enforcement notices

28.—(1) The competent authority may issue an enforcement notice where it appears to him that there has
been a breach of planning control.

(2) An enforcement notice shall specify the steps the competent authority requires to be taken, or the
activities on or the use of the land he requires to cease, in order to remedy (wholly or partly) the breach of
planning control or to remedy any injury to any amenities caused by the breach.

(3) An enforcement notice may, in particular, require —

the alteration, demolition or removal of any building or works;

the carrying out of any building or other operations;

the cessation, either wholly or to the extent specified in the notice, of any activity on or use of the
land; or

the removal from the land of all property and materials used in connection with the breach of
planning control.

(4) Where the enforcement notice relates to unauthorised works in a conservation area, the notice may also
include —

a requirement to restore any building on the land to its former state;

if the competent authority considers that such restoration is not reasonably practicable or undesirable,
a requirement to execute such works as he may specify in the notice to alleviate the effect of the
unauthorised works; or

a requirement to bring any building to the state in which it would have been if the terms and
conditions of any conservation permission granted in respect of the building had been complied with.

(5) An enforcement notice shall specify —

the date on which it is to take effect, which shall not be less than 14 days from the date of service of
the notice; and

the period (which shall run from the date the enforcement notice takes effect) within which any step
required by the notice shall be taken or any activity on or the use of the land required by the notice to
cease shall cease.
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(a)

(b)

(c)

(a)

(b)

(c)

(a)

(b)

(c)

(a)

(b)

(c)

(d)

(e)

(6) A copy of an enforcement notice may be served on any one or more of the following:

any owner of the land to which it relates;

any occupier of that land; or

any other person who appears to the competent authority to have been responsible for or participated
in the breach of planning control.

(7) An enforcement notice shall continue to have effect until and to the extent that the notice is —

superseded by a grant of planning permission or conservation permission under section 14;

superseded by a notification under section 21(6); or

withdrawn by the competent authority.

(8) Compliance with the requirements of an enforcement notice, whether in respect of —

the completion, demolition, removal or alteration of any building or works;

the discontinuance of any activity on or use of the land; or

in any other manner,

shall not discharge the notice.

(9)  Except by way of an appeal to the Minister under section 29, the validity of an enforcement notice shall
not be questioned in any court or proceedings whatsoever.

Appeal to Minister against enforcement notice

29.—(1) Any person aggrieved by any requirement of an enforcement notice may, at any time before the
notice takes effect, appeal to the Minister in the form and manner prescribed.

(2) Where an appeal is made under this section, the Minister may —

correct any defect, error or misdescription in the enforcement notice or vary its requirements;

extend, subject to such conditions as he considers fit, the period specified in the enforcement notice
within which any requirement therein is to be complied;

dismiss the appeal;

allow the appeal unconditionally; or

allow the appeal in whole or in part, and subject to such conditions as he considers fit,

and the Minister may give such directions as he thinks necessary to give effect to his decision on the appeal.

(3) Without prejudice to the general power of the Minister to impose conditions or give directions under
subsection (2), the Minister may require that such security as he may think necessary be furnished to the
competent authority and specify the circumstances in which the security may be forfeited by the competent
authority.
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(a)

(b)

(a)

(b)

(a)

(b)

(c)

(4) The decision of the Minister under subsections (2) and (3) shall be final.

(5) When an appeal is made to the Minister under this section, the enforcement notice shall, unless the
Minister at any time otherwise directs, be of no effect pending the determination or withdrawal of the appeal.

(6) Except where the Minister decides to allow an appeal unconditionally, the enforcement notice shall take
effect from the date the appellant is given notice of the decision of the Minister.

(7)  Any forfeiture by the competent authority of any security furnished under this section shall not prejudice
the institution of proceedings against any person for any offence under this Act.

Offences of non-compliance with enforcement notice

30.—(1) Where there has been a failure to comply with any requirement of an enforcement notice in
relation to any land, the person who is served with the enforcement notice shall be guilty of an offence.

(2) Any person who —

uses land in contravention of the enforcement notice after the requirements in the notice have been
complied with; or

carries out any works by way of reinstating or restoring buildings or works which have been
demolished or altered in compliance with the requirements in an enforcement notice,

shall, notwithstanding the earlier compliance with the notice, be guilty of an offence.

(3) A person guilty of an offence under this section shall be liable on conviction —

to a fine not exceeding $200,000 or to imprisonment for a term not exceeding 12 months or to both;
and

in the case of a continuing offence, to a further fine not exceeding $10,000 for every day or part
thereof during which the offence continues after conviction.

Execution and costs of works required by enforcement notice, etc.

31.—(1) Where —

any requirement of an enforcement notice or an order under section 12(5) is not complied with
within the period allowed by the notice or order, as the case may be;

any land is used in contravention of an enforcement notice after the requirements in the notice have
been complied with; or

any works have been carried out by way of reinstating or restoring buildings or works which have
been demolished or altered in compliance with the requirements of an enforcement notice,

the competent authority may, with such assistants and workmen as are necessary, at any time enter the land and
take any steps which are in his opinion necessary to secure compliance with the notice or order, as the case may
be, including removing, detaining and disposing of any property or materials on the land.

[17/2005 wef 15/07/2005]
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(2) The costs or expenses incurred, directly or indirectly, by the competent authority in exercise of the
powers conferred by subsection (1) shall be recoverable as a civil debt from any person served with the
enforcement notice or order under section 12(5), as the case may be, less such sums which are recoverable
under section 32.

(3) The certificate of the competent authority stating the amounts of costs and expenses recoverable under
subsection (2) shall be conclusive evidence of such amounts.

(4) The sums stated in the certificate of the competent authority under subsection (3) shall be secured as a
first charge against the land and shall, subject and without prejudice to any other rights of the Government,
prevail over all other estates and interests whenever created notwithstanding the provisions of any other written
law relating to the registration of any interest or encumbrance over land.

Removal and sale of property and materials

32.—(1) Any property or materials removed and detained by the competent authority in the exercise of his
powers under section 31 may be sold or otherwise disposed of unless a claim is made by the person to whom
the property or materials belong within 2 weeks of the removal, in which case the property or materials may,
subject to subsection (2), be returned to the person to whom they belong on such terms and conditions as the
competent authority may impose.

(2) Any property or materials which have been removed and detained by the competent authority under
section 31 shall not be returned to the person to whom they belong except upon the person having paid all the
expenses incurred, directly or indirectly, by the competent authority in removing and detaining the property or
materials or such part of those expenses as the competent authority determines.

(3) Where the competent authority sells any property or materials under subsection (1), the competent
authority shall be entitled to deduct from the proceeds of the sale all or any of the costs and expenses incurred,
directly or indirectly, by the competent authority in respect of the removal, detention and sale of the property or
materials and the balance, if any, shall be paid on demand to the person to whom the property or materials
belong.

(4) Any proceeds of sale of property or materials under this section not claimed within 2 years of the sale
shall be paid into the Consolidated Fund.

Injunctions

33.—(1) Where the competent authority considers it necessary or expedient for any actual or apprehended
breach of this Act to be restrained by injunction, the competent authority may apply to the High Court for an
injunction, whether or not he has exercised or is proposing to exercise any of his other powers under this Part.

(2) On an application under subsection (1), the High Court need not require from the competent authority
any undertaking in damages.

(3)  On an application under subsection (1), the High Court may grant such an injunction as the Court thinks
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(a)

(b)

(c)

(a)

(b)

appropriate for the purpose of restraining the breach.

Civil penalties

34.—(1) The competent authority may require a person to pay a penalty for the grant of any written
permission for —

any development of land;

any works within a conservation area; or

any subdivision of land,

in respect of which there appears to the competent authority that an offence has been committed, whether or not
proceedings have been instituted against any person for an offence under section 12.

(2) Such a penalty shall not exceed —

50 times the fee prescribed for an application for planning permission, conservation permission or
subdivision permission, as the case may be; or

$150,000,

whichever is the lesser amount.

(3) The certificate of the competent authority as to the penalty to be imposed under this section shall be
conclusive of the amount.

(4) No further proceedings shall be instituted or taken against any person for an offence under section 12
once the penalty has been paid.
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(a)

(b)

(c)

(a)

(b)

PART V

DEVELOPMENT CHARGES

Principles of development charge

35.—(1)  Subject to the provisions of this Act, there shall be paid to the competent authority a tax known as
a development charge in respect of every development of land authorised by any planning or conservation
permission, except where the planning permission or conservation permission is granted for a specified period
of 10 years or less.

(2) Subject to section 39, any development charge payable in respect of any development of land shall be
the difference between the Development Baseline and the Development Ceiling for that land.

(3) Development Baseline and Development Ceiling have the meanings assigned to them in section 36 and
shall be calculated in accordance with the prescribed method and rates.

Development Baseline and Development Ceiling

36.—(1)  Subject to this section, the Development Baseline for any land shall be the value of any authorised
development of that land which satisfies any one or more of the following criteria:

development charge, where payable in respect of the authorised development, has been paid;

no development charge is payable in respect of the authorised development by reason of any
exemption or remission under this Act or the repealed Act; or

development charge is not payable in respect of the authorised development under the written law in
force when the development was authorised.

(2) The value of any development of land referred to in subsection (1) shall be calculated in accordance with
the prescribed methods and rates.

(3)  Notwithstanding subsection (1), any development of land, being a development in respect of which no
development charge is payable by reason of any exemption or remission under this Act or the repealed Act,
shall be disregarded for the purpose of determining the Development Baseline for the land if —

any term of the exemption or remission provides that the development shall be disregarded for that
purpose; or

any term of the exemption or remission has ceased to be or is not complied with.

(4) Notwithstanding subsection (1), any development of land for use as a hotel or part of a hotel authorised
by the grant of written permission by the competent authority under the repealed Act between 18th April 1968
and 31st December 1969 (both dates inclusive) on any prescribed land shall be disregarded for the purpose of

[30/2003 wef 10/12/2003]

[30/2003 wef 01/01/2008]

[30/2003 wef 01/01/2008]

[30/2003 wef 01/01/2008]
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(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

determining the Development Baseline for the land if —

the use of the development as a hotel or part of a hotel has ceased; or

the application for planning permission or conservation permission being considered by the
competent authority for the land is for development of the land for a use other than as a hotel.

(5) Notwithstanding subsections (1) to (4), where the Development Baseline for any land cannot be
ascertained in accordance with those subsections, the Development Baseline for the land shall be deemed to be
the value of the last authorised development of the land before the material date.

(6) Notwithstanding subsections (1) to (5), where the Development Baseline for any land cannot be
ascertained in accordance with those subsections, the competent authority may, with the prior approval of the
Minister, assign the Development Baseline for that land.

(7)  The Development Ceiling for any land shall be the total of the following when calculated in accordance
with the prescribed method and rates:

the value of the authorised development of the land to be retained; and

the value of the development of the land to be authorised by the written permission.

(8) Notwithstanding anything in this Act, in determining both the Development Baseline and Development
Ceiling for any land, any development of that land authorised by a written permission granted for a specified
period not exceeding 10 years shall be disregarded.

(9) For the purposes of subsection (8) —

the fact that the period specified for a written permission granted for a development may be extended
by the competent authority shall not be taken into consideration in determining whether the written
permission is granted for a specified period not exceeding 10 years; and

where the competent authority extends the period for which a written permission is granted for a
development, the extension shall be deemed to be a separate written permission granted for the
period of the extension specified by the competent authority.

(10) In this section, unless the context otherwise requires —

“authorised”, in relation to any development of land, means any development of that land —

authorised under this Act or the repealed Act; or

effected or carried out pursuant to any written approval granted under any written law before
1st February 1960;

“material date” means the date on which an application for planning permission or conservation

[30/2003 wef 01/01/2008]

[30/2003 wef 01/01/2008]

[30/2003 wef 01/01/2008]

[30/2003 wef 01/01/2008]

[30/2003 wef 01/01/2008]
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(a)

(b)

permission is made.

Liability to pay development charge

37.—(1) Subject to subsection (4), the development charge (whether under an interim or final order) may, in
the discretion of the competent authority, be levied on —

the owner of the land with respect to which the planning permission or conservation permission is
granted; or

the person who applied for the relevant planning permission or conservation permission.

(2) That liability of the person on whom the development charge is levied shall continue notwithstanding
any change in ownership of the land.

(3) Notwithstanding section 13(2), the competent authority shall not grant any planning permission or
conservation permission until the estimated amount of development charge payable under an interim order
under section 38(2) is either paid or secured to the satisfaction of the competent authority.

(4) Any outstanding amount of development charge shall be secured as a first charge against the land to
which the relevant permission relates, and shall, subject to any other rights of the Government, prevail over all
other estates and interests whenever created notwithstanding the provisions of any other written law relating to
the registration of any interest or encumbrance over land.

Procedure for determination and payment of development charge

38.—(1) The competent authority shall determine whether a development charge is payable in respect of
any proposed development of land and, if payable, the amount thereof.

(2)  The competent authority may in the first instance estimate the amount of development charge payable in
respect of any proposed development of land and issue an interim order requiring the payment of such
estimated amount.

(3) The competent authority shall serve a copy of the interim order on the person liable for the payment of
the development charge in accordance with section 37.

(4) Where an interim order is issued under subsection (2) in respect of any proposed development of land,
the competent authority shall, within 12 months from the date of the grant of the planning permission or
conservation permission for that proposed development, determine the actual amount of development charge
payable and make a final order.

(5) If no final order is made at the end of the period allowed under subsection (4), the estimated amount
shall be deemed to be the actual amount of development charge payable in respect of the proposed development
and the interim order shall be deemed to be a final order.

[30/2003 wef 01/01/2008]
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(a)

(b)

(c)

(6)  Any additional development charge payable under a final order issued under subsection (4) shall be paid
within such time as the competent authority may specify in the final order.

(7) Where a final order issued under subsection (4) is for an amount lower than the amount in the interim
order relating to the same proposed development, the competent authority shall refund the excess without
interest to the person who paid the estimated amount under the interim order.

Alternative basis for determination of development charge

39.—(1) The Minister may limit the application of this section to proposed developments in respect of
which the estimated amount of development charge payable under an interim order issued under section 38(2)
exceeds a prescribed sum.

(2) Any person who is dissatisfied with the estimated amount of any development charge specified in an
interim order issued under section 38(2) may, within 14 days of the interim order being served on him in
accordance with section 38(3), in writing request the competent authority to determine the development charge
in accordance with this section.

(3)  Where any person makes such a request under subsection (2) in respect of any proposed development of
any land, the development charge payable for any planning permission or conservation permission in respect of
the proposed development shall be a prescribed percentage of any appreciation in the value of the land arising
from the grant of the relevant permission to develop the land.

(4)  For the purposes of this section, the Chief Valuer or such other person as the Minister may appoint shall
determine the amount of appreciation, if any, in the value of the land.

(5) The competent authority may by an interim order require the payment of an estimated amount of
development charge to be determined in accordance with this section and the provisions of section 38(2) and
(3) shall apply, with the necessary modifications, to an interim order under this subsection.

(6) Where an interim order is issued under subsection (5) in respect of any proposed development of land,
the competent authority shall, within 12 months from the date of the grant of planning permission or
conservation permission for that proposed development, determine the actual amount of development charge
payable in accordance with this section and make a final order; and the provisions of section 38(5) to (7) shall
apply, with the necessary modifications, to such interim order and final order.

(7) Where a person liable to pay any development charge under this section is dissatisfied with —

the interim order under subsection (5);

the final order under subsection (6); or

the interim order deemed final pursuant to subsection (6),

he may, within 30 days of the interim order or the final order under this section, or if no final order is made,
after the expiry of the time allowed under subsection (6) for a final order to be made, appeal to the Minister
whose decision shall be final.
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(a)

(b)

(c)

(d)

(e)

(8) A person who appeals to the Minister against an interim order under this section may nevertheless pay
the estimated development charge under the interim order pending the outcome of his appeal and, upon the
grant of the relevant written permission, may proceed with the development or works, but such payment shall
be without prejudice to his appeal.

(9) No person may appeal under subsection (7) unless he has paid the prescribed fee for the appeal.

Remission of development charge

39A. The Minister may, in his discretion and subject to such terms and conditions as he may determine,
remit, wholly or in part, the development charge payable by any person if he is satisfied that it is just and
equitable to do so.

Power to make rules relating to development charge

40.—(1) The Minister may make rules for giving effect to this Part and for any matter which is required
under this Part to be prescribed and, in particular, for or with respect to all or any of the following matters:

the different rates and methods of calculation of development charge;

exempting any particular development or class of developments from being the subject of any
development charge;

the procedure for an application to the competent authority to determine the amount of any
development charge;

the deferment of liability to pay development charge; and

the refund, wholly or in part, of the development charge paid by any person.

(2) [Deleted by Act 30/2003 wef 10/12/2003]

[30/2003 wef 10/12/2003]
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PART VA

TEMPORARY DEVELOPMENT LEVY

Temporary development levy

40A.—(1) Subject to the provisions of this Part, there shall be paid to the competent authority a tax known
as a temporary development levy in respect of every development of land authorised by any planning
permission or conservation permission granted for a specified period of 10 years or less.

(2) Subject to subsection (3), the temporary development levy shall only be payable if the Development
Ceiling for the land exceeds the Development Baseline.

(3) The temporary development levy payable shall be calculated in accordance with the prescribed methods
and rates.

(4) For the purposes of this section, where the competent authority extends the period for which a planning
permission or conservation permission referred to in subsection (1) is granted, the extension shall be deemed to
be a separate planning permission or conservation permission for the period of the extension specified by the
competent authority.

(5) In this Part —

“Development Baseline” shall have the same meaning as in Part V;

“Development Ceiling” shall have the same meaning as in Part V except that the development referred to
in section 36(7)(b) shall, notwithstanding any provision to the contrary in section 36, be deemed to
refer to the development of the land to be authorised by a temporary permission;

“temporary permission” means a planning permission or conservation permission granted for a specified
period of 10 years or less.

Liability to pay temporary development levy

40B.—(1) The competent authority shall determine whether a temporary development levy is payable in
respect of any proposed development of land to be authorised by a temporary permission and, if payable, the
amount thereof.

(2)  The competent authority shall issue and serve a notice requiring the payment of the amount of temporary
development levy on the person liable for the payment in accordance with subsection (3).

[30/2003 wef 10/12/2003]

[30/2003 wef 10/12/2003]

[30/2003 wef 10/12/2003]

[30/2003 wef 10/12/2003]

[30/2003 wef 10/12/2003]

[30/2003 wef 10/12/2003]

[30/2003 wef 10/12/2003]

[30/2003 wef 10/12/2003]
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(a)

(b)

(a)

(b)

(c)

(d)

(3) The competent authority may, in his discretion, impose the temporary development levy on —

the owner of the land with respect to which a temporary permission is to be granted; or

the person who applied for the temporary permission.

(4) The liability of the person on whom the temporary development levy is imposed shall continue
notwithstanding any change in ownership of the land.

(5)  Notwithstanding section 13(2), the competent authority shall not grant any temporary permission until
the temporary development levy payable under a notice under subsection (2) is paid to the competent authority.

(6) Notwithstanding the provisions of any other written law relating to the registration of any interest or
encumbrance over land, any outstanding amount of temporary development levy shall be secured as a first
charge against the land to which the temporary permission relates and shall, subject to any other rights of the
Government, prevail over all other estates and interests whenever created.

Remission of temporary development levy

40C. The Minister may, in his discretion and subject to such terms and conditions as he may determine,
remit, wholly or in part, the temporary development levy payable by any person if he is satisfied that it is just
and equitable to do so.

Power to make rules relating to temporary development levy

40D.  The Minister may make rules to give effect to this Part and for any matter which is required under this
Part to be prescribed and, in particular, for or with respect to all or any of the following matters:

the different rates and methods of calculation of the temporary development levy;

exempting any particular development or class of developments from being the subject of any
temporary development levy;

the deferment of liability to pay any temporary development levy; and

the refund, wholly or in part, of the temporary development levy paid by any person.

[30/2003 wef 10/12/2003]

[30/2003 wef 10/12/2003]

[30/2003 wef 10/12/2003]

[30/2003 wef 10/12/2003]

[30/2003 wef 10/12/2003]
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(a)

(b)

PART VI

RECOVERY OF MONEYS

Recovery of money

41.—(1) Any sum payable to the competent authority under this Act may be recoverable by him by action
as a civil debt.

(2) No proceedings for the recovery of any money payable under this Act shall be quashed or set aside in
any court for want of form or procedure.

Proceedings for recovery of money due

42.—(1)  Unless otherwise expressly provided in this Act, the competent authority has and may exercise the
following additional powers for the purpose of recovering any money due under this Act:

the competent authority may issue a warrant of attachment and may seize by virtue thereof any
movable property and crops of any person liable to pay any sum due, and may, after service of the
prescribed notice, sell the same by public auction or in such manner as may be prescribed; and

the competent authority may, by notice of sale to be served or published in the prescribed manner,
declare his intention of selling, at the expiration of 3 months from the date of the notice of sale, any
land belonging to the person from whom any sum is due and, if at the expiration of that period, that
sum has not been paid or satisfied, the competent authority may sell, by public auction or otherwise,
the whole of that land or such portion thereof or such interest therein as he considers sufficient for
the recovery of that sum and costs.

(2) Notwithstanding subsection (1), the competent authority shall not proceed under subsection (1)(b) and
sell the land of any person from whom any sum is due, or any portion thereof or interest therein, where there is
upon the land and liable to be seized and sold under subsection (1)(a) movable property or crops belonging to
that person of a value estimated by the competent authority to be sufficient to realise the sum required to satisfy
the money due and costs.

(3)  Any tenant, sub-tenant or occupier who, in order to avoid the seizure or sale of the land for non-payment
of any sum due from the owner of the land, pays that sum and costs may thereafter, in the absence of any
written agreement to the contrary, deduct the amount so paid by him from the rent due or to become due by him
to his immediate landlord on account of the land or such part thereof as is held or occupied by him, and may
retain possession thereof until that amount has been fully reimbursed to him whether by deduction from the rent
or otherwise.

(4) Any tenant or sub-tenant who has reimbursed, whether by allowing a deduction from his rent or
otherwise, any sub-tenant or occupier holding or occupying under him the amount so paid by the sub-tenant or
occupier has a similar right to retain possession until similarly reimbursed.

(5) The receipt of the competent authority or of any duly authorised officer for any amount so paid by any
such tenant, sub-tenant or occupier shall be deemed to be an acquittance in full for the like amount of the rent.
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(6)  If any land belonging to a person from whom any sum is due, or any movable property or crops that are
mentioned in subsection (1)(a) or the proceeds of sale of that movable property or crops, is or are already in the
custody of the law under any process of execution whereby the competent authority is unable to exercise the
powers vested in him by this section, the competent authority may notify the sheriff or the bailiff of the court
concerned of the amount due, and he shall be entitled, without obtaining judgment, to be paid that amount out
of the proceeds of sale of the land, movable property or crops in priority to the judgment debtor and to the
judgment creditor and to any other creditor, except the Government.

(7) A certificate from the competent authority shall be conclusive evidence of the amount of any sum that
may be due.

Attachment

43.—(1)  The attachment mentioned in section 42(1)(a) may be made by a person appointed for the purpose
by the competent authority and that person shall publicly notify the attachment in the prescribed manner and
shall take an inventory of the property attached.

(2) For the purpose of effecting the attachment, the person appointed under subsection (1) may break into
any house or building in the day time.

(3)  The person appointed under subsection (1) shall be deemed to be a public servant within the meaning of
the Penal Code (Cap. 224).

Application of proceeds

44.—(1) The proceeds of a sale under section 42(1) shall be applied in the first place in satisfaction of the
sum due together with interest thereon at the rate of 9% per annum and costs.

(2) In the event of there being any surplus remaining, the competent authority shall, if satisfied as to the
right of any person claiming the surplus, pay the surplus to that person or, if not so satisfied, shall hold the
surplus in trust for the person who ultimately succeeds in due course of law in establishing his title thereto.

(3)  If no title is established to that surplus at the end of 5 years after the date of the sale under section 42(1),
the surplus shall be paid into the Consolidated Fund.

Title conferred upon purchaser at a sale under section 42

45.—(1) The purchaser at a sale under section 42(1)(b) shall be deemed to have acquired the right or
property offered for sale free from all encumbrances created over it and from all subordinate interests derived
from it, except such as are expressly reserved by the competent authority at the time of the sale.

(2) The competent authority shall, by notification in the Gazette, notify the result of the sale and the
conveyance or transfer to the purchaser of the right or property offered for sale.

Costs of proceedings for recovery of sum due

46. All costs and expenses incurred in the recovery of any sum due under this Act may be recovered as if
they formed part of the sum due.
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Power to stop sale

47.  If any person, having any interest in any land liable to be sold at any time before the sale, tenders to the
competent authority the sum due with interest and costs, the competent authority shall thereupon desist from all
further proceedings in respect thereof.

Application to court

48.—(1) If any person whose movable property, crops or land has been attached or offered for sale under
section 42 or 43 disputes the attachment or sale, he may apply to the High Court or, when the sum due does not
exceed $1,000, to a District Court for an order to stay the proceedings.

(2) After hearing the competent authority and after making such further inquiry as is necessary, the court
shall make such order as it thinks fit.

Security to be given

49. No application shall be entertained by the court under section 48 unless the applicant has deposited in
court the amount of the sum due and costs or has given security for that sum to the satisfaction of the court.
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(a)

(b)

(c)

(a)

(b)

(a)

(b)

(c)

(d)

(e)

PART VII

MISCELLANEOUS

Determination of development charge, etc., not to be rendered invalid for want of form

50.  So long as the provisions of this Act are substantially complied with, no determination of a development
charge or any other sum due under this Act, and no seizure or sale shall be rendered invalid by reason of any
mistake in —

the name of any person liable to pay the development charge or other sum due;

the description of any land with respect to which the development charge or other sum due is
payable; or

the amount of the development charge or other sum due or the mode of seizure and sale.

Authentication of documents

51.—(1) Any document which —

purports to bear the signature or facsimile signature of the competent authority or any officer or
person authorised under section 5(2) or (3A); or

is or purports to be authenticated in such other manner as may be prescribed,

shall be deemed, until the contrary is proved, to have been duly prepared, issued or served by the competent
authority.

(2) In any proceedings under this Act, the contents of any such document shall be presumed to be correct
until the contrary is proved.

Service of documents

52.—(1) Without prejudice to subsection (2), any notice or other document required or authorised to be
served or given under this Act, and every summons issued by a court in connection with any offence under this
Act, may be served or given —

by delivering it to the person on whom it is to be served or to whom it is to be given;

by leaving it at the usual or last known place of residence of that person or, in a case where an
address for service has been given by that person, at that address;

by sending it by registered post addressed to that person at his usual or last known place of residence
or, in the case where an address for service has been given by that person, at that address;

in the case of an incorporated company or body, by delivering it to the registered or principal office
of the company or body, or by sending it by registered post addressed to the company or body at that
office; or

in the case of an unincorporated body, by delivering it to the registered address of the unincorporated
body or by sending it by registered post to the unincorporated body at that address.

[17/2005 wef 15/07/2005]
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(2) Where the notice or document is required to be served on or given to a person who is the occupier of
any premises comprised in any land, the notice or document shall be taken to be duly served on that person if it
is addressed to that person and is affixed conspicuously to some object on the land.

(3) Any notice, document or summons sent by registered post to a person, company or body in accordance
with subsection (1) shall be deemed to be duly served on or given to that person, company or body at the time
when it would, in the ordinary course of post, be delivered and in proving service of the same it shall be
sufficient to prove that the envelope containing the notice, document or summons was properly addressed to
that person, company or body, stamped and posted by registered post.

Exemption

53. The Minister may, from time to time, by notification in the Gazette, exempt any land or lands either
generally or for a specified period from the operation of all or any of the provisions of this Act.

Exclusion of liability

54. Where the competent authority furnishes information of any provision or content of the Master Plan or
any entry in the records kept by the competent authority under section 23 to any person in any manner or form
whatsoever, the competent authority and any officer authorised under section 5(2) shall not be liable for any
loss or damage suffered by that person or any other person by reasons of errors or omissions of whatever nature
or however caused if such information was furnished in good faith and in the ordinary course of the discharge
of the duties of the competent authority or the officer concerned as a delegate of the competent authority.

Protection from liability

55. No matter or thing done or omitted to be done by the competent authority or by any officer or person
authorised under section 5(2) or (3A) shall subject him or such person personally to any action, liability, claim
or demand whatsoever if it were done or omitted to be done bona fide for the purpose of carrying out the
provisions of this Act.

Power of Magistrate’s Court and District Court

56. Notwithstanding the provisions of the Criminal Procedure Code (Cap. 68), a Magistrate’s Court or a
District Court shall have powers to impose the maximum penalties provided for an offence under this Act.

Composition of offences

57.—(1) The competent authority may, in his discretion, compound any offence under this Act or any rules
made thereunder which is prescribed as a compoundable offence by collecting from a person reasonably
suspected of having committed the offence a sum not exceeding $1,000.

(2) The Minister may make rules to prescribe the offences which may be compounded.

Offences by officers, etc., of bodies corporate

58. Where an offence under this Act has been committed by a body corporate, a partnership or
unincorporated association of persons, any person who, at the time of the commission of the offence, was a
director, manager, partner, secretary or other similar officer thereof, or was purporting to act in any such

[17/2005 wef 15/07/2005]
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(a)

(b)

(a)

(b)

(a)

(b)

capacity, shall also be guilty of that offence unless he proves that —

the offence was committed without his consent or connivance; and

he exercised all such diligence to prevent the commission of the offence as he ought to have
exercised having regard to the nature of his functions in that capacity and to all the circumstances.

Correction of errors in register

59.—(1) The competent authority may at any time —

correct any erroneous entry in any record, register, plan or document required to be kept or
maintained under this Act; or

add to the record, register, plan or document any matter which has been erroneously omitted.

(2) Any correction shall be made in such manner as to leave the erroneous matter cancelled and the correct
entry clearly legible.

(3) The competent authority shall indicate the date on which any correction or addition is made to the
record, register, plan or document.

Charges, fees and penalties to be paid into Consolidated Fund

60.—(1) There shall be paid into the Consolidated Fund —

all development charges collected by the competent authority under this Act; and

subject to any agreement made between the Minister and any statutory authority referred to in
section 5(3) and to any direction of the Minister, all fines, fees, charges and other moneys collected
under this Act.

(2) No agreement or direction under subsection (1) shall apply to any fees, charges or other moneys which
are expressly required by any provision of this Act to be paid into the Consolidated Fund.

Amendment of Schedules

60A.—(1) The Minister may at any time, by order published in the Gazette, amend the Schedules.

(2) The Minister may, in any order made under subsection (1), make such incidental, consequential or
supplementary provisions as may be necessary or expedient.

(3) Any order made under subsection (1) shall be presented to Parliament as soon as possible after
publication in the Gazette.

Rules

61.—(1) The Minister may make rules generally to give effect to the provisions of this Act and for

[30/2003 wef 10/12/2003]

[30/2003 wef 10/12/2003]

[30/2003 wef 10/12/2003]
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(a)

(b)

(c)

(d)

(e)

(f)

(g)

(h)

(i)

(j)

(k)

(l)

(m)

(n)

(o)

(p)

(q)

prescribing anything that is to be prescribed.

(2) Without prejudice to the generality of subsection (1), the Minister may by such rules provide for —

the development of land;

the control of density of buildings on land;

the regulation of the height, design, appearance and siting of buildings;

the control of means of access to land or buildings;

the protection of ancient monuments and land and buildings of historic or architectural interest;

the conservation of buildings, premises or land;

the form and manner in which applications for planning permission, conservation permission or
subdivision permission shall be made;

the manner in which the competent authority shall deal with applications for planning permission,
conservation permission and subdivision permission;

the fees or charges to be paid for any matter or thing done by the competent authority or the Minister
under this Act;

the payment of a deposit by any person applying for planning permission, conservation permission or
subdivision permission and the circumstances under which such deposit may be forfeited by the
competent authority;

the manner in which appeals may be made and determined under this Act and the information to be
supplied by the competent authority in connection therewith;

the requirements to be complied with for an application for planning permission, conservation
permission or subdivision permission;

the types of applications for planning permission, conservation permission or subdivision permission
which shall be accompanied by such certificates or declarations of an appropriate qualified person on
such matters as may be specified by the competent authority in relation to the application;

the circumstances under which the competent authority may not accept a qualified person’s
certificate or declaration for the purpose of the requirement referred to in paragraph (m);

the duties, responsibilities and liabilities of a qualified person in relation to the certificate or
declaration referred to in paragraph (m);

the circumstances under which a qualified person’s certificate or declaration may not be lodged with
or submitted to the competent authority as being in satisfaction of any requirement or condition
specified in any notification made under section 21(6); and

the duties, responsibilities and liabilities of a qualified person in relation to the certificate or
declaration made by him and lodged with or submitted to the competent authority in satisfaction of
any requirement or condition specified in any notification made under section 21(6).

[30/2003 wef 10/12/2003]

[30/2003 wef 10/12/2003]

[30/2003 wef 10/12/2003]

[30/2003 wef 10/12/2003]

[30/2003 wef 10/12/2003]

[30/2003 wef 10/12/2003]
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(3) Rules relating to the making of applications and appeals, to the notification of decisions thereon and to
the granting of written permissions may allow or require the application, appeal, notification or other
information to be made and transmitted by such electronic means and in such manner as may be prescribed,
and may provide for the manner in which they are to be authenticated or certified.

(3A)  The Minister may, in making any rules under this Act, provide that any contravention of any rule shall
be an offence and may prescribe punishment by a fine not exceeding $20,000 or imprisonment for a term not
exceeding 6 months or both.

(4) All rules made under this Act shall be presented to Parliament as soon as possible after publication in
the Gazette.

[30/2003 wef 10/12/2003]

[30/2003 wef 10/12/2003]

[30/2003 wef 10/12/2003]
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PART VIII

TRANSITIONAL AND SAVING PROVISIONS

Transitional and saving provisions

62.—(1) Any permission, approval, decision, notice, warrant, order or other document prepared, made,
granted, issued, and any act or thing done or given, under or pursuant to the repealed Act and valid immediately
prior to 1st April 1998 shall be deemed to have been prepared, made, granted, issued, done or given under or
pursuant to the corresponding provision of this Act and shall continue to have effect accordingly.

(2) Any map, plan, record or register prepared, made or kept under or pursuant to the repealed Act shall be
deemed to have been prepared, made or kept under or pursuant to the corresponding provision of this Act and
shall continue to have effect accordingly.

(3) All conservation guidelines made or deemed to have been made by the conservation authority under the
repealed Act shall be deemed to have been made by the competent authority under section 11.

(4)  Any order made or issued by the competent authority determining the development charge payable under
section 33(1) or (3) of the repealed Act shall, if made or issued within the period of 12 months immediately
prior to 1st April 1998, be deemed to be an interim order made by the competent authority under section 38 or
39, respectively, for the estimated amount of development charge payable, and the provisions of sections 38 and
39 shall apply to such order accordingly.

(5) Subject to the Constitution, any breach, contravention or non-compliance of the repealed Act shall be
deemed to be a breach, contravention or non-compliance of the corresponding provision of this Act and the
powers conferred on the competent authority by this Act may be exercised in respect of such breach,
contravention or non-compliance.

(6) Any enforcement process or proceedings commenced or pending immediately prior to 1st April 1998 in
connection with any breach, contravention or non-compliance of or under the repealed Act may be continued
and disposed of under the repealed Act as if this Act has not been passed.

(7) Any application for permission made to the competent authority under section 10 or 13 of the repealed
Act and any appeal made to the Minister under section 16 or 17 of the repealed Act which is pending
immediately before 1st April 1998 shall be deemed to have been made and shall be dealt with under the
corresponding provisions of this Act.

(8) Any reference in any written law to the repealed Act or any provision thereof shall, as from 1st April
1998, be a reference to this Act or the corresponding provision of this Act.

(9) Any reference in any written law or document to the planning functions of the Singapore Improvement
Trust shall be construed as a reference to the planning functions of the competent authority.
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FIRST SCHEDULE
Section 2

QUALIFIED PERSONS

1. Any person who is registered as an architect under the Architects Act (Cap. 2) and who has in force a practising
certificate issued under that Act.

2.  Any person who is registered as a professional engineer under the Professional Engineers Act (Cap. 253) and who has
in force a practising certificate issued under that Act.

3. Any person who is registered as a land surveyor under the Land Surveyors Act (Cap. 156) and who has in force a
practising certificate issued under that Act.

[30/2003 wef 10/12/2003]

[30/2003 wef 10/12/2003]

[30/2003 wef 10/12/2003]
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(a)

(b)

(c)

(d)

(e)

(f)

(g)

(h)

SECOND SCHEDULE
Section 3(3)(i)

USES

Section 3(3)(i) applies to any building or buildings or part of a building which is or are approved or authorised to be used for
any of the following uses:

boarding house;

hotel;

serviced apartments;

student hostel;

place of worship;

workers’ dormitory;

industrial retail building;

warehouse retail building.

[S 657/2004 wef 28/10/2004]

[S 657/2004 wef 28/10/2004]
[30/2003 wef 10/12/2003]
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(a)

(b)

(c)

(d)

(e)

(a)

(b)

(c)

(d)

(e)

THIRD SCHEDULE
Section 4

PART I

Section 4(2)(a) applies to any development which is or is to be lawfully used for any of the following uses:

condominium;

townhouse;

cluster housing;

strata — bungalow;

residential flat.

PART II

Section 4(2)(b) applies to any development which is or is to be lawfully used for any of the following uses:

flatted factories;

flatted warehouse;

office;

shopping;

any combination of office, shopping and residential flat uses.
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Legislative History

PART I
PRELIMINARY

Short title

1.  This Act may be cited as the National Parks Board Act.
[4/2005]

Interpretation

2.  In this Act, unless the context otherwise requires

Parks and Trees Act (Cap. 216);

Parks Act (Cap. 198A, 1991 Ed.) in force before 1st July 1996 and continued by
section 3;



the Board;

acting in that capacity;

Parks and Trees Act;

Parks and Trees Act;

 same meaning as in the Parks and Trees Act;

the Ministry of National Development;

Parks and Trees Act;

Parks and Trees Act.
[4/2005]

PART II
RECONSTITUTION OF BOARD

Reconstitution of National Parks Board

3.  As from 1st July 1996, the Board shall continue in existence and shall continue to
be a body corporate with perpetual succession and capable of

(a) suing and being sued;

(b) acquiring, owning, holding, developing and disposing of property, movable and
immovable; and

(c) doing and suffering such other acts or things as bodies corporate may lawfully do
and suffer.

Common seal

4. (1)  As from 1st July 1996, the Board shall continue to have a common seal and
the seal may, from time to time, be broken, changed, altered and made anew as the
Board thinks fit.

(2)  All deeds and other documents requiring the seal of the Board shall be
sealed with the common seal of the Board and every document to which the common



seal is affixed shall be signed by any 2 members generally or specially authorised by
the Board for the purpose or by one member so authorised and the Chief Executive.

(3)  Any document purporting to be a document duly executed under the seal of
the Board shall be received in evidence and shall, unless the contrary is proved, be
deemed to be a document so executed.

(4)  The Board may, by resolution or otherwise in writing, appoint an officer of
the Board or any other agent either generally or in a particular case to execute or sign
on behalf of the Board any agreement or other instrument not under seal in relation to
any matter coming within the powers of the Board.

Constitution of Board

5.  The First Schedule shall have effect as respects the Board and its members.

PART III
FUNCTIONS AND POWERS OF BOARD

Functions of Board
6. (1)  The functions of the Board shall be

(a) to control, administer and manage the national parks and nature reserves;

(b) to plan, design, develop, manage and maintain public parks;

(ba) to provide, manage and maintain park and recreational infrastructure and
facilities in the national parks, nature reserves and public parks;

(c) to propagate, protect and preserve the animals, plants and other organisms of
Singapore and, within the national parks, nature reserves and public parks, to preserve
objects and places of aesthetic, historical or scientific interest;

(d) to provide and control facilities for the study of and research into matters relating
to animals, plants and other organisms in Singapore and the physical conditions in
which they live;

(e) to exhibit objects illustrative of the life sciences, applied sciences, history,
technology and industry;

(f) to promote the study, research and dissemination of knowledge in botany,
horticulture, biotechnology, arboriculture, landscape architecture, parks and recreation
management and natural and local history;



(g) to provide, manage and promote recreational, cultural, historical, research and
educational facilities and resources in national parks, nature reserves and public parks
and encourage their full and proper use by members of the public;

(h) to advise the Government on all matters relating to nature conservation and the
planning, development and management of public parks; and

(i) to carry out such other functions and duties as are imposed upon the Board by or
under this Act or any other written law.

[4/2005]
(2)  In addition to the functions of the Board under subsection (1), the Board

may undertake such other functions as the Minister may assign to the Board and in so
doing the Board shall be deemed to be fulfilling the purposes of this Act and the
provisions of this Act shall apply to the Board in respect of such functions.

Powers of Board

7. (1)  The Board may, for the purposes of this Act, carry on such activities as
appear to the Board to be advantageous, necessary or convenient for it to carry on for
or in connection with the discharge of its duties and functions under this Act and, in
particular, may exercise any of the powers specified in the Second Schedule.

(2)  This section shall not be construed as limiting any power of the Board
conferred by or under any other written law.

Directions of Minister

8. (1)  The Minister may, after consultation with the Board, give to the Board such
directions, not inconsistent with the provisions of this Act, as he thinks fit, as to the
exercise of the functions of the Board under this Act, and the Board shall give effect
to all such directions.

(2)  The Board shall furnish the Minister with such information or facilities for
obtaining information with respect to its property and activities in such manner and at
such times as the Minister may require.

Appointment of committees

9.  The Board may, in its discretion, appoint from among its own members or other
persons who are not members such number of committees consisting of members or
other persons or members and other persons for purposes which, in the opinion of the
Board, would be better regulated and managed by means of such committees.

Delegation of powers

10. (1)  The Board may, subject to such conditions or restrictions as it may impose,
delegate to the Chief Executive, the Chairman or a committee appointed under



section 9 all or any of the functions, duties and powers vested in the Board by or under
this Act or any other written law, except the power to borrow money.

(2)  Any power, function or duty delegated under subsection (1), may be
exercised or performed by the Chief Executive, the Chairman or such committee, as
the case may be, in the name and on behalf of the Board.

(3)  The Board may, subject to such conditions or restrictions as it thinks fit,
delegate to any member or employee of the Board or any person all or any of its
functions, duties and powers vested in the Board by or under this Act or any other
written law, except the power to borrow money or to raise or grant loans or advances
to or subscribe to stocks, shares, bonds or debentures of a company or corporation.

(4)  Any power, function or duty delegated under subsection (3) may be
exercised or performed by such member, employee or person in the name and on
behalf of the Board.

(5)  The Board may continue to exercise a power conferred upon it, or perform
a function or duty under this Act or any other written law, notwithstanding the
delegation of such power, function or duty under this section.

Protection from personal liability

11.  No suit or other proceedings shall lie personally against any member or employee
of the Board or any other person acting under the direction of the Board in respect of
anything which is in good faith done or intended to be done in the execution or
purported execution of this Act.

Annual report

12. (1)  The Board shall, as soon as practicable after the close of each financial
year, submit to the Minister an annual report on the activities of the Board during the
preceding financial year.

(2)  The Minister shall as soon as practicable cause a copy of every such report
to be presented to Parliament.

PART IV
PROVISIONS RELATING TO STAFF

Appointment of Chief Executive and other employees

13. (1)  The Board shall, after consultation with the Public Service Commission and
with the approval of the Minister, appoint a Chief Executive on such terms and
conditions as the Board may determine.

(2)  The Chief Executive shall



(a) be known by such designation as the Board may determine;

(b) be responsible to the Board for the proper administration and management of the
functions and affairs of the Board in accordance with the policy laid down by the
Board; and

(c) not be removed from office without the consent of the Minister.

(3)  If the Chief Executive is temporarily absent from Singapore, or is
temporarily unable to perform his duties by reason of illness or otherwise, another
person may be appointed by the Board to act in the place of the Chief Executive
during any such period of absence from duty.

(4)  The Board may, from time to time, appoint such other employees and
agents as it thinks fit for the effective performance of its functions on such terms and
conditions as the Board may determine and may terminate the appointment of such
employees and agents.

Public servants for purposes of Penal Code
14.  All members, employees and agents of the Board shall be deemed to be public
servants for the purposes of the Penal Code (Cap. 224).

PART V
FINANCIAL PROVISIONS

Grants

15.  For the purpose of enabling the Board to carry out its functions under this Act, the
Minister may, from time to time, make grants to the Board of such sums of money as
the Minister may determine out of moneys to be provided by Parliament.

Issue of shares, etc.

15A.  As a consequence of the vesting of any property, rights or liabilities of the
Government in the Board under this Act, or of any capital injection or other
investment by the Government in the Board in accordance with any written law, the
Board shall issue such shares or other securities to the Minister for Finance as that
Minister may from time to time direct.

[5/2002]
Bank accounts and payments

16. (1)  The Board may open and maintain an account or accounts with such bank
or banks as the Board thinks fit and every such account shall be operated upon as far
as practicable by cheque signed by such person or persons as may, from time to time,
be authorised in that behalf by the Board.



(2)  The moneys of the Board shall be applied only in payment or discharge of the
expenses, obligations and liabilities of the Board and in making any payment that the
Board is authorised or required to make.

Power of investment

17.  The Board may invest its moneys in accordance with the standard investment
power of statutory bodies as defined in section 33A of the Interpretation Act (Cap. 1).

[45/2004]
Annual estimates

18. (1)  The Board shall in every year prepare and adopt annual estimates of income
and expenditure of the Board for the ensuing year.

(2)  Supplementary estimates may be adopted by the Board at any of its
meetings.

(3)  A copy of all annual and supplementary estimates shall, upon their
adoption by the Board, be sent forthwith to the Minister who may approve or disallow
any item or portion of any item shown in the estimates, and shall return the estimates
as amended by him to the Board, and the Board shall be bound thereby.
Financial provisions

19.  The financial provisions set out in the Third Schedule shall have effect with
respect to the Board.

PART VI
TRANSFER OF ASSETS, LIABILITIES AND EMPLOYEES TO BOARD

Transfer to Board of property, assets and liabilities

20. (1)  As from 1st July 1996, all movable property vested in the Government
immediately before that date for the purposes of the Parks and Recreation Department,
and all assets, rights or interests vested in, and all outstanding debts, liabilities and
obligations incurred by, the Government in connection therewith shall be transferred
to and shall vest in the Board without further assurance.

(2)  If any question arises as to whether any particular movable property vested
in the Government, or whether any particular asset, right, interest, liability or
obligation of the Government has been transferred to or vested in the Board under
subsection (1), a certificate under the hand of the Minister for Finance shall be
conclusive evidence that the property, asset, right, interest, liability or obligation was
or was not so transferred or vested.

Transfer of employees



21. (1)  As from 1st July 1996, such persons employed immediately before that date
in the Parks and Recreation Department as the Minister may determine shall be
transferred to the service of the Board on terms no less favourable than those enjoyed
by them immediately prior to their transfer.

(2)  The provisions relating to the transfer of employees set out in the
Fourth Schedule shall have effect.

Existing agreements and pending proceedings

22. (1)  All deeds, bonds, agreements, instruments and arrangements subsisting
immediately before 1st July 1996 affecting any movable property transferred under
section 20 or any person transferred to the service of the Board under section 21 shall
continue in full force and effect on and after that date and shall be enforceable by or
against the Board instead of the Government or any person acting on its behalf as if
the Board had been named therein or had been a party thereto.

(2)  Any proceedings or cause of action relating to any movable property
transferred under section 20 or any person transferred to the service of the Board
under section 21 pending or existing immediately before 1st July 1996 by or against
the Government may be continued and shall be enforced by or against the Board.

PART VII
NATIONAL PARKS AND NATURE RESERVES

23.  [Repealed by Act 4 of 2005]

24.  [Repealed by Act 4 of 2005]

25.  [Repealed by Act 4 of 2005]

26.  [Repealed by Act 4 of 2005]
PART VIII
GENERAL

Symbol of Board

27. (1)  The Board shall have the exclusive right to the use of such symbols or

symbols) and thereafter display or exhibit in connection with its activities or affairs.

(2)  Any person who, without the permission of the Board, uses a symbol or

of an offence and shall be liable on conviction to a fine not exceeding $10,000 or to
imprisonment for a term not exceeding 6 months or to both.



Exclusion of liability for information supplied by Board

28.  Where the Board provides a service to the public whereby information is supplied
to the public on payment of a prescribed fee, neither the Board nor any of its
employees involved in the supply of such information shall be liable for any loss or
damage suffered by members of the public by reason of any error or omission of
whatever nature appearing therein or however caused if made in good faith and in the
ordinary course of the discharge of the duties of such employees.

All moneys recovered to be paid to Board

29.  All moneys recovered or sums collected under this Act or any regulations made
thereunder shall be paid into and form part of the general funds of the Board.

30.  [Repealed by Act 4 of 2005]

31.  [Repealed by Act 4 of 2005]

32.  [Repealed by Act 4 of 2005]

33.  [Repealed by Act 4 of 2005]
34.  [Repealed by Act 4 of 2005]

35.  [Repealed by Act 4 of 2005]

36.  [Repealed by Act 4 of 2005]

37.  [Repealed by Act 4 of 2005]

38.  [Repealed by Act 4 of 2005]

39.  [Repealed by Act 4 of 2005]

Power to make regulations

40. (1)  The Board may, with the approval of the Minister, make regulations for
carrying out the purposes and provisions of this Act.

[4/2005]
(2)  Without prejudice to the generality of subsection (1), the Board may, with

the approval of the Minister, make regulations for or with respect to all or any of the
following matters:

(a) regulating the proceedings of the Board or of the committees of the Board;

(b) the manner of appointment, conduct and discipline and the terms and conditions of
service of the employees of the Board;



(c) the establishment of funds for the payment of gratuities and other benefits to
employees of the Board;

(d) any other matter which by this Act is required or permitted to be prescribed or is
necessary or convenient to be prescribed for carrying out or giving effect to any
provision of this Act.

[4/2005]
Transitional provisions

41. (1)  Any scheme, contract, document, licence, permission or resolution
prepared, made, granted or approved by the Parks and Recreation Department or
under the repealed National Parks Act (Cap. 198A, 1991 Ed.) shall, so far as it is not
inconsistent with the provisions of this Act and except as otherwise expressly
provided in this Act or in any other written law, continue and be deemed to have been
prepared, made, granted or approved by the Board under the corresponding provisions
of this Act or any other written law, as the case may be.

(2)  Any subsidiary legislation made under the repealed National Parks Act in
force immediately before 1st July 1996 shall, so far as it is not inconsistent with the
provisions of this Act, continue in force as if made under this Act until it is revoked or
repealed by subsidiary legislation made under this Act.

FIRST SCHEDULE
Section 5

CONSTITUTION AND PROCEEDINGS OF BOARD

1.  The Board shall consist of

(a) a Chairman; and

(b) not less than 6 nor more than 10 other members as the Minister may, from time to
time, determine.

2. (1)  The Chairman and members of the Board shall be appointed by the Minister.

(2)  The Minister may appoint one member to be the Deputy Chairman who may,
subject to such directions as may be given by the Chairman, exercise all or any of the
powers exercisable by the Chairman under this Act.

(3)  The Minister may appoint the Chief Executive to be a member of the Board.

3.  A member shall hold office on such conditions and for such term as the Minister
may determine and shall be eligible for reappointment.



3A.  The Minister may appoint any member of the Board to be a temporary Chairman
or temporary Deputy Chairman during the incapacity from illness or otherwise of the
Chairman or the Deputy Chairman, as the case may be.

4.  The Minister may, at any time, revoke the appointment of the Chairman or any
member without assigning any reason.

5.  Any member may resign from his appointment at any time by giving notice in
writing to the Minister.

5A.  The Minister may appoint a person to be a temporary member of the Board
during the incapacity from illness or otherwise of any member.

6.  The Chairman may, in writing, authorise any member to exercise any power or
perform any function conferred on the Chairman by or under this Act.

7.  The office of a member shall be vacated if the member

(a) has been absent, without leave of the Board, from 3 consecutive meetings of the
Board; or

(b) becomes in any manner disqualified from membership of the Board under
paragraph 9.

8.  If a member resigns, dies or has his appointment revoked or otherwise vacates his
office before the expiry of the term for which he has been appointed, the Minister may
appoint a person to fill the vacancy for the residue of the term of which the vacating
member was appointed.

9.  No person shall be appointed or shall continue to hold office as a member if he

(a) is an undischarged bankrupt or has made any arrangement with his creditors;

(b) has been sentenced to imprisonment for a term of not less than 6 months and has
not received a free pardon; or

(c) is mentally disordered and incapable of managing himself or his affairs.

10. (1)  A member who is in any way, directly or indirectly, interested in a
transaction or project of the Board shall disclose the nature of his interest at a meeting
of the Board and the disclosure shall be recorded in the minutes of the Board and the
member shall not take part in any deliberation of the Board with respect to that
transaction or project.

(2)  For the purpose of determining whether there is a quorum, a member shall
be treated as being present at a meeting notwithstanding that under sub-paragraph (1)
he cannot vote or has withdrawn from the meeting.



11.  There shall be paid to the Chairman and other members, out of the funds of the
Board, such salaries, fees and allowances as the Minister may, from time to time,
determine.
12. (1)  The Board shall meet for the despatch of business at such times and places
as the Chairman may, from time to time, appoint.

(2)  At every meeting of the Board, 5 members shall form a quorum.

(3)  A decision at a meeting of the Board shall be adopted by a simple majority of
the members present and voting except that in the case of an equality of votes the
Chairman or member presiding shall have a casting vote in addition to his original
vote.

(4)  The Chairman or, in his absence, the Deputy Chairman shall preside at
meetings of the Board.

(5)  Where both the Chairman and the Deputy Chairman are absent at a meeting of
the Board, such member as the members present may elect shall preside at the meeting
of the Board.

(6)  Where not less than 4 members of the Board request the Chairman by notice
in writing signed by them to convene a meeting of the Board for any purpose specified
in the notice, the Chairman shall, within 7 days from the receipt of the notice, convene
a meeting for that purpose.

13.  The Board may act notwithstanding any vacancy in its membership.

14.  Subject to the provisions of this Act, the Board may make rules to regulate its
own procedure generally, and in particular, regarding the holding and proceedings of
meetings, the notice to be given of such meetings, the keeping of minutes and the
custody, production and inspection of such minutes.

15.  The validity of any proceedings of the Board shall not be affected by any defect in
the appointment of any member or by any contravention of paragraph 10 by any
member.

[4/2005; 21/2008]

SECOND SCHEDULE
Section 7

POWERS OF BOARD

1.  To manage the national parks, nature reserves and public parks.

2.  To regulate the planting and maintenance of plants in public parks by prescribing
guidelines and requirements for the design and maintenance thereof.



2A.  To lay out, construct, plant, improve, equip, maintain, supervise and control the
national parks, nature reserves and public parks and carry out the following activities:

(a) erect any pavilion, recreation room, outhouse or other building;
(b) provide entertainment or any amenity;

(c) set apart any part thereof for the purpose of any game or recreation and exclude
the public from such part while it is in actual use for that purpose;

(d) provide any apparatus for games and recreation and facilities for boating and
charge for the use thereof;

(e) place or authorise any person to place chairs or seats and charge or authorise
any person to charge for the use thereof;

(f) provide and maintain refreshment stalls, food-stalls and restaurants and manage
them or let them to any person on such conditions as the Board may determine;

(g) authorise any person to erect, maintain and operate any facility and charge or
authorise any person to charge for the use thereof.

2B.  To plant trees, plants and vegetation in public parks.

3.  To enter into contracts for the supply of goods, services or materials or for the
execution of works or other contracts as may be necessary for the discharge of the
duties and functions of the Board under this Act.

4.  To receive fees, donations, grants, gifts of movable or immovable property from
any source or raise funds by any lawful means.

5.  To regulate and control public access to the national parks, nature reserves and
public parks.

6.  To promote or undertake publicity in any form.

7.  To make provision for the specialised training of any employee of the Board and in
that connection offer scholarships for such training and expenditure incidental thereto.

8.  To make awards of recognition, grants, scholarships or contributions as the Board
considers fit for the purposes of this Act.

9.  To offer consultancy services, inform, advise and make recommendations or
proposals to the Government or any person on any matter relating to the designation,
conservation, development and management of parks and other areas reserved for the
propagation of plants and animals, or any other function of the Board.



10.  To act in combination or association with any person engaged, concerned or
interested in the promotion of the functions of the Board, and pay for or contribute to
the cost and expenses involved in such combination or association.

11.  With the approval of the Minister, to form or participate in the formation of
companies or to enter into a partnership or an arrangement for the sharing of profits.

12.  With the approval of the Minister, to raise loans for the purposes of this Act.

12A.  To collect, analyse, compile, publish or disseminate information relating to such
subject-matter as may be necessary for the discharge of the functions, objects or duties
of the Board.

12B.  To provide technical, consultancy or advisory services to any Government
agency or to any other person or body in Singapore or elsewhere on any matter related
to or connected with the functions, objects or duties of the Board.

12C.  To charge fees or commissions for services rendered by the Board or for any use
of any of its facilities.

12D.  To carry out promotional activities or publicity in any form.

12E.  To organise such courses and other programmes as the Board thinks necessary
or desirable for the discharge of its functions, objects or duties.

13.  To do anything incidental to any of its functions.
[4/2005]

THIRD SCHEDULE
Section 19

FINANCIAL PROVISIONS

1.  The financial year of the Board shall begin on 1st April of each year and end on
31st March of the following year.

2.  The Board shall keep proper accounts and records of its transactions and affairs
and shall do all things necessary to ensure that all payments out of its moneys are
correctly made and properly authorised and that adequate control is maintained over
the assets of, or in the custody of, the Board and over the expenditure incurred by the
Board.

3.  The Board shall, as soon as practicable after the close of each financial year,
prepare and submit financial statements in respect of that year to the auditor of the
Board.



4. (1)  The accounts of the Board shall be audited by the Auditor-General or such
other auditor as may be appointed annually by the Minister in consultation with the
Auditor-General.

(2)  A person shall not be qualified for appointment as an auditor under sub-
paragraph (1) unless he is a public accountant who is registered or deemed to be
registered under the Accountants Act (Cap. 2).

(3)  The remuneration of the auditor shall be paid out of the funds of the Board.

5.  The auditor or any person authorised by him is entitled at all reasonable times to
full and free access to all accounting and other records relating, directly or indirectly,
to the financial transactions of the Board and may make copies of, or extracts from,
any such accounting and other records.

6. (1)  The auditor shall in his report state

(a) whether the financial statements show fairly the financial transactions and the state
of affairs of the Board;

(b) whether proper accounting and other records have been kept, including records of
all assets of the Board whether purchased, donated or otherwise;

(c) whether receipts, expenditure, and investment of moneys and the acquisition and
disposal of assets by the Board during the financial year were in accordance with this
Act; and

(d) such other matters arising from the audit as he considers necessary.

(2)  The auditor shall, as soon as practicable after the accounts have been
submitted for audit, send a report of his audit to the Board and shall also submit such
periodical and special reports to the Minister and to the Board as may appear to him to
be necessary or as the Minister or the Board may require.

7. (1)  The auditor or any person authorised by him may require any person to
furnish him with such information in the possession of that person or to which that
person has access as the auditor considers necessary for the purposes of his functions
under this Act.

(2)  Any person who fails without reasonable excuse to comply with any
requirement of the auditor under sub-paragraph (1) or who otherwise hinders,
obstructs or delays the auditor in the performance of his duties or the exercise of his
powers shall be guilty of an offence and shall be liable on conviction to a fine not
exceeding $1,000 and, in the case of a continuing offence, to a further fine not
exceeding $250 for every day or part thereof during which the offence continues after
conviction.



8. (1)  The Board shall, as soon as the financial statements have been audited in
accordance with the provisions of this Act, send to the Minister a copy of the audited

report.

(2)  Where the Auditor-General is not the auditor of the Board, a copy of the
audited financial statements and any report made by the auditor shall be forwarded to
the Auditor-General when they are submitted to the Board.

(3)  The Minister shall as soon as practicable cause a copy of the audited financial
port to be presented to Parliament.

FOURTH SCHEDULE
Section 21

PROVISIONS RELATING TO TRANSFER OF EMPLOYEES

1.  Until such time as terms and conditions of service are drawn up by the Board, the
scheme and terms and conditions of service in the Government shall continue to apply
to every person transferred to the service of the Board under section 21 as if he were
still in the service of the Government.

2.  The terms and conditions to be drawn up by the Board shall take into account the
salaries and terms and conditions of service, including any accrued rights to leave,
enjoyed by the persons transferred to the service of the Board under section 21 while
in the employment of the Government and any term or condition relating to the length
of service with the Board shall provide for the recognition of service under the
Government by the persons so transferred to be service by them under the Board.

3.  Nothing in the terms and conditions to be drawn up by the Board shall adversely
affect the conditions that would have been applicable to persons transferred to the
service of the Board as regards any pension, gratuity or allowance payable under the
Pensions Act (Cap. 225).

4.  In every case where a person has been transferred to the service of the Board under
section 21, the Government shall be liable to pay to the Board such portion of any
gratuity, pension or allowance payable to that person on his retirement as the same
shall bear to the proportion which the aggregate amount of his pensionable
emoluments during his service with the Government bears to the aggregate amount of
his pensionable emoluments during his service under both the Government and the
Board.

5.  Where any person in the service of the Board whose case does not come within the
scope of any pension or other schemes established under this Schedule retires or dies
in the service of the Board or is discharged from such service, the Board may grant to



him or to such other person or persons wholly or partly dependent on him, as the
Board thinks fit, such allowance or gratuity as the Board may determine.

6.  Notwithstanding the provisions of the Pensions Act, no person who is transferred
to the service of the Board under section 21 shall be entitled to claim any benefit
under that Act on the ground that he has been retired from the service of the
Government on account of abolition or re-organisation of office in consequence of his
transfer to the service of the Board.

7.  Where on 1st July 1996, any disciplinary proceedings were pending against any
employee of the Government transferred to the service of the Board under section 21,
the proceedings shall be carried on and completed by the Board; but where on that
date any matter was in the course of being heard or investigated or had been heard or
investigated by a committee acting under due authority but no order or decision had
been rendered thereon, the committee shall complete the hearing or investigation and
make such order, ruling or direction as it could have made under the authority vested
in it before that date.

8.  Any order, ruling or direction made or given by a committee pursuant to
paragraph 7 shall be treated as an order, a ruling or a direction of the Board and have
the same force or effect as if it had been made or given by the Board pursuant to the
authority vested in the Board under this Act.

9.  The Board may reprimand, reduce in rank, retire, dismiss or punish in some other
manner a person who had, whilst he was in the employment of the Parks and
Recreation Department, been guilty of any misconduct or neglect of duty which would
have rendered him liable to be so reprimanded, reduced in rank, retired, dismissed or
punished if he had continued to be in the employment of the Government, and as if
this Act had not been enacted.
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PART I

PRELIMINARY

Short title
1.This Act may be cited as the Parks and Trees Act.

Interpretation
2.In this Act, unless the context otherwise requires —

"animal" means any mammal (other than man), bird, reptile, amphibian,
fish (including shellfish), insect or any other living creature, vertebrate or
invertebrate, and includes any egg or young thereof;

"authorised officer" means any person appointed under section 4 (3);

"Board" means the National Parks Board established under the National
Parks Board Act (Cap. 198A);

"boat" means any launch, vessel or floating craft used in navigation by
water, however propelled or moved;

"bridge" includes any flyover, overpass and viaduct;

"building" has the same meaning as in the Building Control Act (Cap. 29);

"building works" means any of the following works:

(a) the erection, alteration, restoration, addition or extension of a
building or part thereof;

(b) the demolition or dismantling of a building or part thereof with
a view to rebuilding;

(c) any site clearance, earth-moving, excavation, tunnelling, boring
or laying of foundations;

(d) any site restoration or provision of roadways and other access
works; and

(e) any other kind of building operation which forms part of, is
preparatory to, is for rendering complete or is otherwise connected
with any works referred to in paragraph (a), (b), (c) or (d);



"Commissioner" means the Commissioner of Parks and Recreation
appointed under section 4 (1);

"competent authority" means the authority appointed under section 5 of
the Planning Act (Cap. 232) to be responsible for the operation of Part III
of that Act;

"cut" , in relation to a tree or plant, means felling or lopping a tree or plant;

"damage" , in relation to a tree or plant, includes —

(a) poisoning the tree or plant through —

(i) applying any herbicide or other plant toxic chemical to it;
or

(ii) spilling (including washing off or directing water
contaminated by) any oil, petroleum, paint, cement,
mortar or the like onto the root zone of the tree or plant;

(b) ringbarking the tree or plant or scarring its bark when operating
any machinery, or by affixing any object (such as a sign) to it using
nails, staples, wires or other means;

(c) using tree climbing spikes on a healthy tree (except for the
purpose of gaining access to an injured person on it) or fastening
materials that significantly restrict the normal vascular function of
the trunk or branches of the tree or plant; and

(d) causing damage to the tree’s or plant’s root zone by compaction,
excavation or asphyxiation (including filling or stockpiling it with
materials);

"footway" includes any footpath, verandah-way, open or covered
walkway, pedestrian mall, plaza, square, and other related structures and
facilities;

"green verge" means the portion along the centre median or side of a
public street, or a traffic island within a public street, which is provided
for the growing of trees or plants;



"heritage road green buffer" means any area designated by the Minister as
such under section 16 (1);

"national park" means any area designated for the time being in Part I of
the Schedule;

"nature reserve" means any area designated for the time being in Part II of
the Schedule;

"occupier" , in relation to any premises, means —

(a) the person in actual occupation of the premises (whether or not
he is also the owner thereof) or, if there is no person in actual
occupation, the person entitled to possession of the premises; and

(b) if there is more than one occupier of the premises — any one of
the occupiers;

"organism" means —

(a) a genetic structure that is capable of replicating itself, whether
that structure comprises all or only part of an entity, and whether it
comprises all or only part of the total genetic structure of an entity;
or

(b) a reproductive cell or developmental stage of an entity referred
to in paragraph (a);

"owner" , in relation to a vehicle, includes —

(a) every person who is the owner or joint owner or part owner of
the vehicle and any person who is the hirer or has the use of the
vehicle under a hire-purchase agreement but not the lessor under
any such agreement;

(b) the person in whose name the vehicle is registered except where
the person has sold or otherwise disposed of the vehicle and has
complied with the provisions of the rules applicable to him in
regard to the sale or disposal; and

(c) in the case of a vehicle in respect of which a general licence is
issued under section 28 of the Road Traffic Act (Cap. 276), the
person to whom the general licence is issued;



"park ranger" means any person appointed under section 4 (5);

"plant" means any member of the plantae, protista, monera or fungi
kingdom, and includes any angiosperm, gymnosperm, pteridophyte,
bryophyte, algae, lichen or fungus;

"planting area" means any planting area referred to in section 23;

"premises" means —

(a) any building or land or part thereof; or

(b) any place (whether enclosed or built on or not) and includes any
place situated underground or under water;

"public park" means any State land, any land belonging to the Board or
any other land, which is —

(a) utilised as a public park, recreation ground, playground,
garden, public open space, walk, park connector or green verge;
and

(b) managed or maintained by the Board;

"public street" means any street over which the public has a right of way
and which has been vested in the Government under the Street Works Act
(Cap. 320A) or the repealed Local Government Integration Act (Cap. 166,
1985 Ed.) or in any other manner;

"qualified person" means a person who is registered as —

(a) an architect under the Architects Act (Cap. 12) and has in force a
practising certificate issued under that Act; or

(b) a professional engineer under the Professional Engineers Act
(Cap. 253) and has in force a practising certificate issued under that
Act;

"repealed Act" means the Parks and Trees Act (Cap. 216, 1996 Ed.)
repealed by this Act;



"road authority" means the Land Transport Authority of Singapore
established under section 3 of the Land Transport Authority of Singapore
Act (Cap. 158A);

"street" means —

(a) any road, bridge, underpass, tunnel, square, footway or passage,
whether a thoroughfare or not, and whether the public has a right
of way thereover or not;

(b) the way over any public bridge; or

(c) any road, footway or passage, open court or open alley, used or
intended to be used as a means of access to 2 or more holdings,
whether the public has a right of way thereover or not,
and includes all channels, drains, ditches, reserves and verges at
the side of any street;

"street works" includes works of levelling, paving, metalling, flagging,
kerbing, channelling, draining, lighting, laying of cables and mains and
other utility services executed in a street or part thereof and the
reinstatement of a street or part thereof;

"tree" includes any seedling, sapling or re-shoot of every description and
any part thereof;

"tree conservation area" means any land designated by the Minister as
such under section 13 (1);

"vacant land" means —

(a) any land upon which no building or other structure exists; or

(b) any land where the Commissioner has reasonable grounds to
believe is not occupied by anyone,
and includes any land upon which exists any building or
other structure which is constructed or used contrary to any written
law;

"vehicle" means a vehicle whether mechanically propelled or otherwise.

[Parks and Trees 1996 Ed., s. 2; National Parks 1997 Ed., s. 2]



Application of Act to Government
3.—(1) This Act shall bind the Government except that nothing in this Act shall
render the Government liable to prosecution for an offence.

(2) For the avoidance of doubt, no person shall be immune from prosecution for
any offence under this Act by reason that the person is a contractor engaged to
provide services to the Government, or is acting in any other similar capacity for,
or on behalf of, the Government.

PART II

ADMINISTRATION OF ACT

Appointment of Commissioner of Parks and Recreation and other officers
4.—(1) The Minister may appoint any officer or employee of the Board to be the
Commissioner of Parks and Recreation.

(2) The Commissioner shall, subject to any general or special directions of the
Minister, be responsible for the administration of this Act and may perform such
duties as are imposed and may exercise such powers as are conferred upon him
by this Act or any other written law.

(3) The Commissioner may appoint, by name or office, from among —

(a) public officers; or

(b) officers of the Board,
such number of authorised officers as he considers necessary for the
purpose of assisting him in administering and carrying out the provisions
of this Act or any other written law.

(4) Any powers conferred on and duties to be performed by the Commissioner
under this Act or any other written law may, subject to any general or special
directions of the Commissioner, be exercised or performed by any authorised
officer.

(5) The Commissioner may appoint, by name or office, any officer of the Board or
any public officer as a park ranger who may exercise within any national park,
nature reserve or public park, the powers conferred on a park ranger under Part
VII.

(6) Every authorised officer and park ranger shall be subject to the general
supervision of the Commissioner.



[Parks and Trees 1996 Ed., s. 3]

Officers deemed to be public servants
5.The Commissioner, every authorised officer and park ranger shall be deemed
to be a public servant within the meaning of the Penal Code (Cap. 224).

[Parks and Trees 1996 Ed., s. 3 (4)]

Identification card to be produced
6.—(1) The Commissioner or any authorised officer or park ranger, when
exercising any of the powers conferred upon him by this Act shall, if not in
uniform, declare his office and, on demand, produce such identification card as
may be issued to him for the purposes of this Act or any other written law.

(2) It shall not be an offence for any person to refuse to comply with any request,
demand or order made by the Commissioner or any authorised officer or park
ranger not in uniform, who fails to declare his office and refuses to produce his
identification card on demand being made by that person.

[Parks and Trees 1996 Ed., s. 21]

PART III

NATIONAL PARKS AND NATURE RESERVES

Establishment of national parks and nature reserves
7.—(1) The areas designated in Part I of the Schedule are set aside as national
parks.

(2) The areas designated in Part II of the Schedule are set aside as nature
reserves.

(3) National parks and nature reserves are set aside for all or any of the following
purposes:

(a) the propagation, protection and conservation of the trees, plants,
animals and other organisms of Singapore, whether indigenous or
otherwise;

(b) the study, research and preservation of objects and places of aesthetic,
historical or scientific interest;



(c) the study, research and dissemination of knowledge in botany,
horticulture, biotechnology, or natural and local history; and

(d) recreational and educational use by the public.

[National Parks 1997 Ed., s. 23]

Restricted activities in respect of trees, plants, etc., in national parks and
nature reserves
8.—(1) No person shall, except with the approval of the Commissioner granted
under section 12 and in accordance with the terms and conditions of such
approval, carry out any of the following activities within any national park or
nature reserve:

(a) cut, collect or displace any tree or plant or any part thereof;

(b) affix, set up or erect any sign, shrine, altar, religious object, shelter,
structure or building;

(c) clear, break up, dig or cultivate any land;

(d) use or occupy any building, vehicle, boat or other property of the
Board; or

(e) wilfully drop or deposit any dirt, sand, earth, gravel, clay, loam,
manure, refuse, sawdust, shavings, stone, straw or any other matter or
thing from outside the national park or nature reserve.

(2) No person shall carry out any activity within any national park or nature
reserve which he knows or ought reasonably to know causes or may cause
alteration, damage or destruction to any property, tree or plant within the
national park or nature reserve.

(3) Any person who contravenes subsection (1) or (2) shall be guilty of an offence
and shall be liable on conviction to a fine not exceeding $50,000 or to
imprisonment for a term not exceeding 6 months or to both and, in the case of a
continuing offence, to a further fine of $500 for every day or part thereof during
which the offence continues after conviction.

(4) Subsections (1) and (2) shall not apply to —

(a) the Commissioner, an authorised officer or a park ranger acting in the
performance of his duty under this Act;



(b) any other officer or employee of the Board acting in the performance of
his duty under this Act or any other written law; and

(c) any police officer or workman assisting a person referred to in
paragraph (a) or (b) to carry out his duty.

[National Parks 1997 Ed., s. 24]

Restricted activities in respect of animals, etc., in national parks and nature
reserves
9.—(1) No person shall, except with the approval of the Commissioner granted
under section 12 and in accordance with the terms and conditions of such
approval, carry out any of the following activities within any national park or
nature reserve:

(a) capture, displace or feed any animal;

(b) disturb or take the nest of any animal;

(c) collect, remove or wilfully displace any other organism;

(d) use any animal, firearm, explosive, net, trap, hunting device or
instrument or means whatever for the purpose of capturing any animal; or

(e) carry or have in the person’s possession any explosive, net, trap or
hunting device.

(2) No person shall carry out any activity within any national park or nature
reserve which he knows or ought reasonably to know causes or may cause injury
to, or the death of, any animal or any other organism within the national park or
nature reserve.

(3) No person shall, except with the approval of the Commissioner granted
under section 12 and in accordance with the terms and conditions of such
approval —

(a) bring or release or cause any animal to be brought or released into a
nature reserve; or

(b) permit any domestic animal to stray into a nature reserve.

(4) Any person who contravenes subsection (1), (2) or (3) shall be guilty of an
offence and shall be liable on conviction to a fine not exceeding $50,000 or to



imprisonment for a term not exceeding 6 months or to both and, in the case of a
continuing offence, to a further fine of $500 for every day or part thereof during
which the offence continues after conviction.

(5) Subsections (1), (2) and (3) shall not apply to —

(a) the Commissioner, an authorised officer or a park ranger acting in the
performance of his duty under this Act;

(b) any other officer or employee of the Board acting in the performance of
his duty under this Act or any other written law; and

(c) any police officer or workman assisting a person referred to in
paragraph (a) or (b) to carry out his duty.

[National Parks 1997 Ed., s. 24]

Destruction, damage, etc., of notices, boundary marks, etc.
10.—(1) No person shall wilfully or negligently destroy, damage or deface any
object of zoological, botanical, geological, ethnological, scientific or aesthetic
interest within any national park or nature reserve.

(2) No person shall —

(a) destroy, damage, deface, alter or remove any notice or other sign
erected by or on behalf of the Board within any national park or nature
reserve; or

(b) knowingly destroy, damage, deface, alter or remove any boundary
mark within any national park or nature reserve.

(3) Any person who contravenes subsection (1) or (2) shall be guilty of an offence
and shall be liable on conviction to a fine not exceeding $20,000.

(4) Subsections (1) and (2) shall not apply to —

(a) the Commissioner, an authorised officer or a park ranger acting in the
performance of his duty under this Act;

(b) any other officer or employee of the Board acting in the performance of
his duty under this Act or any other written law; and



(c) any police officer or workman assisting a person referred to in
paragraph (a) or (b) to carry out his duty.

[National Parks 1997 Ed., s. 25]

Reinstatement notices as regards national parks and nature reserves
11.—(1) Where it appears to the Commissioner that there has been a
contravention of any provision of section 8, 9 or 10, he may serve a reinstatement
notice on any person who is carrying out or has carried out any activity in
contravention of that provision requiring the person on whom it is served to
carry out such repairs, work or alteration to any part of the national park or
nature reserve as the Commissioner thinks fit to be carried out in order to
remedy (wholly or in part) the contravention or to remedy any injury or damage
to the national park or nature reserve caused by that contravention.

(2) A reinstatement notice referred to in subsection (1) may, in particular, require
—

(a) the alteration, demolition or removal of any sign, shrine, altar, religious
object, shelter, structure or building;

(b) the carrying out of any building works or other operations;

(c) the cessation, either wholly or to the extent specified in the notice, of
any activity;

(d) the removal from the national park or nature reserve of all property,
material or animals used in connection with the contravention of section 8,
9 or 10, as the case may be; or

(e) the restoration of any part of the national park or nature reserve to its
former state or, if such restoration is not reasonably practicable or is
undesirable, the execution of such works as the Commissioner may
specify in the notice to alleviate the effect of the contravention of section 8,
9 or 10, as the case may be.

(3) A reinstatement notice shall specify the date on which it is to take effect and
the period (which shall run from the date the reinstatement notice takes effect)
within which any step required by the notice shall be taken.

Approval for restricted activities in national parks and nature reserves
12.—(1) An application for approval to carry out or cause the carrying out of any



activity referred to in section 8 (1) or 9 (1) or (3) shall be made to the
Commissioner in such form and manner as may be prescribed.

(2) The Commissioner may require an applicant to furnish him with such further
information or documents as he considers necessary in relation to the application
for approval.

(3) The Commissioner may, upon an application by any person for approval to
carry out or cause the carrying out of any activity referred to in section 8 (1) or 9
(1) or (3) —

(a) refuse to grant approval under this section; or

(b) grant approval under this section unconditionally or subject to such
conditions as he thinks fit.

(4) The Commissioner may, at any time, by notice in writing revoke any
approval granted under this section if he is satisfied —

(a) that any information given in the application for the approval or any
document submitted to the Commissioner in respect of the application is
false in a material particular; or

(b) that the person has failed to comply with any condition imposed under
subsection (3) (b).

PART IV

PROTECTION AND CONSERVATION OF TREES AND PLANTS

Division 1 — Tree conservation areas

Tree conservation areas
13.—(1) If, after consulting the Board, it appears to the Minister expedient in the
interests of amenity to make provision for the conservation of trees in any
geographical area of Singapore, the Minister may, by order published in the
Gazette, designate any geographical area in Singapore (outside a national park or
nature reserve) as a tree conservation area.

(2) A copy of any map of a tree conservation area published in the Gazette, being
a copy purporting to be certified by the Commissioner as being a true copy of the
map so published, shall be admissible in any legal proceedings and shall be
evidence of the matters contained in the map.



[Parks and Trees 1996 Ed., s. 5 (1)]

No cutting or damaging of tree having girth of more than one metre
14.—(1) Subject to subsection (6), no person shall, except with the approval of the
Commissioner under section 20 and in accordance with the terms and conditions
of such approval, cut any tree with a girth exceeding one metre growing on —

(a) any tree conservation area; or

(b) any vacant land (whether within or outside a tree conservation area).

(2) Any person who contravenes subsection (1) or damages any tree referred to
in that subsection shall be guilty of an offence and shall be liable on conviction to
a fine not exceeding $50,000.

(3) In determining the amount of fine to be imposed on a person convicted of an
offence under subsection (2), the court shall, in particular, have regard to any
financial benefit which has accrued or appears likely to accrue to him in
consequence of the offence.

(4) For the purposes of this section, the girth of a tree shall be measured half a
metre from the ground.

(5) Where in any proceedings for an offence under this section, a question arises
as to whether the girth of a tree measured half a metre from the ground exceeds
or does not exceed one metre, a certificate purporting to be signed by the
Commissioner or an authorised officer certifying the girth of the tree shall be
admissible as prima facie evidence of the matters stated therein and of the
signature of the Commissioner or authorised officer, as the case may be.

(6) No approval referred to in subsection (1) shall be required where the
condition of the tree constitutes an immediate threat to life or property.

[Parks and Trees 1996 Ed., s. 5 (2) to (4)]

Tree conservation notice
15.—(1) If it appears to the Commissioner necessary to make provision for the
maintenance or conservation of any tree with a girth exceeding one metre
growing —

(a) within any tree conservation area; or



(b) on any vacant land (whether within or outside a tree conservation
area),
or a group of such trees, the Commissioner may serve a tree
conservation notice with respect to such tree or group of trees addressed
to —

(i) the occupier of the premises or land on which the tree or group
of trees is growing; or

(ii) any person carrying out or intending to carry out any building
works, whether on the premises or within its vicinity which, in the
opinion of the Commissioner, causes or is likely to cause damage to
the tree or group of trees.

(2) A tree conservation notice under subsection (1) may, in particular, require the
occupier or person referred to in that subsection —

(a) to cease or refrain from, either wholly or to the extent specified in the
tree conservation notice, any activity on the premises concerned;

(b) to alter, demolish or remove any property or material from the
premises concerned, or any sign, structure or building he has erected or
caused to be erected thereon; or

(c) to take such other measures as the Commissioner reasonably considers
necessary to maintain or conserve the tree or group of trees concerned.

(3) Every tree conservation notice under subsection (1) shall specify —

(a) the tree or group of trees covered by the notice, by reference to the
type, species, size, location and such other particulars of the tree or group
of trees;

(b) the date on which it is to take effect; and

(c) the period (which shall run from the date the tree conservation notice
takes effect) within which any step required by the notice shall be taken.

(4) The Commissioner may, at any time, revoke any tree conservation notice
made under this section.

[Parks and Trees 1996 Ed., s. 6]



Division 2 — Heritage road green buffers

Heritage road green buffers
16.—(1) If, after consulting the Board, it appears to the Minister expedient to
conserve the flora or vegetation in any area of Singapore (not within any national
park or nature reserve) as important elements of the surrounding streetscape
or landscape, the Minister may, by order published in the Gazette, designate —

(a) any green verge (whether within or outside a tree conservation area);
or

(b) any other area located along or on land fronting, adjoining or abutting
any street (whether within or outside a tree conservation area),
as a heritage road green buffer.

(2) A copy of any map of a heritage road green buffer published in the Gazette,
being a copy purporting to be certified by the Commissioner as being a true copy
of the map so published, shall be admissible in any legal proceedings and shall
be evidence of the matters contained in the map.

Maintenance of heritage road green buffers
17.—(1) It shall be the function and duty of the Board to manage and maintain all
heritage road green buffers and carry out all acts necessary thereto.

(2) For the purpose of managing and maintaining heritage road green buffers,
the Commissioner or any officer, employee of or other person authorised in
writing by the Board shall have the right, at any reasonable time, to enter upon
any heritage road green buffer that is State land and do all things as are
reasonably necessary for the management and maintenance of the heritage road
green buffer.

(3) Subject to subsection (4), where a heritage road green buffer, or any part of it,
lies within any premises other than State land, the Commissioner or any officer,
employee of or other person authorised in writing by the Board shall have the
right, at any reasonable time, to enter upon the heritage road green buffer or any
part thereof for the purpose of —

(a) ascertaining whether any of the functions conferred by this section on
the Board should or may be exercised, including taking photographs of
the premises and any property or material found thereon and such other
steps as he may consider necessary without involving any search or
seizure of any premises, thing or person; and



(b) taking any action or carrying out any work that is reasonably
necessary for the management and maintenance of the heritage road green
buffer.

(4) The right to enter upon any premises under subsection (3) may be exercised
if, and only if, the Commissioner or any officer, employee of or other person
authorised in writing by the Board has given notice of his intention to perform
the Board’s function and discharge its duty under this section to the occupier of
the premises or any person having any estate, right, share or interest in the
premises.

(5) A notice under subsection (4) shall be in writing and shall be deemed to be
given to and received by an occupier if it is affixed to a conspicuous part of the
premises to be entered.

No cutting or damaging of tree or plant in heritage road green buffer
18.—(1) Subject to subsection (4), no person shall, except with the approval of the
Commissioner granted under section 20 and in accordance with the terms and
conditions of such approval, cut any tree or plant within a heritage road green
buffer.

(2) Any person who contravenes subsection (1) or damages any tree or plant
within a heritage road green buffer shall be guilty of an offence and shall be
liable on conviction to a fine not exceeding $50,000.

(3) In determining the amount of fine to be imposed on a person convicted of an
offence under subsection (2), the court shall, in particular, have regard to any
financial benefit which has accrued or appears likely to accrue to him in
consequence of the offence.

(4) No approval referred to in subsection (1) shall be required where —

(a) the tree or plant is determined by the Commissioner as dying or dead;
or

(b) the condition of the tree or plant constitutes an immediate threat to life
or property.

Heritage road green buffers not to be interfered with
19.—(1) Without prejudice to section 18, no person (other than a road authority)
shall, except with the approval of the Commissioner granted under section 20
and in accordance with the terms and conditions of such approval —



(a) alter, close up or remove any heritage road green buffer;

(b) erect or place any structure or object in, above, across or under any
heritage road green buffer; or

(c) erect, construct or lay within any heritage road green buffer any fence,
retaining wall, foundation, manhole, pipe, cable, mains or any obstruction
or structure (whether temporary or permanent).

(2) Any person who, without reasonable cause, contravenes subsection (1) shall
be guilty of an offence and shall be liable on conviction to a fine not exceeding
$50,000 and, in the case of a continuing offence, to a further fine of $500 for every
day or part thereof during which the offence continues after conviction.

(3) The road authority shall, before carrying out within a heritage road green
buffer any work or activity in the performance of any function or discharge of
any duty conferred on the road authority by or under any written law, consult
the Board in respect thereof.

Division 3 — Approvals, reinstatement notices and evidence

Application for approval to cut trees and plants, etc.
20.—(1) An application for an approval to carry out or cause the carrying out of
any activity referred to in section 14 (1), 18 (1) or 19 (1) shall be made to the
Commissioner in such form and manner as may be prescribed.

(2) An application for an approval to carry out or cause to be carried out any
activity referred to in section 14 (1) or 18 (1) may be made by a person having
such estate or interest in the premises on which the tree or plant is growing as
would enable him to cut the tree or plant.

(3) The Commissioner may require an applicant to furnish him with such further
information or documents as he considers necessary in relation to the application
for approval.

(4) The Commissioner may, upon an application by any person for approval to
carry out or cause to be carried out any activity referred to in section 14 (1), 18 (1)
or 19 (1) —

(a) refuse to grant approval under this section; or



(b) grant approval under this section unconditionally or subject to such
conditions as he thinks fit.

(5) The Commissioner may, at any time, by notice in writing revoke any
approval granted under this section if he is satisfied —

(a) that any information given in the application for the approval or any
document submitted to the Commissioner in respect of the application is
false in a material particular; or

(b) that the person has failed to comply with any condition imposed under
subsection (4) (b).

(6) In determining whether to grant an approval to cut a tree or plant within a
heritage road green buffer, the Commissioner may have regard to the following
matters:

(a) the visibility and contribution of the tree or plant in the surrounding
landscape or streetscape;

(b) the type and rarity of the species of tree or plant;

(c) the number of trees or plants in the vicinity;

(d) any heritage significance of the tree or plant;

(e) whether the tree or plant may become dangerous or damage property
or utility services; and

(f) soil conservation and erosion issues.

[Parks and Trees 1996 Ed., s. 7 (1)]

Reinstatement notices as regards heritage road green buffers
21.—(1) Where it appears to the Commissioner that there has been a
contravention of section 18 (1) or (2) or 19 (1), he may serve a reinstatement
notice on all or any of the following persons:

(a) any person who appears to the Commissioner to have been responsible
for or have participated in anything done in contravention of section 18 (1)
or (2) or 19 (1); or



(b) any occupier of the premises on which anything is done in
contravention of section 18 (1) or (2) or 19 (1).

(2) A reinstatement notice under subsection (1) shall require the person upon
whom it is served to remedy (wholly or in part) the contravention or to remedy
any injury or damage to the heritage road green buffer caused by that
contravention and may, in particular, require that person —

(a) to cease or refrain from, either wholly or to the extent specified in the
notice, any activity on the premises concerned;

(b) to alter, demolish or remove any property or material from the
premises concerned, or any structure, object, fence, retaining wall,
foundation, manhole, pipe, cable, mains or any obstruction or structure
(whether temporary or permanent) he has erected or caused to be erected
thereon in contravention of section 19 (1);

(c) to restore any part of the heritage road green buffer to its former state
or, if such restoration is not reasonably practicable or is undesirable, to
execute such works as the Commissioner may specify in the notice to
alleviate the effect of the contravention of section 18 (1) or (2) or 19 (1), as
the case may be, including planting such trees or plants and taking
measures for their maintenance; or

(d) to take such other measures which the Commissioner reasonably
considers necessary for the purposes of paragraph (a), (b) or (c).

(3) A reinstatement notice under this section shall specify the date on which it is
to take effect and the period (which shall run from the date the reinstatement
notice takes effect) within which any step required by the notice shall be taken.

PART V

PLANTING AREAS, PUBLIC OPEN SPACES AND GREEN
VERGES

Division 1 — Planting areas and streetscapes

Application
22.Unless otherwise expressly provided, this Division shall apply only to
premises on which any building works are or are to be carried out —



(a) the building plans of which require the approval of the Commissioner
of Building Control under the Building Control Act (Cap. 29); and

(b) in respect of which planning permission is granted on or after 1st
August 2005.

Planting areas
23.—(1) All premises referred to in section 22 shall be surrounded by a planting
area measuring —

(a) not more than 2 metres wide, except as otherwise specified in
paragraph (b); and

(b) not more than 5 metres wide from the front boundary of the premises
adjoining or abutting a public street.

(2) Without prejudice to subsection (1), all premises referred to in section 22, and
such other premises as may be prescribed under subsection (3), shall be provided
with such other planting areas within the premises as the Minister may, by
notification in the Gazette, prescribe under subsection (3).

(3) The Minister may, for the purpose of enhancing greenery and promoting the
use of trees and plants as important elements of streetscapes and landscapes, by
notification in the Gazette, prescribe different dimensions (including the location
and site specifications) of planting areas for different classes or descriptions of
premises, whether or not the premises are those referred to in section 22.

(4) All planting areas shall be made up in accordance with the specifications of
the Commissioner.

(5) Every notification made under subsection (3) shall be presented to Parliament
as soon as possible after publication in the Gazette.

(6) For the purposes of this section, the dimensions of a planting area shall be
measured along the ground.

Provision of planting areas
24.—(1) No person shall, except with the approval of the Commissioner granted
under section 32 in respect of the planting areas to be made up within any
premises referred to in section 22, or within such other premises as may be
prescribed under section 23 (3), and in accordance with the terms and conditions
of such approval, commence or carry out, or permit or authorise the
commencement or carrying out of any building works on those premises.



(2) Any person who contravenes subsection (1) shall be guilty of an offence and
shall be liable on conviction to a fine not exceeding $30,000 and, in the case of a
continuing offence, to a further fine of $500 for every day or part thereof during
which the offence continues after conviction.

(3) If any works are carried out in contravention of subsection (1), or no planting
area as required by section 23 is provided within any premises, the
Commissioner may serve upon —

(a) any person who carried out, or caused or permitted the works to be so
carried out; and

(b) the occupier of the premises,
an enforcement notice in writing requiring him to make up such planting
areas within those premises in such manner and according to such
specifications and within such time as may be specified in the notice.

Occupier's duty to maintain planting areas
25.—(1) It shall be the duty of the occupier of the premises within which any
planting area has been made up to maintain the planting area, either wholly or to
the extent specified by the Commissioner in respect of that planting area, and in
accordance with the specifications of the Commissioner.

(2) The Commissioner may, by a maintenance notice, require the occupier of the
premises referred to in subsection (1) to carry out such works to the planting area
or any part of it as he thinks fit to be carried out for the proper maintenance of
the planting area and to take such other measures as may be specified in the
notice.

(3) A maintenance notice under this section shall specify the date on which it is to
take effect and the period (which shall run from the date the maintenance notice
takes effect) within which any step required by the notice shall be taken.

(4) In this section and section 26, “planting area” includes any area that has,
before 1st August 2005, been set aside as a green buffer or peripheral planting
strip pursuant to any requirement imposed by the competent authority under
the Planning Act (Cap. 232).

[Parks and Trees 1996 Ed., s. 6]

Planting areas not to be interfered with
26.—(1) No person shall, except with the approval of the Commissioner granted



under section 32 and in accordance with the terms and conditions of such
approval —

(a) alter, close up or remove any planting area in any premises;

(b) erect or place any structure or object in, above, across or under any
such
planting area;

(c) erect, construct or lay within any planting area in any premises any
fence, retaining wall, foundation, manhole, pipe, cable, mains or any
obstruction or structure (whether temporary or permanent); or

(d) carry out any works within a planting area in any premises which
deviate from any specifications issued or approved by the Commissioner
under section 34.

(2) Any person who, without reasonable excuse, contravenes subsection (1) shall
be guilty of an offence and shall be liable on conviction to a fine not exceeding
$30,000 and, in the case of a continuing offence, to a further fine of $500 for every
day or part thereof during which the offence continues after conviction.

(3) Where it appears to the Commissioner that there has been a contravention of
subsection (1), he may serve a reinstatement notice on all or any of the following
persons:

(a) any person who appears to the Commissioner to have been responsible
for or have participated in anything done in contravention of subsection
(1); or

(b) any occupier of the premises on which anything is done in
contravention of subsection (1),
requiring the person to remedy (wholly or in part) the contravention.

(4) The reinstatement notice under subsection (3) may, in particular, require the
person on whom it is served —

(a) to cease or refrain from, either wholly or to the extent specified in the
notice, any activity on the premises concerned;

(b) to alter, demolish or remove any property or material from the
premises concerned, or any structure, object, fence, retaining wall,
foundation, manhole, pipe, cable, mains or any obstruction or structure



(whether temporary or permanent) he has erected or caused to be erected
thereon in contravention of subsection (1);

(c) to restore any part of the planting area to its former state or, if such
restoration is not reasonably practicable or is undesirable, to execute such
works as the Commissioner may specify in the notice to alleviate the effect
of the contravention of subsection (1), as the case may be, including
planting such trees or plants and taking measures for their maintenance;
or

(d) to take such other measures which the Commissioner reasonably
considers necessary for the purposes of paragraph (a), (b) or (c).

(5) A reinstatement notice under this section shall specify the date on which it is
to take effect and the period (which shall run from the date the reinstatement
notice takes effect) within which any step required by the notice shall be taken.

Notice to plant or replant trees and plants, etc.
27.—(1) For the purpose of enhancing greenery and promoting the use of trees
and plants as important elements of streetscapes and landscapes or otherwise
enhancing the amenity of any area located along or on premises fronting,
adjoining or abutting any public street, the Commissioner may at any time
serve on the occupier of any premises fronting, adjoining or abutting that public
street a notice requiring the occupier, within such period as may be specified in
the notice, to do all or any of the following within the green margin of those
premises:

(a) to plant or replant any tree or plant of such size and species and at
such places and provide for their maintenance and protection in such
manner as may be specified;

(b) to take such measures for the maintenance or conservation of any tree
or plant growing on the green margin as may be specified;

(c) to clear the green margin of weeds or cut the grass; or

(d) to take such other measures which the Commissioner considers
necessary for such purpose.

(2) No person shall, at any time, cut or damage any tree or plant which has been
planted pursuant to a notice under subsection (1).



(3) Subject to subsection (4), any person who, without reasonable excuse,
contravenes subsection (2) shall be guilty of an offence and shall be liable on
conviction to a fine not exceeding $30,000.

(4) Nothing in this section shall render unlawful the cutting or damaging of any
tree or plant by any person where the condition of the tree or plant constitutes an
immediate threat to life or property.

(5) In this section, the green margin of any premises means that part of the
premises (whether or not part of a planting area) that is fronting, adjoining or
abutting the public street, which is of a width of not more than 5 metres
measured from —

(a) the boundary of those premises; or

(b) the boundary of the road reserve line (if any) encroaching upon those
premises,
whichever is the narrower.

[Parks and Trees 1996 Ed., s. 8]

Division 2 — Open spaces set aside as public parks

Provision of open spaces as public parks
28.—(1) All premises on which any building works referred to in section 22 are to
be carried out shall also have such open spaces to be used as public parks (if any)
pursuant to any development proposal or plan approved by the competent
authority.

(2) It shall be the duty of the occupier of the premises referred to in section 22
who carries out or causes to be carried out any building works referred to in that
section to make up every open space referred to in subsection (1) in accordance
with the specifications of the Commissioner.

(3) Where it appears to the Commissioner that there has been a contravention of
subsection (2), he may serve an enforcement notice on the occupier of the
premises on which anything is done in contravention of that subsection.

(4) An enforcement notice under this section shall specify the date on which it is
to take effect and the period (which shall run from the date the enforcement
notice takes effect) within which any step required by the notice shall be taken.



Vesting of open space set aside as public park in Government
29.—(1) Where any open space has been set aside for use or is being used as a
public park pursuant to any development proposal or plan approved by the
competent authority, the Commissioner may, by an instrument in the form
approved by the Registrar of Titles or the Registrar of Deeds, as the case may be,
declare that the open space shall vest in the Government.

(2) Any plan prepared by the Commissioner under subsection (1) shall comply
with the requirements of the Land Titles Act (Cap. 157) in respect of registered
land and of the Registration of Deeds Act (Cap. 269) in respect of other land and
shall show thereon the premises which will vest in the Government.

(3) Any declaration referred to in subsection (1) shall be published in the Gazette.

(4) Where any premises that are to be vested in the Government under this
section consist of premises included in separate lots already set aside as a public
park, the declaration shall be registered against those lots under the provisions of
the Land Titles Act (Cap. 157) in respect of registered land and under the
provisions of the Registration of Deeds Act (Cap. 269) in respect of other land.

(5) Where any premises that are to be vested in the Government under this
section consist of premises included in an existing lot or lots, those premises
forming the public park shall be excised from the existing lot or lots and the
declaration shall be registered in respect of the excised portions under the
provisions of the Land Titles Act in respect of registered land and under
the provisions of the Registration of Deeds Act in respect of other land.

(6) Upon the registration of a declaration made under subsection (1), the
premises forming the public park shall vest in the Government free from all
encumbrances and where the premises are held under a statutory land grant,
such vesting shall not be deemed to create a subdivision within the meaning of
the State Lands Act (Cap. 314).

(7) No compensation shall be payable for any premises that are vested in the
Government under this section.

(8) When any premises are vested in the Government under this section, the
Board may take possession of the premises and proceed to demolish and remove
any building or portion of any building forming part thereof.

Division 3 — Green verges

Provision of green verges of public streets



30.—(1) No person other than the road authority shall, except with the approval
of the Commissioner granted under section 32 in respect of the green verges to
be made up and in accordance with the terms and conditions of such approval,
commence or carry out, or permit or authorise the commencement or carrying
out of any construction of —

(a) any new public street; or

(b) any street which is to be set aside for use as a public street pursuant to
any development proposal or plan approved by the competent authority.

(2) Any person who contravenes subsection (1) shall be guilty of an offence and
shall be liable on conviction to a fine not exceeding $30,000 and, in the case of a
continuing offence, to a further fine of $500 for every day or part thereof during
which the offence continues after conviction.

(3) Where it appears to the Commissioner that any construction works are
carried out in contravention of subsection (1), or no green verges are made up in
respect of those construction works, he may serve upon —

(a) any person who appears to the Commissioner to have been responsible
for or have participated in anything done in contravention of subsection
(1); or

(b) any occupier of the premises on which anything is done in
contravention thereof,
an enforcement notice in writing requiring him to make up such green
verges in such manner and according to such specifications and within
such time as may be specified in the notice.

(4) The road authority shall, before commencing or carrying out, or permitting or
authorising the commencement or carrying out of any construction works
referred to in subsection (1) in the performance of any function or discharge of
any duty conferred on the road authority by or under any written law, consult
the Commissioner in respect thereof.

(5) Nothing in this section shall require an application for approval under section
32 in respect of any construction works referred to in subsection (1) for which the
relevant approval has been obtained from the Board before 1st August 2005.

(6) For the purposes of this section, the construction of a new public street shall
be deemed to include —



(a) the continuation of an existing public street;

(b) the widening or alteration of any existing public street; and

(c) the adapting of a public street made for foot traffic only for carriage
traffic or vice versa.

Street works affecting green verges
31.—(1) No person other than the road authority shall, except with the approval
of the Commissioner granted under section 32 in respect of street works carried
out under this subsection and in accordance with the terms and conditions of
such approval, commence or carry out, or permit or authorise the
commencement or carrying out of any street works on or within the vicinity of —

(a) any public street; or

(b) any street which is to be declared a public street under section 26 of the
Street Works Act (Cap. 320A),
which may affect any green verge along that street.

(2) Any person who contravenes subsection (1) shall be guilty of an offence and
shall be liable on conviction to a fine not exceeding $30,000 and, in the case of a
continuing offence, to a further fine of $500 for every day or part thereof during
which the offence continues after conviction.

(3) Where it appears to the Commissioner that there has been a contravention of
subsection (1), he may serve a reinstatement notice on any person who appears
to the Commissioner to have been responsible for or have participated in
anything done in contravention of that subsection requiring the person to
remedy (wholly or in part) the contravention.

(4) The reinstatement notice under subsection (3) may, in particular, require the
person on whom it is served —

(a) to cease or refrain from, either wholly or to the extent specified in the
notice, any activity on the premises concerned;

(b) to alter, demolish or remove any property or material from the green
verge concerned, or any structure, object, fence, retaining wall,
foundation, manhole, pipe, cable, mains or any obstruction or structure
(whether temporary or permanent) he has erected or caused to be erected
thereon in contravention of subsection (1);



(c) to restore any part of the green verge to its former state or, if such
restoration is not reasonably practicable or is undesirable, to execute such
works as the Commissioner may specify in the notice to alleviate the effect
of the contravention of subsection (1), including planting such trees or
plants and taking measures for their maintenance; or

(d) to take such other measures which the Commissioner reasonably
considers necessary for the purposes of paragraph (a), (b) or (c).

(5) A reinstatement notice under this section shall specify the date on which it is
to take effect and the period (which shall run from the date the reinstatement
notice takes effect) within which any step required by the notice shall be taken.

(6) The road authority shall, before commencing or carrying out, or permitting or
authorising the commencement or carrying out of any street works referred to in
subsection (1) in the performance of any function or discharge of any duty
conferred on the road authority by or under any written law, consult the
Commissioner in respect thereof.

(7) Nothing in this section shall require an application for approval under section
32 in respect of any street works referred to in subsection (1) for which the
relevant approval has been obtained from the Board before 1st August 2005.

Division 4 — Specifications and approvals

Approvals required
32.—(1) Subject to the provisions of this Act, every application for an approval
for the purposes of section 24, 26, 30 or 31 shall be —

(a) made to the Commissioner in such form and manner as the
Commissioner may require;

(b) accompanied by such plans of the works to which the application
relates, and such other documents, as the Commissioner may require; and

(c) accompanied by such non-refundable application fee as the
Commissioner may require which shall be paid in the prescribed manner.

(2) The Commissioner may require the plans referred to in subsection (1) (b) —

(a) to be made or certified by a qualified person appointed by the person
for whom the works are or are to be carried out; and



(b) to show such details or specifications as the Commissioner may
determine.

(3) Upon receipt of an application referred to in subsection (1) in respect of any
works, the Commissioner may, subject to subsection (4) —

(a) refuse to grant approval; or

(b) grant approval unconditionally or subject to such conditions as he
thinks fit.

(4) The Commissioner shall not grant any approval under section 30 (1) unless —

(a) the competent authority has first given written permission under the
provisions of the Planning Act (Cap. 232) for  the use of the land for the
construction of a street referred to in section 30 (1); or

(b) the use of the land for the construction of a street referred to in section
30 (1) has been authorised under section 21 (6) of the Planning Act.

(5) Where the plans referred to in subsection (1) (b) are certified by a qualified
person, the Commissioner may, on the basis of such certification and
without checking those plans, issue an approval in respect of the works, except
that nothing shall prohibit or prevent the Commissioner from carrying out
random checks on any of the plans referred to in subsection (1) (b) before
approving the works.

(6) Where an approval has been granted under subsection (3) in respect of plans
submitted under subsection (1) (b) and the applicant intends to depart or deviate
from the plans approved, he shall apply to the Commissioner for his approval of
the plans showing the proposed departure or deviation, and subsections (2) to (5)
shall apply, with the necessary modifications, to an application for an approval
under this subsection.

(7) Any approval granted in respect of any works under this section shall
automatically lapse —

(a) in a case where a written permission has been granted by the
competent authority under the Planning Act in respect of works, if the
written permission lapses pursuant to section 20 of that Act; or

(b) if the works are not commenced within the period specified in the
approval.



(8) The Commissioner may, at any time, by notice in writing revoke any
approval granted under subsection (3) if he is satisfied —

(a) that any information given in the application for the approval or any
document submitted to the Commissioner in respect of the application is
false in a material particular; or

(b) that the person has failed to comply with any condition imposed by
the Commissioner under subsection (3).

Compliance certificates
33.—(1) Where any works in respect of which an approval has been granted
under section 32 have been completed, the person to whom the approval was
granted shall apply for a compliance certificate in such form and manner as the
Commissioner may require.

(2) If the Commissioner is satisfied that the works in respect of which an
approval has been granted under section 32 have been completed in accordance
with the plans for those works referred to in section 32 (1) (b) and any
condition imposed by the Commissioner under section 32 (3), he may grant
a compliance certificate unconditionally or subject to such conditions as he thinks
fit.

(3) Where the Commissioner has revoked any approval under section 32 (8), any
compliance certificate granted in respect of the works shall be automatically
revoked.

Specifications
34.—(1) The Commissioner may issue or approve and from time to time review
and revise specifications for planting areas, green verges and open spaces to be
used as public parks.

(2) If any provision in any specifications issued or approved by the
Commissioner under subsection (1) is inconsistent with any regulations made
under this Act, such provision shall, to the extent of the inconsistency, either
have effect subject to such regulations or, where appropriate, having regard to
such regulations, shall not have effect.

Duties of qualified person
35.—(1) Every qualified person referred to in section 32 (2) (a) shall —

(a) take all reasonable steps and exercise due diligence in supervising and
inspecting the works to ensure that those works are carried out in



accordance with this Act and with the plans submitted under section 32
and with all conditions imposed by the Commissioner under that section;
and

(b) notify the Commissioner of any contravention of the provisions of this
Act pertaining to the works.

(2) Any qualified person who contravenes any of the requirements of
subsection(1) shall be guilty of an offence and shall be liable on conviction to a
fine not exceeding $30,000 and, in the case of a continuing offence, to a further
fine not exceeding $500 for every day or part thereof during which the offence
continues after conviction.

(3) In any prosecution against a qualified person for an offence under subsection
(1) (b), it shall be a defence for him to prove to the satisfaction of the court that he
did not know or could not reasonably have discovered the contravention
referred to in the charge.

Liabilities related to plans, certificates and documents
36.—(1) Any person for whom any works are carried out, or any person who in
carrying out the works deviates, or permits or authorises any planting area, open
space or green verge to deviate, in any material way from any plans approved by
the Commissioner under section 32 shall be guilty of an offence and shall be
liable on conviction to a fine not exceeding $30,000 and, in the case of a
continuing offence, to a further fine not exceeding $500 for every day or part
thereof during which the offence continues after conviction.

(2) Any person who —

(a) being required by this Act to make or produce to the Commissioner
any plan or document;

(b) for the purpose of obtaining any certificate or approval from the
Commissioner under this Act; or

(c) for the purpose of establishing any fact relevant to the administration
of this Act,
makes or produces any plan or document which —

(i) is false in a material particular;

(ii) has not been made by the person by whom it purports to have
been made; or



(iii) has been in any way altered or tampered with,
shall be guilty of an offence and shall be liable on conviction to a
fine not exceeding $30,000.

PART VI

PREVENTION OF DANGERS

Trees and plants obstructing traffic
37.Where the Commissioner is satisfied that any tree or plant, whether or not
dead or dying, on any premises adjoining a street, railway or rapid transit system
or any part thereof —

(a) is likely, by falling or otherwise, to obstruct the traffic on the street,
railway or rapid transit system or endanger the lives or property of
travellers thereon; or

(b) is obstructing or is likely, in any way, to obstruct the view of —

(i) any motorist on the street; or

(ii) any operator of the railway or rapid transit system,
the Commissioner may serve an enforcement notice requiring
the occupier of the premises to take such measures (including
cutting the tree or plant or any part of it) as the Commissioner
thinks fit within the time specified in the notice.

[Parks and Trees 1996 Ed., s. 11 (1)]

Imminently dangerous trees or plants
38.—(1) Where the Commissioner is satisfied that —

(a) the condition of any tree or plant, whether or not dead or dying, on
any premises constitutes an immediate threat to life or property; or

(b) it is reasonably necessary to cut or damage a tree or plant, whether or
not dead or dying, on any premises to protect human life or property from
fire or for extinguishing or restricting the spread of fire,
he may take such measures and do such works on those premises or other
premises adjacent thereto as may be necessary to cut or damage the tree or
plant or any part of it.



(2) All costs and expenses incurred by the Commissioner under subsection (1)
shall constitute a debt due from the occupier of the premises referred to in that
subsection to the Board, and may be recoverable in the manner provided for in
this Act.

[Parks and Trees 1996 Ed., s. 12]

PART VII

POWERS OF ENFORCEMENT

Power to require information in respect of contraventions
39.—(1) Where it appears to the Commissioner or any authorised officer that
there may have been a contravention of any provision of this Act, he may serve
an information notice to require any person who appears to him to be acquainted
with the circumstances of the case to furnish him, within such time as may be
specified in the notice, with information relating to that case in the possession or
within the knowledge of that person.

(2) An information notice under subsection (1) shall be complied with by giving
the required information in writing to the Commissioner or authorised officer, as
the case may be.

(3) Any person who fails to comply with any notice under subsection (1) shall be
guilty of an offence and shall be liable on conviction to a fine not exceeding
$10,000.

(4) It shall be a defence for a person charged with an offence under subsection (3)
to prove that he did not know and could not with reasonable diligence have
ascertained, the information required in the information notice.

(5) If any person —

(a) makes any statement purporting to comply with a requirement of an
information notice which he knows to be false or misleading in a material
particular; or

(b) recklessly makes such a statement which is false or misleading in a
material particular,
he shall be guilty of an offence and shall be liable on conviction to a fine
not exceeding $10,000.

[National Parks 1997 Ed., s. 30]



Power of entry and to demand particulars of identity
40.—(1) The Commissioner or any authorised officer may, with such assistants
and workmen as are necessary, at any reasonable time, enter upon any land for
the purpose of —

(a) ascertaining whether there is, or has been, on or in connection with the
premises, a contravention of this Act;

(b) ascertaining whether circumstances exist that would authorise the
Commissioner to take any action or execute any works under this Act; or

(c) taking any action or carrying out any works, authorised or required by
this Act.

(2) The Commissioner or any authorised officer may take or cause to be taken
any photograph of the premises and any property or material found thereon and
such other steps as he may consider necessary without involving any search or
seizure of any premises, thing or person.

(3) The occupier of any premises shall, if required by the Commissioner or any
authorised officer, as the case may be —

(a) give his name and address;

(b) provide proof of his identity; and

(c) give the name and address of the owner of the premises, if known.

(4) Any person who —

(a) wilfully obstructs the Commissioner or any authorised officer in the
performance of any matter or thing which he is authorised to do by this
section; or

(b) upon being required by the Commissioner or any authorised officer to
give his name and address or to furnish any particulars under subsection
(3), refuses to do so or wilfully mis-states his name or address or furnishes
false particulars,
shall be guilty of an offence and shall be liable on conviction to a fine not
exceeding $10,000.

Powers of arrest in certain circumstances



41.—(1) The Commissioner, an authorised officer or a police officer may arrest,
without warrant, any person who has committed or whom he reasonably
suspects to have committed an offence under this Act if —

(a) the person declines to give his name and address; or

(b) there is reason to doubt the accuracy of the name and address, if given.

(2) A person arrested under this section may be detained until his name and
address are correctly ascertained except that no person so arrested shall be
detained longer than is permitted by written law and is necessary for bringing
him before a court unless the order of a court for his detention is obtained.

[Parks and Trees 1996 Ed., s. 22]

Enforcement powers in national parks, nature reserves and public parks
42.—(1) The Commissioner, an authorised officer, a park ranger or a police
officer may, without warrant, arrest any person within any national park, nature
reserve or public park if that person, in contravention of this Act, fails or refuses
to leave the national park, nature reserve or public park, as the case may be, or
any part thereof, after being requested by the Commissioner, authorised officer,
park ranger or police officer to do so.

(2) A park ranger may, without warrant, arrest any person who has committed
or whom he reasonably suspects to have committed an offence under this Act
within a national park, nature reserve or public park if —

(a) the person declines to give his name and address; or

(b) there is reason to doubt the accuracy of the name and address, if given.

(3) If the Commissioner, an authorised officer, a park ranger or a police officer
has reason to believe that any offence has been committed under this Act within
any national park, nature reserve or public park, he may inspect and search any
baggage, equipment, package, container, tent, vehicle, boat, craft or place and
seize any thing therein which he requires as evidence that any such offence has
been committed.

(4) The Commissioner, an authorised officer, a park ranger or a police officer
may remove from any national park, nature reserve or public park any vehicle,
boat or thing brought into or left in the national park, nature reserve or public
park or any part thereof in contravention of this Act or which is likely to
cause danger or obstruction.



[National Parks 1997 Ed., ss. 34, 35 and 37]

PART VIII

OFFENCES, PENALTIES AND PROCEEDINGS

Penalty for obstructing Commissioner, etc., in his duty
43.Any person who —

(a) hinders or obstructs the Commissioner, an authorised officer or a park
ranger in the performance or execution of his duty or of any thing which
he is empowered or required to do under this Act; or

(b) interferes with any works authorised to be done by the Commissioner
or any authorised officer or park ranger under this Act,
shall be guilty of an offence and shall be liable on conviction to a fine not
exceeding $10,000 or to imprisonment for a term not exceeding 6 months
or to both.

[Parks and Trees 1996 Ed., s. 18; National Parks 1997 Ed., s. 32]

Parking of vehicles on green verges and turfed open spaces prohibited
44.—(1) Any person who, without reasonable excuse, parks a vehicle on any
green verge or any turfed open space which is managed or maintained by the
Board shall be guilty of an offence and shall be liable on conviction to a fine not
exceeding $10,000.

(2) In this section, “park” means to bring a vehicle to a stationary position or to
cause it to wait for any purpose.

[Parks and Trees 1996 Ed., s. 13]

Liability of owner, etc., of vehicle for offence committed
45.—(1) When an offence under this Act is committed in relation to a vehicle, the
person who at the time of the commission of the offence is the owner of the
vehicle or, in the case of a deregistered vehicle, is the person who immediately
prior to the deregistration was registered as the owner of the vehicle in respect of
which the offence is committed shall be guilty of the offence in all respects as if
he were the actual offender guilty of the offence unless the court is satisfied that
the vehicle was at the relevant time a stolen vehicle or a vehicle illegally taken or
used.



(2) Nothing in this section shall affect the liability of the actual offender but,
where a penalty has been imposed on or recovered from a person in relation to
an offence, no further penalty shall be imposed on or recovered from any other
person in relation thereto.

(3) Notwithstanding subsection (1), no owner of a vehicle shall, by virtue of this
section, be guilty of an offence if he —

(a) within 14 days after service on him of a notice alleging that he has been
guilty of an offence, furnishes by a statement in writing to the
Commissioner stating truthfully the name and address of the person who
was in charge of the vehicle at all relevant times relating to the offence
concerned; or

(b) satisfies the court that he did not know and would not with reasonable
diligence have ascertained such name and address.

(4) A statement made under subsection (3) if produced in any proceedings
against the person named therein in respect of the offence concerned shall be
sufficient evidence that such person was in charge of the vehicle at all relevant
times relating to such offence unless evidence to the contrary is adduced.

[Parks and Trees 1996 Ed., s. 17]

Default in compliance with notice or condition
46.—(1) Any person who, without reasonable excuse —

(a) fails to comply with the requirements of any of the following notices
served on him:

(i) a tree conservation notice under section 15 (1);

(ii) a reinstatement notice under section 11 (1), 21 (1), 26 (3) or 31
(3);

(iii) an enforcement notice under section 24 (3), 28 (3), 30 (3) or 37;

(iv) a maintenance notice under section 25 (2); or

(v) a notice to plant or replant under section 27 (1); or

(b) contravenes any condition of approval imposed by the Commissioner
under section 12, 20 or 32,



shall be guilty of an offence and shall be liable on conviction to a fine not
exceeding $20,000 and, in the case of a continuing offence, to a further fine
not exceeding $200 for every day or part thereof during which the offence
continues after conviction.

(2) In any proceedings against a person for an offence under subsection (1), it
shall be a defence for that person charged to prove to the satisfaction of the court
that he has used all due diligence to comply with the notice or condition of
approval imposed.

(3) The cost of any measures or works carried out in accordance with any notice
referred to in subsection (1) (a) shall be borne by the person on whom the notice
is served.

(4) If any notice or condition of approval referred to in subsection (1) is not
complied with to the satisfaction of the Commissioner, the Commissioner may at
any time enter the premises concerned and carry out or cause to be carried out all
or any of the steps which are in his opinion necessary to secure compliance with
the notice or condition of approval, as the case may be, including cutting or
removing any tree, or removing, detaining and disposing of any property or
materials on the premises.

(5) All costs and expenses reasonably incurred by the Commissioner in exercise
of the powers conferred by subsection (4) shall constitute a debt due from any
person in default of the notice or condition of approval referred to in subsection
(1), and may be recoverable in the manner provided for in this Act.

(6) Where —

(a) any land has 2 or more occupiers; and

(b) any measures have been taken or works have been executed by the
Commissioner under this Act pursuant to any contravention of the notice
or condition of approval referred to in subsection (1),
the occupiers shall be liable jointly for the whole costs and expenses
incurred by the Commissioner, and those costs and expenses shall be
apportioned in such manner as appears to the Commissioner to be
reasonable.

(7) The certificate of the Commissioner stating the amount of the costs and
expenses so incurred in exercise of the powers conferred by subsection (4) shall
be conclusive evidence of that amount.



(8) Any person to whom a notice has been issued as an occupier of the premises
shall, if he is not the occupier of the premises in respect of which the notice has
been issued, within 7 days from the date on which the notice was served on him,
inform the Commissioner in writing that he is not the occupier.

(9) Any person who fails to comply with subsection (8) shall, unless he proves to
the satisfaction of the court before which the question of liability to pay the costs
and expenses is determined under section 48, be deemed, for the purpose of
recovering such costs and expenses, to be the occupier of the premises in
respect of which the notice was issued.

(10) Where, in any case referred to in subsection (9), the court is satisfied that the
person in default has shown sufficient cause for his default in not complying
with any notice referred to in subsection (1), the costs and expenses incurred
by the Commissioner in exercise of the powers conferred by subsection (4) may,
notwithstanding that the notice has not been issued to the occupier of the
premises, be recoverable by the Board from the occupier in the manner provided
for in this Act.

Recovery of costs
47.—(1) Where in any court proceedings against any person for an offence under
this Act which relates to any damaged or destroyed property which is —

(a) owned by the Government or the Board;

(b) maintained or managed by the Board; or

(c) under the management or control of the Commissioner under this Act,
the court before which the person is convicted of the offence may, in
addition to passing any sentence for that offence, make an order requiring
that person to pay to the Government or the Board, as the case may be, a
sum of money to be fixed by the court which, in the opinion of the court,
represents the value (including any intrinsic value) of the damaged or
destroyed property.

(2) The court may, in its discretion, allow time for the payment of the sum of
money under subsection (1) and grant extension of the time so allowed, or direct
payment of that sum to be made by instalments.

Compensation, damages, fees, costs and expenses to be determined by
Magistrate’s Court or District Court
48.—(1) Except as otherwise provided, in all cases where compensation,
damages, fees, costs or expenses are provided under this Act to be paid, the



amount and, if necessary, the apportionment of the amount and any question of
liability shall, in case of dispute, or failure to pay, be summarily ascertained and
determined by a Magistrate’s Court or, if the amount claimed exceeds
the Magistrate’s Court limit, by a District Court.

(2) If the amount of compensation, damages, fees, costs or expenses is not paid
by the party liable to pay it within 7 days after demand, that amount may be
reported to a Magistrate’s Court or District Court and recovered in the same way
as if it were a fine imposed by a Magistrate’s Court or a District Court.

(3) An appeal shall lie to the High Court from any decision of a Magistrate’s
Court or a District Court under this section, and the provisions of the Criminal
Procedure Code (Cap. 68) shall apply, with the necessary modifications, to
all such appeals.

Offences by bodies corporate, etc.
49.—(1) Where an offence under this Act committed by a body corporate is
proved —

(a) to have been committed with the consent or connivance of an officer;
or

(b) to be attributable to any act or default on his part,
the officer as well as the body corporate shall be guilty of the offence and
shall be liable to be proceeded against and punished accordingly.

(2) Where the affairs of a body corporate are managed by its members,
subsection (1) shall apply in relation to the acts and defaults of a member in
connection with his functions of management as if he were a director of the body
corporate.

(3) Where an offence under this Act committed by a partnership is proved —

(a) to have been committed with the consent or connivance of a partner; or

(b) to be attributable to any act or default on his part,
the partner as well as the partnership shall be guilty of the offence and
shall be liable to be proceeded against and punished accordingly.

(4) Where an offence under this Act committed by an unincorporated association
(other than a partnership) is proved —



(a) to have been committed with the consent or connivance of an officer of
the unincorporated association or a member of its governing body; or

(b) to be attributable to any act or default on the part of such an officer or a
member,
the officer or member as well as the unincorporated association shall be
guilty of the offence and shall be liable to be proceeded against and
punished accordingly.

(5) In this section —

"officer" —

(a) in relation to a body corporate, means any director, member of the
committee of management, chief executive, manager, secretary or other
similar officer of the body corporate and includes any person purporting
to act in any such capacity; and

(b) in relation to an unincorporated association (other than a partnership),
means the president, the secretary, or any member of the committee of the
unincorporated association, or any person holding a position analogous to
that of the president, secretary or member of the committee and includes
any person purporting to act in any such capacity;

"partner" includes a person purporting to act as a partner.

(6) The Minister may, by regulations made under this section, provide for the
application of any provision of this section, with such modifications as the
Minister considers appropriate, to any body corporate or unincorporated
association formed or recognised under the law of a territory outside Singapore.

[Parks and Trees 1996 Ed., s. 25; National Parks 1997 Ed., s. 33]

Jurisdiction of court
50. Notwithstanding any provision to the contrary in the Criminal Procedure
Code (Cap. 68), a District Court shall have jurisdiction to try any offence under
this Act and shall have power to impose the full penalty or punishment in
respect of the offence.

Composition of offences
51.—(1) The Commissioner may, in his discretion, compound any offence under
this Act as may be prescribed as being an offence which may be compounded by



collecting from the person reasonably suspected of having committed the offence
a sum amounting to —

(a) one half of the amount of the maximum fine that is prescribed for the
offence; or

(b) $2,000,
whichever is the lower.

(2) Notwithstanding the payment of the composition amount under subsection
(1), any compensation, damages, fees, costs or expenses which are provided to be
paid under this Act shall remain payable.

(3) On payment of the composition amount under subsection (1), no further
proceedings shall be taken against that person in respect of the offence.

[Parks and Trees 1996 Ed., s. 20 (1); National Parks 1997 Ed., s. 38]

Prosecutions
52.Proceedings in respect of any offence under this Act may be conducted by any
police officer or authorised officer authorised in writing in that behalf by the
Commissioner.

[National Parks 1997 Ed., s. 39]

Evidence
53.—(1) Subject to this section, the contents of any document prepared, issued or
served under, by virtue of or for the purposes of this Act shall, until the contrary
is proved, be presumed to be correct.

(2) In any proceedings instituted for the carrying out of any works in
contravention of the provisions of this Act, the occupier of the premises at the
time the works were carried out shall be presumed, until the contrary is proved,
to be the person carrying out the works.

(3) Where any information in respect of any works or any matter relating to or
for the purposes of this Act is provided by electronic means, the production of
any document under the hand of the officer responsible for providing such
information purporting to be a hard-copy transcript of all or any such
information shall, in all courts and in all proceedings, be sufficient evidence
of the information provided electronically and all courts shall in all proceedings
take judicial notice of the signature of the officer.



Presumptions and defences
54.—(1) Where it is proved that a tree or plant was cut or damaged in
contravention of section 14 (1) or (2), 18 (1) or (2) or 27 (2), it shall be presumed,
until the contrary is proved —

(a) that the occupier of the premises on which the tree or plant was
growing; or

(b) where any building works were being carried out in that part of the
premises where the tree or plant was growing at or about the time that the
tree or plant was cut or damaged, that —

(i) the person who was carrying out the works at the time;

(ii) the employer of the person referred to in sub-paragraph (i) at
the time of the offence; and

(iii) the qualified person or other person who instructed or caused
or permitted the person referred to in sub-paragraph (i) to cut or
damage that tree or plant,
had cut or damaged the tree or plant.

(2) In any proceedings for an offence under section 14 (2), 18 (2) or 27 (3) against
any person referred to in subsection (1) (b) (ii) or (iii), it shall be a defence for that
person charged to prove to the satisfaction of the court —

(a) that the offence was committed without his consent or connivance; and

(b) that he had exercised all such diligence to prevent the commission of
the offence as he ought to have exercised having regard to the nature of
his responsibilities as an employer or a qualified person or such other
person and to all the circumstances.

PART IX

GENERAL

Act not to affect liability in tort of occupier
55. Nothing in this Act shall affect the liability in tort of an occupier for any
injury or damage caused to any person or property arising from any tree or plant
growing on his land.

[Parks and Trees 1996 Ed., s. 24]



Appeal to Minister
56.—(1) Any person who is aggrieved by —

(a) any tree conservation notice under section 15 (1);

(b) any reinstatement notice under section 11 (1), 21 (1), 26 (3) or 31 (3);

(c) any enforcement notice under section 24 (3), 28 (3), 30 (3) or 37;

(d) any maintenance notice under section 25 (2);

(e) any notice to plant or replant under section 27 (1); or

(f) any decision of the Commissioner in refusing to grant an approval
under section 12, 20 or 32,
may, within 14 days from the date of service of the notice, or the date he is
notified of the Commissioner’s decision, appeal to the Minister in the
prescribed form and manner.

(2) Notwithstanding that an appeal is lodged under subsection (1), the notice or
decision appealed against shall take effect and be complied with unless
otherwise ordered by the Minister.

(3) The Minister may, after considering the appeal, dismiss or allow the appeal,
unconditionally or subject to such conditions as he thinks fit, and the notice or
decision shall be confirmed, rescinded or varied in such manner as the Minister
may decide.

(4) The Minister may, in considering an appeal under this section, give the
appellant an opportunity to make representations in writing.

(5) The decision of the Minister in any appeal under this section shall be final.

Payment to Board of fees, charges, etc.
57.All fees, charges, composition amounts and any other moneys collected under
this Act shall be paid to the Board.

[Parks and Trees 1996 Ed., s. 26]

Exemption
58.—(1) The Minister may, by order published in the Gazette, with or without
conditions, exempt any class or description of person, thing, premises or
works from any of the provisions of this Act.



(2) If an exemption is granted under this section with conditions, the exemption
operates only if the conditions are complied with.

[Parks and Trees 1996 Ed., s. 27]

Service of documents
59.—(1) Any notice or document required or authorised by this Act to be served
on any person, and any summons issued by a court against any person in
connection with any offence under this Act may be served on the person —

(a) by delivering it to the person or to some adult member or employee of
his family or household at his usual or last known place of residence;

(b) by leaving it at his usual or last known place of residence or business
in an envelope addressed to the person;

(c) by sending it by registered post addressed to the person at his usual or
last known place of residence or business; or

(d) in the case of an incorporated company, a partnership or a body of
persons —

(i) by delivering it to the secretary or other like officer of the
company, partnership or body of persons at its registered office or
principal place of business; or

(ii) by sending it by registered post addressed to the company,
partnership or body of persons at its registered office or principal
place of business.

(2) Any notice, document or summons sent by registered post to any person in
accordance with subsection (1) shall be deemed to be duly served on the person
at the time when the notice, document or summons, as the case may be, would in
the ordinary course of post be delivered and, in proving service of the notice,
document or summons, it shall be sufficient to prove that the envelope
containing the same was properly addressed, stamped and posted by
registered post.

(3) Any notice or document required or authorised by this Act to be served on
the owner or occupier of any premises or any summons issued by a court against
any such owner or occupier in connection with any offence under this Act may
be served by delivering it or a true copy thereof to some adult person on the
premises or, if there is no such person on the premises to whom it can



with reasonable diligence be delivered, by affixing the notice, document or
summons to some conspicuous part of the premises.

(4) Any notice or document required or authorised by this Act to be served on
the owner or occupier of any premises or any summons issued by a court against
any such owner or occupier in connection with any offence under this Act shall
be deemed to be properly addressed if addressed by the description of the
owner or occupier of the premises without further name or description.

(5) Notwithstanding subsection (1), a notice required or authorised by this Act to
be served on the owner of any vehicle may be served by addressing the notice to
the owner of that vehicle without stating his name or address and may also be
served personally or by affixing the notice to the vehicle.

[Parks and Trees 1996 Ed., s. 14; National Parks 1997 Ed., s. 31]

Inaccuracies in document
60.—(1) No misnomer or inaccurate description of any person, premises,
building, holding, street or place named or described in any document prepared,
issued or served under, by virtue of or for the purposes of this Act shall in any
way affect the operation of this Act as respects that person or place if that person
or place is so designated in the document as to be identifiable.

(2) No proceedings taken under or by virtue of this Act shall be invalid for want
of form.

Protection from liability
61.—(1) No suit or other legal proceedings shall lie personally against the
Commissioner, an authorised officer or a park ranger for anything which is in
good faith done or intended to be done in the execution or purported execution
of this Act or any other written law.
(2) Nothing in this Act shall make it obligatory for the Commissioner or any
authorised officer —

(a) to inspect any works or the site of any proposed works to ascertain —

(i) whether the provisions of this Act are complied with; or

(ii) whether any plans or other documents submitted to him are
accurate;

(b) to issue any notice under this Act; or



(c) to take any action or carry out any works authorised under this Act.

[Parks and Trees 1996 Ed., s. 23; National Parks 1997 Ed., s. 28]

Amendment of Schedule
62.—(1) The Minister may, after consulting the Board, by order published in the
Gazette, amend, add to, vary or revoke the whole or any part of the Schedule.

(2) Every order made under subsection (1) shall be presented to Parliament as
soon as possible after publication in the Gazette.

Regulations
63.—(1) The Board may, with the approval of the Minister, make regulations for
carrying out the purposes and provisions of this Act.

(2) Without prejudice to the generality of subsection (1), the Board may, with the
approval of the Minister, make regulations for or with respect to all or any of the
following matters:

(a) in relation to the management and control of national parks, nature
reserves and public parks —

(i) the preservation of order and the prevention of nuisance therein;

(ii) prescribing the days and times of admission thereto or to any
part thereof;

(iii) the conservation and protection of plants, animals and other
organisms and property;

(iv) the admission of vehicles thereto and the regulation of traffic
therein;

(v) the prohibition of any particular act therein;

(vi) prescribing the fees payable in respect of admission thereto or
to any part thereof;

(vii) prescribing the fees payable for the use of the premises or the
facilities therein;



(viii) prescribing for the forfeiture, sale or disposal of any vehicle,
boat or thing removed under section 42 and the recovery of any
expenses connected therewith;

(b) the applications for approval under section 12, 20 or 32, including the
form, manner and mode of such applications, the documents to be
submitted and other matters related to those sections;

(c) the management of heritage road green buffers, including the
prohibition and regulation of any particular act within the heritage road
green buffers and the conservation and protection of trees and plants
growing on heritage road green buffers;

(d) prescribing that any act or omission in contravention of any
regulations shall be an offence and prescribing penalties for such offences,
which penalties shall not exceed a fine of $10,000;

(e) regulating and prescribing standards for the planting, aeration and
maintenance of trees and plants within any planting areas, green verges
and open spaces to be used as public parks;

(f) the prescribing of forms necessary for the administration of this Act;

(g) the prescribing of fees and charges for the purposes of this Act; and

(h) any other matter which by this Act is required or permitted to be
prescribed or is necessary or convenient to be prescribed for carrying out
or giving effect to any provision of this Act.

[Parks and Trees 1996 Ed., s. 28]

Transitional provisions
64.—(1) A person who, immediately before 1st August 2005, is —

(a) the Commissioner of Parks and Recreation;

(b) an officer appointed by the Minister under section 3 (2) of the repealed
Act; or

(c) an officer authorised by the Minister under section 3 (5) of the repealed
Act,



shall continue to hold such office as if he were appointed under section 4
(1) as the Commissioner, as an authorised officer under section 4 (3) and
as a park ranger under section 4 (5) of this Act, respectively.

(2) Any permission, approval, decision, notice, summons, warrant, order or other
document prepared, made, granted, issued by the Commissioner of Parks and
Recreation under the repealed Act shall, so far as it is not inconsistent with the
provisions of this Act, continue and be deemed to have been prepared, made,
granted or issued under the corresponding provisions of this Act and except as
otherwise expressly provided in this Act, shall continue to have effect
accordingly.

(3) All acts done by or on behalf of the Commissioner of Parks and Recreation
before 1st August 2005 under the repealed Act shall continue to remain valid and
applicable as though done by the Commissioner under this Act, until such time
as invalidated, revoked, cancelled or otherwise determined by the
Commissioner.

(4) Where anything has been commenced by or on behalf of the Commissioner of
Parks and Recreation before 1st August 2005, such thing may be carried on and
completed by or under the authority of the Commissioner under the
corresponding provisions of this Act.

(5) Any application or other document lodged for approval under the provisions
of the repealed Act before 1st August 2005 and whose application was not
approved before that date shall, where applicable, be deemed to be an
application or a document lodged for approval under the corresponding
provisions of this Act.

(6) Any investigation, legal proceeding or remedy in respect of any right,
privilege, obligation, liability, penalty, forfeiture or punishment acquired,
accrued or incurred under the repealed Act may be instituted, continued or
enforced by the Commissioner as if a reference in the repealed Act to the
Commissioner of Parks and Recreation is a reference to the Commissioner under
this Act.

(7) In any written law or document, a reference to the repealed Act shall, in so far
as it is necessary for preserving its effect, be construed as a reference to this Act
and a reference to the Commissioner of Parks and Recreation shall be construed
as a reference to the Commissioner under this Act.

(8) Where an appeal has been made to the Minister under section 7 or 8 of the
repealed Act and the appeal has not been dealt with or disposed of immediately



before 1st August 2005, the appeal may be dealt with in accordance with that
repealed section as if this Act had not been enacted.

(9) Where a period of time specified in any provision of the repealed Act is
current on 1st August 2005, this Act shall have effect as if the corresponding
provision in this Act had been in force when that period began to run.

(10) Any subsidiary legislation made under the repealed Act and in force
immediately before 1st August 2005 shall, so far as it is not inconsistent with the
provisions of this Act, continue in force as if made under this Act until it is
revoked or repealed by subsidiary legislation made under this Act.

References in other written laws
65.Any reference in any written law to the National Parks Act (Cap. 198A) shall
be read as a reference to the National Parks Board Act.

[66

THE SCHEDULE

Sections 2, 7 and 62

AREAS DESIGNATED AS NATIONAL PARKS AND NATURE
RESERVES

PART I

NATIONAL PARKS

1.All those pieces of land situated in T.S. No. 25 known as the Singapore Botanic
Gardens, described as follows:

T.S. No.  Lot No.  Area (square metres)

No. 25   01642T  523,043.8
    01643A  34.4
    01644K  305.8
    01640V  4,550.3

Total      527,934.3

The boundaries of these areas are more particularly delineated on Certified Plans
Nos. 38578, 38579 and 38065 filed in the office of the Chief Surveyor.



2.All those pieces of land situated in T.S. No. 20 known as Fort Canning Park,
described as follows:

T.S. No.  Lot No.  Estimated Area (square metres)

 No. 20   Part of 00501X 166,837.6
    00500N  11,768.4
    00551C  1,000

 Total       179,606

The boundaries of these areas are more particularly delineated on Plan No. NP
5.9.1.9 (Fort Canning Park) filed in the Registry of the National Parks Board.

PART II

NATURE RESERVES

All those pieces of land situated in the Mukims of Sembawang, Mandai, Ulu
Kalang, Bukit Timah and Toa Payoh, forming parts of the Public Utilities Board
Catchment Area, known as the Central Catchment Nature Reserve, described as
follows:

Mukim No.  Lot No.  Estimated Area (square metres)

 No. 13 Sembawang Part of 04120X 339,879
    Part of 04121L 1,911,045
    Part of 04122C 409
    04123M  31,379
    04513P   52
    04518X  1,951
    04522L  16,587
    04524M  65,406

No. 14 Mandai Part of 00187M 11,867,890
   Part of 00289C 1832

    Part of 01253P 193
    Part of 01255A 85
    Part of 01256K 190
    Part of 99741N 25
    Part of 99871P 1,053

 No. 15 Ulu Kalang 00028N  14,438



    00030K  22,877
    00031N  7,660
    Part of 00046X 284
    Part of 01370W 747
    01371V  550
    Part of 02505T 6,273,325
    Part of 02506A 4,336,843
    99676T  14,679
    Part of 99686M 56,201

No. 16 Bukit Timah Part of 01224N 387
   Part of 01226L 2,081
   Part of 01231M 1,532
   02041M  1,871,333
   Part of 02044P 12,561

No. 17 Toa Payoh 03797X  231
   03799C   19
   Part of 05941W 3,577,758

Total      30,431,482

The boundaries of these areas are more particularly delineated on Plan No. NP
5.9.1.9 (Central Catchment Nature Reserve) filed in the Registry of the National
Parks Board.

2.All those pieces of land situated in Mukim No. 16, Bukit Timah, known as
Bukit Timah Nature Reserve, described as follows:

Mukim No. Lot No.  Estimated Area (square metres)

 No. 16 Bukit Timah Part of 00087A 43,680
    00354A  7,595
    Part of 00357X 654,750
    01176P  365
    01636T  9,698
    Part of 01637A 244,306
    Part of 01916P 11,347
    Part of 02042W 357,229
    Part of 02044P 24,027
    99501L  11,715
    Part of 99509K 137,107
    Part of 99531X 4,840



    Part of 99679X 43,222
    99762V   31
    Part of 99763P 76,530

Total      1,626,442

The boundaries of these areas are more particularly delineated on Plan No. NP
5.9.1.9 (Bukit Timah Nature Reserve) filed in the Registry of the National Parks
Board.

3.All those pieces of land (including foreshore) situated in Mukim No. 3, Pasir
Panjang, known as Labrador Nature Reserve, described as follows:

Mukim No. Lot No. Estimated Area (square metres)

No. 3 Pasir Panjang 99995P  993
    99992M  1,553
    Part of 01019A 40,316
    Part of 01580X 49,135
    Part of 00492M 7,881

Total       99,878

The boundaries of these areas are more particularly delineated on Plan No. NP
5.9.1.9 (Labrador Nature Reserve) filed in the Registry of the National Parks
Board.

4.All those pieces of land (including foreshore) situated in Mukim No. 12, Lim
Chu Kang, known as Sungei Buloh Wetland Reserve, described as follows:

Mukim No.  Lot No.  Estimated Area (square metres)
No. 12 Lim

 Chu Kang  00990N  117,088
    00020N  32,775
    01312V  20,049
    01311W  25,798
    01313P  39,865
    01314T  13,967
    01324M  33,646
    01325W  11,158
    01023X  2,818
    Part of 01255P 57,663
    Part of 00989L 156,177



    Part of 01310M 54,933
    Part of 01240V 512,050
    Part of 01590K 235,718

 Total      1,313,705

The boundaries of these areas are more particularly delineated on Plan No. NP
5.9.1.9 (Sungei Buloh Wetland Reserve) filed in the Registry of the National Parks
Board.
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PARKS AND TREES ACT

(CHAPTER 216, SECTION 5 (1))

PARKS AND TREES (PRESERVATION OF TREES) ORDER

[2nd August 1991]

Citation
1.This Order may be cited as the Parks and Trees (Preservation of Trees) Order.

Tree conservation area
2.The lands specified in the Schedule are hereby designated for the purposes of section 5 (1)
of the Act.



FIRST SCHEDULE

(1) The area bounded by Dunearn Road, Whitley Road, Mt. Pleasant Road, Thomson Road,
Lornie Road, Pan Island Expressway, Clementi Road, Pasir Panjang Road, Telok
Blangah Road, Lower Delta Road, Ayer Rajah Expressway, Alexandra Road, River Valley
Road, Fort Canning Road and Selegie Road and more particularly delineated in the Sketch
Map set out in the Second Schedule.

(2) The area bounded by Netheravon Road, Cranwell Road, Loyang Avenue, Loyang Way,
Upper Changi Road North and Changi Village Road and more particularly delineated in the
Sketch Map set out in the Third Schedule.

SECOND SCHEDULE
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THE SCHEDULE Fees

Legislative History

PART I
PRELIMINARY

Citation

1. These Regulations may be cited as the Parks and Trees Regulations.

Definitions

2. In these Regulations, unless the context otherwise requires

public park and is designated as a carpark by the Commissioner, and includes any
access road to such an area;

Dangerous Fireworks Act (Cap.
72);

Arms and Explosives Act (Cap. 13);

cause it to wait for any purpose;

thin a carpark marked out for the parking of any
single vehicle;

any specific vehicle authorised by the Commissioner;

with any trade or business, whether or
not carried on by the person so soliciting;

captured.



PART II
MANAGEMENT AND CONTROL OF NATIONAL PARKS, NATURE

RESERVES AND PUBLIC PARKS

Division 1  Prohibited activities

Entry, etc., into national parks, nature reserves and public parks

3. (1)  No person shall

(a) enter any national park, nature reserve or public park or any part thereof that
is closed to the public;

(b) enter or leave any national park, nature reserve or public park or any part
thereof except at designated points of entry to or exit from, as the case may
be, the national park, nature reserve or public park; or

(c) enter or leave any part of a national park, nature reserve or public park that is
reserved for the use of particular persons or bodies or for a particular sector of
the public unless the person is a person, or belongs to a body or sector of the
public, for whose use it is reserved.

(2)  No person shall, except with the approval of the Commissioner and in accordance
with the terms and conditions of such approval, enter or remain in any national park, nature
reserve or public park or any part thereof outside of the days and beyond the times of
admission specified by the Commissioner in notices posted at every entrance to the national
park, nature reserve or public park.

Prohibited acts within national parks, nature reserves and public parks

4. (1)  No person shall, within a national park, nature reserve or public park

(a) cause any lake, pool or other body of water to be fouled;

(b) throw, deposit or leave behind any refuse, litter, object or article except in a
litter bin provided for that purpose;

(c) soil or deface any building, structure, furniture, ornament, equipment or other
property;

(d) gamble or assist in gambling;

(e) beg, tout or solicit;

(f) appear nude or be clad in such manner as to offend against public decency;

(g) behave in a disorderly or an indecent or offensive manner;



(h) enter or attempt to enter any public restroom designated for use by the opposite
sex;

(i) bathe or wash in any body of water; or

(j) use any facility, utility or amenity for a purpose other than that for which it is
provided.

(2)  Where the Commissioner has, by means of notice displayed in, or at the boundary of,
a national park, nature reserve or public park or part thereof to which the notice relates, or by
means of written notice issued to a user of the national park, nature reserve or public park

(a) prohibited the use of any musical instrument or sound equipment in the national
park, nature reserve or public park or that part thereof; or

(b)
may endanger or cause discomfort or inconvenience to other users of the national
park, nature reserve or public park,

a person shall not use such instrument or equipment, or carry on that prohibited activity, in
the national park, nature reserve or public park or the part to which the notice relates.

(3)  For the purposes of paragraph (1)(g), a person does not conduct himself in an
offensive manner as referred to in that paragraph merely by using offensive language.

Prohibited acts within public parks

5. No person shall carry out any activity within any public park which he knows or
ought reasonably to know

(a) causes or may cause alteration, damage or destruction to any property, tree or plant
within the public park; or

(b) causes or may cause injury to, or the death of, any animal or any other organism
within the public park.

Smoking in nature reserve prohibited

6. (1)  No person shall smoke within any part of a nature reserve.

(2)  In paragraph (1)
substance and includes the holding of any cigar, cigarette, pipe or any other form of tobacco
product which is alight or emitting smoke.

Division 2  Regulated activities

Residing in national park, nature reserve or public park

7. No person shall reside in any national park, nature reserve or public park, unless the
person has been granted a lease or licence to reside therein.



General acts requiring approval

8. (1)  No person shall, except with the approval of the Commissioner and in accordance
with the terms and conditions of such approval, do any of the following in any national park,
nature reserve or public park:

(a) sell or hire, attempt to sell or hire, expose or display for sale or hire, or solicit for sale
or hire, any article, thing or service to any person;

(b) organise or participate (other than solely as a member of an audience) in any
amusement, entertainment, instruction, performance or activity for money or
other consideration of any kind;

(c) film any video, movie or television film for sale, hire or profit;

(d) climb any wall, fence, barrier, railing, hedge, tree, post or other structure;

(e) hang or affix any light, bill, placard, notice or other thing on any plant, tree or
structure;

(f) discharge any dangerous fireworks, explosive or weapon;

(g) remove or displace any seat, barrier, railing, post, structure, ornament or any
implement used in the laying out or maintenance of the national park, nature
reserve or public park.

(2)  No person shall, except with the approval of the Commissioner and in accordance
with the terms and conditions of such approval, carry out any of the following activities
within any public park:

(a) cut, collect or displace any tree or plant or any part thereof;

(b) affix, set up or erect any sign, shrine, altar, religious object, shelter, structure or
building;

(c) clear, break up, dig or cultivate any land;

(d) use or occupy any building, vehicle, boat or other property of the Board;

(e) wilfully drop or deposit any dirt, sand, earth, gravel, clay, loam, manure, refuse,
sawdust, shavings, stone, straw or any other matter or thing from outside the public
park;

(f) capture, displace or feed any animal;

(g) disturb or take the nest of any animal;

(h) collect, remove or wilfully displace any other organism;



(i) use any animal, firearm, explosive, net, trap, hunting device or instrument or means
whatever for the purpose of capturing any animal;

(j) nting device;

(k) erect any post, rail, fence, pole, booth, stand, stall or other structure.

(3)  In addition to paragraphs (1) and (2), no person shall, except with the approval of the
Commissioner and in accordance with the terms and conditions of such approval

(a) carry out any play-reading, recital, lecture, talk, address, debate or discussion;

(b) organise or participate (other than solely as a member of audience) in any
performance or exhibition; or

(c) organise any demonstration, at the area in Hong Lim Park known as the

S 31/2013) and the Schedule to the Public Order (Unrestricted Area) Order
2013 (G.N. No. S 30/2013), respectively.

[S 224/2012 wef 27/05/2012]
[S 74/2013 wef 27/01/2013]

Camping and barbecues

9. (1)  No person shall camp in any national park, nature reserve or public park or any
part thereof except

(a) with a permit from the Commissioner and in accordance with the terms and
conditions of that permit; and

(b) within the area of the national park, nature reserve or public park that is set aside for
camping.

(2)  No person shall light, maintain or use a fire or hold a barbecue in any national park or
public park or any part thereof except

(a) with a permit from the Commissioner and in accordance with the terms and
conditions of that permit; and

(b) within the area of the national park or public park that is set aside as a fireplace or for
barbecues.

(3)  No person shall leave unattended any fire that the person has lit, maintained or used.

(4)  Notwithstanding paragraphs (1) and (2), the Commissioner may, in any particular case
or class of cases, determine that no permit shall be required for the purpose of carrying out
any of the activities referred to in paragraph (1) or (2).



Restrictions relating to animals in national park or public park

10. (1)  No person shall, except with the approval of the Commissioner

(a) bring an animal (other than a domestic animal that is his pet or guide dog) into, or
allow any such animal belonging to him or under his charge to remain in, a national
park or public park; or

(b) leave, abandon or release any animal in a national park or public park.

(2)  No person shall bring an animal (being an animal that is not prohibited under
paragraph (1)(a)) into, or allow any such animal belonging to him or under his charge to
remain in, a national park or public park unless

(a) in the case of a dog, it is

(i) on a leash, chain or cord which is suitable to restrain the animal except when
in an area referred to in paragraph (4);

(ii) kept under the control of the person; and
(iii) restrained from causing annoyance or nuisance to any person, or damage to

or interference with any plant or property or any other animal; or

(b) in the case of any other animal (being an animal that is not prohibited under
paragraph (1)(a)), it is

(i) kept under the control of the person; and
(ii) restrained from causing annoyance or nuisance to any person, or damage to

or interference with any plant or property or any other animal.

(3)  Notwithstanding paragraphs (1) and (2), where the Commissioner has, by notice in, or
at the boundary of, a national park or public park or part thereof to which the notice relates,
prohibited the entry of any animal to any part of the national park or public park or part
thereof, no person shall bring any such animal into, or allow any such animal belonging to
him or under his charge to remain in, that part of the national park or public park.

(4)  Notwithstanding paragraph (2)(a), where the Commissioner has, by notice in, or at the
boundary of, a national park or public park or part thereof to which the notice relates,
designated any part of the national park or public park to be an area where dogs can run
freely, a person shall not be required to restrain any dog belonging to him or under his charge
on a leash,  chain or cord but may let  it  run freely in that part  of the national park or public
park.

(5)  No person shall cause or permit any animal belonging to him or under his charge to
enter any public restroom, lake, reservoir, pond, stream or fountain in any national park or
public park.

(6)  A person who brings an animal into,  or allows an animal belonging to him or under
his charge to enter or remain in, a national park or public park shall pick up and remove from
the national park or public park any faeces deposited by the animal and dispose of any such
faecal matter properly in a hygienic manner.



Restrictions relating to vehicles, etc.

11. (1)  No person shall, without the permission of the Commissioner, in any national
park, nature reserve or public park

(a) bring, ride or drive a vehicle except within a carpark;

(b) park a vehicle except in a parking lot (designated for the parking of that class of
vehicle) within a carpark;

(c) obstruct any entrance, exit, road, path, carpark or parking lot;

(d) ride a bicycle or use skates except on any track or path specified, by notice, for such
use or any road for use by vehicles;

(e) ride a motorised bicycle;

(f) secure a motorcycle or bicycle to any plant, tree or structure that is not constructed
for that purpose; or

(g) park a motor vehicle in any parking lot reserved for handicapped drivers when he is
not a handicapped driver.

(2)  No person shall drive, bring into or park any vehicle within a carpark otherwise than
in an orderly manner with due regard to the safety of other vehicles, property and persons
within the carpark.

(3)  Any person driving or parking a vehicle within a carpark shall obey all the signs
exhibited in the carpark.

(4)  No person shall park any vehicle in such manner as to cause the vehicle to protrude
beyond the boundary lines of the parking lot.

(5)  No person shall park or stop his vehicle so as to obstruct or prevent the smooth
circulation of traffic in or around a carpark.

(6)  In this regulation

by a child;

propelled by muscular power or by the motor with which it is equipped, or by both;

or direction of persons driving vehicles within a carpark;

-line skates and any skateboard.



Reserved parking lots

12. (1)  No person shall park any vehicle in any reserved parking lot unless he is
authorised by the Commissioner to do so.

(2)  Any authorisation under paragraph (1) must be displayed on the near side of the front
windscreen of the vehicle, and where the vehicle is a motorcycle, such authorisation must be
displayed in a conspicuous position on the motorcycle.

(3)  No person shall display on a vehicle any authorisation that has any alteration, erasure
or other irregularity therein which indicates that the authorisation has been tampered with.

(4)  The Commissioner or any person authorised by him may require any driver of a
vehicle parked in a reserved parking lot to produce for his inspection the authorisation
displayed on such vehicle and may retain the authorisation.

(5)   The  driver  of  a  vehicle  shall  produce  the  authorisation  to  the  Commissioner  or  any
person authorised by him for inspection or retention in accordance with paragraph (4).

Boats

13. (1)  No person shall moor a boat in a national park, nature reserve or public park or
any part thereof except

(a) with a permit from the Commissioner and in accordance with the terms and
conditions of that permit; and

(b) at a public mooring within the national park, nature reserve or public park, or at a
mooring within the national park, nature reserve or public park in respect of which
the person is the licensee, or is the hirer from the licensee, of the mooring to which
the licence relates.

(2)  No person shall store a boat in any national park, nature reserve or public park or any
part thereof except

(a) with a permit from the Commissioner and in accordance with the terms and
conditions of that permit; and

(b) within the area of the national park, nature reserve or public park that is set aside for
storing boats.

Division 3  Regulation by notices

Display of notices

14. The Board may affix or set up a notice in some conspicuous position in any part of the
national park, nature reserve or public park, as the case may be, for the purpose of notifying
the public that



(a) the use of any musical instrument or sound equipment in that part of the national
park, nature reserve or public park is prohibited;

(b) any activity in that part of the national park, nature reserve or public park is
prohibited;

(c) that part of the national park or public park has been designated as a fireplace or an
area where a barbeque may be held;

(d) that part of the national park, nature reserve or public park has been designated as an
area where camping is permitted;

(e) that part of the public park has been designated as an area where boats may be
moored or stored;

(f) the entry of any animal to that part of the national park or public park is prohibited;

(g) that  part  of  the  national  park  or  public  park  has  been  designated  as  an  area  where
dogs can run freely;

(h) that part of the national park, nature reserve or public park has been designated as a
carpark or as a parking lot for any class of vehicle; and

(i) any track, path or road in that part of the national park, nature reserve or public park
has  been  specified  as  a  track,  path  or  road  where  bicycles  may be  ridden  or  skates
may be used.

PART III

APPROVALS AND PERMITS

Application for approvals under section 12(1), 20(1) or 32(1) of Act

15. (1)
approval under section 12(1), 20(1) or 32(1) of the Act

(a) is that set out at the website at https://www.corenet-ess.gov.sg; and

(b) may be submitted through that website unless the Board requires a hard copy of the
form to be served on the Commissioner.

[S 379/2011 wef 15/07/2011]

(2)  Every form referred to in paragraph (1) shall be completed in the English language
and in accordance with such directions as may be specified in the form or by the Board.

(3)  The Board may refuse to accept any form that is not completed in accordance with this
regulation.



(4)  Where strict compliance with any form is not possible, the Board may allow for the
necessary modifications to be made to that form, or for the requirements of that form to be
complied with in such other manner as the Board thinks fit.

Application for approvals and permits under Regulations

16. (1)  A person applying for any approval or permit under these Regulations shall
apply in such form and manner and furnish such particulars and information and pay such
fees referred to in regulation 17.

(2)  Any approval or permit granted under this regulation shall be subject to such terms
and conditions as the Commissioner may impose.

Fees

17. (1)  The following fees shall be as specified in the Schedule and shall be inclusive of
goods and services tax:

(a) the fee for any permit under regulation 9(1) or (2) or 13(2);

(b) the fee for any application for an approval for the purposes of section 24, 26, 30 or 31
of the Act, being a fee which the Commissioner may require under section 32(1)(c)
of the Act.

[S 379/2011 wef 15/07/2011]

(2)  The Commissioner may, in any particular case or class of cases

(a) waive, in whole or in part, any fee payable under this regulation; or

(b) refund any such fee which has been paid or any part of it.

PART IV

POWER OF ENFORCEMENT

Removal, sale and disposal of vehicles, boats and things

18. (1)  When any vehicle, boat or thing is removed by the Commissioner under
section 42(4) of the Act, the Commissioner shall, as soon as is practicable, give notice in
writing to the owner (if the name and address of the owner are known to him) of the removal,
and if the vehicle, boat or thing is not claimed by its owner within one month of the date of
notice, the Commissioner may sell or otherwise dispose of such vehicle, boat or thing.

(2)  Notwithstanding paragraph (1), the Commissioner may immediately sell or dispose
of

(a) any perishable thing removed under section 42(4) of the Act; or



(b) any  vehicle,  boat  or  thing  where  the  name  or  address  of  the  owner  cannot  be
ascertained with reasonable degree.

(3)  The proceeds of the sale or disposal of any vehicle, boat or thing sold pursuant to this
regulation shall be applied in payment of any expenses incurred by the Board in connection
with the sale or disposal of that vehicle, boat or thing.

(4)   After  the  application  of  the  proceeds  of  the  sale  or  disposal  in  accordance  with
paragraph (3), the remainder of the proceeds shall be applied in payment of all charges and
fines payable under the Act and any regulations made thereunder.

(5)  Any surplus proceeds after such payment referred to in paragraph (4) shall be paid to
the owner of the vehicle, boat or thing, or if not claimed by the owner of the vehicle, boat or
thing within 12 months of the date of the sale or disposal, shall be forfeited to the Board.

(6)  Any expenses incurred in connection with the sale or disposal of any vehicle, boat or
thing pursuant to this regulation shall be recoverable as a debt due to the Board from the
owner of that vehicle, boat or thing.

PART V

GREEN MARGINS AND STREETSCAPES

Damage to tree planted pursuant to notice

19. For the purposes of section 27(2) of the Act, any excavation, cementing or sealing up
in any way, or otherwise rendering impervious to air or water, any part of the ground within a
radius of 2 metres from the collar of a tree planted pursuant to a notice under section 27(1) of
the Act shall be regarded as damaging the tree.

Reinstatement of tree planted pursuant to notice

20. (1)  Where it appears to the Commissioner that there has been a contravention of
section 27(2) of the Act, he may serve a notice on

(a) any person who appears to the Commissioner to have been responsible for or
participated in anything done in contravention of section 27(2) of the Act; or

(b) the occupier of the premises on which anything is done in contravention of that
section,

requiring the person to take such remedial or reinstatement measures within such time as may
be specified in the notice.

(2)  A notice under paragraph (1) shall specify the date on which it is to take effect and the
period (which shall run from the date the notice takes effect) within which any step required
by the notice shall be taken.

(3)  The person on whom a notice under paragraph (1) is served shall comply with all the
requirements of the notice within the time specified in the notice.



(4)  Where the person on whom a notice under paragraph (1) is served fails, without
reasonable excuse, to comply with any requirement of the notice, the Commissioner may, at
any reasonable time after the expiration of the time specified in the notice for the taking of
the measures specified therein, enter upon the premises and carry out the remedial or
reinstatement measures.

(5)  All costs and expenses incurred by the Commissioner under paragraph (4) shall
constitute a debt due from the occupier of the premises or that person to the Board and be
recoverable as such.

PART VI

MISCELLANEOUS

Appeal to Minister

21. Any appeal under section 56(1) of the Act to the Minister shall

(a) be in writing and addressed to the Minister;

(b) state the type of notice or the decision of the Commissioner in respect of which the
appeal is brought;

(c) specify the grounds on which the appeal is brought; and

(d) be accompanied by such documentary evidence as the Minister considers necessary.

Manner of payment of moneys

22. All fees and any other moneys payable to the Board may be paid

(a) by money order, postal order or cheque drawn on any bank in Singapore delivered or

(b) by any electronic means as the Board may permit from time to time, subject to such
terms  and  conditions  as  the  Board  may  impose  in  connection  with  the  use  of  such
means; or

(c) in such other manner as the Board may, from time to time, authorise in any particular
case or class of cases.

Penalty

23. (1)  Any person who

(a) contravenes any of these Regulations; or



(b) aids, abets or procures the contravention by any other person of any of these
Regulations,

shall be guilty of an offence.

(2)   A  person  who  is  guilty  of  an  offence  under  these  Regulations  shall  be  liable  on
conviction to a fine not exceeding

(a) $2,000 if the contravention is in relation to regulation 3(1)(a),  (b) or (c) or (2),
4(1)(a), (c), (d), (e), (f), (g), (h), (i) or (j) or (2)(a) or (b), 6(1), 7, 8(1)(a), (b), (c), (d)
or  (e) or (2)(b),  (c),  (d)  or  (k), 9(1)(a)  or  (b), (2)(a) or (b) or (3), 10(1)(a)  or  (b),
(2)(a) or (b), (3), (5) or (6), 11(1)(b), (c), (f) or (g), (3), (4) or (5), 12(1), (2), (3) or
(5) or 13(1)(a) or (b) or (2)(a) or (b); or

(b) $5,000 if the contravention is in relation to regulation 4(1)(b), 5(a) or (b), 8(1)(f) or
(g), (2)(a), (e), (f), (g), (h), (i) or (j) or (3) or 11(1)(a), (d) or (e) or (2).

Regulations not to prevent Commissioner, etc., from performance of duty

24. Nothing in these Regulations shall prevent the Commissioner, an authorised officer, a
park ranger or an agent of the Board from acting in the performance of his duty under
these Regulations.

THE SCHEDULE
Regulation 17(1)

FEES

First column Second column
Purpose of fee Fee

1. For a permit under regulation 9(1) to
camp in any national park, nature reserve
or public park

Nil

2. For a permit under regulation 9(2) to
hold a barbeque at

(a) Changi Beach Park $16 per pit per day

(b) East Coast Park (i)
$16 per single pit per day

(ii)
$20 per double pit per day

(c) Labrador Park $12 per pit per day

(d) Pasir Ris Park $20 per pit per day

(e) Punggol Park $12 per pit per day

(f) Sembawang Park $12 per pit per day



First column Second column
Purpose of fee Fee

(g) West Coast Park $20 per pit per day

3. For a permit under regulation 13(2) to
store  a  boat  in  any  national  park,  nature
reserve or public park

(a) for up to 6 months $85

(b) for up to 12 months $170

4. For an application under section 32 of

approval for the purposes of section 24,
26, 30 or 31 of the Act) made for the
first time at the development control
submission stage, for

(a) works in a tree conservation area or on
vacant land relating to

(i) a good class bungalow $2,675 per submission

(ii) a detached house or bungalow
(other than a good class
bungalow), semi-detached house
or terrace house

$2,140 per submission

(iii) landed housing with provision for
an  open  space  (to  be  vested  as  a
public park under section 29 of
the Act)

$9,095 per submission

(iv) strata landed housing or cluster
housing $2,140 per submission

(v) any flat or apartment $2,675 per submission

(vi) a condominium development $2,675 per submission

(vii) a commercial development other
than  one  referred  to  in  sub-
paragraph (viii) or (ix)

$2,675 per submission

(viii) a hotel, boarding house, guest
house, serviced apartment,

dormitory
$2,675 per submission

(ix) an industrial development, a
warehouse, utilities,
telecommunication or business
park development, a warehouse

$2,675 per submission



First column Second column
Purpose of fee Fee

retail building or an industrial
retail building

(x) a place of worship $2,140 per submission

(xi) a civic and community institution
or an educational institution $2,140 per submission

(xii) a hospital, petrol station or golf
course $2,140 per submission

(xiii) a rapid transit system depot, bus
depot or bus interchange $2,675 per submission

(xiv) a conservation building $2,140 per submission

(xv) a project other than one referred
to in sub-paragraphs (i) to (xiv)
and (xvi)

$2,140 per submission

(xvi) an open vehicle park or open car
park not relating to any project
referred to insub-paragraphs (i) to
(xv)

$2,140 per submission

(b) earthworks or site clearance in a tree
conservation area or on vacant land,
and not relating to any project referred
to in paragraph (a) at the time of the
application

$2,140 per submission

5. For an application under section 32 of
the Act (for the Commiss
approval for the purposes of section 24,
26, 30 or 31 of the Act) made for the
first time at the development control
submission stage, for works in any area
other than a tree conservation area or on
any land other than vacant land, and
relating to any project described in item
4(a)

$1,605 per submission

6. For an application under section 32 of

approval for the purposes of section 24,
26, 30 or 31 of the Act) made for the
first time at the building plan submission
stage, for

(a) external works $2,140 per submission

(b) a pedestrian overhead bridge, link $2,140 per submission



First column Second column
Purpose of fee Fee

bridge, covered linkway or covered
public walkway

(c) an underground pedestrian linkway or
underpass $2,140 per submission

(d) a promenade or pedestrian mall $2,140 per submission

(e) a new street under section 18  of  the
Street Works Act (Cap. 320A) $2,675 per submission

(f) an open air parking area at street level
within any premises referred to in
section 22 of the Act

$107 per submission

(g) a project other than one referred to in
paragraphs (a) to (f) $2,140 per submission

7. For an application under section 32 of

approval for the purposes of section 24,
26,  30  or  31  of  the  Act)  made  either  at
the development control submission
stage or at the building plan submission
stage, relating to a project abutting a
category 5 road under a self-declaration
scheme, and for

(a) external works; or $107 per submission

(b) works within any building or
development $107 per submission.

[S 379/2011 wef 15/07/2011]
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The Concept Plan 2001 maps out our vision for the next 40 to 50 years. It is based
on a population scenario of 5.5 million.

With only 660 square kilometres today, our main challenge in planning for Singapore
is the scarcity of land. Demand for land will continue to increase as our economy
grows and population expands. Besides land for housing, industry and recreation,
we need to ensure there is sufficient land for infrastructure needs, water catchment
and military uses. We also need to work within various technical constraints, for
example height constraints imposed by our airports.

Future reclamation can increase our existing land size by another 15 per cent.
However, there is a limit to how much we can reclaim, as Singapore's shoreline is
not far from the boundaries of its neighbours.

Even with these considerations in mind, we can still continue to ensure a high quality
of living. The Concept Plan will provide a variety of housing choices and a
comfortable living environment for all. In addition, more green spaces will be made
accessible and there will be greater recreational choices.

The Concept Plan also includes initiatives to be flexible and responsive to the needs
of businesses, to support value-added industries, and to provide for the growth of
Singapore into an international business hub.

Key Proposals in Concept Plan 2001

The seven key proposals represent the key thrusts of Concept Plan 2001 for
housing, recreation, business, infrastructure and identity. They are:
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New homes in familiar places
High-rise city living - a room with a view
More choices for recreation
Greater flexibility for businesses
A global business centre
An extensive rail network
Focus on identity

Foreword By Minister for National Development, Mr Mah Bow Tan | Press Release
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THE MAKING OF CONCEPT PLAN 2001

The review for the Concept Plan 2001 began in 1998 with a
strategic review to identify the development directions and
land requirements for various uses. An extensive public
consultation programme was also drawn up.

Public Consultation through Focus Groups Discussions and
Internet Feedback

On 26 Aug 2000, Minister of National Development launched the public consultation
phase of the Concept Plan 2001 with the formation of two focus groups to study land
use dilemmas.

Two dilemmas were studied on balancing our scarce land resources among the
competing land uses of housing, parks, industries, and how to retain identity in the
context of the intensive use of land. To reach out to a wide spectrum of
Singaporeans, the two focus groups comprised professionals, interest groups,
industrialists, businessmen, academics, grassroots and students. The focus groups
in turned consulted many members of the public. Much public feedback was also
received via the Internet and other feedback channels.

The focus groups convened between
August and November 2000. They
were briefed by various government
agencies and brought on site visits to
better understand the dilemmas. A
public forum was held on 8 December
2000 for the public to discuss the focus
groups' interim proposals before the
final recommendations were made.

The focus groups submitted their final
report in Dec 2000. After much study
and consideration, many of their
proposals were accepted and
incorporated into the Draft Concept
Plan 2001.

Draft Plan

The Draft Plan was exhibited from 28 Apr to 11 May 2001. A public dialogue chaired
by Minister of National Development was held on 11 May 2001 to discuss views on
the Draft Concept Plan.
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The feedback received at the public exhibition and dialogue was supportive of the
main proposals of the Draft Concept Plan.

Final Plan

The Concept Plan 2001 adopted has taken into account the extensive public
feedback received as part of the review. The Concept Plan 2001 will guide the
preparation of the development guide plans for the 55 planning areas in the Master
Plan.
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HOUSING

The Concept Plan aims to create a more livable city, one
where Singaporeans can live comfortably, with a wide
choice of housing locations and housing types. A total of
1.8 million homes will be needed for the 5.5 million
population. This is another 800,000 new homes on top of
the existing 1 million homes today.

New Homes in Familiar Places

In future, people can choose to set up new
homes in established existing areas and regions
as there will be more new housing in places like
Bukit Merah, Bedok, Ang Mo Kio and Toa
Payoh. People can live in a familiar area, close
to their parents' home and enjoy ready amenities
such as markets, MRT and kindergartens.
Having new homes in familiar places will also
help to foster community bonds and rejuvenate
existing towns.

For those who want to live in a new area, one to
two new towns will be developed in the future,
for example, Simpang.

Better Housing Environment in the
West Region

More housing will be provided in the West
Region. This will provide homes closer to the
work areas in Tuas and Jurong, and also
strengthen the residential image of the region.
Having more housing here will also increase the
amenities and facilities in the area. Accessibility
in and around Jurong Lake will be made easier
and more convenient.

Room with a View and Innovative
Housing

More people will get to live on higher floors and
enjoy the views. In areas with little height
constraints, housing can rise to 30 stories and
higher. Currently, only about 35,000 people live
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above the 20th storey.

Some high-density housing areas are more
constrained. For these areas, we can still
achieve higher densities by being creative.
Housing blocks might no longer look alike as
"experimental designs" can be introduced.

Convenient Amenities

Higher density also means convenience and
close-knit communities. Shops, schools, parks,
bus stops and MRT stations will be within
walking distance. The increase in housing
densities will depend on how people take to
high-density living. Thus, the increase in housing
densities will be done on a gradual basis.

City Living

More homes will be built in the city. There are
currently 30,000 housing units in the city. In
future, four times as many people can live in the
city. Those who prefer the downtown buzz can
look forward to having 90,000 more units to
choose from, mostly in the New Downtown at
Marina South. The average plot ratio for housing
in the New Downtown can be increased to
between 6.0 and 7.0. In this way, the proportion
of population living in the city will be increased
from the current 3% to 7%, thus providing more
housing opportunities for all in the city.

This will build up a critical mass of population in
the Central Area and add more buzz to the city.
Those who choose to live here will be close to
their place of work, thus making it convenient to
travel to work. Care will be taken to ensure that
the quality of the environment will not be
compromised.

In the future, Central Park-style apartments
which are a new type of high-density housing
will be available.

Variety of Low, Medium and High

The Concept Plan will continue to provide a
variety of housing, from low to medium and high-
density housing.

What is low, medium and high-density housing?
Low-density housing includes both low-rise
housing that is 5 storeys or less and landed
housing. Medium density housing has a gross
plot ratio of 1.4 to 2.1, with heights varying up to
24 storeys. High-density housing has a plot ratio
above 2.1.
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Housing Density Mix

The proposed density mix is quite similar to the
existing one. Even with a 5.5 million population,
we can still enjoy a variety of living
environments. Although the percentage of low-
density housing will be slightly lower, there will
be an overall increase of more than 50,000 low-
density dwelling units beyond the current stock.

Housing Density Low Medium High
Existing Mix 9% 13% 78%
Concept Plan 2001 8% 13% 79%
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RECREATION

Singapore will be a fun and exciting city. The Concept Plan
aims to provide places for all of us to enjoy. There will be
more sporting facilities to choose from, accessible green
spaces with exciting activities to participate in, and more
cultural facilities in convenient locations.

Green Spaces

More green spaces will cater to the recreational
needs of a larger population. Currently, we have
2,500 ha of open spaces. The Concept Plan aims to
almost double the amount of green space to 4,500
ha. The additional open space to be provided is
equivalent to another 34 Bishan parks. This
increase will ensure that we will all have sufficient
green space to enjoy and create the feel of a city in
a garden.

Besides more green spaces, the Concept Plan aims
to make these green spaces more accessible. The
park connector network will be extended to link
parks with town centres, sports complexes and
homes. Residents will be able to jog from the town
park to other gardens and nature areas, or pop over
at the town centre, before heading for the local
swimming complex.

In addition, existing and future parks will take on
distinct characters and looks coupled with exciting
activities. One of the parks could be a Maze Park,
much like the one from 'Alice in Wonderland', while
another could be an Adventure Park complete with
an obstacle course

Opening Up the Central Catchment

Nature lovers can look forward to the opening up of
more areas within the Central Catchment for low-
impact recreational uses, such as hiking and
cycling. Visitors can take a tree-top walk, breathe in
the fresh jungle air and discover the myriad species
of flora and fauna in our very own Central
Catchment Nature Reserve (see plan).
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Lookout points will be set up at suitable locations
within the Catchment for visitors to stop and take in
the scenic views, or have a picnic. There are also
plans to create scenic drives so that families can
enjoy outings around the Central Catchment.

Keeping Rustic Areas

Unlike the 1991 Concept Plan that envisaged new
towns at Pulau Ubin and Lim Chu Kang, the
Concept Plan 2001 aims to keep these and other
areas rustic for as long as possible. Other areas
such as Sungei Khatib Bongsu at Simpang and
Sungei China Mangrove at Woodlands will be
integrated within parks so that more will be able to
enjoy them.

Sports & Arts

The Concept Plan aims to provide a variety of
sports facilities. Land will be set aside for a wide
range of recreational activities, from swimming
pools and badminton courts to public golf courses
and marinas, depending on future demand.

Reservoirs like Bedok, Pandan, MacRitchie and
Lower Seletar will be opened for organised non-
motorised water activities such as canoeing, rowing
and sailing.

Arts buffs can look forward to new arts spaces with
exciting events lined up both in the city and within
housing estates. The Rochor entertainment district
will see more arts activities and institutions like the
Nanyang Academy of Fine Arts. Plays and comedy
acts can take place in parks, while neighbourhood
community centres and other spaces in housing
estates will have drama, art or singing classes and
workshops.
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BUSINESS

The vision is for Singapore to be an economically
vibrant city. A city driven by cutting-edge technology,
high value-added industries and services, a global
financial centre with strong infrastructure. A city
empowered to compete in the international arena.

High Value-added Industries

The Concept Plan makes provisions for high
value-added industries which contribute
significantly to our economic growth. These
industries include electronics, chemicals,
pharmaceuticals, biomedical sciences and
engineering.

Some of these industries take up a lot of land
but contribute substantially to our GDP
growth. The chemicals industry, for example
contributed 20% of the total manufacturing
sector's output in the year 2000. Hence, even
though these industries occupy a lot of land,
the plan is still to set aside sufficient land for
them.

Global Business Centre

A majority of the financial and services
sectors will be concentrated within the
Central Area for greater synergy and critical
mass.

To support the increase in activities in the
Central Area, there will be a denser and more
comprehensive rail network. MRT stations will
be within easy walking distance.

Greater Flexibility for Businesses

Boundaries between businesses and services
are blurring. Hence, we need new flexibility
for businesses. One of the key new ideas in
the Concept Plan 2001 is to have a new
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zoning system in future (New Business Zone
and New White Zone).

More Intensification

Industries and businesses close to MRT
stations will be able to build higher to
optimise the use of land around these
important transport nodes. This will allow
more people to enjoy the convenience of
working near an MRT station.

More Jobs Closer to Homes

The Concept Plan will continue to provide
jobs close to homes. More jobs will be
provided in the North, North-East and East
regions. In addition, there will be more
housing in the West and in the city so that
more can live close to their workplace.

We will also continue to build on the 3
regional centres. They are Tampines,
Woodlands and Jurong East, which are
already under various stages of development.
To position Singapore as a global financial
hub, more commercial activities will be
concentrated within the Central Area.
Therefore, 3 regional centres will be sufficient
to provide for the needs of commercial space
outside the Central Area. The Seletar
Regional Centre, which was proposed in the
Concept Plan 1991, is no longer needed.

People staying in the north-east can easily
travel to the regional centres at Woodlands
and Tampines via a future MRT line.

Extensive Rail Network

The Concept Plan plans for new orbital and
radial lines in future. Radial lines will enable
you to travel to the city directly. Orbital lines
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will enable you to get from one place to
another outside the Central Area more
quickly. The existing 93 km of rail lines will
increase to about 500 km in future.

For drivers, rides will be faster and smoother
ride in future. There will be more capacity on
expressways.
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IDENTITY

The Concept Plan 2001 captures the vision of
Singapore in the new century. The broad directions set
out in the plan will be translated into more detailed
plans as part of the review of the Master Plan 2003.

Focus on Identity

A new focus of the Concept Plan 2001 is
identity. As Singapore develops, we want to
retain a sense of identity in our physical
landscape and encourage a sense of
rootedness to our country.

Identity means different things to different
people. On an individual level, we relate to
everyday experiences, favourite haunts and
people we talk to.

On a regional and local level, specific
buildings and areas are significant to us.
Neighbourhood playgrounds, schools,
markets and shopping centres add colour to
our experiences.

On a national level, we share common
memories and events of national pride and
significance.

Our identity is made up of a diversity of
people, cultures, places, buildings and
memories. Old ethnic enclaves like
Chinatown, Kampong Glam and Little India
illustrate Singapore's historical and cultural
mosaic. The life and buzz of central areas
like Orchard and City Hall paint another facet
of our character.

Our Built Heritage

Buildings and places are part of Singapore's
built heritage. They are an important element
in identity. To date, more than 5,600
buildings have been conserved. In future,
more buildings will be conserved to preserve
the character and collective memory of
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places.

Identity in New Towns

New towns and new developments can add
to Singapore's overall identity. Where
possible, our plans in future will integrate
existing features that are unique, significant
landmarks and natural elements as part of
new developments. Different planning and
development guidelines can be applied to
facilitate diverse factors and experiences.

Size

New towns of the future will be smaller, more
compact and personal. Residents will feel a
greater sense of ownership and identity.

Natural Elements and Landmarks

To make towns more distinct, existing
pockets of natural features and man-made
landmarks can be retained and integrated as
part of the new towns . Such unique features
and landmarks can give residents a sense of
identity, history and continuity.

One example is Little Guilin. Its presence
has given much character to Bukit Batok
Town. For future new towns such as
Simpang, existing features like rivers,
mangrove swamps, trees and its unique
coastal profile can be selectively retained
and integrated. The road network can also
be planned to follow the swing of the coastal
profile (e.g. Simpang).

Town Centres at Unique Locations

Town centres are important gathering places
where residents interact. For added
character, town centres can be planned at
locations which include exciting natural and
built features.

For Simpang, the town centre can be located
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on an existing unique coastal 'peninsular'
feature.

Identity in Familiar Places

To build regional identity, an identity map will
be incorporated into each development guide
plan.

The identity map will show icons, activity
nodes, focal points, essential routes and
gathering places, which are landmarks in our
social landscape (e.g. Siglap area). Such
landmarks could be anchors amid change
and renewal. Retaining and integrating them
into the new plans for the area can reinforce
such places.

Heritage roads, rich in memory and lined
with mature trees, will also be identified for
protection. These include parts of Upper
Thomson Road and Mount Pleasant Road.
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CONCLUSION

The Concept Plan 2001 captures the vision of Singapore in
the new century. The broad directions set out in the plan will
be translated into more detailed plans as part of the review
of the Master Plan 2003.

The Concept Plan is not just about building an efficient city. It is also about building a
home for Singaporeans. As we continue to plan for our future, let us see what each
of us can do today to make a difference to the quality of living in future.
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PREFACE



ABOUT THE CONSERVATION GUIDELINES

Specific Facade Restoration
Guidelines

OBJECTIVES, PRINCIPLES AND STANDARDS FOR PRESERVATION AND
CONSERVATION (1993)

PUBLICATIONS ON CHINATOWN, KAMPONG GLAM AND LITTLE INDIA
HISTORIC DISTRICTS (1995)

CONSERVATION TECHNICAL LEAFLETS (1993)

TECHNICAL SUPPLEMENTS TO CONSERVATION GUIDELINES (1998)

E SINGAPORE SHOPHOUS

ARCHITECTURAL HERITAGE SINGAPORE (2004)

CONSERVING THE PAST, CREATING THE FUTURE:
URBAN HERITAGE IN SINGAPORE (2011)

1 The conservation guidelines for shop houses and bungalows will generally be applied by URA
in the consideration of a development application. However, if the circumstances or planning
considerations relevant to a case warrant it, URA may in its discretion decide to depart from
these general guidelines. The guidelines, principles and illustrations found in the guidelines are
not exhaustive in covering all possible site conditions and variations in building type. Persons
intending to carry out a development are advised to take this into consideration and check with
URA through enquiries or development applications to confirm if their proposals can be
allowed.
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1 INTRODUCTION
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Residential Historic Districts
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Bungalows

PART 1: OVERVIEW
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FACILITATING RESTORATION EFFORTS

2 CONSERVATION PRINCIPLES

2.1

maximum Retention, sensitive
Restoration and careful Repair -
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2.2 APPLICATION TO THE VARIOUS CONSERVATION AREAS

Historic Districts

Residential Historic Districts

Secondary Settlements
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3 ADAPTIVE REUSE OF SHOPHOUSES

4 UNDERSTANDING THE SHOPHOUSE

4.1 KEY ELEMENTS OF THE SHOPHOUSE

Roofs

Party Walls
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Timber Structural Members

Airwells

Rear Court

Timber Windows
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OVERVIEW

Timber Staircase

Front Facade

Upper Floor

Columns

Five-foot Way

Timber Windows
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Roof

Forecourt
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5 UNDERSTANDING THE BUNGALOW

5.1 KEY ELEMENTS OF THE BUNGALOW

Roofs
Structural Members
The Facades of the Building
Doors and Windows
Significant Interior Features Including Staircases, Decorative
Mouldings, Double Volume Spaces, etc
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BOAT QUAY

CHINATOWN
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HISTORIC DISTRICTS

KAMPONG GLAM

LITTLE INDIA
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HISTORIC DISTRICTS

2.1.1 PLANNING PARAMETERS

2.1.1.1 Conservation Plan

2.1.1.2 Building Use

2.1.1.3 Plot Ratio

2.1.1.4 Building Height

2.1.1.5 Building Profile
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2.1.1.6 Development Charge

value enhancement arising from the proposed use or use
changes on the gross floor area for the building or part thereof on the land to
be conserved

2.1.1.7 Carparking

2.1.1.8 Strata Subdivision
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HISTORIC DISTRICTS

2.1.2 RESTORATION GUIDELINES

Key Elements Subject To Mandatory Compliance

3R maximum Retention, sensitive Restoration and
careful Repair

IMPORTANT NOTE:

RESTORATION GUIDELINES
HISTORIC DISTRICTS

Key External Elements Design / Location / Material

A. Roofs

A1. Structure

A2. Main Roof and Rear
Secondary Roof
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RESTORATION GUIDELINES
HISTORIC DISTRICTS

Key External Elements Design / Location / Material

A3. Jackroof

A4. Skylight

A5. Dormer Window
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RESTORATION GUIDELINES
HISTORIC DISTRICTS

Key External Elements Design / Location / Material

A6. Use of Existing Flat
Roofs

A7. Structures on Existing
Flat Roofs

B. Forecourt

B1. Enclosure
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RESTORATION GUIDELINES
HISTORIC DISTRICTS

Key External Elements Design / Location / Material

C. Front / Side Facade

C1. Shopfront

C2. Residential Front
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RESTORATION GUIDELINES
HISTORIC DISTRICTS

Key External Elements Design / Location / Material

C3. Window
Screen/Security Bars

C4. Pintu Pagar

C5. Dado Tiles
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RESTORATION GUIDELINES
HISTORIC DISTRICTS

Key External Elements Design / Location / Material

C6. Fanlights, Windows,
Doors and Vents,
Balconies and
Verandahs

C7. Balustrades for French
Window

C8. Secondary Windows
and Doors
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RESTORATION GUIDELINES
HISTORIC DISTRICTS

Key External Elements Design / Location / Material

C9. Decorative Features

 C10. Canopy and Awnings

C11. Finishes



PPAARRTT 22 PLANNING PARAMETERS AND
 RESTORATION GUIDELINES

HISTORIC DISTRICTS

RESTORATION GUIDELINES
HISTORIC DISTRICTS

Key External Elements Design / Location / Material

C12. Building Colours

D. Five-Foot Way

D1. Floors
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RESTORATION GUIDELINES
HISTORIC DISTRICTS

Key External Elements Design / Location / Material

D2. Ceiling

E. End Gable Wall

E1. Windows, Doors and
Vents

have a minimum
dimension equal to the new window opening width.
They should align with the existing windows, if any, and
the proportion should follow the existing windows.

E2. Canopies
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RESTORATION GUIDELINES
HISTORIC DISTRICTS

Key External Elements Design / Location / Material

F. Rear Facade Of Main Building

F1. Window Facing Rear
Court

F2. Vents

F3. Canopies

G. Rear Service Block

G1. Windows and Openings
Facing Rear Court

G2. Vents

G3. Canopies
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RESTORATION GUIDELINES
HISTORIC DISTRICTS

Key External Elements Design / Location / Material
H. Rear Court

H1. Roof

H2. External Staircase

I. Rear/Side Boundary Wall

I1. Wall Height
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RESTORATION GUIDELINES
HISTORIC DISTRICTS

Key External Elements Design / Location / Material
I2. Windows and Vents

I3. Doors

I4. Canopy

J. Airwell

J1. Size

J2. Roof
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RESTORATION GUIDELINES
HISTORIC DISTRICTS

Key External Elements Design / Location / Material

J3. Windows

J4. Enclosure
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RESTORATION GUIDELINES
HISTORIC DISTRICTS

Key Internal Elements Design / Location / Material

K. Floors

K1. Structure

K2. Upper Storey Levels

K3. 1st Storey Level

K4. Basement
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RESTORATION GUIDELINES
HISTORIC DISTRICTS

Key Internal Elements Design / Location / Material

L.         Party Wall

L1. Structure

L2. Openings

M. Staircase
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RESTORATION GUIDELINES
HISTORIC DISTRICTS

Key Internal Elements Design / Location / Material

N. Roof Mezzanine

O. Ceiling
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RESTORATION GUIDELINES
HISTORIC DISTRICTS

Mechanical & Electrical
and Others

Design / Location / Material

P. Flue

Q. Exhaust Fan

R. Lift Shaft

S. Conduits and Pipes



PPAARRTT 22 PLANNING PARAMETERS AND
 RESTORATION GUIDELINES
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RESTORATION GUIDELINES
HISTORIC DISTRICTS

Mechanical & Electrical
and Others

Design / Location / Material

T. Air Conditioning
System

U. Rooftop Mechanical &
Electrical Plants and
Services

V. Letterboxes
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HISTORIC DISTRICTS

2.1.3  DRAWINGS & ILLUSTRATIONS
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RESIDENTIAL HISTORIC  DISTRICTS

2.2 RESIDENTIAL HISTORIC DISTRICTS

BLAIR PLAIN

CAIRNHILL

EMERALD HILL
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2.2.1 PLANNING PARAMETERS

2.2.1.1 Conservation Plan

2.2.1.2 Building Use

Blair Plain:

Cairnhill:

Emerald Hill:

2.2.1.3 Plot Ratio

2.2.1.4 Building Height

2.2.1.5 Building Profile
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2.2.1.6 Rear Extension

2.2.1.7 Development Charge

value enhancement arising from the proposed use or
use changes on the gross floor area for the building or part thereof on the land
to be conserved

2.2.1.8 Carparking
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2 RESTORATION GUIDELINES

Key Elements Subject To Mandatory Compliance

3R maximum Retention, sensitive Restoration and
careful Repair

IMPORTANT NOTE:

RESTORATION GUIDELINES
RESIDENTIAL HISTORIC DISTRICTS

Key External Elements Design / Location / Material

A. Roofs

A1. Structure

A2. Main Roof and Rear
Secondary Roof
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RESIDENTIAL HISTORIC  DISTRICTS

RESTORATION GUIDELINES
RESIDENTIAL HISTORIC DISTRICTS

Key External Elements Design / Location / Material
A3. Jackroof

A4. Skylight



PPAARRTT 22 PLANNING PARAMETERS AND
 RESTORATION GUIDELINES

RESIDENTIAL HISTORIC  DISTRICTS

RESTORATION GUIDELINES
RESIDENTIAL HISTORIC DISTRICTS

Key External Elements Design / Location / Material

A5. Dormer Window

A6. Use of Existing Flat
Roof

A7. Structure on Existing
Flat Roof
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RESTORATION GUIDELINES
RESIDENTIAL HISTORIC DISTRICTS

Key External Elements Design / Location / Material
B. Forecourt

B1. Enclosure

C. Front / Side Facade

C1. Shopfront
(only for units where
commercial use is
allowed)

C2. Residential Front
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RESTORATION GUIDELINES
RESIDENTIAL HISTORIC DISTRICTS

Key External Elements Design / Location / Material
C3. Window Screen /

Security Bars

C4. Pintu Pagar

C5. Dado Tiles
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RESTORATION GUIDELINES
RESIDENTIAL HISTORIC DISTRICTS

Key External Elements Design / Location / Material
C6. Fanlights, Windows,

Doors and Vents,
Balconies and
Verandahs

C7. Balustrades for French
Window

C8. Secondary Windows &
Doors
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RESIDENTIAL HISTORIC  DISTRICTS

RESTORATION GUIDELINES
RESIDENTIAL HISTORIC DISTRICTS

Key External Elements Design / Location / Material

C9.       Decorative Features

C10. Canopy & Awnings

C11. Finishes
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RESTORATION GUIDELINES
RESIDENTIAL HISTORIC DISTRICTS

Key External Elements Design / Location / Material

C12. Building Colors

D. Five-Foot Way

D1. Floors
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RESTORATION GUIDELINES
RESIDENTIAL HISTORIC DISTRICTS

Key External Elements Design / Location / Material
D2. Ceiling

E. End Gable Wall

E1. Windows, Doors &
Vents

have a minimum
dimension equal to the new window opening width.
They should align with the existing windows, if any, and
the proportion is to follow the existing.

E2. Canopies
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RESTORATION GUIDELINES
RESIDENTIAL HISTORIC DISTRICTS

Key External Elements Design / Location / Material
F. Rear Facade Of Main Building

F1. Window Facing Rear
Court

F2. Vents

F3. Canopies

G. Rear Service Block

G1. Windows and Openings
Facing Rear Court

G2. Vents

G3. Canopies
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RESTORATION GUIDELINES
RESIDENTIAL HISTORIC DISTRICTS

Key External Elements Design / Location / Material
H. Rear Court

H1. Roof

H2. External Staircase

I. Rear/Side Boundary Wall

I1. Wall Height
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RESTORATION GUIDELINES
RESIDENTIAL HISTORIC DISTRICTS

Key External Elements Design / Location / Material
I2. Windows & Vents

I3. Doors

I4. Canopy



PPAARRTT 22 PLANNING PARAMETERS AND
 RESTORATION GUIDELINES

RESIDENTIAL HISTORIC  DISTRICTS

RESTORATION GUIDELINES
RESIDENTIAL HISTORIC DISTRICTS

Key External Elements Design / Location / Material
J. Airwell

J1. Size

J2. Roof

J3. Windows

J4. Enclosure
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RESTORATION GUIDELINES
RESIDENTIAL HISTORIC DISTRICTS

Key Internal Elements Design / Location / Material
K. Floors

K1. Structure

K2. Upper Storey Levels

K3. 1st Storey Level

K4. Basement

L. Party Wall

L1. Structure
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RESIDENTIAL HISTORIC  DISTRICTS

RESTORATION GUIDELINES
RESIDENTIAL HISTORIC DISTRICTS

Key Internal Elements Design / Location / Material

L2. Openings

M. Staircase
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RESTORATION GUIDELINES
RESIDENTIAL HISTORIC DISTRICTS

Key Internal Elements Design / Location / Material
N. Roof Mezzanine

O. Ceiling
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RESTORATION GUIDELINES
RESIDENTIAL HISTORIC DISTRICTS

Key Elements Design / Location / Material
P. New Rear Extension

If the rear of the main conserved building is to be extended, the following guidelines
are applicable instead of items F, G, H, I and J.

P1. Roof

P2. Windows, Doors and
Vents

P3. Canopy

P4. Rear Boundary Wall

P5. Floors
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RESIDENTIAL HISTORIC  DISTRICTS

RESTORATION GUIDELINES
RESIDENTIAL HISTORIC DISTRICTS

Mechanical & Electrical
and Others

Design / Location / Material

Q. Flue

R. Exhaust Fan

S. Lift Shaft
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RESIDENTIAL HISTORIC  DISTRICTS

RESTORATION GUIDELINES
RESIDENTIAL HISTORIC DISTRICTS

Mechanical & Electrical
and Others

Design / Location / Material

T. Conduits and Pipes

U.      Air Conditioning System
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RESIDENTIAL HISTORIC  DISTRICTS

RESTORATION GUIDELINES
RESIDENTIAL HISTORIC DISTRICTS

Mechanical & Electrical
and Others

Design / Location / Material

V.   Rooftop Mechanical &
Electrical Plants and
Services

W.    Letterboxes
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2.2.3 DRAWINGS & ILLUSTRATIONS
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SECONDARY SETTLEMENTS

2.3 SECONDARY SETTLEMENTS

BALESTIER

BEACH ROAD

GEYLANG
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SECONDARY SETTLEMENTS

JALAN BESAR

JALAN JURONG KECHIL

JOO CHIAT

MOUNT SOPHIA
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RIVER VALLEY

TANJONG KATONG

UPPER CIRCULAR ROAD

TIONG BAHRU
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2.3.1 PLANNING PARAMETERS

2.3.1. 1 Conservation Plan

2.3.1.2 Building Use

2.3.1.3 Plot Ratio

2.3.1.4 Restoration/Development Options

Shophouse

OR
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SECONDARY SETTLEMENTS

Detached Building

2.3.1.5 Building Profile

2.3.1.6 Building Height

Conservation Area Allowable Number of Storeys for New Extensions*
Balestier
Beach Road
Geylang

Jalan Besar
Jalan Jurong
Kechil
Joo Chiat
Mount Sophia
River Valley
Tanjong Katong

Tiong Bahru
conservation of

entire building)
Upper Circular
Road

NOTE
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SECONDARY SETTLEMENTS

2.3.1.7 Service Lane

2.3.1.8 Development Charge

value enhancement arising from the proposed use or
use changes on the gross floor area for the building or part thereof on the land
to be conserved

2.3.1.9 Carparking
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2 RESTORATION GUIDELINES

Key Elements Subject To Mandatory Compliance

3R maximum Retention, sensitive Restoration
and careful Repair

IMPORTANT NOTE:

RESTORATION GUIDELINES
SECONDARY SETTLEMENTS

Key External Elements Design / Location / Material
A. Roofs

A1. Structure

A2. Main Roof and Rear
Secondary Roof
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SECONDARY SETTLEMENTS

RESTORATION GUIDELINES
SECONDARY SETTLEMENTS

Key External Elements Design / Location / Material

A3. Jackroof

A4. Skylight

A5. Dormer Window
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SECONDARY SETTLEMENTS

RESTORATION GUIDELINES
SECONDARY SETTLEMENTS

Key External Elements Design / Location / Material

A6. Use of Existing Flat
Roofs

A7. Allowable Structures on
Existing Flat Roofs
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SECONDARY SETTLEMENTS

RESTORATION GUIDELINES
SECONDARY SETTLEMENTS

Key External Elements Design / Location / Material

B. Forecourt

B1. Enclosure

C. Front/Side Facade

C1. Shopfront
(only for units where
commercial use is
allowed)

C2. Residential Front
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RESTORATION GUIDELINES
SECONDARY SETTLEMENTS

 Key External Elements Design / Location / Material

C3. Window Screen/Security
Bars

C4. Pintu Pagar

C5. Dado Tiles
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RESTORATION GUIDELINES
SECONDARY SETTLEMENTS

 Key External Elements Design / Location / Material

C6. Fanlights, Windows,
Doors and Vents,
Balconies and
Verandahs

C7. Balustrades for French
Window

C8. Secondary Windows
and Doors

C9. Decorative Features
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SECONDARY SETTLEMENTS

RESTORATION GUIDELINES
SECONDARY SETTLEMENTS

 Key External Elements Design / Location / Material

C10. Canopy and Awnings

C11. Finishes
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SECONDARY SETTLEMENTS

RESTORATION GUIDELINES
SECONDARY SETTLEMENTS

 Key External Elements Design / Location / Material

C12. Building Colours

D. Five-Foot Way

D1. Floors
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RESTORATION GUIDELINES
SECONDARY SETTLEMENTS

 Key External Elements Design / Location / Material

D2. Ceiling

* For Blocks 55 to 59, 64 to 62 and 71 to 82 in the Tiong Bahru Conservation Area,
reinforced concrete five-foot way ceiling can be used only if existing is the same.

E. End Gable Wall

E1. Windows, Doors and
Vents

have a minimum dimension
equal to the new window opening width. They should
align with the existing windows, if any, and the proportion
should follow the existing windows.

E2. Canopies
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RESTORATION GUIDELINES
SECONDARY SETTLEMENTS

Key External Elements Design / Location / Material

F. Rear Facade of Main
Building*

G. Rear Service Block*

* Blocks 55 to 59, 64 to 66 and 71 to 82 in the Tiong Bahru Conservation Area are to
comply with the following:

Rear Facade of Main Building

i Original windows facing rear court are to be retained and restored. Design and
material of windows are to match those on the front facade.

ii Existing vents can be retained or sealed up and new vents can be added. Vents
can be fixed or openable of any infill material.

If metal is used, it is to be anodised or colour coated.

Rear Service Block

i Original openings facing rear court can be retained and restored or infilled with
casement/French windows with or without brickwall between windows. New
openings can be added subject to the retention of the solid and void expression
of the subject facade.

ii Design and material of new windows are to match those on the front facade.

iii Existing vents can be retained or sealed up and new vents can be added. Vents
can be fixed or openable of any infill material.

If metal is used, it is to be anodised or colour coated.
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RESTORATION GUIDELINES
SECONDARY SETTLEMENTS

Key External Elements Design / Location / Material

H. Rear Court

H1. Roof

H2. External Staircase
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RESTORATION GUIDELINES
SECONDARY SETTLEMENTS

Key External Elements Design / Location / Material

I. Rear/Side Boundary Wall

I1. Wall Height

I2. Openings*

* Blocks 55 to 59, 64 to 66 and 71 to 82 in the Tiong Bahru Conservation Area are to
comply with the following:

Doors
Existing door position can be retained or changed. The doorway can be enlarged
subject to a width of not more than 1800mm.

Windows
(i) At upper storeys, new casement windows can be added subject to the design

and material matching those on the front facade.

(ii) At the 1st storey, only high level windows can be added. The windows are to be
timber framed with glass or timber infill.

Vents
Existing vents can be retained or sealed up, and new vents can be added. Vents can
be fixed or openable of any material. If metal is used, it is to be anodised or colour
coated.
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RESTORATION GUIDELINES
SECONDARY SETTLEMENTS

Key External Elements Design / Location / Material

I3. Canopy

J. Airwell*
Applicable to shophouse with 2 main buildings where the central airwell is to be
retained. For shophouse with only 1 main building, the airwell need not be retained.

J1. Size

J2. Roof

J3. Windows**

J4. Enclosure

** For Blocks 55 to 59, 64 to 66 and 71 to 82 in the Tiong Bahru Conservation Area, the
following are applicable:

(i) The original windows around the airwell are to be retained and restored.

New windows around airwell are to match those on the front facade.
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SECONDARY SETTLEMENTS

RESTORATION GUIDELINES
SECONDARY SETTLEMENTS

Key Internal Elements Design / Location / Material
K. Floors

K1. Upper Storey Levels*

K2. 1st Storey Level

K3. Basement

* For Blocks 55 to 59, 64 to 66 and 71 to 82 in the Tiong Bahru Conservation Area,
original timber upper floors with timber boards on timber joists are to be retained and
restored.

L. Party Wall

L1. Structure
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SECONDARY SETTLEMENTS

RESTORATION GUIDELINES
SECONDARY SETTLEMENTS

Key Internal Elements Design / Location / Material

L2. Openings

M. Staircase*

N. Roof Mezzanine
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SECONDARY SETTLEMENTS

RESTORATION GUIDELINES
SECONDARY SETTLEMENTS

Key Internal Elements Design / Location / Material

O. Ceiling

*

**

For Blocks 55 to 59, 64 to 66 and 71 to 82 in the Tiong Bahru Conservation Area,
traditional material of timber is to be used with timber or steel stringer. Reinforced
concrete can be used only if the existing staircase is of the same material.

For Blocks 55 to 59, 64 to 66 and 71 to 82 in the Tiong Bahru Conservation Area, the
floor of the roof mezzanine is to be of timber boards on timber joists if the existing
uppermost floor is of timber.
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RESTORATION GUIDELINES
SECONDARY SETTLEMENTS

Key Elements Design / Location / Material
P. New Rear Extension*

For New Rear Extension, the following guidelines are applicable instead of items F,
G, H, I and J.
(* Not applicable for Blocks 55 to 59, 64 to 66 and 71 to 82 in the Tiong Bahru
Conservation Area)

P1. Roof

* The new rear extensions to the conservation shophouses in the Geylang Conservation
Area, the roof forms are also subject to the Geylang Urban Design Guidelines.

P2. Front/Side Facade

P3. End Gable Wall

P4. Rear Facade

P5. New Rear Extensions
for Corner Shophouse
Units*
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RESTORATION GUIDELINES
SECONDARY SETTLEMENTS

Key Elements Design / Location / Material

P6. Floors *

* For new rear extensions to conservation shophouses in the Geylang Conservation
Area, the floor levels are also subject to the Geylang Urban Design Guidelines.

P7. Car Parks
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SECONDARY SETTLEMENTS

RESTORATION GUIDELINES
SECONDARY SETTLEMENTS

Mechanical & Electrical
and Others

Design / Location / Material

Q. Flue

R. Exhaust Fan

S. Lift Shaft

* For Blocks 55 to 59, 64 to 66 and 71 to 82 in the Tiong Bahru Conservation Area,
metal vents are to be anodised or colour coated.
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RESTORATION GUIDELINES
SECONDARY SETTLEMENTS

Mechanical & Electrical
and Others

Design / Location / Material

T. Conduits and Pipes

U. Air Conditioning
System

For Secondary Settlements within Central Area
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SECONDARY SETTLEMENTS

RESTORATION GUIDELINES
SECONDARY SETTLEMENTS

Mechanical & Electrical
and Others

Design / Location / Material

V. Rooftop Mechanical &
Electrical Plants and
Services

W. Letterboxes
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2.3.3 DRAWINGS & ILLUSTRATIONS



PPAARRTT 22 PLANNING PARAMETERS AND
 RESTORATION GUIDELINES

BUNGALOWS

2.4 BUNGALOWS

1 The Early Bungalow (1860s)

2 The Victorian Bungalow (1870-1890s)

3 The Black and White Bungalow (1900-1920s)

4 The Art Deco Bungalow (Late 1920s-1930s)

5 The Modern Bungalow (1950s-1960s)
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BUNGALOWS

2.4.1 PLANNING PARAMETERS

2.4.1.1 Conservation Plan

  Good Class Bungalow Areas

(b) Mountbatten Road

(c) Southern Ridges

2.4.1.2 Building Use
areas.

2.4.1.3  Plot Ratio
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2.4.1.4 Conserved bungalows and Intensification

  OR

New Extensions

Setback

Interfacing zone

Linkage
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2.4.1.4 SUBDIVISION OF LAND

2.4.1.5 Development Charge

value enhancement arising from the proposed use or use
changes on the gross floor area for the building or part thereof on the land to be
conserved
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BUNGALOWS

2.4.1.6 Carparking
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BUNGALOWS

2 RESTORATION GUIDELINES

Key Elements Subject To Mandatory Compliance

3R maximum Retention, sensitive Restoration and
careful Repair

IMPORTANT NOTE:

RESTORATION GUIDELINES
BUNGALOWS

Key External Elements Design / Location / Material
A. Roof

A1. Main Roof

A2. Jackroof

A3. Skylight

A4. Dormer Windows
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BUNGALOWS

RESTORATION GUIDELINES
BUNGALOWS

Key External Elements Design / Location / Material
B. Building Facades

B1. Architectural Features
(Windows and doors,
ornaments, etc)

B2. Canopy / Porch /
Verandah / Balcony /
Balustrades

B3. Secondary Windows
and Doors

B4. Timber Surfaces
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BUNGALOWS

RESTORATION GUIDELINES
BUNGALOWS

Key Internal Elements Design / Location / Material

B5. Shanghai Plaster
Finish

B6. Fair-faced Brickwalls

C. Outhouse

D. Floors

D1. Structure

D2. Upper Floors
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BUNGALOWS

RESTORATION GUIDELINES
BUNGALOWS

Key Internal Elements Design / Location / Material

D3. Raised Ground Floor

D4. Basement

E. Staircase

F. Internal Finishes

G. Building Colours
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BUNGALOWS

RESTORATION GUIDELINES
BUNGALOWS

Mechanical & Electrical
and Others

Design / Location / Material

H. Exhaust Fan

I. Air-conditioning
System
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2.4.3 DRAWINGS & ILLUSTRATIONS
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ANNEXURE 1: BUNGALOWS AT MOUNTBATTEN ROAD

a) Building Height

Setbacks

Front

Sides

Rear

Site coverage

 Interfacing zone

Other requirements

Note:
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Infill Development

Independent Development

 Type I Infill Development

Type II Infill Development

Independent Development

PART 3: ENVELOPE CONTROL GUIDELINES
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3.1 PLANNING PARAMETERS

3.1.1  Building use

Historic Districts

Residential Historic Districts

Blair Plain

Emerald Hill

Secondary Settlements

3.1.2 Plot Ratio

Historic Districts & Residential Historic Districts

Secondary Settlements

3.1.3 Development Charge
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3.1.4 Carparking

3.2 ENVELOPE CONTROL GUIDELINES

3.2.1 New Building

3.2.2  Items/Key Elements For Compliance

3.3 STRUCTURAL STABILITY OF ADJACENT CONSERVED
BUILDINGS
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ENVELOPE CONTROL GUIDELINES

ENVELOPE CONTROL GUIDELINES
HISTORIC DISTRICTS AND RESIDENTIAL HISTORIC DISTRICTS
Key Elements Infill Development Independent

Development
A. Building Height

B. Setback

C. Roof

D. Front Facade
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ENVELOPE CONTROL GUIDELINES

ENVELOPE CONTROL GUIDELINES
HISTORIC DISTRICTS AND RESIDENTIAL HISTORIC DISTRICTS
Key Elements Infill Development Independent

Development
D1. Covered

Walkway

E. Side Facade

F. Rear Facade

G. Party Wall

H. Basement

I. Mechanical/Electrical

I1. Flue and Vent
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ENVELOPE CONTROL GUIDELINES

ENVELOPE CONTROL GUIDELINES
HISTORIC DISTRICTS AND RESIDENTIAL HISTORIC DISTRICTS
Key Elements Infill Development Independent

Development
I2. Lift Shaft

I3. Air Conditioning
System

I4. Rooftop
Mechanical &
Electrical Plants
and Services
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ENVELOPE CONTROL GUIDELINES

ENVELOPE CONTROL GUIDELINES
HISTORIC DISTRICTS AND RESIDENTIAL HISTORIC DISTRICTS
Key Elements Infill Development Independent

Development

J. Signages
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ENVELOPE CONTROL GUIDELINES

ENVELOPE CONTROL GUIDELINES
SECONDARY SETTLEMENTS

Key Elements Type I Infill
Development

Type II Infill &
Independent
Development

A. Building Height

B. Setback*

C. Roof*

D. Front Facade

D1. Covered
Walkway*
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ENVELOPE CONTROL GUIDELINES

ENVELOPE CONTROL GUIDELINES
SECONDARY SETTLEMENTS

Key Elements Type I Infill
Development

Type II Infill &
Independent
Development

* For Geylang Conservation Area, the building height, setbacks, roof forms and covered
walkway of envelope control sites are also subject to the Geylang Urban Design
Guidelines.

For Upper Circular Road Conservation Area, for Type 1 Infill Developments, the front
7.5m of the development is to match the storey height of the adjacent conservation
building. The rear portion of the site can be built up to a maximum of 6 storeys. For
Type 2 Infill & Independent Development, the entire site can be built up to a maximum
of 6 storeys.

E. Side Facade

F. Rear Facade

G. Party Wall

H. Basement

I. Mechanical/Electrical

I1. Flue and Vent

I2. Lift Shaft

I3. Air Conditioning
System
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ENVELOPE CONTROL GUIDELINES

ENVELOPE CONTROL GUIDELINES
SECONDARY SETTLEMENTS

Key Elements Type I Infill
Development

Type II Infill &
Independent
Development

I4. Rooftop
Mechanical &
Electrical Plants
and Services

J. Signages
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3.4 DRAWINGS & ILLUSTRATIONS
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SIGNAGE GUIDELINES

4.1 SIGNS IN CONSERVATION AREAS

4.1.1 Traditional Signs

4.1.2 Contemporary Signs

4.2 DESIGN, LOCATION AND SIZE OF SIGNS

PART 4: SIGNAGE GUIDELINES
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SIGNAGE GUIDELINES

KEY ELEMENTS LOCATION / SIZE
A. Forecourt Wall

B. Front Facade

B1. Shopfront &
Residential Front

B2. Five- Foot Way

B3. First Storey Column
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SIGNAGE GUIDELINES

SIGNAGE GUIDELINES

KEY ELEMENTS LOCATION / SIZE

B4. Frieze

B5. Upper Storey Facade

C. End Gable Wall

D. Rear Wall

 Note:
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SIGNAGE GUIDELINES

 APPROVAL FOR CONSERVATION SIGNAGE

payable by cash, cashcard or NETS,
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APPENDIX IA - INCOMPATIBLE USES

Incompatible Uses Not Allowed in Historic District Core Areas

Uses Not Allowed in Historic Districts

PART 5: APPENDICES
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APPENDIX IB  LOCATION OF CORE AREAS

Chinatown Historic District

Kampong Glam Historic District

Little India Historic District

APPENDIX II - CONSERVATION AREA PLANS
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DISTRIBUTION OF CAR PARKING

ocation
Visitor 

Car 
ots

Coach 
ots

Handica ed
Red ots 
seasoned 
arking lots

B
otorbike 

ots ree

[A]
TOTAL 

(FINAL)

TOTAL 
(FINAL) 
Payable        
[A +B]

Tangling and Central Cores
Botany Centre Tanglin 
Core  Base ent

2 2 - 2 - 19 253 234

isitor Centre
National arks Board 
Head uarters Car ark 

 e el 

29 - 2 - 5 36 31

isitor Centre  
National arks Board 
Head uarters Car ark 
B Base ent

2 - 1 - 10 83 73

isitor Centre  
National arks Board 
Head uarters Car ark 
C Coach arking

5 1 - 10 62 52

Cluny ark Road 
outside arage 

Building
50 - 2 - 5 57 52

Total 429 5 8 0 49 491 442

Bukit Timah Core
Ra les Building rea 98  2 - 10 110 100
Ra les Building rea B 5 - - - 5 40 35
Jacob Ballas Children s 
Garden

5 1 - 48 45

House 10 - - 8 24 18

House 2 N SS - - - 5 - 5 5
House - - - 9 - 9 9
House  Blue Bali 
Rest

- - 4 12 29 17

House 5  S - - 1 10 - 11 11
O osite Blk - - - 20 17
Total 212 5 4 36 39 296 257
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APPENDIX I

IMAGE INVENTORY & 
AUTHORISATION TABLE

isted in the ollowing table are all the hotogra hs 
included in the No ination   Together these ro ide 
a good general icture o  the No inated ro erty

Those hotogra hs indicated in the colu n Non 
exclusi e cession o  rights  ay be used by NESCO 
in the way described in nnex 5 o  the Operational 
Guidelines 2   These ha e been included on a 

SB stick annexed to the No ination    NESCO 
wishes to use any other o  the hotogra hs in this 
No ination  lease contact the hotogra her and
or the co yright holder   

n audio isual resentation describing the history 
o  the Singa ore Botanic ardens is also included 
on the SB stick annexed to the No ination   
This resentation was created by the Singa ore 
Botanic ardens   This resentation ay be 
used or in or ati e  non co ercial ur oses   
Re roduction o  it in any or  and disse ination 
o  co ies is rohibited   gree ent ust be sought 
with the right ul owner co yright holder i  the 

aterial is to be used in any other way  

No Format Caption Date of 
hoto

hotogra her Co yright 
owner

Contact details o  
co yright owner

Non 
exclusi e 
cession o  
rights

01 g The Bandstand 
ront and Back 

Co er

01-Jun-
10

N arks 
O icial 

hotogra her

SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5

es

02 g Ginger Garden 01-Jun-
10

N arks 
O icial 

hotogra her

SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5
g iew looking 

out ro  the 
Bandstand

r N arks 
O icial 

hotogra her

SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5
04 g E ble  o  

Singapore 
Botanic 

ardens: the 
Cyrtostachys 
palm

28-
ay 2

Chris 
Bland ord

CB Chris Bland ord ssociates
The Old Crown
High Street
Blackboys
E ST S SSE  TN22 5JR

05 g The Bandstand 01-Jun-
10

N arks 
O icial 

hotogra her

SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5

es

g The National 
Orchid arden

01-Jun-
10

N arks 
O icial 

hotogra her

SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5
g E olution 

Garden
01-Jun-
10

N arks 
O icial 

hotogra her

SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5
08 g Swan ake r N arks 

O icial 
hotogra her

SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5

es



No Format Caption Date of 
hoto

hotogra her Co yright 
owner

Contact details o  
co yright owner

Non 
exclusi e 
cession o  
rights

09 g o entous 
occasions: 
The Botanic 
Gardens is 
popular as 
a location 
for marriage 
proposals

Not 
known

N arks 
O icial 

hotogra her

SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5

10 g n educational 
school isit

24-Jan- Seri Hayuni 
Hadi  

SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5

es

11 g Tanglin Gate , 
ain historical 

Entrance 
c

1890 SB  rchi es SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5

es

12 g Holttu  
Hall 2

1920 SB  rchi es SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5
g E olution 

Garden
2
No

a id i SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5
14 g rborist at work 2 Not nown National 

arks 
Board

National arks Board
 Cluny Road

Singa ore 25 5
15 g City in a Garden 2 Not nown National 

arks 
Board

National arks Board
 Cluny Road

Singa ore 25 5
g Bandstand Hill 01-Jun-

10
N arks 
O icial 

hotogra her

SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5

es

g Swan ake 
slo es

2 Jul Chlo  Co a CB Chris Bland ord ssociates
The Old Crown
High Street
Blackboys
E ST S SSE  TN22 5JR

18 g Ginger Garden 2 Jul Chlo  Co a CB Chris Bland ord ssociates
The Old Crown
High Street
Blackboys
E ST S SSE  TN22 5JR



No Format Caption Date of 
hoto

hotogra her Co yright 
owner

Contact details o  
co yright owner

Non 
exclusi e 
cession o  
rights

19 g The Botany 
Centre

Jan Chlo  Co a CB Chris Bland ord ssociates
The Old Crown
High Street
Blackboys
E ST S SSE  TN22 5JR

20 g The lant 
House

r N arks 
O icial 

hotogra her

SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5
21 g Rain orest Jan Chlo  Co a CB Chris Bland ord ssociates

The Old Crown
High Street
Blackboys
E ST S SSE  TN22 5JR

22 g al  Court r N arks 
O icial 

hotogra her

SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5
2 g Sy hony ake 2 Jul Chlo  Co a CB Chris Bland ord ssociates

The Old Crown
High Street
Blackboys
E ST S SSE  TN22 5JR

24 g al  alley 2 Jul Chlo  Co a CB Chris Bland ord ssociates
The Old Crown
High Street
Blackboys
E ST S SSE  TN22 5JR

25 g Orchid arden 01-Jun-
10

N arks 
O icial 

hotogra her

SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5
2 g Ra les Building 02-

eb
ylin Orbasli ylin 

Orbasli
r ylin Orba l

 Northwood Hall
Hornsey ane
Highgate

ondon N  5 J

aorbasli aol co
www aylinorbasli co

2 g Eco ake 01-Jun-
10

N arks 
O icial 

hotogra her

SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5



No Format Caption Date of 
hoto

hotogra her Co yright 
owner

Contact details o  
co yright owner

Non 
exclusi e 
cession o  
rights

28 g Jacob Ballas 
Childrens  
Garden

01-Jun-
10

N arks 
O icial 

hotogra her

SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5
29 g E olution 

Garden
2
No

a id i SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5
g Steep slopes 

below Old 
College Houses

2 Jul Chlo  Co a CB Chris Bland ord ssociates
The Old Crown
High Street
Blackboys
E ST S SSE  TN22 5JR

g Healing arden 04-Jul- Elango 
elautha

SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5
2 g Fragrant 

Garden
2 Jul Chlo  Co a SB Singa ore Botanic ardens 

 Cluny Road 
Singa ore 25 5

g Tyersall Forest 25-
Nov-08

Elango 
elautha

SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5
g Burkill Hall r N arks 

O icial 
hotogra her

SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5

es

5 g Chinese ra e 25-
No

a id i SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5
g House 2 Jul Chlo  Co a CB Chris Bland ord ssociates

The Old Crown
High Street
Blackboys
E ST S SSE  TN22 5JR

g House 2 2 Jul Chlo  Co a CB Chris Bland ord ssociates
The Old Crown
High Street
Blackboys
E ST S SSE  TN22 5JR



No Format Caption Date of 
hoto

hotogra her Co yright 
owner

Contact details o  
co yright owner

Non 
exclusi e 
cession o  
rights

g House 2 Jul Chlo  Co a CB Chris Bland ord ssociates
The Old Crown
High Street
Blackboys
E ST S SSE  TN22 5JR

g House 2 Jul Chlo  Co a CB Chris Bland ord ssociates
The Old Crown
High Street
Blackboys
E ST S SSE  TN22 5JR

40 g House 5 2 Jul Chlo  Co a CB Chris Bland ord ssociates
The Old Crown
High Street
Blackboys
E ST S SSE  TN22 5JR

41 g Ra les Building 04-
eb

ylin Orbasli ylin 
Orbasli

r ylin Orba l
 Northwood Hall

Hornsey ane
Highgate

ondon N  5 J

aorbasli aol co
www aylinorbasli co

42 g The arage 02-
eb

ylin Orbasli ylin 
Orbasli

r ylin Orba l
 Northwood Hall

Hornsey ane
Highgate

ondon N  5 J

aorbasli aol co
www aylinorbasli co

g House r N arks 
O icial 

hotogra her

SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5
44 g Visitor Centre 

and National 
arks Board 

Head uarters

2 Jul Chlo  Co a CB Chris Bland ord ssociates
The Old Crown
High Street
Blackboys
E ST S SSE  TN22 5JR



No Format Caption Date of 
hoto

hotogra her Co yright 
owner

Contact details o  
co yright owner

Non 
exclusi e 
cession o  
rights

45 g E J H  Corner 
House

02-
eb

ylin Orbasli ylin 
Orbasli

r ylin Orba l
 Northwood Hall

Hornsey ane
Highgate

ondon N  5 J

aorbasli aol co
www aylinorbasli co

g Sy hony 
Stage

01-Jun-
10

N arks 
O icial 

hotogra her

SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5
g Cool House 01-Jun-

10
N arks 
O icial 

hotogra her

SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5
48 g Burkill Hall 01-

ug
Chlo  Co a CB Chris Bland ord ssociates

The Old Crown
High Street
Blackboys
E ST S SSE  TN22 5JR

49 g Halia 
Restaurant 
co lex

2 Jul Chlo  Co a CB Chris Bland ord ssociates
The Old Crown
High Street
Blackboys
E ST S SSE  TN22 5JR

50 g otting yard 
buildings the 
logs are used 
or chainsaw 

training

Jul a id i SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5

51 g Brick ste s 
detail

25-
ay 2

Nigel Taylor SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5
52 g ergola in the 

lant House 
Garden

r N arks 
O icial 

hotogra her

SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5
5 g Bandstand r N arks 

O icial 
hotogra her

SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5



No Format Caption Date of 
hoto

hotogra her Co yright 
owner

Contact details o  
co yright owner

Non 
exclusi e 
cession o  
rights

54 g Sun Garden 2 Jul Chlo  Co a CB Chris Bland ord ssociates
The Old Crown
High Street
Blackboys
E ST S SSE  TN22 5JR

55 g Holttu  Hall 2 Jul Chlo  Co a CB Chris Bland ord ssociates
The Old Crown
High Street
Blackboys
E ST S SSE  TN22 5JR

5 g Ridley Hall 2 Jul Chlo  Co a CB Chris Bland ord ssociates
The Old Crown
High Street
Blackboys
E ST S SSE  TN22 5JR

5 g reen a ilion 01-Jun-
10

N arks 
O icial 

hotogra her

SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5
58 g Tanglin Gate 

decorated with 
red banners or 
National ay

2 Jul Chlo  Co a CB Chris Bland ord ssociates
The Old Crown
High Street
Blackboys
E ST S SSE  TN22 5JR

59 g Swan ake 
a ebo

r N arks 
O icial 

hotogra her

SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5
g Historic a ebo 2 Jul Chlo  Co a CB Chris Bland ord ssociates

The Old Crown
High Street
Blackboys
E ST S SSE  TN22 5JR

g irl on a Bicycle Jun
10

N arks 
O icial 

hotogra her

SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5



No Format Caption Date of 
hoto

hotogra her Co yright 
owner

Contact details o  
co yright owner

Non 
exclusi e 
cession o  
rights

2 g Shelter 2 Jul Chlo  Co a CB Chris Bland ord ssociates
The Old Crown
High Street
Blackboys
E ST S SSE  TN22 5JR

g Educational 
acti ities

2 SB  rchi es SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5
g rt in the 

ardens by 
adok Ben
a id

Jan Chris 
Bland ord

CB Chris Bland ord ssociates
The Old Crown
High Street
Blackboys
E ST S SSE  TN22 5JR

5 g Research 19-
eb 2

Serena ee SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5
g Ginger Garden 01-Jun-

10
N arks 
O icial 

hotogra her

SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5

es

g Shaker roo  
in the Botany 
Centre  isible 
to visitors

2 Jul Chlo  Co a CB Chris Bland ord ssociates
The Old Crown
High Street
Blackboys
E ST S SSE  TN22 5JR

g Cypripedium 
tonsum

1989 SB  rchi es SB Singa ore Botanic ardens 

 Cluny Road 

Singa ore 25 5
g Rain orest 19-Jul- Elango 

elautha
SB Singa ore Botanic ardens 

 Cluny Road 
Singa ore 25 5

es

g Common 
Imperial 
Cheritra re a 
riggia

2001 hew Sin 
hoon

hew S Not nown

g esser 
histling uck 
endrocygna 

a anica

ay
looyaa looyaa lickr ail at:  htt :

www lickr co
hotos 5 2 5 N



No Format Caption Date of 
hoto

hotogra her Co yright 
owner

Contact details o  
co yright owner

Non 
exclusi e 
cession o  
rights

2 g Red egged 
Crake Rallina 
asciata

eb
ixiong Cai National 

arks 
Board

National arks Board
 Cluny Road

Singa ore 25 5
g Royal Botanic 

ardens  ew  
al  House

14-Jul-
10

RB RB Royal Botanic ardens  ew
Rich ond
S RRE  T  B

g awrence Ni en 1920 SB  rchi es SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5
5 g J C  oudon s 

lan or erby 
rboretu  

Not 
known

John C 
oudon s 
ardener s 
aga ine

George F 
Chadwick

Not nown

g a  o  the 
ardens 

SB  rchi es SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5

es

g Burkill Hall  
built 

r N arks 
O icial 

hotogra her

SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5

es

g Bandstand Hill SB  rchi es SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5
g al  alley and 

Rain orest c 
1900

1900 SB  rchi es SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5
80 g Rain tree at 

Nassim Gate, 
ossibly dating 

from 1882

Not 
known

N arks 
O icial 

hotogra her

SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5

81 g Ridley with 
rubber tree

1905 SB  rchi es SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5

es

82 g Rubber 
plantation in 
the Econo ic 
Gardens, 
c s

1890s SB  rchi es SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5

g House  
or er 

Econo ic 
ardens  ield 
ssistant s 

residence

ay
2012

Nigel Taylor SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5



No Format Caption Date of 
hoto

hotogra her Co yright 
owner

Contact details o  
co yright owner

Non 
exclusi e 
cession o  
rights

84 g Sundial Garden 
1959

1959 SB  rchi es SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5
85 g Holttu  

laboratory 5
1958 SB  rchi es SB Singa ore Botanic ardens 
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STATION NAMES 
 

Station Full Name Working 
Acronym Location 

Stevens Interchange station T11 
Beneath Stevens road, just south of junction 
of Bukit Timah Road/Stevens Road/Whitley 
Road and next to DTL2 Stevens Station 

 Napier station T12 
T-junction of Napier/Holland/Cluny Road with 
the Botanic Gardens on the west side of 
Cluny Road 

Orchard Boulevard station T13 East of the Orchard Boulevard and Grange 
Road junction 

Orchard Interchange station T14 
Below Orchard Boulevard, south of Paterson 
Road/Orchard Boulevard junction  

Great World station T15 
Current site of the ERC Institute, south of 
River Valley Road 

Havelock station T16 Within the carriageway of Zion Road, north of 
Jalan Bukit Ho Swee/Zion Road junction 
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1.0 Introduction 
 

The Thomson Line-Mainline Package C (herein after known as “TSLC”) is a Land Transport Authority 
of Singapore (herein after known as “LTA”) initiative under LTA’s Contract 2104 awarded to the team 
led by AECOM Singapore Pte Ltd (herein after known as “AECOM”) to provide full architectural, civil 
and structural engineering consultancy services.  

 
The Contract 2104 Terms of Reference requires an Environmental Impact Assessment (EIA) to be 
carried out. Evaluation of the existing pre-construction baseline environmental status along the 
proposed route and an objective assessment of the various impacts on the environment as a result of 
the TSLC construction activities were carried out in compliance with the latest National Environment 
Agency (NEA) legislations/acts/relevant guidelines as listed in Appendix 1.1. Mitigation measures 
and suitable monitoring plans to be implemented during the course of the construction are 
recommended to alleviate the potential adverse environmental impacts. 

 
1.1 Project Description  

The proposed Thomson Line (TSL) is an underground Mass Rapid Transit (MRT) System along a 
north-south corridor. Overall, the proposed TSL comprises 23 stations and runs for up to 30 km 
completely underground from the heart of Marina Bay northwards through the Central Business 
District. It continues up through Ang Mo Kio to Woodlands connecting estates such as Sin Ming, 
Kebun Baru, Thomson and Kim Seng which currently do not have a direct MRT link. It will relieve 
crowding on the North South Line and reduce travel times between Woodlands and the Central 
Business District.  
 
The proposed TSL mainline design is divided into 4 architectural and engineering consultancy 
packages (i.e. package A, B, C and D). This contract, C2104 – TSL Package C (TSLC), will cover 
TSL with a route length of about 6 km. It consists of 6 stations of which 2 are interchange stations.  
There are no designated Civil Defence (CD) stations within TSLC. The station numbers for this 
contract begins at T11 and ends at T16 with associated names as follows:  
 
  T11 - Stevens Interchange station  
  T12 - Napier station (LTA In-house Design) 
  T13 - Orchard Boulevard station 
  T14 - Orchard Interchange station  
  T15 - Great World station 
  T16 - Havelock station 
 
The proposed TSLC alignment and location of stations are illustrated on Plate 1.1. 
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Source: AECOM 

Plate 1.1 Thomson Line – Mainline Package C Route Coverage 
 
The construction of the TSLC mainly includes activities such as site clearance, construction of major 
earth retaining systems, deep excavation and bored tunnelling works, as well construction of at-grade 
structures such as entrances and vent buildings associated with stations and escape shafts.  Some 
improvements or reconstruction of footbridges will be required along with road improvement works 
and material handling. Prior to the construction of the TSLC, there will be preliminary construction 
activities including drainage works, utility diversion, and demolition of buildings.    

 
1.2 Study Limitations, Expectations, Special Limitations and Significant 

Assumptions  

This report relies on facts gathered during inquiries with authorities and individuals as listed in the 
report. In addition, the findings in the report are subject to certain conditions and assumptions. The 
conditions and assumptions are noted in the report, and any party reviewing the findings of the report 
must carefully review and consider all such conditions and assumptions. 

This report and all field data and notes were gathered and/or prepared by AECOM in accordance with 
the agreed approach and methodology to be adopted as well as the generally accepted engineering 
and scientific practice in effect at the time of AECOM's assessment of the study corridor. Due to the 
above, the statements, conclusions, and opinions contained in this report give approximations of the 
environmental conditions within the study corridor. 

The passage of time may result in changes in technology, economic conditions, site variations, or 
regulatory provisions which would render the report inaccurate. Reliance on the report after the date 
of issuance as an accurate representation of current site conditions shall be at the user’s sole risk. 

 

 

 

Circle Line 

Bukit Timah Line 

North South Line 

Thomson Line- Package C 

East-West Line 
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The study corridor is defined to be 250 m from both sides and perpendicular to the proposed TSLC 
alignment, with the exception of the noise assessment which has a study corridor of 150m in 
accordance with the criteria stipulated in the Environmental Protection and Management (Control of 
Noise at Construction Sites) Regulations, 2008.   
 
It should be noted that on site monitoring and assessments were conducted via the public rights-of-way 
areas, and as such AECOM did not enter any premises within the study corridor.   
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2.0 Existing Pre-construction Environmental Status  
 

The TSLC is mainly within the vicinity of residential, commercial and institutional areas. The types of 
buildings observed along the route of the TSLC mainly comprised residential, commercial, civic and 
community institutions, reserved sites, sports and recreation facilities, transport facilities and utility 
facilities. Appendix 2.1 tabulates the respective land use and general activities of the premises 
observed within the study corridor.  
 
This section presents key existing environment conditions within the study corridor and briefly 
discusses the data collection methodology for the following aspects: 

 
 Air; 
 Noise;     
 Vibration; 
 Business and Community; 
 Public Utilities; 
 Ecology; 
 Road Traffic and Safety; and 
 Cultural Heritage. 

 
The information presented in this section was obtained from the following sources: 
 

 Meetings and communications with the AECOM design team;  
 Communication with the relevant government agencies;  
 Data and information review from existing information requests;  
 Published sources of information from books, reports and studies; 
 Web research; and  
 Field measurements (baseline noise and air quality measurements were conducted from 

November 18-23, 2011).  
 

2.1 Air  
 

Based on the air quality assessment detailed in Section 3, the main pollutant affecting the ambient air 
quality during construction of the proposed alignment will be dust. To be specific, particulate matter in 
the order of ~10 micrometers or less (PM10) was taken as a key parameter due to its large fraction as 
compared to total dust, the severity of impacts to human health and the availability of a standard.  
 
For the baseline study, 9 monitoring locations were identified along the alignment as detailed in Table 
2.1 and Figure 2.1. Monitoring times were selected either on weekdays or weekends taking into 
consideration the peak period of the premises (based on the activities of the premises and 
surrounding establishments). These monitoring points and monitoring times were discussed and 
agreed with LTA. 
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Table 2.1 Representative Baseline Monitoring Points 

ID Premise Description 
and Location Current Use Closest Worksite Corresponding 

ASRs* Time 

B1 Stevens Court, 
88 Stevens Rd 

Residential – 
Apartment 

T11 – Stevens 
Station 

ASR1, ASR 2 Weekday 

B2 
Villa D’Este, 
105A Dalvey Rd 

Residential - 
Condominium Launch Shaft ASR 3 Weekday 

B3 78A Fernhill Close 
Residential – 
Landed Housing Escape Shaft ASR 4 Weekday 

B4 
Gleneagles Hospital, 
6A Napier Rd 

Medical 
Institution 

T12 – Napier 
Station ASR5, ASR 6 Weekend 

B5 Camden Medical Centre, 
1 Orchard Boulevard 

Educational 
Institution 

T13 – Orchard 
Boulevard Station 

ASR 7, ASR 8 Weekend 

B6 ISS International School, 
25 Paterson Rd 

Educational 
Institution 

T14 – Orchard 
Station 

ASR 9, ASR 10, 
ASR 11 

Weekday 

B7 
Indian High Commission, 
31 Grange Rd Others 

T14 – Orchard 
Station ASR 12 Weekday 

B8 
Yong An Park, 
325 River Valley Rd 

Residential - 
Condominium 

T15 – Great World 
Station 

ASR 13, ASR 14 Weekend 

B9 
Havelock Heights, 
94 Havelock Rd 

Residential – 
HDB 

T16 – Havelock 
Station 

ASR 15, ASR 
16, ASR 17, 

ASR 18 
Weekend 

*Note: Air sensitive receivers (ASRs) that have been identified and assessed as presented in Section 
3. 
 
Background air quality measurement was performed by Setsco Services Pte Ltd from November 18th 
to 23rd, 2011. In the baseline study, PM10 levels were measured by using the Dust TrakTM 8520 
aerosol particulate monitor with enclosure (for protection). The monitoring time was set to 24 hours 
with a measuring interval of 5 minutes for all locations. The specifications sheet and calibration 
certificate of the DustTrakTM 8520 are attached in Appendix 2.2. 

 
A summary of the PM10 levels at the nine monitoring locations is presented in Table 2.2. The 
supporting test report and raw data of the measurements are attached in Appendix 2.3.   
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Table 2.2 Background Dust Levels at Representative Air Sensitive Receivers 

ID Premise Description 
and Location 

Start End PM10 ( g/m3) 
Date Time Date Time Range Average 

B1 
Stevens Court,  
88 Stevens Rd 18/11/11 09:40 19/11/11 09:35 34 - 127 57 

B2 
Villa D’Este,  
105A Dalvey Rd 

18/11/11 10:00 19/11/11 09:55 12 - 80 35 

B3 78A Fernhill Close 21/11/11 13:10 22/11/11 13:05 15 - 177 49 

B4 
Gleneagles Hospital, 
6A Napier Rd 19/11/11 10:50 20/11/11 10:45 15 - 89 49 

B5 
Camden Medical Centre, 
1 Orchard Boulevard 19/11/11 10:40 20/11/11 10:35 33 - 245 87 

B6 ISS International School, 
25 Paterson Rd 

22/11/11 13:40 23/11/11 13:35 16 - 169 35 

B7 Indian High Commission, 
31 Grange Rd 

21/11/11 12:50 22/11/11 12:45 14 - 226 62 

B8 
Yong An Park, 
325 River Valley Rd 20/11/11 11:05 21/11/11 11:00 8 - 264 68 

B9 
Havelock Heights, 
94 Havelock Rd 20/11/11 11:20 21/11/11 11:15 18 - 94 45 

* Note: Air sensitive receivers (ASRs) that have been identified and assessed as presented in 
Section 3.    

 
Ambient air quality measurements during the baseline study showed an average PM10 level of 35 – 
87 µg/m3 at the nine monitoring locations, which met the USEPA National Ambient Air Quality 
Standards (NAAQS) daily average for PM10 (150 µg/m3). 

 
2.2 Noise 

 
Noise can be presented using different parameters. The parameters adopted for the baseline data 
collection are as follows: 
 

 Leq(12 hours), the equivalent continuous sound pressure level for the 12 hours measuring time 
 Leq(1 hour), the equivalent continuous sound pressure level for the 1 hour measuring time 
 Leq(5mins), the equivalent continuous sound pressure level for the 5 minutes measuring time 

 
Leq is considered as the average sound pressure level over the specific measuring period and it is the 
major parameter of consideration for noise baseline data. 
 
For the baseline study, nine monitoring locations were identified to represent the alignment and are 
detailed in Table 2.3 and depicted in Figure 2.1. Monitoring times were selected either on weekday 
or weekend with taking into consideration the peak period of the premises, based on the activities of 
the premises and surrounding establishments. These monitoring points and monitoring times were 
discussed and agreed with LTA.  
 
 
 

 
 



2-4 
AECOM-SAA Contract 2104 
 Final Environmental Impact Assessment Report 
 DOC/2104/DES/DR/4080/-  
 

 

Table 2.3 Representative Baseline Monitoring Points 

ID Premise Description 
and Location Current Use Closest 

Worksite 
Corresponding 

NSRs* Time 

B1 Stevens Court, 
88 Stevens Rd 

Residential – 
Apartment 

T11 – Stevens 
Station 

NSR1, NSR 2, 
NSR 3 

Weekday 

B2 
Villa D’Este, 
105A Dalvey Rd 

Residential – 
Condominium 

Launch Shaft NSR 4 Weekday 

B3 78A Fernhill Close Residential – 
Landed Housing 

Escape Shaft NSR 5 Weekday 

B4 
Gleneagles Hospital, 
6A Napier Rd 

Medical 
Institution 

T12 – Napier 
Station NSR6, NSR 7 Weekend 

B5 
Camden Medical Centre, 
1 Orchard Boulevard 

Educational 
Institution 

T13 – Orchard 
Boulevard 
Station 

NSR 8, NSR 9, 
NSR 10 Weekend 

B6 
ISS International School, 
25 Paterson Rd 

Educational 
Institution 

T14 – Orchard 
Station 

NSR 11, NSR 12, 
NSR 13, NSR 14 Weekday 

B7 
Indian High Commission, 
31 Grange Rd 

Others 
T14 – Orchard 
Station 

NSR 15, NSR 16 Weekday 

B8 Yong An Park, 
325 River Valley Rd 

Residential – 
Condominium 

T15 – Great 
World Station 

NSR 17, NSR 18, 
NSR 19 

Weekend 

B9 Havelock Heights, 
94 Havelock Rd 

Residential – 
HDB 

T16 – Havelock 
Station 

NSR 20, NSR 21, 
NSR 22, NSR 23, 

NSR 24 
Weekend 

         * Noise sensitive receivers (NSRs) that have been identified and assessed as presented in Section 4.   
 
Background noise measurements were performed by Setsco Services Pte Ltd during the period from 
November 18th to 23rd, 2011 over a 24-hour period. In the baseline study, equivalent continuous 
sound pressure levels at 5 minutes, 1 hour and 12 hours were measured using two sound level 
meters (Svantek Model SVAN 955). The calibration certificates for the sound level meters and sound 
calibrations are attached in Appendix 2.4. 
 
A summary of the noise measurement data at the representative noise sensitive receivers (NSRs) is 
presented in Table 2.4a to 2.4c for respective 5 minutes, 1-hour, and 12-hour monitoring interval. The 
maximum permissible noise criterion for 5-minutes, 1-hour and 12-hour interval was taken for 
comparison. The supporting test report and raw data of the noise measurements are attached in 
Appendix 2.5.  
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Table 2.4a Background Noise at Representative Sensitive Receivers  
(5-min monitoring interval) 

 

Baseline 
ID Date/Time 

Premise 
Descriptio

n and 
Location 

Current 
Use 

Equivalen
t 

Continuo
us 

Noise 
Level 

(dB(A)) 
 

0700-1900 
 

Noise 
Criteria 

 
(5min Leq) 

Equivalen
t 

Continuo
us 

Noise 
Level 

(dB(A)) 
 

1900-2200 
 

Noise 
Criteria 

 
(5min Leq) 

Equivalen
t 

Continuo
us 

Noise 
Level 

(dB(A)) 
 

2200-0700 
 

Noise 
Criteria 

 
(5min Leq) 

 
B1 

November 
18, 2011 

(Weekday) 

Stevens 
Court, 

88 
Stevens 

Rd 

Residential 
– 

Apartment 
74.1-81.4 

Mon-
Sat:90  

Sun&PH:7
5 

68.2-80.4 

Mon-
Sat:70  

Sun&PH:5
5 

68.4-81.0 55 

B2 
November 
18, 2011 

(Weekday) 

Villa 
D’Este, 
105A 

Dalvey Rd 

Residential 
–  

Condomini
um 

54.5-71.6 

Mon-
Sat:90  

Sun&PH:7
5 

54.8-65.0 

Mon-
Sat:70  

Sun&PH:5
5 

48.0-61.8 55 

B3 
November 
23, 2011 

(Weekday) 

78A 
Fernhill 
Close 

Residential 
– Landed 
Housing 

47.2-74.6 

Mon-
Sat:90  

Sun&PH:7
5 

47.7-64.2 

Mon-
Sat:70  

Sun&PH:5
5 

44.7-51.1 55 

B4 
November 
19, 2011 

(Weekend) 

Gleneagle
s Hospital, 
6A Napier 

Rd 

Medical 
Institution 

69.3-78.3 75 71.2-76.5 55 62.8-73.4 55 

B5 
November 
19, 2011 

(Weekend) 

Camden 
Medical 
Centre, 

1 Orchard 
Boulevard 

Medical 
Institution 

63.0-73.5 75 67.0-69.8 55 57.9-69.6 55 

B6 
November 
22, 2011 

(Weekday) 

ISS 
Internation
al School, 

25 
Paterson 

Rd 

Education
al 

Institution 
60.9-80.0 75 57.5-63.3 55 49.8-69.9 55 

B7 
November 
22, 2011 

(Weekday) 

Indian 
High 

Commissio
n, 

31 Grange 
Rd 

Others 66.5-81.4 90 68.1-73.9 70 55.4-69.8 70 

B8 
November 
20, 2011 

(Weekend) 

Yong An 
Park, 

325 River 
Valley Rd 

Residential 
–  

Condomini
um 

55.7-70.6 

Mon-
Sat:90  

Sun&PH:7
5 

55.3-67.7 Sun&PH:5
5 

49.1-57.3 55 

B9 
November 
20, 2011 

(Weekend) 

Havelock 
Heights, 

94 
Havelock 

Rd 

Residential 
– 

HDB 
65.5-72.1 

Mon-
Sat:90  

Sun&PH:7
5 

65.5-69.7 Sun&PH:5
5 

57.9-68.5 55 

      Note: Bold figures exceed noise criteria 
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Table 2.4b Background Noise at Representative Sensitive Receivers  
(1-hr monitoring interval) 

 

Baseli
ne ID Date/Time 

Premise 
Description 

and 
Location 

Current 
Use 

Equivalen
t 

Continuo
us 

Noise 
Level 

(dB(A)) 
 

0700-1900 
 

Noise 
Criteria 

 
(1-hr Leq) 

Equivalen
t 

Continuo
us 

Noise 
Level 

(dB(A)) 
 

1900-2200 
 

Noise 
Criteria 

 
(1-hr Leq) 

Equivalen
t 

Continuo
us 

Noise 
Level 

(dB(A)) 
 

2200-0700 
 

Noise 
Criteria 

 
(1-hr Leq) 

 
B1 

November 
18, 2011 

(Weekday) 

Stevens 
Court, 

88 Stevens 
Rd 

Residentia
l – 

Apartment 
76.5-78.0 - 71.4-76.3 65 70.7-75.7 55 

B2 
November 
18, 2011 

(Weekday) 

Villa D’Este, 
105A Dalvey 

Rd 

Residentia
l –  

Condomini
um 

58.1-65.7 - 59.6-64.7 65 52.3-59.8 55 

B3 
November 
23, 2011 

(Weekday) 

78A Fernhill 
Close 

Residentia
l – Landed 
Housing 

47.9-71.2 - 50.7-58.2 65 44.9-47.7 55 

B4 
November 
19, 2011 

(Weekend) 

Gleneagles 
Hospital, 
6A Napier 

Rd 

Medical 
Institution 

71.0-74.8 - 73.0-74.0 - 66.0-72.0 - 

B5 
November 
19, 2011 

(Weekend) 

Camden 
Medical 
Centre, 

1 Orchard 
Boulevard 

Medical 
Institution 

65.4-71.1 - 68.4-68.8 - 60.3-68.5 - 

B6 
November 
22, 2011 

(Weekday) 

ISS 
International 

School, 
25 Paterson 

Rd 

Education
al 

Institution 
65.0-75.0 - 59.4-62.0 - 54.3-67.9 - 

B7 
November 
22, 2011 

(Weekday) 

Indian High 
Commission, 
31 Grange 

Rd 

Others 70.5-73.7 - 70.1-71.1 - 60.6-68.7 - 

B8 
November 
20, 2011 

(Weekend) 

Yong An 
Park, 

325 River 
Valley Rd 

Residentia
l –  

Condomini
um 

56.8-62.7 - 56.0-62.3 65 50.3-55.1 55 

B9 
November 
20, 2011 

(Weekend) 

Havelock 
Heights, 

94 Havelock 
Rd 

Residentia
l – 

HDB 
67.3-70.4 - 66.6-69.3 65 59.3-65.8 55 

Note: Bold figures exceed noise criteria 
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Table 2.4c Background Noise at Representative Sensitive Receivers  
(12-hr monitoring interval) 

 

Baseli
ne ID Date/Time 

Premise 
Description and 

Location 
Current Use 

Equivalent 
Continuous 
Noise Level 

(dB(A)) 
 

0700-1900 
(Day) 

Noise 
Criteria 

 
(12-hr Leq) 

Equivalent 
Continuous 
Noise Level 

(dB(A)) 
 

1900-0700 
(Night) 

Noise 
Criteria 

 
(12-hr Leq) 

 
B1 

November 18, 
2011 

(Weekday) 

Stevens Court, 
88 Stevens Rd 

Residential – 
Apartment 

77.10 75 74.2 55-65* 

B2 
November 18, 

2011 
(Weekday) 

Villa D’Este, 
105A Dalvey Rd 

Residential –  
Condominium 

63.70 75 60.3 55-65* 

B3 
November 23, 

2011 
(Weekday) 

78A Fernhill Close 
Residential – 

Landed 
Housing 

64.9 75 53.3 55-65* 

B4 
November 19, 

2011 
(Weekend) 

Gleneagles 
Hospital, 

6A Napier Rd 

Medical 
Institution 

73.8 60 72.1 50 

B5 
November 19, 

2011 
(Weekend) 

Camden Medical 
Centre, 

1 Orchard 
Boulevard 

Medical 
Institution 

69.5 60 67.4 50 

B6 
November 22, 

2011 
(Weekday) 

ISS International 
School, 

25 Paterson Rd 

Educational 
Institution 

70.1 60 61.4 50 

B7 
November 22, 

2011 
(Weekday) 

Indian High 
Commission, 
31 Grange Rd 

Others 71.7 75 68.7 65 

B8 
November 20, 

2011 
(Weekend) 

Yong An Park, 
325 River Valley 

Rd 

Residential –  
Condominium 

60.6 75 57.0 55-65* 

B9 
November 20, 

2011 
(Weekend) 

Havelock Heights, 
94 Havelock Rd 

Residential – 
HDB 

68.6 75 66.2 55-65* 

      Note: Bold figures exceed noise criteria 
  *Compared to 1-hr Leq

 from 1900 to 0700 
From the measurement results, it was noted that the noise level generally decreased during night 
time at all NSRs as the traffic flow decreased. Measurements at most of the NSRs exceeded the 
noise criteria during the day and night.  
 
Based on the Environmental Protection and Management (Control of Noise at Construction Sites) 
Regulations Third Schedule, the maximum permissible noise level can be obtained by adding the 
correction factor corresponding to the difference between the maximum permissible noise level in the 
Second Schedule and the background noise level, set out in Table 2.5, to the higher of the two noise 
levels. 
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Table 2.5 Correction Factor for Noise under Third Schedule of the Regulations 
Difference between 2 noise levels in 

dB(A) 
Correction factor in 

dB(A) 
(a) Below 2 3 
(b) 2 to less than 4 2 
(c) 4 to less than 10 1 
(d) 10 and above Nil 

 
The adjusted maximum permissible noise levels at the representative NSRs during daytime and night 
time are tabulated in Table 2.6 and Table 2.7 respectively. After correction, all measured noise levels 
both during daytime and night-time would comply with the criteria. 
 

Table 2.6a Corrected Maximum Permissible Noise Levels (5-min interval)  
(7 a.m – 7 p.m) 

 

NSR ID 

Premise 
Description 

and 
Location 

Maximum 
Background 

Noise 
 

0700-1900 

Maximum 
Permissible 
Noise Level 

(2nd 
Schedule, 
Part III *) 

Difference 
between the 
background 

Noise & 
Maximum 

Permissible 
Noise Level 

Correction 
factor 

(3rd 
Schedule*) 

Corrected 
Permissible 
Noise Level 

NSR6 

Gleneagles 
Hospital, 

6A Napier 
Rd 

78.3 75 3.3 2 80.3 

NSR 11 

ISS 
International 

School, 
25 Paterson 

Rd 

80.0 75 5 1 81 

*- Environmental Protection and Management (Control of Noise at Construction Sites) Regulations 
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Table 2.6b Corrected Maximum Permissible Noise Levels (5-min interval)  
(7 p.m – 10 p.m) 

 

NSR ID 

Premise 
Description 

and 
Location 

Maximum 
Background 

Noise 
 

1900-2200 

Maximum 
Permissible 
Noise Level 

(2nd 
Schedule, 
Part III *) 

Difference 
between the 
background 

Noise & 
Maximum 

Permissible 
Noise Level 

Correction 
factor 

(3rd 
Schedule*) 

Corrected 
Permissible 
Noise Level 

NSR1 

Stevens 
Court, 

88 Stevens 
Rd 

80.4 
(weekday) 

Mon-Sat:70  
Sun&PH:55 10.4 NIL 

Mon-Sat:70  
Sun&PH:55 

NSR6 

Gleneagles 
Hospital, 

6A Napier 
Rd 

76.5 55 21.5 NIL 55 

NSR 8 

Camden 
Medical 
Centre, 

1 Orchard 
Boulevard 

69.8 55 14.8 NIL 55 

NSR 11 

ISS 
International 

School, 
25 Paterson 

Rd 

63.3 55 8.3 1 64.3 

NSR 16 

Indian High 
Commission

, 
31 Grange 

Rd 

73.9 Mon-Sat:70  
Sun&PH:55 

3.9 2 Mon-
Sat:75.9 

NSR 17 

Yong An 
Park, 

325 River 
Valley Rd 

67.7 
(weekend) 

Mon-Sat:70  
Sun&PH:55 

12.7 NIL Mon-Sat:70  
Sun&PH:55 

NSR 21 

Havelock 
Heights, 

94 Havelock 
Rd 

69.7 
(weekend) 

Mon-Sat:70  
Sun&PH:55 14.7 NIL 

Mon-Sat:70  
Sun&PH:55 

*- Environmental Protection and Management (Control of Noise at Construction Sites) Regulations 
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Table 2.6c Corrected Maximum Permissible Noise Levels (5-min interval)  
(10 p.m – 7 a.m) 

 

NSR ID 

Premise 
Description 

and 
Location 

Maximum 
Background 

Noise 
 

2200-0700 

Maximum 
Permissible 
Noise Level 

(2nd 
Schedule, 
Part III *) 

Difference 
between the 
background 

Noise & 
Maximum 

Permissible 
Noise Level 

Correction 
factor 

(3rd 
Schedule*) 

Corrected 
Permissible 
Noise Level 

NSR1 

Stevens 
Court, 

88 Stevens 
Rd 

81.0 55 26 NIL 55 

NSR 4 
Villa D’Este, 
105A Dalvey 

Rd 
61.8 55 6.8 1 62.8 

NSR6 

Gleneagles 
Hospital, 

6A Napier 
Rd 

73.4 55 18.4 NIL 55 

NSR 8 

Camden 
Medical 
Centre, 

1 Orchard 
Boulevard 

69.6 55 14.6 NIL 55 

NSR 11 

ISS 
International 

School, 
25 Paterson 

Rd 

69.9 55 14.9 NIL 55 

NSR 17 

Yong An 
Park, 

325 River 
Valley Rd 

57.3 55 2.3 2 59.3 

NSR 21 

Havelock 
Heights, 

94 Havelock 
Rd 

68.5 55 13.5 NIL 55 

*- Environmental Protection and Management (Control of Noise at Construction Sites) Regulations 
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Table 2.7a Corrected Maximum Permissible Noise Levels (1-hr Leq)  
(7 a.m – 7 p.m) 

 

NSR ID 

Premise 
Description 

and 
Location 

Maximum 
Background 

Noise 
 

0700-1900 

Maximum 
Permissible 
Noise Level 

(2nd 
Schedule, 
Part II *) 

Difference 
between the 
background 

Noise & 
Maximum 

Permissible 
Noise Level 

Correction 
factor 

(3rd 
Schedule*) 

Corrected 
Permissible 
Noise Level 

NSR1 

Stevens 
Court, 

88 Stevens 
Rd 

78.0 - - - - 

NSR 4 
Villa D’Este, 
105A Dalvey 

Rd 
65.7 - - - - 

NSR 5 78A Fernhill 
Close 

71.2 - - - - 

NSR6 

Gleneagles 
Hospital, 

6A Napier 
Rd 

74.8 - - - - 

NSR 8 

Camden 
Medical 
Centre, 

1 Orchard 
Boulevard 

71.1 - - - - 

NSR 11 

ISS 
International 

School, 
25 Paterson 

Rd 

75.0 - - - - 

NSR 16 

Indian High 
Commission

, 
31 Grange 

Rd 

73.7 - - - - 

NSR 17 

Yong An 
Park, 

325 River 
Valley Rd 

62.7 - - - - 

NSR 21 

Havelock 
Heights, 

94 Havelock 
Rd 

70.4 - - - - 

*- Environmental Protection and Management (Control of Noise at Construction Sites) Regulations 
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Table 2.7b Corrected Maximum Permissible Noise Levels (1-hr Leq)  
(7 p.m – 10 p.m) 

 

NSR ID 

Premise 
Description 

and 
Location 

Maximum 
Backgroun

d Noise 
 

1900-2200 

Maximum 
Permissible 
Noise Level 

(2nd 
Schedule, 
Part II *) 

Difference 
between the 
background 

Noise & 
Maximum 

Permissible 
Noise Level 

Correction 
factor 

(3rd 
Schedule*) 

Corrected 
Permissible 
Noise Level 

NSR1 

Stevens 
Court, 

88 Stevens 
Rd 

76.3 65 11.3 NIL 65 

NSR6 
Gleneagles 

Hospital, 
6A Napier Rd 

74.0 - - - - 

NSR 8 

Camden 
Medical 
Centre, 

1 Orchard 
Boulevard 

68.8 - - - - 

NSR 11 

ISS 
International 

School, 
25 Paterson 

Rd 

62.0 - - - - 

NSR 16 

Indian High 
Commission, 
31 Grange 

Rd 

71.1 - - - - 

NSR 21 

Havelock 
Heights, 

94 Havelock 
Rd 

69.3 65 4.3 1 70.3 

*- Environmental Protection and Management (Control of Noise at Construction Sites) Regulations 
 
 

Table 2.7c Corrected Maximum Permissible Noise Levels (1-hr Leq)  
(10 p.m – 7 a.m) 

 

NSR ID 

Premise 
Description 

and 
Location 

Maximum 
Background 

Noise 
 

2200-0700 

Maximum 
Permissible 
Noise Level 

(2nd 
Schedule, 
Part II *) 

Difference 
between the 
background 

Noise & 
Maximum 

Permissible 
Noise Level 

Correctio
n factor 

(3rd 
Schedule

*) 

Corrected 
Permissible 
Noise Level 

NSR1 
Stevens 
Court, 

75.7 55 20.7 NIL 55 
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NSR ID 

Premise 
Description 

and 
Location 

Maximum 
Background 

Noise 
 

2200-0700 

Maximum 
Permissible 
Noise Level 

(2nd 
Schedule, 
Part II *) 

Difference 
between the 
background 

Noise & 
Maximum 

Permissible 
Noise Level 

Correctio
n factor 

(3rd 
Schedule

*) 

Corrected 
Permissible 
Noise Level 

88 Stevens 
Rd 

NSR 4 
Villa D’Este, 
105A Dalvey 

Rd 
59.8 55 4.8 1 60.8 

NSR6 
Gleneagles 

Hospital, 
6A Napier Rd 

72.0 -  NIL - 

NSR 8 

Camden 
Medical 
Centre, 

1 Orchard 
Boulevard 

68.5 -  NIL - 

NSR 11 

ISS 
International 

School, 
25 Paterson 

Rd 

67.9 -  NIL - 

NSR 16 

Indian High 
Commission, 
31 Grange 

Rd 

68.7 -  NIL - 

NSR 17 

Yong An 
Park, 

325 River 
Valley Rd 

55.1 55 0.1 3 58.1 

NSR 21 

Havelock 
Heights, 

94 Havelock 
Rd 

65.8 55 10.8 NIL 55 

*- Environmental Protection and Management (Control of Noise at Construction Sites) Regulations 
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Table 2.8a Corrected Maximum Permissible Noise Levels (During Daytime) (12-hr Leq) 
 

NSR ID 

Premise 
Description 

and 
Location 

Daytime 
Background 

Noise 

Maximum 
Permissible 
Noise Level 

(2nd 
Schedule, 

Part I *) 

Difference 
between the 
background 

Noise & 
Maximum 

Permissible 
Noise Level 

Correction 
factor 

(3rd 
Schedule*) 

Corrected 
Permissible 
Noise Level 

NSR1 

Stevens 
Court, 

88 Stevens 
Rd 

77.10 75 2.1 2 
79.1 

 

NSR6 

Gleneagles 
Hospital, 

6A Napier 
Rd 

73.8 60 13.8 NIL 73.8 

NSR 8 

Camden 
Medical 
Centre, 

1 Orchard 
Boulevard 

69.5 60 9.5 1 70.5 

NSR 11 

ISS 
International 

School, 
25 Paterson 

Rd 

70.1 60 10.1 NIL 70.1 

*- Environmental Protection and Management (Control of Noise at Construction Sites) Regulations 
 
 

Table 2.8b Corrected Maximum Permissible Noise Levels (During Nighttime) (12-hr Leq) 
 

NSR ID 

Premise 
Description 

and 
Location 

Night-time 
Background 

Noise 

Maximum 
Permissible 
Noise Level 

(2nd 
Schedule, 

Part I *) 

Difference 
between the 
background 

Noise & 
Maximum 

Permissible 
Noise Level 

Correction 
factor 

(3rd 
Schedule*) 

Corrected 
Permissible 
Noise Level 

NSR1 

Stevens 
Court, 

88 Stevens 
Rd 

74.2 - - - - 

NSR 4 
Villa D’Este, 
105A Dalvey 

Rd 
60.3 - - - - 

NSR6 
Gleneagles 

Hospital, 
6A Napier 

72.1 50 22.1 NIL 50 
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NSR ID 

Premise 
Description 

and 
Location 

Night-time 
Background 

Noise 

Maximum 
Permissible 
Noise Level 

(2nd 
Schedule, 

Part I *) 

Difference 
between the 
background 

Noise & 
Maximum 

Permissible 
Noise Level 

Correction 
factor 

(3rd 
Schedule*) 

Corrected 
Permissible 
Noise Level 

Rd 

NSR 8 

Camden 
Medical 
Centre, 

1 Orchard 
Boulevard 

67.4 50 17. NIL 50 

NSR 11 

ISS 
International 

School, 
25 Paterson 

Rd 

61.4 50 11.4 NIL 50 

NSR 16 

Indian High 
Commission

, 
31 Grange 

Rd 

68.7 65 3.7 2 70.7 

NSR 17 

Yong An 
Park, 

325 River 
Valley Rd 

57.0 - - - - 

NSR 21 

Havelock 
Heights, 

94 Havelock 
Rd 

66.2 - - - - 

*- Environmental Protection and Management (Control of Noise at Construction Sites) Regulations 
 
The above measurement results reveal the baseline noise levels along the proposed TSLC alignment 
as of November 2011. The baseline noise levels shall not be deemed as established pre-construction 
background levels as the environment settings and conditions may change in the future. Therefore, a 
background monitoring exercise is recommended before the commencement of the TSLC 
construction.     
   

2.3 Vibration 
 

Construction activities can cause potential human annoyance as a result of ground-borne vibration 
coupled with ground-borne noise. The degrees of such impacts vary depending on the construction 
methods employed and equipment used during construction. Structural damage posed by ground-
borne vibration to nearby buildings may be observed when vibration levels exceed the threshold limit. 
In most cases building damage is not caused by normal construction activities. The affected area of 
concern is a highly urbanized area with high-density residential buildings located near the alignment.  
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A human annoyance assessment (including vibration and noise impacts) was conducted in this study 
and focused on potential disturbances to indoor human activities. A detailed discussion is presented 
in Section 5. No vibration measurements have been conducted in the assessment.  
 

2.4 Business and Community 
 
Screening of the existing business and community properties was conducted by referring to the 
Singapore Street Directory (Mighty Minds Street Directory 2011 edition published by Mighty Minds 
Publishing Pte. Ltd. and the website1) and Singapore One Map website2. Screening was followed by 
site visits on October 18, October 20, November 2, and November 4, 2011 to understand and validate 
the land users within the study corridor.   
 
The proposed TSLC alignment will be constructed underground and above ground works will be 
limited to stations, shafts and the cut and cover works at station T14. This will minimize the extent of 
direct impacts such as air and noise. Identification of sensitive receivers was made based on the 
distance from TSLC stations, TBM launch and/or retrieval shafts, and TBM docking points where 
construction mainly involves activities above ground and may have related impacts.  
 
The study corridor was sub-divided into five groups in the assessment of business and community 
(discussed in Section 6.0) as well as road traffic and safety (discussed in Section 9.0): 
 
Section 1 of TSLC:  
Study corridor starts from Whitley Road, continues south along Stevens Road and then diverts 
southwest at the intersection of Stevens Road with White House Park to Dalvey Road. TSLC 
alignment runs through Novena and Tanglin planning area in this section. 

 
Section 2 of TSLC:  
Study corridor starts from Dalvey Road, extends southwest until the intersection of Cluny Road and 
Napier Road. TSLC alignment runs through Tanglin planning area in this section. 

 
Section 3 of TSLC:  
Study corridor starts after the intersection of Cluny Road and Napier Road, continues south and then 
diverts east at intersections of Grange Road and Orchard Boulevard. It extends east along Orchard 
Boulevard until Four Season Park. TSLC alignment runs through Tanglin, Orchard, and River Valley 
planning areas in this section. 

 
Section 4 of TSLC:  
Study corridor starts from Four Seasons Park at Orchard Boulevard, continues east and then diverts 
southeast at the intersection of Paterson Road and Orchard Boulevard until Leonie Hill Road. It 
extends south along Leonie Hill Road until intersection of Leonie Hill Road and Havelock Road. TSLC 
alignment runs through Orchard and River Valley planning areas in this section. 

 
Section 5 of TSLC:  
Study corridor starts from the intersection of River Valley Road and Leonie Hill Road, continues along 
Zion Road until Seng Poh Road. TSLC alignment runs through River Valley, Singapore River, and 
Bukit Merah planning areas in this section. 

                                                        
1 www.streetdirectory.com   
2 www.onemap.com.sg  
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2.5 Public Utilities 

 
Information on the public utilities that would be affected from the construction of the TSLC was 
acquired from the AECOM design team. The following authorities/operators were contacted by the 
design team to gather the relevant drawings and information pertaining to the existing aboveground 
and underground utility setting: 
  

 Land Transport Authority (LTA); 
 Public Utilities Board (PUB);   
 SP Power Grid Limited (SP PowerGrid); 
 MobileOne Ltd (M1); 
 Starhub Limited (Starhub); 
 Singapore Telecommunications Ltd (SingTel) 
 France Telecom Long Distance Singapore Pte Ltd; 
 Reach International Telecom (Singapore) Pte Ltd; 
 TATA Communications International Pte Ltd; 
 Pacnet Global (Singapore) Pte Ltd; 
 Flag Telecom Singapore Pte Ltd; 
 Verizon Communications Singapore Pte Ltd; 
 OpenNet Pte Ltd; 
 Bluetel Networks Pte Ltd; 
 SP Telecommunications Pte Ltd (SP Tel); and 
 ViewQuest Pte Ltd 

 
The aboveground and underground utilities that are present along the proposed TSLC study corridor 
are summarized in Table 2.8. 

 
Table 2.8 Summary of the public utilities present along TSLC study corridor 

Area Existing Utilities Authority/ Operator 

TSLC alignment and 
its study corridor 
 
 

Gas lines  Power Gas  
Electrical lines SP PowerGrid  

Telecommunication services  

M1, France, Reach, Tata Coms, Pacnet, 
Flag, Verizon, OpenNet, Blue Tel Network, 
SP Telecom, View Quest, Starbhub Cable 
Vision, Starhub (Landline), Singtel 

Sewer  PUB (Water Reclamation Network) 
Water  PUB (Water Supply Network) 
NEWater PUB (Water Supply Network) 
Drainage PUB (Catchment &Waterways) 
Streetlights and traffic signals  LTA 

 
2.6 Ecology 

 
Ecological sensitive receivers were identified through habitat and plant surveys and general wildlife 
surveys (visual identification of vegetation type, plant species, birds, mammals and butterflies) within 
the study corridor. Special attention was paid to rare, protected species or species of conservation 
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interest. Mosquito habitat and breeding grounds were also identified with special attention paid to 
potential Aedes spp and Anopheles spp. breeding grounds and habitats. 
 
Identification of ecological sensitive receivers within the study corridor was conducted through 
desktop studies followed by visual field surveys of vegetation type, plant species and general wildlife.  
A satellite image (Google Earth) of the study corridor was used to map out the preliminary habitat 
type or land use prior to conducting a field survey to verify the study corridor conditions. The 
stipulated study corridor was discussed and agreed to jointly with LTA. 

   
The following international conventions, treaties, agreements, local legislation and guidelines for the 
protection of species and habitats of ecological importance were reviewed as part of identifying 
ecological sensitive receivers and species of conservation significance:  
 

 International 
o United Nations Convention on Biodiversity (1992); and 
o The 2008 IUCN Red List of Threatened Species. 

 Singapore  
o Wild Animals and Birds Act, Chapter 351; 
o Parks and Trees (Preservation of Trees Order), Chapter 216, Section 5 (1);  
o Parks and Trees (Heritage Road Green Buffer) Order Chapter 216, Section 16(1); 
o The Singapore Green Plan 2012; and 
o Singapore Red Data Book.  

Field surveys were conducted on November 4 and 19, 2011 where vegetation type, plant species and 
general wildlife within the study corridor were identified through qualitative visual surveys. The density 
of plant species and wildlife encountered were observed to determine the existing dominant flora and 
fauna within the study corridor. The field surveys also included the assessment of potential breeding 
grounds and habitats of mosquitoes within the study corridor.   
 
The study corridor is situated in a highly built-up and urbanized area, which is subjected to a high 
level of anthropogenic disturbances. However, significant ecological sensitive receivers were still 
identified during the assessment, as stated below: 
 

 A man-made channel for the purpose of drainage, between Dunearn Road and Bukit Timah 
Road; 

 The Alexandra Canal; 
 The Singapore River; 
 The areas bounded from Whitley Road up to River Valley Road, which were categorized 

under the Tree Conservation Areas (TCA) of Singapore; and, 
 The Singapore Botanic Garden, along the stretch of Cluny road, which is identified as a 

nature area and consists of gazetted heritage trees. 



2-19 
AECOM-SAA Contract 2104 
 Final Environmental Impact Assessment Report 
 DOC/2104/DES/DR/4080/-  
 

 

 
 Locations for the aforementioned ecological receivers are shown on Plate 2.1. 

 

 

Source: AECOM, URA Master Plan 2008 
 

Plate 2.1 Identified essential ecological receivers within the study corridor 
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Habitat and Vegetation  
 
The ASEAN Centre of Biodiversity summarized the International Union for Conservation of Nature 
and Natural Resources (IUCN) assessed species in Singapore as shown in table Table 2.9 below. 

 
Table 2.9 The IUCN Assessed Species Summary in Singapore (ASEAN Center for Biodiversity) 

 
 
 
 
 
 
 
 
 

 
Source: 
1. Living National Treasures website, Living National Treasures: Singapore on 10 May 2010 at 

http://lntreasures.com/singapore.html  
2. Total Species assessed by IUCN as of 2010 [IUCN Redlist of Threatened Species] 
* for endemic, data available for vascular plants only  

The aforementioned table indicates a limited numbers of threatened species assessed within 
Singapore. None of these listed threatened species in Singapore were observed within the study 
corridor. The study corridor is largely comprised of disturbed and/or managed urbanized habitats, with 
dominant habitats including urban areas (roads and structures) and highly managed landscaped 
areas. Plate 2.2 below describes the breakdown of habitat types in the study corridor. Individual 
habitat types are described in subsequent sections. 
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Plate 2.2 Estimated area partitions within the study corridor 
 

Most of the observed habitats are considered common and of limited ecological value; however, 
some ecological concerns were identified within the Singapore National Park Board’s (NParks) 
gazetted Nature areas, Heritage Trees and Tree Conservation Areas. A list of areas that were 
considered to have important ecological conservation value by NParks is attached in Appendix 2.6. 
 
The location of the identified habitat types and its sensitivity within the study corridor is illustrated in 
Figure 2.2. Appendix 2.7 lists the dominant flora observed within the study corridor. The descriptions 
of the habitat types recorded from the site are provided in the following section. 
 
Developed and landscaped areas 

 
Developed and landscaped areas along the study route covers an area of approximately 320 
hectares (ha) and comprise vegetation cover (trees, palms shrubs, ferns, and climbers) along the side 
of the existing main roads, access roads, paths and buildings within the study corridor. The area of 
concern along the proposed development (which is from Whitley Road Road to Havelock Road) is 
vegetated predominantly with common trees which include Samanea saman (Rain Tree), 
Peltophorum pterocarpum (Yellow Flame), Cassia fistula (Golden Shower), Terminalia calmansanai 
(Jelawai Mentalum), Dillenia suffruticosa (Simpoh Air), Pterocarpus indicus (Angsana), Saraca 
Cauliflora/Thaipingensis (Yellow Saraca), Mangifera indica (Mango Tree), Chrysophyllum cainito (Star 
Apple), Xanthostemon chrysanthus (Golden Penda), Swietenia macrophylla (Broad-leafed 
Mahogany), Lophanthera lactescens (Golden Chain Tree), Musa acuminata (Banana Tree), Fagraea 
fragrans (Tembusu), Terminalia catappa (Indian Almond) and Caesalpinia ferrea (Leopard Tree). 
Plantings of dominant palm species that were observed include Cocos nucifera (Coconut Palm), 
Bismarckia nobilis (Bismarck Palm), Ptychosperma macarthurii (Macurther Palm), Rhapis excelsa 
(Lady Palm), Caryota sp. (Fishtail Palm), Johannesteijsmannia altifrons (Joey Palm), Cyrtostachys 
renda (Lipstick Palm) and Licuala grandis (Ruffled Fan Palm). 
 

Source: AECOM 
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The dominant shrubs, grasses, creepers, climbers and ferns observed included Axonopus 
compressus (Carpet grass), Tridax procumben (Coat Button), Arachis Pintoi (Pinto Peanut), 
Pennisetum purpureum (Elephant grass), Wedelia trilobata (Creeping Daisy), Piper 
sarmentosum (Wild Pepper), Neptunia plena (Aquatic Sensitive Plant), Mussaenda philippica 
(Mussaenda), Baphia Nitida (Camwood), Melastoma malab athricum (Singapore Rhododendron), 
Pandanus Pygmaeus (Small Screwpine), Ixora sp. (Ixora), Alocasia macrorrhiza (Elephant’s Ear), 
Caesalpinia pulcherrima (Peacock Flower), Thunbergia laurifolia (Blue Trumpet), Heliconia 
psittacorum (Parakeet flower), Costus woodsonii (Scarlet Spiral Flag), Hymenocallis speciosa (Spider 
Lily), Furcraean gigantean ‘Striata’ (Giant False Agave), Bambusa oldhamii (Giant Timber Bamboo), 
Asplenium nidus (Bird’s Nest Fern), Davallia denticulate (Rabbit’s Foot Fern), Dicranopteris linearis 
(Resam), Pyrrosia piloselloides (Dragon’s Scale), Nephrolepis biserrata (Giant Sword Fern) and 
Bougainvillea sp. (Paper Flower). 
 
No rare species were identified within the habitat, however, the proposed development is traversing 
through the gazetted conservation areas (i.e. TCA, Nature Park and Heritage tree areas), and thus, 
special attention shall be provided to the observed mature trees. 
 

  
Source: AECOM 

 
Plate 2.3 Landscaped and developed areas along Whitley road 

      

 
Source: AECOM 

 
Plate 2.4 Landscaped and developed areas along Stevens Road 
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Source: AECOM 

 

 
Plate 2.5 Landscaped and developed areas along Fernhill Close (Left) and Nassim Road (Right) 

 

 
Source: AECOM 

 

 
Plate 2.6 Landscaped and developed areas along Napier Road 

 

 
Source: AECOM 

 

 
Plate 2.7 Landscaped and developed areas along Grange Road (Left) and Orchard Boulevard (Right) 

 
  



2-17 
AECOM-SAA Contract 2104 
 Final Environmental Impact Assessment Report 
 DOC/2104/DES/DR/4080/-  
 

 

             
Source: AECOM 

 
Plate 2.8 Landscaped and developed areas along Paterson Road (Left) and Leonie Hill (Right) 

                

 
Source: AECOM 

 

 
Plate 2.9 Landscaped and developed areas along River Valley Road (Left) and Kim Seng Road 

(Right) 
         

 
Source: AECOM    

 

 
 

Plate 2.10 Landscaped and developed areas along River Valley Road (Left) and Zion Road (Right) 
 

The dominant flora observed within the study corridor during the site survey is listed in Appendix 2.7.  
 

Parkland/shrubland/grassland mosaic 
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Scattered plots of shrub land and grassland mosaic habitats cover a total area of approximately 100 
ha within the study corridor.  The plots of land located adjacent to Whitley road, near Tanglin 
Community Club were dominated by common plantings of Axonopus compressus (Cow Grass), 
Tridax procumbent (Coat Button), Baphia nitida (Camwood), Davallia denticulate Rabbit’s Foot Fern), 
Asplenium nidus (Bird’s Nest Fern), Dicranopteris linearis (Resam), Pyrrosia piloselloides(Dragon’s 
Scale), Melastoma malabathricum (Singapore Rhododendron), Neptunia plena (Aquatic Sensitive 
Plant), Dillenia suffruticosa(Simpoh Air), Pterocarpus indicus(Angsana) and Terminalia catappa 
(Indian Almond). 
 

 

 
Source: AECOM 

 

 
Plate 2.11 Landscaped and developed areas adjacent to Whitley Road, near Tanglin Community Club 

 
Malcom Park (located adjacent of Stevens Road) predominantly had common shrubs and trees such 
as Cordyline fruticosa (Ti Plant), Axonopus compressus (Cow Grass), Asplenium nidus (Bird’s Nest 
Fern), Heliconia psittacorum (Parrot’s Beak), Pterocarpus indicus (Angsana) and Samanea saman 
(Rain Tree). The undeveloped shrub land and grassland mosaic habitat adjacent to Dalvey road 
included Macaranga bancana (Mahang Plant), Nephrolepis biserrata (Giany Sword Fern), Davallia 
denticulate (Rabbit’s Foot Fern) and common palm trees. 
 

 
Source: AECOM   

 

 
Plate 2.12 Malcom Park (Left) and a plot of land adjacent of Villa D’ Este along Dalvey Road (Right) 

 
The undeveloped plots of land adjacent to Dalvey road and Fernhill Close consists of common grass 
specie A. compressus (Cow Grass) and the dominant tree and shrub species observed include 
Alocasia macrorrhizos (Elephant’s Ear), Cocos nucifera (Coconut Palm), Mangifera indica (Mango 
Tree) and a Peltophorum pterocarpum (Yellow Flame Tree).       
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Source: AECOM 

 

 
Plate 2.13 Undeveloped plots of land located adjacent to Dalvey road (left) and Fernhill close (right) 

 
Observed plots of land adjacent to Orchard Boulevard and River Valley area were mostly vegetated 
with common grass specie A. compressus (Cow Grass) and the dominant tree and shrub species 
Asplenium nidus (Bird’s Nest Fern), Passiflora foetida (Wild Maracuja), and Samanea saman (Rain 
Tree). 
 

 
Source: AECOM 

 

 
Plate 2.14 Plots of land located adjacent to Orchard Boulevard (left) and River valley area (right) 

 
The developed plots of land located adjacent to Grange road within the study corridor were 
dominated by common plantings of Axonopus compressus (Cow Grass), Asplenium nidus (Bird’s 
Nest Fern), Roystonea regia (Cuban Royal Palm), Samanea saman (Rain Tree), Syzygium 
Mortifolium (Red Lip) and Pterocarpus indicus (Angsana). 
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Source: AECOM 

 

 
Plate 2.15 Plots of land located adjacent to Grange road 

 
The Singapore Botanic Garden, which is considered a nature area, consisted of wide variety of ferns, 
conifers, flowering plants, shrubs and trees, which included some of the listed Heritage Trees. It is 
noted that the Botanic Garden has vegetative plantings that are rare in Singapore. 
 

 
Source: AECOM 
 

Plate 2.16 Singapore Botanic Garden, listed as a nature area 
 
Aside from the aforementioned fragmented shrub land and grassland habitats, there were other plots 
of land observed within the study corridor. All areas appeared to be highly disturbed and/or actively 
managed. Most plantings are considered not rare in Singapore, however, the locations are listed 
under NParks’ conservation areas, and thus, special attention must be provided to all the matured 
plants.  

 
Channelized water courses 

 
The major water courses identified within the study corridor included the developed concrete lined 
open channels for drainage purposes traversing Stevens Road, [approximately 7 kilometers (km)] and 
the Singapore River (approximately 3.2 km). Both water course sections directly located within the 
study corridor are just approximately 1km in length each. The common grass species Axonopus 
compressus (Cow Grass), Pennisetum purpureum (Napier Grass) and Cyperus Kyllingia (Nut Grass) 
and the common shrub Neptunia Plena (Aquatic Sensitive Plant) were the predominant species along 
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the sides of the developed water courses. Individual trees observed along the sides of the water 
courses include the common plant species recorded within the landscaped areas. No rare or 
protected species were observed along the developed water courses during the habitat survey. 
 

 
Source: AECOM 

 

 
Plate 2.17 The man-made open concrete lined drainage (Left) parallel to Dunearn Road and Bukit 
Timah Road, intersecting Stevens Road, and the Singapore River connected with the Aelxandra 

canal (Right)  
 

General Wildlife 
 

The sightings of wildlife recorded during the site survey, within the study corridor, include Plaintain 
Squirrel (Callosciurus notatus), Macrotermes carbonarius (Black Termites), Lycodon capucinus 
(Common house snake), Acridotheres javanicus (Javan Myna), Eudynamys scolopacea (Asian Koel) 
and Passer montanus (Eurasian Tree Sparrow).  
 
Based on the records of Singapore, other fauna and avifauna (though not observed during the site 
survey) are commonly monitored within the urban context of the proposed development. These 
include Suncus murinus (House Shrew), Mus musculus (House Mouse), Rattus norvegicus (Norway 
Rat), Rattus tanezumi (Asian House Rat), Rattus rattus (Black Rat), Pandion haliaetus (Osprey),  
Aviceda leuphotes (Black Baza), Pernis ptilorhyncus (Oriental Honey Buzzard), Brahminy Kite (Milvus 
migrans), Accipiter gularis (Japanese Sparrowhawk), Amaurornis phoenicurus (White-breasted 
Waterhen), Geopelia striata ( Zebra Dove), Streptopelia chinensis (Spotted Dove), Columba livia 
(Rock Pigeon, Collocalia maxima (Black-nest Swiflet), Merops philippinus (Blue-tailed Bee-eater), 
Merops viridis (Blue-throated Bee-eater), Aplonis panayensis (Asian Glossy Starling), Hirundo rustica 
(Barn Swallow), Acridotheres tristis (Common Myna) and Hirundo tahitica (Pacific Swallow). 

 
All of the above listed species are considered to be common and/or invasive species that are 
currently of no conservation interest in Singapore. No rare wildlife species were recorded within the 
study corridor during the survey. The location of the avifauna roosting and/or flocking areas observed 
within the study corridor is listed in Figure 2.3. Appendix 2.7 lists the dominant fauna/avifauna 
observed within the study corridor during the site survey as well as the previously monitored species 
listed under Singapore.  
 
Mosquito Breeding Grounds 

 
During the field survey along the study corridor, it was identified that the open land plots were the 
main potential breeding grounds and/or habitats for mosquitoes, which are mainly Aedes spp and 
Anopheles spp. In addition to these open land plots, another potential mosquito breeding point was 
spotted in front of Steven’s court, where stagnant water was observed inside the drain. 
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Source: AECOM 
 

Plate 2.18 Stagnant water was observed in the drainage channel along Stevens Road,  
in front of Steven’s Court, and may be a mosquito breeding area. 
 
The location of the observed and potential mosquito breeding grounds surveyed is illustrated in 
Figure 2.4. 
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2.7 Road Traffic and Safety  
 

Screening of the existing road and traffic settings was conducted with reference to the Singapore 
Street Directory (Mighty Minds Street Directory 2011 Edition) and websites (One Map3, Street 
Directory4, and Google map5). Screening was followed by site visits on October 18, October 20, 
November 2, and November 4, 2011 to validate the road and traffic settings and to observe traffic flow 
conditions. Governmental websites (Public Transport @ SG6) were also referenced to better 
understand bus routes that might be affected by the TSLC. Data was consolidated to enable a 
desktop review and assessment to be conducted based on the following criteria: 
 

 Lane configuration;  
 Intersections; 
 Pedestrian crossing facilities, including overhead bridge, signalised pedestrian crossing and 

zebra crossing, if any; 
 Public transport facilities, including bus stops and taxi stands, if any;  
 Ingress and/ or egress of the properties adjacent to TSLC station footprint;  
 Public car park; and 
 Traffic conditions along the TSLC alignment. 

 
As mentioned in Section 2.4, road traffic and safety impacts were identified with regard to TSLC 
section presented in Figure 2.5. The existing lane configuration, pedestrian and transport facilities 
along the TSLC are presented in Figures 2.6 (Sheet 1 to 5). 

 
2.8 Cultural Heritage 

 
The review of cultural heritage resources within the TSLC study corridor was based on public 
information. Cultural resources are defined as conserved buildings located in the Conservation Area, 
national monuments and heritage trees, places of worship and cemeteries. Sources of reviewed 
information included information published on Conservation Areas, gazetted national monument and 
heritage trees was acquired from the Urban Redevelopment Authority (URA) and Ministry of 
Information, Communications and Arts (MICA), National Parks Board (NParks) official websites 
respectively.  The reference of the websites can be found at the end of Section 10 of this report. 
 
The checklist methodology adopted for screening cultural heritage resources is presented in 
Appendix 2.8. Based on the checklist, cultural heritage resource such as Conservation Area, 
conserved buildings, temples, Heritage trees and Tree Conservation Areas had been identified within 
the proposed TSLC study corridor and the details are presented in Section 10 of the report. 

                                                        
3 www.onemap.com.sg 
 
4 http://www.streetdirectory.com/  
 
5 http://maps.google.com.sg/ 
 
6 http://www.publictransport.sg/publish/ptp/en.html 
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3.0 Potential Air Quality Impact  
 

This section presents a detailed air quality impact assessment for the construction phase of the 
TSLC. The identified representative air sensitive receivers (ASRs), relevant legislation, assessment 
methodology, evaluation of potential air quality impacts together with recommended mitigation 
measures aiming to alleviate the impacts are presented in this section. 
 
Regulation and enforcement of all matters related to air pollution in Singapore is carried out by the 
Pollution Control Department (PCD) of NEA. The USEPA National Ambient Air Quality Standards 
(NAAQS) have been applied to this project for the air quality assessment criteria as NEA applies the 
USEPA NAAQS as benchmark for the ambient air quality in Singapore.  
 

3.1 Baseline Air Quality in Singapore  
 
There are eleven (11) ambient monitoring stations by NEA scattered around Singapore to measure 
ambient air quality in terms of the Pollutant Standards Index (PSI). The PSI is based on five key 
pollutants in comparison with the USEPA guidelines: SO2, PM10, ozone, CO and NO2. Due to 
Singapore’s small geographical size, there is no significant variation in the ambient air quality at 
different parts of the island. The locations of the monitoring stations are shown in Plate 3.1 and the 
monitoring data from 2006 to 2010 are summarized in Table 3.1. 

 
  

Source: State of the Environment 2005 Report, Chapter 1, National Environment Agency 
 

Plate 3.1 Location of Air Quality Monitoring Stations in Singapore 
 
As indicated in Table 3.1 below, Singapore complies with most of the USEPA NAAQS standards, 
with exception of the concentrations of PM2.5 from 2006 through 2010 and PM10 in 2006. The high 
concentrations of particulate matters measured in 2006 were a result of transboundary smoke haze in 
the region during that period.   
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Table 3.1    Singapore Ambient Air Pollutant Concentration in 2006 - 2010 

Pollutants Averaging 
Time Unit 2006 2007 2008 2009 2010 USEPA 

NAAQS 

Sulphur Dioxide 
(SO2) 

24-hour2 g/m3 135 80 76 83 94 365 
Annual g/m3 11 12 11 9 11 80 

Nitrogen Dioxide 
(NO2) 

Annual g/m3 24 22 22 22 23 100 

Carbon Monoxide 
(CO) 

1-hour2 mg/m3 3.7 2.3 2.3 2.4 2.7 40 
8-hour2 mg/m3 2.6 1.7 1.5 1.7 2.2 10 

Ozone 8-hour2 g/m3 127 140 103 100 129 1473 
Particulate Matter 
PM10 

24-hour2 g/m3 2281 69 57 77 127 150 

Particulate Matter 
PM2.5 

24-hour2 g/m3 801 35 30 39 40 35 

Annual g/m3 231 19 16 19 17 15 
Lead (Pb) Quarterly g/m3 0.02 0.02 0.02 0.01 0.01 0.153 

Source: Ministry of the Environment and Water Resources (MEWR) – Key Environmental Statistics – 
Clean Air (8 June 2011 last updated) http://app.mewr.gov.sg/web/Contents/Contents.aspx?ContId=52   

 
Notes: 
1 PM10 and PM2.5 readings in 2006 were affected by transboundary smoke haze from the forest fires 
in the region 
2 2nd max, 3rd max for ozone 8-hour average and 98 percentile for PM2.5 24-hour average 
3 USEPA revised the ozone standard from 157 to 147 g/m3 starting from 27 May 2008 and the lead 
standard from 1.5 g/m3 to 0.15 g/m3 starting from 15 Oct 2008. 

 
To ensure that the ambient air quality complies with the USEPA NAAQS, NEA implemented the 
Environmental Protection and Management (Air Impurities) Regulations 2001 as the emission 
standard to control emissions from industries at sources. Based on the regulation, the limit for 
particulate emission for any trade, industry, process, fuel burning equipment or industrial plant is 
100mg/m3. Currently there is no particulate emission standard in force in Singapore for construction 
dust which is the key pollutant for this assessment.  
 

3.2 Potential Sources of Emission 
 

Air quality impacts may potentially arise during the construction phase of the Thomson Line. During 
the construction phase, the main concern is expected to be dust nuisance and gaseous emissions 
from the construction plants and vehicles. 
 
Dust emissions from construction activities may generate significant nuisance effects and have the 
potential to result in adverse impacts on air quality and public health if uncontrolled. The primary 
sources of fugitive dust emissions for TSLC have been identified as follows: 

 
 Construction works, especially within station footprints, shafts and entry/exit points; 
 Bentonite silos and mixers within the station footprints; 
 Demolition of existing buildings; 
 Demolition of pedestrian overhead bridge at T12 – Napier Station; 
 Vehicles movements on exposed soil and unpaved roadways; 
 Vehicles and engines exhaust emissions; and 
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 Wind erosion from earthwork on exposed soil areas and stockpiled construction materials and 
soil. 
 

The locations of the work area and the buildings that will be demolished are illustrated in Figure 3.1. 
 
Based on the inputs from the engineering team, the demolition of the majority of existing buildings 
impacted directly by the construction will be completed prior to the start of construction works. 
Therefore, the demolition will be considered and assessed as a separate phase from the construction 
phase. Based on the inputs from LTA, the demolition of pedestrian overhead bridge at T12 – Napier 
Station will be commenced during the construction works and hence, the demolition will be assessed 
together with the construction phase. 

 
Actual quantities of dust generated will be dependent on various factors including the type and 
frequency of operations, weather conditions, soil conditions, site areas, vehicle numbers and routes. 
Dust emissions would largely vary from day to day due to these factors.  
 
Other air pollutants such as nitrogen oxides, carbon monoxide and non-methane hydrocarbons 
(NMHC), and small quantities of sulphur dioxide, particulates and smoke, would also be exhausted 
from the construction equipment and vehicles.  

 
3.3 Sensitive Receivers  
 

Eighteen (18) representative ASRs located within the study corridor of 250m (which are likely to be 
affected by construction of the TSLC) have been identified. These ASRs were selected based on the 
land usage and distance to the sources, discussed and agreed with LTA.  
 
The details and location of the abovementioned representative ASRs are presented in Table 3.2 
below and Figure 3.1, respectively. 
 
 

Table 3.2   Details of the Representative Air Sensitive Receivers (ASRs) 
ASR 
ID 

Premise Description 
and Location Current Use Closest Work Site, 

Direction & Distance 
1 Stevens Court, 88 

Stevens Rd 
Residential - 
Apartment 

T11 Stevens Station – 
northwest, 24m 

2 The Equatorial, 151 
Stevens Rd 

Residential - 
Condominium 

T11 Stevens Station – 
southwest, 64m 

3 Villa D’Este, 105A 
Dalvey Rd 

Residential  
Condominium 

Launch Shaft, Dalvey 
Rd – northwest, 42m 

4 78A Fernhill Close Residential - 
Landed Housing 

Escape Shaft, Fernhill 
Close – north, 12m 

5 Gleneagles Hospital, 6A 
Napier Rd 

Medical Institution T12 Napier Station – 
northwest, 82m 

6 Australian High 
Commission, 25 Napier 
Rd 

Others T12 Napier Station – 
northeast,134m 

7 Camden Medical Centre, 
1 Orchard Boulevard 

Medical Institution T13 Orchard Boulevard 
Station – west, 48m 

8 Orchard Bel Air, 245 
Orchard Boulevard 

Residential - 
Condominium  

T13 Orchard Boulevard 
Station – north, 94m 
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ASR 
ID 

Premise Description 
and Location Current Use Closest Work Site, 

Direction & Distance 
9 ISS International School, 

25 Paterson Rd 
Educational 
Institution 

T14 Orchard Station – 
east, 72m 

10 Ion Orchard, 2 Orchard 
Turn 

Residential & 
Commercial 

T14 Orchard Station – 
west, 87m 

11 Paterson Linc, 20 
Paterson Rd 

Residential - 
Condominium 

T14 Orchard Station – 
southeast,162m 

12 Indian High Commission, 
31 Grange Rd 

Others T14 Orchard Station – 
northeast, 67m 

13 Yong An Park, 325 River 
Valley Rd 

Residential - 
Condominium 

T15 Great World 
Station – northwest, 
22m 

14 The Trillium, 112 Kim 
Seng Road  

Residential - 
Condominium 

T15 Great World 
Station – south, 70m 

15 Havelock Heights, 94 
Havelock Rd 

Residential - HDB T16 Havelock Station – 
south, 34m 

16 Tan Boon Liat Building, 
315 Outram Rd 

Commercial T16 Havelock Station – 
north, 32m 

17 Geck Hong Tian Temple, 
495 Havelock Rd 

Others T16 Havelock Station – 
southwest,155m 

18 Boon Tiong Arcadia, 2A 
Boon Tiong Rd 

Residential - HDB T16 Havelock Station – 
southeast,180m 

Note: Horizontal distance and direction was measured from the center of station footprints. 
 

Based on the site visit, all of the above receptors, except for ASR 17, are equipped with ventilation 
system such as air conditioning system and windows that are generally closed. It should be noted for 
medical institution and commercial buildings such as ASR 5, ASR 7 and ASR 10, a centralized 
ventilation system with high dust removal efficiency filters is generally employed. 
 
Few residential buildings such as ASR 3, ASR 12, ASR 13, ASR 15, ASR 16 and ASR18 are more 
likely to open their windows at times. ASR 17 is a temple with typical open ventilation concept. Open 
soccer and basketball fields were also noted in ASR 9 and some shops with open ventilation concept 
were noted in ASR 10 along Orchard Road. 

 
3.4 Prediction and Evaluation of Environmental Impacts  

 
As mentioned in Section 3.2, during the construction phase of the TSLC, the main concern with 
regard to the ambient air quality would likely come from dust generation and exhaust emissions from 
construction vehicles and equipment. Dust would be generated from the construction and demolition 
activities while NOx, CO, NMHC, SO2, particulates and smoke may be generated from the vehicle and 
equipment exhaust emissions. 
At the local scale, the principal pollutants that need to be considered for vehicular emissions are 
nitrogen dioxide and dusts. Based on the United Kingdom (UK) Transport Appraisal Guide, Section 
1.3 (Appendix 3.1), empirical evidence has shown that there is no risk of emissions that may lead to 
exceedences of the relevant air quality standards for other pollutants, even at the most congested 
locations. The significance of impacts due to vehicle emissions during the construction phase 
generally are dependent on the number of additional vehicles, the proportion of Heavy Good Vehicles 
(HGVs) and the proximity of sensitive receivers to access routes.  
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Based on Section 4.2.6, page 30 of the United Kingdom (UK) road assessment guidance, if 
construction traffic will lead to a significant change (>10%) in annual average daily traffic (AADT) flow, 
then concentrations of nitrogen dioxide, PM10 and PM2.5 will need to be estimated and assessed. As 
per the inputs from the engineering team, one to one traffic replacement will be implemented during 
the construction phase of TSLC. Hence, the construction traffic will not increase the AADT flow by 
10% and subsequent assessment on vehicular emissions should not be necessary. 
 
In addition to the above, under the Environmental Protection and Management (Vehicular Emissions) 
Regulations, all petrol and diesel driven vehicles are required to comply with the Euro II exhaust 
emission standard and all new diesel-driven vehicles from 1 October 2006 onwards must comply with 
the Euro IV exhaust emission standards prior to their registration for use in Singapore. Also, all 
vehicles shall be inspected periodically with emissions testing to ensure compliance with the 
prescribed standard (http://app2.nea.gov.sg/airpollution_regulation.aspx). Thus, the vehicular 
emissions will be controlled at source and the air quality impacts expected are considered as minimal.  
 
Similarly, the principal pollutants that need to be considered for equipment exhaust emissions are 
nitrogen oxides and dust (http://www.epa.gov/diesel/construction/). The significance of impacts are 
dictated by the emission rates and operating hours of each equipment. An estimate of the 
construction plant inventory and on time operation percentage for the respective PME was proposed 
by the design team based on the required construction activities and presented in Appendix 3.2.  
 
The PME inventory assumed that there will be no overlapping of two or more stages of the proposed 
activities and thus, no overcrowding of various PMEs at one particular time is expected. It should be 
noted, however, that exact numbers and type of equipment to be used is unknown at present and 
subject to change during the actual construction activities. 
 
Additionally, all off-road diesel engines are required to comply with Japan, US or EU off-road diesel 
exhaust emission standards (http://app2.nea.gov.sg/airpollution_regulation.aspx). Any equipment or 
machinery that is equipped with diesel engines as the main or auxiliary prime mover and not 
registered with the LTA for use on public roads requires a permit prior to the import. Therefore, the 
emissions from the engines of construction equipment are controlled at the source and without 
overcrowding of various PMEs at one particular time, the air quality impacts expected are considered 
as minimal. 
The impact of dust generation on receivers will depend on the background concentration, the 
emission rate and height, weather conditions, the distance from the source as well as the height of 
the receptors. Large dust particles (>100 m diameter) are likely to settle out within 5-10m from the 
source. Smaller particles (30-100 m diameter) are likely to settle within 100m from the source, 
depending on the weather conditions. Fine particles (<30 m diameter) have much slower 
gravitational settling velocities, and therefore, will be very dependent on the weather conditions.  
 
Based on the above qualitative assessment, the pollutant likely to have the most adverse impact is 
construction dust. To describe the extent and severity of the impacts, a model was developed for dust 
by using the Industrial Source Complex 3 (ISC3) model. The ISC3 model is a steady-state Gaussian 
plume model which has been widely used all over the world for assessing the impacts of various air 
pollutants, including dust. 
 
For the quantitative assessment, PM10 was taken as a key parameter due to its large fraction (as 
compared to Total Suspended Particulate, TSP) and the availability of standard. PM10 and PM2.5 are 
the only dust fractions regulated by the USEPA NAAQS, mainly because of the severity of impacts to 
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human health as opposed to other fractions such as TSP. Based on the USEPA NAAQS, the 
standard for PM10 is 150 g/m3 (daily average) and shall not be exceeded more than once annually. 

 
The emission rates were estimated based on emission factors from the USEPA Compilation of Air 
Pollution Emission Factors (AP42), 5th Edition, Sections 11 and 13 for the sources identified in 
Section 3.2. Limited information is available at the current design stage for the location of bentonite 
silos, mixers, vehicle numbers, haul roads, and stockpiling locations. Thus, all demolition and 
construction activities were assumed as heavy construction activities with an estimated active area of 
100%. The detailed dust emission calculation can be found in Appendix 3.3.  

 
For the assessment, hourly meteorological data for a minimum of one year is required in order to 
attain satisfactory results from the ISC3 model. The hourly data for temperature, wind speed, and 
wind direction in 2010 from Scotts Rd meteorological station (which is the nearest station to the 
alignment) was purchased from NEA. As hourly data for the Scotts Road station for stability class and 
mixing heights were not available for viewing or purchase, hourly data from Changi meteorological 
station was purchased and utilized for these two parameters.  
 
The ISC3 model predicts the concentrations of PM10 in the study corridor due to the demolition and 
construction activities. The background PM10 concentrations taken from the closest air quality 
monitoring station to the site should be incorporated into the model. However, since no PM10 data 
was available from the nearby station, the baseline PM10 value of 54 g/m3 (based on the average of 
all baseline monitoring results) was used to represent the background PM10 levels of the region. The 
cumulative results with the background will be evaluated against the USEPA NAAQS. The readings 
were then plotted into a PM10 contour and the specific readings for the eighteen (18) ASRs were 
tabulated.   
 

3.4.1 Demolition Phase 
 

The maximum daily average concentrations of PM10 potentially impacting the ASRs without any 
mitigation measures during the demolition phase were estimated and summarized in Table 3.3. 
Based on the results, the PM10 contour plot was developed and illustrated in Figure 3.2.  

 
Table 3.3 Maximum Daily Average PM10 Levels at Representative ASRs during the Demolition 

Phase 

ASR 
ID Premise Description and Location 

PM10 Level 
Unmitigated 

( g/m3) 
1 Stevens Court, 88 Stevens Rd 78 
2 The Equatorial, 151 Stevens Rd 125 
3 Villa D’Este, 105A Dalvey Rd 59 
4 78A Fernhill Close 55 
5 Gleneagles Hospital, 6A Napier Rd 59 
6 Australian High Commission, 25 Napier 

Rd 59 
7 Camden Medical Centre, 1 Orchard 

Boulevard 95 
8 Orchard Bel Air, 245 Orchard Boulevard 203 
9 ISS International School, 25 Paterson Rd 58 
10 Ion Orchard, 2 Orchard Turn 58 
11 Paterson Linc, 20 Paterson Rd 57 
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ASR 
ID Premise Description and Location 

PM10 Level 
Unmitigated 

( g/m3) 
12 Indian High Commission, 31 Grange Rd 63 
13 Yong An Park, 325 River Valley Rd 176 
14 The Trillium, 112 Kim Seng Road  397 
15 Havelock Heights, 94 Havelock Rd 87 
16 Tan Boon Liat Building, 315 Outram Rd 82 
17 Geck Hong Tian Temple, 495 Havelock 

Rd 92 
18 Boon Tiong Arcadia, 2B Boon Tiong Rd 78 

 
 Notes:  (1) Background PM10 level of 54 g/m3 was included in the results; and 
 (2) Concentrations exceeding daily PM10 criterion of 150 g/m3 were in bold. 
 

Based on these results, the daily average PM10 concentrations predicted at ASR8, ASR13 and ASR 
14 would exceed the 150 g/m3 USEPA standard, due to proximity to the demolition activities as 
compared to the other ASRs. Thus, mitigation measures would be necessary to control the dust 
impacts to these receivers.   
 

3.4.2 Construction Phase 
 

The maximum daily average concentrations of PM10 potentially impacting the ASRs without any 
mitigation measures during the construction phase were estimated and summarized in Table 3.4. 
Based on the results, the PM10 contour plot was developed and illustrated in Figure 3.3.  
 

Table 3.4 Maximum Daily Average PM10 Levels at Representative ASRs during the 
Construction Phase 

ASR 
ID Premise Description and Location 

PM10 Level 
Unmitigated 

( g/m3) 
1 Stevens Court, 88 Stevens Rd 490 
2 The Equatorial, 151 Stevens Rd 541 
3 Villa D’Este, 105A Dalvey Rd 337 
4 78A Fernhill Close 133 
5 Gleneagles Hospital, 6A Napier Rd 338 
6 Australian High Commission, 25 Napier Rd 280 
7 Camden Medical Centre, 1 Orchard Boulevard 363 
8 Orchard Bel Air, 245 Orchard Boulevard 250 
9 ISS International School, 25 Paterson Rd 547 

10 Ion Orchard, 2 Orchard Turn 799 
11 Paterson Linc, 20 Paterson Rd 272 
12 Indian High Commission, 31 Grange Rd 153 
13 Yong An Park, 325 River Valley Rd 424 
14 The Trillium, 112 Kim Seng Road  230 
15 Havelock Heights, 94 Havelock Rd 309 
16 Tan Boon Liat Building, 315 Outram Rd 276 
17 Geck Hong Tian Temple, 495 Havelock Rd 188 
18 Boon Tiong Arcadia, 2B Boon Tiong Rd 310 
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 Notes:  (1) Background PM10 level of 54 g/m3 was included in the results; and 
 (2) Concentrations exceeding daily PM10 criterion of 150 g/m3 were in bold. 
 

Based on these results, the daily average PM10 concentrations predicted at most of the ASRs would 
exceed the 150 g/m3 USEPA standard, with exception of ASR4. Based on the contour plot in Figure 
3.3, the predicted PM10 concentration appears to be exceeding the USEPA standard in most areas 
within the study corridor. Thus, mitigation measures would be necessary to control the dust impact to 
the surrounding receivers.   

 
3.5 Mitigation Measures 
 

As discussed in Section 3.4, relevant  dust  mitigation  measures  on construction  sites  should  be  
implemented  to  control  fugitive  dust  emissions  during  both the demolition and construction 
phases. Based on the proposed mitigation measures, the model was re-evaluated and the daily 
average PM10 results were compared to the unmitigated scenario and the USEPA NAAQS. 

 
3.5.1 Demolition Phase 
 

To minimize the dust generation during the demolition phase, the following control measures are 
proposed:   

 Water spraying shall be implemented with a frequency of 3-4 times per day, especially on 
stripped site surfaces, unpaved roads, and during dust generating activities specified in 
Section 3.2; 

 Dusty loads on vehicles shall be transported using trucks with metal covers. If unavailable 
with justification and accepted by the resident engineer, dusty loads may be covered by 
impervious sheets during transported provided that there are suitable anchor points within the 
vehicles; 

 Any stockpiled materials shall be covered with impervious sheets and should be removed off-
site as soon as practical; 

 Vehicle wheels and body washing facilities should be provided at the exit points of each work 
site and casting yard area; 

 Site hoardings (1.8m in height) shall be established around construction and demolition 
worksites for both safety and as a barrier to minimize fugitive dust dispersion, especially for 
larger particles; and 

 Ensure that no dust generating construction activities are conducted during night time (7pm 
to 7am). 

 
By implementing all of the mitigation measures above, an estimated 80% dust suppression was 
incorporated for the second run of the model. The daily average PM10 concentration at the ASRs for 
both the unmitigated and mitigated scenarios are shown in Table 3.5 while the PM10 contour is 
illustrated in Figure 3.4.  
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Table 3.5   Comparison of Maximum Daily PM10 Concentration in Unmitigated  
and Mitigated Scenarios 

ASR 
ID Premise Description and Location 

PM10 Level 
Unmitigated 

( g/m3) 

PM10 
Level 

Mitigated 
( g/m3) 

1 Stevens Court, 88 Stevens Rd 78 59 
2 The Equatorial, 151 Stevens Rd 125 68 
3 Villa D’Este, 105A Dalvey Rd 59 55 
4 78A Fernhill Close 55 54 
5 Gleneagles Hospital, 6A Napier Rd 59 55 
6 Australian High Commission, 25 Napier Rd 59 55 

7 Camden Medical Centre, 1 Orchard 
Boulevard 

95 63 

8 Orchard Bel Air, 245 Orchard Boulevard 203 85 
9 ISS International School, 25 Paterson Rd 58 55 
10 Ion Orchard, 2 Orchard Turn 58 55 
11 Paterson Linc, 20 Paterson Rd 57 55 
12 Indian High Commission, 31 Grange Rd 63 56 
13 Yong An Park, 325 River Valley Rd 176 79 
14 The Trillium, 112 Kim Seng Road 397 126 
15 Havelock Heights, 94 Havelock Rd 87 61 
16 Tan Boon Liat Building, 315 Outram Rd 82 60 
17 Geck Hong Tian Temple, 495 Havelock Rd 92 62 
18 Boon Tiong Arcadia, 2B Boon Tiong Rd 78 59 

 
Notes:  (1) Background PM10 level of 54 g/m3 was included in the results; and 
 (2) Concentrations exceeding daily PM10 criterion of 150 g/m3 were in bold. 

 
 Based on the comparison in Table 3.5 above and the PM10 contours (Figure 3.2 and Figure 3.4), 
with implementation of the abovementioned mitigation measures, all representative ASRs are 
expected to comply with the USEPA standards of 150 g/m3.   

 
3.5.2 Construction Phase 
 

To minimize the dust generation during the construction phase, the following control measures are 
proposed and have been incorporated in the ISC3 model:  

 Water spraying shall be implemented especially on the stripped site surfaces, unpaved roads, 
and during dust generating activities specified in Section 3.2, with a spraying frequency of 3-
4 times per day; 

 Implementation of dust extraction systems at the top of bentonite silos and mixers; 

 Dusty loads on vehicles shall be transported using trucks with metal covers. If unavailable, 
with justification and accepted by the resident engineer, dusty loads may be covered by 
impervious sheets during transported provided that there are suitable anchor points within the 
vehicles; 

 Any stockpiled materials shall be covered with impervious sheets and should be removed off-
site as soon as practical; 
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 Vehicle wheels and body washing facilities should be provided at the exit points of each work 
site and casting yard area; 

 Site hoardings (about 1.8m in height) shall be established around construction and demolition 
worksites for both safety and as a barrier to minimize fugitive dust dispersion, especially for 
larger particles; 

 Ensure that no dust generating construction activities are conducted during night time (7pm 
to 7am); and 

 Ensure that the loading rates of raw materials (as well as the production rate in the 
cement/bentonite batching plants) do not exceed the rates established by the design team. 

 
By implementing all of the mitigation measures above, an estimated 80% dust suppression was 
incorporated for the second run of the model. The daily average PM10 concentrations at the ASRs for 
both the unmitigated and mitigated scenarios are shown in Table 3.6.  
 
Based on the results, the daily average PM10 concentrations predicted at ASR2, ASR9 and ASR 10 
would still exceed the 150 g/m3 USEPA standard. Thus, the following additional mitigation measures 
are proposed to increase the dust suppression rate to 90%: 

 Increase the water spraying frequency to 8 times a day; and  

 Increase the height of the site hoardings to 3.0m in height in the following areas: 

o East of T11, facing ASR 2 and other residential buildings; 

o Northeast of T14, facing ASR 10 and southwest of T14, facing ASR 9; 

o East of T15, facing ASR 13 and west of T15, facing ASR14; and 

o East of T16, facing ASR16 and west of T16, facing ASR 15, ASR 17 and ASR 18. 
 

The model was again re-evaluated. The daily average PM10 concentrations at the ASRs for the 
second mitigated scenario are shown in Table 3.6 and the PM10 contour is illustrated in Figure 3.5. 

 
Table 3.6 Comparison of Maximum Daily PM10 Concentration in Unmitigated 

and Mitigated Scenarios 

ASR 
ID Premise Description and Location 

PM10 Level 
Unmitigated 

( g/m3) 

PM10 Level 
Mitigated 

80% 
( g/m3) 

PM10 Level 
Mitigated 

90% 
( g/m3) 

1 Stevens Court, 88 Stevens Rd 490 144 101 
2 The Equatorial, 151 Stevens Rd 541 157 109 
3 Villa D’Este, 105A Dalvey Rd 337 112 84 
4 78A Fernhill Close 133 70 62 
5 Gleneagles Hospital, 6A Napier Rd 338 112 83 

6 Australian High Commission, 25 
Napier Rd 

280 101 78 

7 
Camden Medical Centre, 1 Orchard 
Boulevard 

363 118 87 

8 
Orchard Bel Air, 245 Orchard 
Boulevard 

250 94 74 

9 ISS International School, 25 547 157 108 
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ASR 
ID Premise Description and Location 

PM10 Level 
Unmitigated 

( g/m3) 

PM10 Level 
Mitigated 

80% 
( g/m3) 

PM10 Level 
Mitigated 

90% 
( g/m3) 

Paterson Rd 
10 Ion Orchard, 2 Orchard Turn 799 208 135 
11 Paterson Linc, 20 Paterson Rd 272 99 77 

12 
Indian High Commission, 31 Grange 
Rd 

153 75 65 

13 Yong An Park, 325 River Valley Rd 424 132 95 
14 The Trillium, 112 Kim Seng Road 230 91 73 
15 Havelock Heights, 94 Havelock Rd 309 107 82 

16 
Tan Boon Liat Building, 315 Outram 
Rd 

276 100 78 

17 
Geck Hong Tian Temple, 495 
Havelock Rd 

188 81 68 

18 Boon Tiong Arcadia, 2B Boon Tiong 
Rd 

310 108 83 

 
Notes:  (1) Background PM10 level of 54 g/m3 was included in the results; and 

(2) Concentrations exceeding daily PM10 criterion of 150 g/m3 were in bold. 
 

 Based on the comparison in Table 3.6 below and the PM10 contours (Figure 3.3 and Figure 3.5), 
with implementation of the mitigation measures all the ASRs are expected to comply with the USEPA 
standards of 150 g/m3.   
 
It should also be noted that based on inputs from the engineering team, most of the actual 
construction work will be performed in stages. Therefore, solely basing on this, the PM10 level will be 
lower as compared to the above scenarios, which assumes that all work area are 100% active 
throughout the duration of the project as a worst-case scenario. 
 
To further minimize the nuisance impact of dust, the following control measures and good practices 
are recommended: 

 Quarterly review of the temporary traffic management scheme to make sure the flow of traffic 
can be maintained in good order; 

 Control clause on the submission of emission test certification for each off-road engines will 
be imposed in the contractual specification; 

 Vehicle speed restrictions on site areas or access roads should be imposed, especially on 
unpaved roads; 

 Vehicle and equipment exhaust discharges should be regularly inspected; 

 Vehicle and equipment exhaust should be controlled by good practice procedures, such as 
turning off equipment when not in use; 

 Good housekeeping around the work sites should be maintained. Roadways contaminated 
with soil or other construction materials should be cleaned up; 

 Complaints from local residents should be investigated promptly; and 



3-12 
AECOM-SAA Contract 2104 
 Final Environmental Impact Assessment Report 
 DOC/2104/DES/DR/4080/-  
 

 

 Routine visual inspections of any significant dust release should be conducted and measures 
taken to mitigate further releases. 
 

The proposed mitigation measures to minimize dust impacts with respect to each source type are 
summarized in Table 3.7 below. 
 

Table 3.7   Summary of Mitigation Measures for each Source Type during the Construction 
Phase 

Source Type Area / Coverage Representative 
ASRs Mitigation Measures 

Demolition Works 

Stevens Road and Robin 
Close 

ASR1 
ASR2 

 Water spraying at a frequency 
of 3-4 times per day; 

 Dusty loads on vehicles shall 
be transported using trucks 
with metal covers; 

 Stockpiled materials shall be 
covered with impervious 
sheets and should be removed 
off-site as soon as practical; 

 Vehicle wheels and body 
washing facilities should be 
provided at the exit points; 

 Site hoardings shall be 
established around worksites;  

 Good housekeeping should be 
maintained; 

 Any complaints from local 
residents should be 
investigated promptly; and 

 Routine visual inspections of 
any significant dust release. 

EtonHouse International 
PreSchool 

ASR4 & ASR5 

Overseas Family School ASR9 

ERC Institute and Ministry of 
Manpower 

ASR13 
ASR14 

Pedestrian overhead bridge at 
T-12 Napier Station 

ASR5 
ASR6 

Station Footprints 
and Shafts 

T11 – Stevens Station 
ASR1 
ASR2 
 

 Water spraying at a frequency 
of 8 times per day; 

 Paving of main access roads; 
 Dusty loads on vehicles shall 

be transported using trucks 
with metal covers; 

 Stockpiled materials shall be 
covered with impervious 
sheets and should be removed 
off-site as soon as practical; 

 Vehicle wheels and body 
washing facilities shall be 
provided at the exit; 

 Site hoardings shall be 
established around worksites;  

T12 – Napier Station 
ASR5 
ASR6 
 

T13 – Orchard Boulevard 
Station 

ASR7 
ASR8 
 

T14 – Orchard Station 

ASR9 
ASR10 
ASR 11 
ASR 12 
 

T15 – Great World Station ASR13 
ASR14 
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Source Type Area / Coverage Representative 
ASRs Mitigation Measures 

  Good housekeeping should be 
maintained; 

 Any complaints from local 
residents should be 
investigated promptly; and 

 Routine visual inspections of 
any significant dust release. 

T16 – Havelock Station 

ASR15 
ASR16 
ASR17 
ASR18 
 

Launch Shaft, Dalvey Rd ASR3 
 

Escape Shaft, Fernhill Rd ASR4 

Vehicles / 
Engines Exhaust 
Emissions 

All construction/demolition 
sites 

ASR1 to 
ASR18 

 Quarterly review of the 
temporary traffic management 
scheme; 

 Control clause on the 
submission of emission test 
certification for each off-road 
engines will be imposed; 

 Vehicle speed restrictions on 
site areas or access roads 
should be imposed, especially 
on unpaved roads; 

 Vehicle and equipment 
exhaust discharges should be 
regularly inspected; 

 Vehicle and equipment 
exhaust should be controlled 
by good practice procedures, 
such as turning off equipment 
when not in use. 

Wind Erosion All construction/demolition 
sites  

ASR1 to 
ASR18 

 Site hoardings shall be 
established around 
construction and demolition 
worksites, casting yard area 
and laydown areas for safety 
and to minimize fugitive dust 
dispersion, especially for 
larger particles; 

 Ensure that no dust generating 
construction activities are to be 
conducted during night time 
(7pm to 7am). 

 
3.6 Conclusion 

 
Dust emissions from the construction areas as well as vehicle and equipment exhaust emissions are 
expected during the construction phase of the TSLC. As the vehicle and equipment exhaust 
emissions are required to be controlled at the source by regulations, the potential air quality impact is 
expected to be low to negligible. Dust, on the other hand, may cause an adverse impact to the 
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surrounding areas if uncontrolled. However, with the implementation of all the proposed mitigation 
measures, no adverse dust impact will be anticipated. 
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4.0 Potential Noise Impact 
 

This section presents a detailed noise impact assessment for the construction phase of the TSLC that 
may arise from the use of powered mechanical equipment (PME). The representative noise 
assessment points that may be affected by the construction of the TSLC are identified. The relevant 
noise legislation, assessment methodology, evaluation of potential noise impacts together with 
recommended noise mitigation measures aiming to mitigate the impacts are presented in this section. 

 
4.1 Potential Source of Noise Impacts 
 

The use of PME for various above-ground construction activities would be the main source of 
airborne noise impacts during the construction phase of the proposed works. The construction of the 
TSLC includes activities such as site clearance, demolition, traffic diversion, and excavation to 
formation level, installation of diaphragm wall/sheet pile / continuous bored pile (CBP), construction of 
permanent structures and reinstatement of roads. Prior to the construction of the TSLC, the 
demolition will be undertaken for two bungalows at Station T11, Eton House International Pre School 
at Station T13 and ERC Institute as well as the Ministry of Manpower at Station T15. The affected 
buildings are shown in Figure 4.1.  
 
The construction noise impacts generated from various construction activities will depend on the plant 
inventory adopted in each activity and the construction programme. During the time of this 
assessment, the detailed construction programme was not available for review. Hence, in this 
assessment each activity is assumed to be undertaken independently as presented in Appendix 4.2 
and Appendix 4.5 respectively.  

 
4.2 Assessment Criteria 
 

Potential construction noise impacts were assessed in accordance with the criteria stipulated in the 
Environmental Protection and Management (Control of Noise at Construction Sites) Regulations, 
2008 revised edition. Under these regulations, a set of maximum allowable noise limits for 
construction sites are prescribed for different time periods of the day and for different types of 
premises affected by construction noise.  
 
Based on the regulation, the noise level measurements shall be taken at the following locations: 
 

 1m away from the outside of any affected building regardless of the distance between the 
affected building and the boundary of the construction site; or 

 Other locations of which the Director-General may specify, if a suitable location cannot be found 
at 1m away from the outside of any affected buildings. 

The corresponding maximum permissible noise levels for construction works that commence on or 
after 1 October 2007 (Second Schedule) are given in Tables 4.1 to 4.3. 
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Table 4.1 Maximum Permissible Noise Levels for Construction Work – Part 1 

Types of the affected buildings 

Maximum permissible noise level for construction 
sites (reckoned as an equivalent continuous noise 
level over a period of 12 hours) in dB(A) 

7 am – 7 pm 7 pm – 7 am 

(a) Hospitals, schools, institutions 
of higher learning, homes for the 
aged sick etc 

60 50 

(b) Residential buildings located 
less than 150m from the 
construction site where the noise is 
being emitted 

75 -- 

(c) Buildings (other than those in 
paragraphs (a) and (b) ) 75 65 

 

Table 4.2 Maximum Permissible Noise Levels for Construction Work – Part 2 

Types of the affected buildings 

Maximum permissible noise level for construction 
sites (reckoned as an equivalent continuous noise 
level over a period of 1 hour) in dB(A) 

7 am – 7 pm 7 pm – 10 pm 10 pm – 7 am 

(a) Hospitals, schools, institutions 
of higher learning, homes for the 
aged sick etc 

-- -- -- 

(b) Residential buildings located 
less than 150m from the 
construction site where the noise is 
being emitted 

-- 65 55 

(c) Buildings (other than those in 
paragraphs (a) and (b) ) -- -- -- 
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Table 4.3 Maximum Permissible Noise Levels for Construction Work – Part 3 

Types of the affected buildings 

Maximum permissible noise level for construction 
sites (reckoned as an equivalent continuous noise 
level over a period of 5 minutes) in dB(A) 

7 am – 7 pm 7 pm – 10 pm 10 pm – 7 am 

(a) Hospitals, schools, institutions 
of higher learning, homes for the 
aged sick etc 

75 55 55 

(b) Residential buildings located 
less than 150m from the 
construction site where the noise is 
being emitted:- 

   

(i) on Mondays to Saturdays 90 70 55 

(ii) on Sundays and public holidays 75 55 55 

(c) Buildings (other than those in 
paragraphs (a) and (b) ) 90 70 70 

  

Reference is made to the Environmental Protection and Management (Control of Noise at 
Construction Sites) Regulations in which three Leq criteria are defined - Leq 12 hour, Leq 1 hour and 
Leq 5 minutes.  

However, as an example under the Leq 12 hours for Residential, 7p.m. to 7 a.m., no limit has been 
defined. Taking the conservative approach to compare Leq 12 hour permissible noise level will have 
a more stringent limit. If the predicted noise level is complied with the stringent limit, the Leq 5mins 
permissible noise level will also be complied accordingly. However, it will not be in full compliance 
vice versa. The following noise criteria are therefore proposed.  

 
 Noise Criteria, dB(A) 

 
7am-7pm 7pm-

10pm 
10pm-
7am 

Hospital, School  60 50 50 

Residential 75 65 55 

Building 75 65 65 

   
It should be noted that the Environmental Protection and Management (Control of Noise at 
Construction Sites) Regulations, 2008 revised edition was last updated on 1 September 2011 in 
which the Fourth Schedule has been regulated prohibiting periods for construction work that 
commenced on or after 1 September 2011 for the following: 
 

1. From 10 p.m. every Saturday to 7 a.m. on the following Monday 
2. From 10 p.m. on the eve of a public holiday to 7 a.m. on the day following the public holiday.  

 
 The majority of construction activities are anticipated to be conducted during the day (7am to 7pm).  
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Exceptions are the placement of traffic deck (installation of decking) at Station T14 entrance over the 
ION access ramps and for subway construction to Station T15 entrance C adjacent to the accesses to 
The Trillium and Centennia Suites, which will be conducted at night for a short duration of time. In 
addition the tunnel boring machines will be operating 24 hours, hence bentonite screening (assumed 
to generate similar noise levels to a batching plant under the PME list) will also be operated 24 hours. 
Working at the cripple siding, after the Overseas Family School has vacated the site, may also need 
to continue through to 10pm every day. 
 
The day criteria were compared against all the predicted construction noise impact and the night 
criteria were compared against the installation of decking for NSR 14, NSR 18 and NSR 19 as well as 
the bentonite screening for NSRs affected by launch shafts for tunnel construction.  

 
4.3 Sensitive Receivers  
 

Representative Noise Sensitive Receivers (NSRs) have been identified to evaluate the potential noise 
impacts arising from the various construction activities. As the TSLC is located within a highly 
urbanised area, representative schools, hospitals, residential buildings and buildings as defined in 
item (a), (b) and (c) of the Environmental Protection and Management (Control of Noise at 
Construction Sites) Regulations have been identified within the area on either side of the study 
corridor to a distance of 150 m.  
 
The noise assessment was conducted on representative NSRs based on the type of sensitive 
receivers as well as taking into consideration the type of construction activities that will be affecting 
the NSR. The construction activities include demolition of pre-identified buildings, construction of 
stations, construction of entrances/link, construction of launching shafts and construction of an 
escape shaft. Only the first layer of NSRs, those within the 150m corridor, was identified for this 
assessment as acoustic shielding would be provided to the NSRs beyond the buildings in front.   

 
The details of the representative NSRs are presented in Table 4.4 and their locations are shown in 
Figure 4.1. 
 

Table 4.4 Representative Noise Sensitive Receivers Noise Sensitive Receivers 

NSR ID Premise Description 
and Location  

Construction 
activity 

affecting the 
NSR 

Horizontal 
Distance between 

Construction 
Works and NSRs 

(m) 

Current Use* 

NSR1 Stevens Court, 88 
Stevens Rd 

Station, 
entrance /link  

24 m station 
20 m entrance/link Residential  

NSR 2 Raffles House Preschool, 
15 Robin Close 

Demolition, 
station, 
entrance/link  

84 m demolition  
148 m station  
108 m entrance/link  

School  

NSR 3 The Equatorial, 151 
Stevens Rd 

Demolition, 
station, 
entrance/link  

16 m demolition  
48 m station  
16 m entrance/link 

Residential  

NSR 4 Villa D’Este, 105A Dalvey 
Rd 

Launching 
shaft  

40 m launching 
shaft Residential  

NSR 5 78A Fernhill Close Escape shaft  8 m escape shaft  Residential  

NSR 6 Gleneagles Hospital, 6A 
Napier Rd 

Demolition* 
Station, 

43 m demolition  
84 m station 

Hospital  
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NSR ID Premise Description 
and Location  

Construction 
activity 

affecting the 
NSR 

Horizontal 
Distance between 

Construction 
Works and NSRs 

(m) 

Current Use* 

entrance/link 40 m entrance/link 

NSR 7 
Australian High 
Commission, 25 Napier 
Rd 

Demolition* 
Station, 
entrance/link 

105 m demolition  
120 m station 
96 m entrance/link 

Building  

NSR 8 Camden Medical Centre, 
1 Orchard Boulevard 

Demolition, 
station, 
entrance/link 

84 m demolition 
52 m station 
44 m entrance/link 

Hospital  

NSR 9 Tourism Court, 1 Orchard 
Spring Lane Entrance/link  12 m entrance/link Building  

NSR 10 Orchard Bel Air, 245 
Orchard Boulevard 

Demolition, 
station  

44 m demolition 
92 m station Residential  

NSR 11 ISS International School, 
25 Paterson Rd Station  72 m station School  

NSR 12 Orchard Park Suites, 11 
Orchard Turn 

Station, 
entrance/link  

104 m station 
104 m entrance/link Residential 

NSR 13 Ion Orchard, 2 Orchard 
Turn 

Station, 
entrance/link 

80 m station 
24 m entrance/link 

Residential & 
Building  

NSR 14 Paterson Linc, 20 
Paterson Rd 

Station, 
entrance/link  

156 m station 
88 m entrance/link Residential  

NSR 15 Twin Peaks, 33 Leonie 
Hill Rd 

Launching 
shaft 

40 m launching 
shaft Residential  

NSR 16 Indian High Commission, 
31 Grange Rd 

Launching 
shaft 

68 m launching 
shaft Building  

NSR 17 Yong An Park, 325 River 
Valley Rd 

Demolition, 
station  

40 m demolition 
40 m station 
120 m entrance/link 

Residential  

NSR 18 The Trillium, 112 Kim 
Seng Road  

Demolition, 
station, 
entrance/link  

64 m demolition 
76 m station 
16 m entrance/link 

Residential  

NSR 19 Great World City, 1 Kim 
Seng Promenade Entrance/link  40 m entrance/link Building  

NSR 20 Holiday Inn Atrium, 317 
Outram Rd 

Station, 
entrance/link 

84 m station 
20 m entrance/link 

Residential & 
Building  

NSR 21 Havelock Heights, 94 
Havelock Rd Station 28 m station Residential  

NSR 22 Tan Boon Liat Building, 
315 Outram Rd 

Station, 
entrance/link 

36 m station 
24 m entrance/link Building  

NSR 23 Geck Hong Tian Temple, 
495 Havelock Rd 

Station, 
entrance/link 

108 m station 
48 m entrance/link Building  

NSR 24 Block 2A Boon Tiong 
Arcadia, Boon Tion Road  Entrance/ink  140 m station 

60 m entrance/link Residential  

        Note:  As defined in item (a), (b) and (c) of the Environmental Protection and Management (Control of  

Noise at Construction Sites) Regulations 

  * Related to pedestrian overhead bridge only 
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4.4 Assessment Methodology  
 

The methodology outlined in the Singapore Standard CP 49: 1998, “Code of Practice (CP49) for 
Noise Control on Construction and Demolition Sites” is used for the assessment of construction noise.  
Based on the CP49, notional noise sources for different construction areas were assumed, and all the 
PME items were assumed to be located at the geometric centre of a machine or process. 
  
It is also assumed that the construction activities will commence in the first 100m worksite sub-
section, and after completion, the PME items will be relocated to the next sub-section. Construction 
noise generated from the work areas located more than 150m from the sensitive receivers would be 
neglected.   
 
The unmitigated construction noise impacts at the identified NSRs were predicted and then 
practicable direct mitigation measures including use of quieter PME, movable barriers, enclosures 
and noise shields were introduced if exceedance of relevant criteria was predicted.  
 
The noise levels were calculated based on the acoustic principle. The standard formula adopted is 
shown below: 
 
 SPL = SWL – DC + FC 
 

where SPL = Sound Pressure Level, dB(A) 
 SWL = Sound Power Level, dB(A) 
 DC = Distance Attenuation (20logD + 8), D = Distance in metres 
 FC = Facade Correction (+3dB(A)) 
 

The construction of the TSLC is scheduled to commence in 2014 and is expected to take about 48 
months to complete. The TSLC will be divided into several construction packages and the extent of 
these packages remains under discussion at the time of preparation of this EIA.  
 
An estimate of the construction plant inventory and on time operation percentage for the respective 
PMEs was proposed by the design team based on the required construction activities. The required 
PMEs and their corresponding SWL are summarized in Table 4.5 while the construction plant 
inventory and on time operation percentage are tabulated in Appendix 4.1. Exact plants to be used is 
unknown at present and as such typical SWL noise data has been derived from several sources such 
as the Singapore Standard CP49:1998; the Technical Memorandum on Noise from Construction 
Work Other Than Percussive Piling from Hong Kong Environmental Protection Department; and 
relevant assessment reports (with similar situation or construction method). 
 
As discussed in Section 4.1 above, activities listed in Appendix 4.1 are assumed to be undertaken 
independently as the detailed construction programme was not available during the time of this 
assessment. Once the detailed construction programme has been established, any construction 
activities that will be conducted concurrently should be reassessed for cumulative noise impacts to 
the respective sensitive receivers. 
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Table 4.5 Summary of Powered Mechanical Equipment 

Powered Mechanical Equipment (PME) Reference Sound Power 
Level (SWL) 

40 ft trailer BS 5228-1(i) 107 

Ashpalt paver CNP 004(ii) 109 

Batching plant  CP 49(iii) 121 

Compressor CP 49 111 

Concrete pump CP 49 107 

Crane CP 49 110 

Crane mounted with vibrator pile driver BS 5228-1 111 

Dump truck CP 49 114 

D-wall rig with grab BS 5228-1 112 

Excavator CP 49 112 

Excavator mounted with breaker CNP 028 122 

Excavator mounted with vibrator pile driver CP 49 130 

Front end loader CP 49 112 

Generator CP 49 112 

Grader CP 49 115 

Hand held breaker CP 49 110 

Hand held chain saw CP 49 126 

Hydraulic foundation drill BS 5228-1 111 

Lorry crane CP49 120 

Mini excavator CP 49 103 

Mobile crane BS 5228-1 106 

Ready mix concrete truck CP 49 116 

Roller  CP 49 104 

Temporary water pump CP 49 105 

Truck mounted crane CP 49 120 

Welding equipment BS 5228-1 101 

Note:  
i) BS 5228-1 - SWL of the equipments are made reference to “BS 5228-1:2009 Code of practice for 

noise and vibration control on construction and open sites – Part 1: Noise”,  
ii) CP49 - SWL of the equipments are made reference to “Code of Practice for Noise Control on 

Construction and Demolition Sites”, Singapore Standard CP 49:1998; and 
iii)  CNP - SWL of the equipments are made reference to “Technical Memorandum on Noise from 

Construction Work Other Than Percussive Piling”, EPD, HKSAR. 
 
4.5 Prediction and Evaluation of Noise Levels  
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The unmitigated noise levels at representative NSRs based on the demolition of pre-identified 
buildings and bridge, construction of stations, construction of entrances/link, construction of launching 
shafts and construction of an escape shafts were predicted and the summary results are presented in 
Table 4.6 to Table 4.9.  Appendix 4.2 shows the calculation of unmitigated construction noise levels. 
 

Table 4.6 Summary of Unmitigated Construction Noise Levels for Demolition  

NSR ID Description 

Predicted 
Unmitigated 
Construction 
Noise Levels, 

dB(A) 

Noise Criteria, dB(A) 

7am-
7pm 

7pm-
10pm 

10pm-
7am 

NSR 2 Raffles House 
Preschool 58 - 75 60 50 50 

NSR 3 The Equatorial 72 - 89 75 65 55 

NSR 6* Gleneagles 
Hospital 63 - 80 60 50 50 

NSR 7* Australian High 
Commission 56 - 72 75 65 55 

NSR 8 Camden Medical 
Centre 58 - 75 60 50 50 

NSR 10 Orchard Bel Air 63 - 80 75 65 55 
NSR 17 Yong An Park 64 - 81 75 65 55 
NSR 18 The Trillium 60 - 77 75 65 55 

                                Notes:  (1) Bold figures exceeds daytime noise criteria 
    * NSR 6 and NSR 7 related to demolition of pedestrian overhead bridge only 
 

Table 4.7 Summary of Unmitigated Construction Noise Levels for Station Construction   

NSR ID Description 

Predicted 
Unmitigated 
Construction 
Noise Levels, 

dB(A) 

Noise Criteria, dB(A) 

7am-
7pm 

7pm-
10pm 

10pm-
7am 

NSR1 Stevens Court 62 - 89 75 65 55 

NSR 2 Raffles House 
Preschool 46 - 74 60 50 50 

NSR 3 The Equatorial 56 - 83 75 65 55 

NSR 6 Gleneagles 
Hospital 51 - 79 60 50 50 

NSR 7 Australian High 
Commission 48 - 75 75 65 65 

NSR 8 Camden Medical 
Centre 55 - 83 60 50 50 

NSR 10 Orchard Bel Air 50 - 78 75 65 55 

NSR 11 ISS International 
School 52 - 80 60 50 50 

NSR 12 Orchard Park 
Suites 49 - 77 75 65 55 

NSR 13 Ion Orchard 51 - 79 75 65 55 
NSR 14 Paterson Linc 46 - 73 75 65 55 
NSR 17 Yong An Park 57 - 85 75 65 55 
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NSR ID Description 

Predicted 
Unmitigated 
Construction 
Noise Levels, 

dB(A) 

Noise Criteria, dB(A) 

7am-
7pm 

7pm-
10pm 

10pm-
7am 

NSR 18 The Trillium 52 - 79 75 65 55 

NSR 20 Holiday Inn 
Atrium 51 - 79 75 65 55 

NSR 21 Havelock Heights 62 - 89 75 65 55 

NSR 22 Tan Boon Liat 
Building 52 - 79 75 65 65 

NSR 23 Geck Hong Tian 
Temple 51 - 79 75 65 65 

NSR 24 Block 2A Boon 
Tiong Arcadia 61 - 88 75 65 65 

                                Notes: (1) Bold figures exceeds daytime noise criteria 
 

Table 4.8 Summary of Unmitigated Construction Noise Levels for Entrance Construction  

NSR ID Description 

Predicted 
Unmitigated 
Construction 
Noise Levels, 

dB(A) 

Noise Criteria, dB(A) 

7am-
7pm 

7pm-
10pm 

10pm-
7am 

NSR1 Stevens Court 63 - 92 75 65 55 

NSR 2 Raffles House 
Preschool 49 - 77 60 50 50 

NSR 3 The Equatorial 65 - 94 75 65 55 

NSR 6 Gleneagles 
Hospital  57 - 86 60 50 50 

NSR 7 Australian High 
Commission 50 - 78 75 65 65 

NSR 8 Camden Medical 
Centre  57 - 85 60 50 50 

NSR 9 Tourism Court 68 - 96 75 65 65 

NSR 12 Orchard Park 
Suites 49 - 78 75 65 55 

NSR 13 Ion Orchard 62 - 90 75 65 55 
NSR 14 Paterson Linc 51 - 79 75 65 55 
NSR 17 Yong An Park 48 - 76 75 65 55 
NSR 18 The Trillium  65 - 94 75 65 55 
NSR 19 Great World City 57 - 86 75 65 55 

NSR 20 Holiday Inn 
Atrium 62 - 91 75 65 55 

NSR 22 Tan Boon Liat 
Building 60 - 89 75 65 65 

NSR 23 Geck Hong Tian 
Temple 54 - 83 75 65 65 

NSR 24 Block 2A Boon 
Tiong Arcadia  52 - 81 75 65 65 

                                Notes: (1) Bold figures exceeds daytime noise criteria 
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Table 4.9 Summary of Unmitigated Construction Noise Levels for Construction of Launching & 
Escape Shaft 

NSR ID Description 

Predicted 
Unmitigated 
Construction 
Noise Levels, 

dB(A) 

Noise Criteria, dB(A) 

7am-
7pm 

7pm-
10pm 

10pm-
7am 

NSR 4 Villa D’Este 57 - 80 75 65 55 
NSR 15 Twin Peaks 57 - 80 75 65 55 

NSR 16 Indian High 
Commission 53 - 75 75 65 65 

NSR 5* 78A Fernhill 
Close 71 - 94 75 65 55 

                                Notes: (1) Bold figures exceeds daytime noise criteria 
                * Escape shaft 

 
With the exception of NSR7 and NSR 14 (for the station construction) as well as NSR16 (for the 
launching shaft construction) the predicted noise levels at all representative NSRs would exceed the 
respective daytime (7 a.m. to 7 p.m.) noise criteria by 1 to 23 dB(A) for certain construction activities.  
 
For the anticipated night time activities, bentonite screening activity exceeds all the respective 
nighttime (7 a.m to 10 p.m. and 10 p.m to 7 a.m.) noise criteria by 2 to 26 dB(A). Similarly the 
predicted noise for the installation of decking at NSR 13 and NSR 18 exceeds the respective 
nighttime (7 a.m to 10 p.m. and 10 p.m to 7 a.m.) noise criteria by 12 to 16 dB(A).  
 
Mitigation measures will be required to minimize the construction noise impacts.  

 
4.6 Mitigation of Adverse Construction Noise Levels  
 

The construction noise assessment indicates that, in the absence of any mitigation measures, there 
would be exceedances to the construction noise criteria at some of the NSRs.  Various mitigation 
options have thus been considered in accordance with the guidelines laid down in the Code of 
Practice for Noise Control on Construction and Demolition Sites CP49:1998, Best Environmental 
Practices: Noise Control at LTA Sites by LTA and Guidance Note No. 9/2004 “Preparation of 
Construction Noise Impact Assessment under the Hong Kong Environmental Impact Assessment 
Ordinance” (GN 9/2004). It should be noted that the assumptions used in formulating mitigation 
measures and their practicality were based on the best available information from the preliminary 
design stage of the TSLC. Alternative mitigation proposals which could achieve the same noise 
reduction effect may be formulated in the construction phase. The recommended mitigation measures 
are discussed below. 
 
Adoption of Quiet PME 
 
To reduce the excessive noise impacts at the affected NSRs, quieter PME are recommended.  The 
Contractors may use other types of quiet plant instead of specific items of quiet plant proposed in this 
assessment, which have the same total Sound Power Level, SWL, to meet their needs. In this 
assessment, the recommended quiet PME are taken from the Code of Practice for Noise Control on 
Construction and Demolition Sites, Singapore Standard CP 49:1998, BS 5228: Part 1:2009 and 
Technical Memorandum on Noise from Construction  Work Other Than Percussive Piling, EPD, 
HKSAR.  
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A list of quiet PME recommended for adoption during the construction phase is presented in Table 
4.10.  

 
Table 4.10 Quiet PME Recommended for Adoption during Construction Phase 

Powered Mechanical Equipment (PME) Reference Sound Power 
Level (SWL) 

40 ft trailer BS 5228-1(i) 107 

Asphalt paver BS 5228-1 103 

Batching plant  CNP 022(ii) 108 

Compressor CP49(iii) 100 

Concrete pump BS 5228-1 107 

Crane BS 5228-1 102 

Crane mounted with vibrator pile driver BS 5228-1 111 

Dump truck BS 5228-1 106 

D-wall rig with grab BS 5228-1 112 

Excavator BS 5228-1 105 

Excavator mounted with breaker BS 5228-1 110 
Excavator mounted with vibrator pile driver – 
Silent piler  Silent Piler – Giken(iv) 100.8 

Front end loader BS 5228-1 110 

Generator BS 5228-1 95 

Grader CNP 104 113 

Hand held breaker CNP 023 108 

Hand held chain saw BS 5228-1 114 

Hydraulic foundation drill CNP 072 94 

Lorry crane BS 5228-1 94 

Mini excavator BS 5228-1 102 

Mobile crane BS 5228-1 106 

Ready mix concrete truck BS 5228-1 100 

Roller  BS 5228-1 101 

Temporary water pump CNP 281 88 

Truck mounted crane BS 5228-1 112 

Welding equipment BS 5228-1 101 

Note:  

i) BS 5228-1 - SWL of the equipments are made reference to “BS 5228-1:2009 Code of practice for 
noise and vibration control on construction and open sites – Part 1: Noise”,  

ii) CP49 - SWL of the equipments are made reference to “Code of Practice for Noise Control on 
Construction and Demolition Sites”, Singapore Standard CP 49:1998; and 

iii)  CNP - SWL of the equipments are made reference to “Technical Memorandum on Noise from 
Construction Work Other Than Percussive Piling”, EPD, HKSAR. 
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iv) Data (worst case scenario) for the silent piler obtained from Giken Silent Piler product catalogue 
and noise survey conducted by BMT Asia on 30 August 2002 is presented in Appendix 4.4 

 
Use of Movable Noise Barriers, Noise Enclosures, Acoustic Sheds and Noise Shields 
 
The use of movable barriers, noise enclosures and acoustic sheds are proposed in order to reduce 
the excessive noise impacts at the affected NSRs. The typical configurations of these measures are 
shown in Plate 4.1 to Plate 4.3. Movable noise barriers should be located close to movable noise 
sources such as dump trucks, cranes, piling equipment etc and be of sufficient height in order to 
effectively screen the noise generated by the plant equipment. Another example is to position 
movable barriers close to dump trucks’ loading and unloading areas.  
 
Noise enclosures should be used at the locations of the noise generating equipments such as air 
compressors. Acoustic sheds should be provided at the locations of the noise generating activity such 
as ground breaking by hand held breakers. 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Source: AECOM  
 

Plate 4.1 Movable Noise Barrier 
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                  Source: AECOM  
 

Plate 4.2 Noise Enclosure 
 
 

 
Source: AECOM 

 
Plate 4.3 Acoustic Shed 

 
The erection and construction noise barriers are to be well designed and maintained in order to 
minimize the impact to the sensitive receiver.  During the detail design of the noise barriers, the 
following items should be taken into consideration: 

 The higher the noise barrier, the greater the support would be required, i.e. more space would 
be required.  The sitting of the noise barrier support will be limited by a narrow footpath.  A 
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high noise barrier would also cause lighting, ventilation and severe visual impact to the 
sensitive receivers in close proximity; 

 The openness and natural light to footpaths next to the noise barriers have to be maintained.  
Depends on situation, lighting has to be provided to minimize the shadow effect and for 
safety.  However, the lighting design should not pose adverse impact on residential sensitive 
receivers especially during night time.  Lighting should be uniform while glaring, flickering and 
flashing sign of lighting design are not suggested; 

 The physical encroachment on the footpath has to be minimized to avoid obstruction of 
pedestrian movement and business activity; 

 The noise barriers have to be well designed with a safety structure with durable and fire 
resistant material;  

 Regular maintenance of the noise barriers has to be carried out to minimize the potential 
impact; and 

 The movement of the vehicle access gate has to minimize the impact on footpath and 
pedestrian movement. Pedestrian safety devices such as alarms and warning lights have to 
be incorporated. 

 
Examples of material surface density of 14 kg/m2 or more is enclosed in Appendix 4.6 for reference.  
In addition a sample performance specification for temporary noise barriers and acoustical barrier 
enclosures that can be considered for implementation is enclosed in Appendix 4.7. 
 
Potential location of noise barriers are shown in Figure 4.1 and the placement of the noise barriers 
should be further evaluated based on the actual construction activities undertaken, schedule of work, 
location of PMEs and effectiveness to block the line of sight to the NSR.  
 
The summary of noise level reduction of these mitigation measures is provided in Table 4.11.  These 
are applied in conjunction with the use of quiet PME listed in Table 4.10.  
 

Table 4.11 Noise Reduction for the Adopted Mitigation Measures 

Equipment (PME) 
Proposed Mitigation 

Measures 
Reduction, 

dB(A) 

Batching plant (bentonite screening)  Moveable Barrier -10 

Compressor Enclosure -15 

Concrete pump Enclosure -15 

Crane Moveable Barrier -5 

Crane mounted with vibrator pile driver Moveable Barrier -5 

Dump truck Moveable Barrier -10 

D-wall rig with grab Moveable Barrier -10 

Generator Enclosure -15 

Hand-held breaker Acoustic Shed -15 

Mobile crane Moveable Barrier -5 

Ready mix concrete truck Moveable Barrier -10 

Temporary water pump Enclosure -10 
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With the use of quiet PME, movable barriers, enclosure, acoustic sheds and noise shields, the total 
SWLs of each activity are tabulated in Appendix 4.3.  
 
The predicted mitigated noise levels at representative NSRs based on the demolition of pre-identified 
buildings, construction of stations, construction of entrances/link, construction of launching shafts and 
construction of an escape shafts were predicted and the summary results are presented in Table 4.12 
to Table 4.15. The calculations are presented in Appendix 4.5.  
 

Table 4.12 Summary of Mitigated Construction Noise Levels for Demolition 

NSR ID Description 

Predicted 
Mitigated 

Construction 
Noise Levels, 

dB(A) 

Noise Criteria, dB(A) 

7am-
7pm 

7pm-
10pm 

10pm-
7am 

NSR 2 Raffles House 
Preschool 40 - 63 60 50 50 

NSR 3 The Equatorial 54 - 77 75 65 55 

NSR 6* Gleneagles 
Hospital 45 - 65 60 50 50 

NSR 7* Australian High 
Commission 38 - 58 75 65 55 

NSR 8 Camden Medical 
Centre 40 - 63 60 50 50 

NSR 10 Orchard Bel Air 45 - 68 75 65 55 
NSR 17 Yong An Park 46 - 69 75 65 55 
NSR 18 The Trillium 42 - 65 75 65 55 

                           Notes:  (1) Bold figures exceeds daytime noise criteria 
   * NSR 6 and NSR 7 related to demolition of pedestrian overhead bridge only 

 
Table 4.13 Summary of Mitigated Construction Noise Levels for Station Construction 

NSR ID Description 

Predicted 
Mitigated 

Construction 
Noise Levels, 

dB(A) 

Noise Criteria, dB(A) 

7am-
7pm 

7pm-
10pm 

10pm-
7am 

NSR1 Stevens Court 42 - 72 75 65 55 

NSR 2 Raffles House 
Preschool 27 - 57 60 50 50 

NSR 3 The Equatorial 36 - 66 75 65 55 

NSR 6 Gleneagles 
Hospital 32 - 62 60 50 50 

NSR 7 Australian High 
Commission 28 - 58 75 65 65 

NSR 8 Camden Medical 
Centre 36 - 66 60 50 50 

NSR 10 Orchard Bel Air 31 - 61 75 65 55 

NSR 11 ISS International 
School 33 - 63 60 50 50 

NSR 12 Orchard Park 
Suites 30 - 60 75 65 55 
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NSR ID Description 

Predicted 
Mitigated 

Construction 
Noise Levels, 

dB(A) 

Noise Criteria, dB(A) 

7am-
7pm 

7pm-
10pm 

10pm-
7am 

NSR 13 Ion Orchard 32 - 62 75 65 55 
NSR 14 Paterson Linc 26 - 56 75 65 55 
NSR 17 Yong An Park 42 - 72 75 65 55 
NSR 18 The Trillium 32 - 62 75 65 55 

NSR 20 Holiday Inn 
Atrium 32 - 62 75 65 55 

NSR 21 Havelock Heights 41 - 71 75 65 55 

NSR 22 Tan Boon Liat 
Building 39 - 69 75 65 65 

NSR 23 Geck Hong Tian 
Temple 29 - 59 75 65 65 

NSR 24 Block 2A Boon 
Tiong Arcadia 27 - 57 75 65 65 

                 Notes: (1) Bold figures exceeds daytime noise criteria 
 

Table 4.14 Summary of Mitigated Construction Noise Levels for Entrance Construction 

NSR ID Description 

Predicted 
Mitigated 

Construction 
Noise Levels, 

dB(A) 

Noise Criteria, dB(A) 

7am-
7pm 

7pm-
10pm 

10pm-
7am 

NSR1 Stevens Court 44 - 74 75 65 55 

NSR 2 Raffles House 
Preschool 29 - 59 60 50 50 

NSR 3 The Equatorial 46 - 76 75 65 55 

NSR 6 Gleneagles 
Hospital  38 - 68 60 50 50 

NSR 7 Australian High 
Commission 30 - 60 75 65 65 

NSR 8 Camden Medical 
Centre  37 - 67 60 50 50 

NSR 9 Tourism Court 48 - 78 75 65 65 

NSR 12 Orchard Park 
Suites 30 - 60 75 65 55 

NSR 13 Ion Orchard 42 - 72 75 65 55 
NSR 14 Paterson Linc 31 - 61 75 65 55 
NSR 17 Yong An Park 28 - 58 75 65 55 
NSR 18 The Trillium  46 - 76 75 65 55 
NSR 19 Great World City 38 - 68 75 65 55 
NSR 20 Holiday Inn Atrium 44 - 74 75 65 55 

NSR 22 Tan Boon Liat 
Building 42 - 72 75 65 65 

NSR 23 Geck Hong Tian 
Temple 36 - 66 75 65 65 
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NSR ID Description 

Predicted 
Mitigated 

Construction 
Noise Levels, 

dB(A) 

Noise Criteria, dB(A) 

7am-
7pm 

7pm-
10pm 

10pm-
7am 

NSR 24 Block 2A Boon 
Tiong Arcadia  34 - 64 75 65 65 

                  Notes: (1) Bold figures exceeds daytime noise criteria 
 

Table 4.15 Summary of Mitigated Construction Noise Levels for Construction of Launching &  
Escape Shaft 

NSR ID Description 

Predicted 
Mitigated 

Construction 
Noise Levels, 

dB(A) 

Noise Criteria, dB(A) 

7am-
7pm 

7pm-
10pm 

10pm-
7am 

NSR 4 Villa D’Este 38 - 68 75 65 55 
NSR 15 Twin Peaks 33 - 68 75 65 55 

NSR 16 Indian High 
Commission 33 - 63 75 65 65 

NSR 5* 78A Fernhill 
Close 52 - 82 75 65 55 

                 Notes: (1) Bold figures exceeds daytime noise criteria 
              * Escape Shaft 

 
At the time of reporting it was assumed that majority of the construction activities will be conducted 
during the day (7am to 7pm). Exceptions are the placement of traffic deck (installation of decking) at 
Station T14 entrance over the ION access ramps and for subway construction to Station T15 
entrance C adjacent to the accesses to The Trillium and Centennia Suites, which will be conducted at 
night for a short duration of time. In addition the tunnel boring machines will be operating 24 hours, 
hence bentonite screening (assumed to generate similar noise levels to a batching plant under the 
PME list) will also be operated 24 hours.  
 
The construction activities for T14 and working at the cripple siding, after Overseas Family School 
has vacated the site, would need to continue through to 10pm every day. Given NSR 11 – ISS 
International School is a school, it is not expected that there will be any human activity during the 
night. Hence, as presented in Table 4.17 with the adoption of the appropriate mitigation measures, 
there is a residual impact of 3 dB(A) for NSR 11 during day time and the impact severity of night time 
construction is perceived to be low. For the other NSRs - NSR12, NSR 13 and NSR 14 as 
summarized in Table 4.13 and Table 4.14, the predicted mitigated construction noise levels for station 
and entrance are within the day and night (till 10pm) time criteria except for the entrance construction 
at NSR 13. The maximum predicted mitigated noise for NSR 13 is estimated to be 72 dB (A) versus 
the night time criteria (7pm – 10pm) of 65dB (A). There will be a 7 dB (A) residual impact should 
construction activities be conducted from 7pm to 10pm.  

 
4.7 Residual Impact 
 
 With the use of quiet PME, movable barriers, noise enclosures and acoustic sheds, the predicted 

construction noise levels at most representative NSRs would comply with the respective noise limits, 
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with the exception to the NSRs presented in Table 4.16 to Table 4.19 for the daytime criteria and 
Table 4.20 for the night time criteria.  

 
Table 4.16 Summary of Residual Impact for Demolition (Daytime)  

NSR ID Description 

Predicted 
Mitigated 

Construction 
Noise Levels, 

dB(A) 

Noise Criteria, dB(A) 

Residual 
Impact 7am-

7pm 
7pm-
10pm 

10pm-
7am 

NSR 2 Raffles House 
Preschool 40 - 63 60 50 50 3 

NSR 3 The Equatorial 54 - 77 75 65 55 2 

NSR 6* Gleneagles 
Hospital 45 - 65 60 50 50 5 

NSR 8 Camden Medical 
Centre 40 - 63 60 50 50 3 

         Notes: (1) Bold figures exceeds daytime noise criteria 
      * NSR 6 and NSR 7 related to demolition of pedestrian overhead bridge only 
 

The residual impact from demolition affecting NSR 2, NSR 3, and NSR 8 are mainly activities related 
to setting up hoarding, level and excavation, tree removal as well as hacking of major structured on 
buildings.  
 
For NSR 6 the residual impact due to the demolition of the pedestrian overhead bridge is mainly from 
setting up of hoarding as well as level and excavation activities which are expected to be for a short 
period of time only. 

 
Table 4.17 Summary of Residual Impact for Station Construction (Daytime)  

NSR ID Description 

Predicted 
Mitigated 

Construction 
Noise Levels, 

dB(A) 

Noise Criteria, dB(A) 

Residual 
Impact 7am-

7pm 
7pm-
10pm 

10pm-
7am 

NSR 6 Gleneagles 
Hospital 32 - 62 60 50 50 2 

NSR 8 Camden Medical 
Centre 36 - 66 60 50 50 6 

NSR 11 ISS International 
School 33 - 63 60 50 50 3 

         Notes: (1) Bold figures exceeds daytime noise criteria 
 
The residual impact from station construction affecting NSR 6, NSR 8, and NSR 11 are mainly 
activities related to clearance for construction area, excavation to work platform, temporary work – 
installation of D wall/sheet pile and reinstatement of work/existing road. Limited to NSR 8 only, 
residual impact is also due to iinstallation of walers and struts/stage excavation.  
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Table 4.18a Summary of Residual Impact for Entrance Construction (Daytime)  

NSR ID Description 

Predicted 
Mitigated 

Construction 
Noise Levels, 

dB(A) 

Noise Criteria, dB(A) 

Residual 
Impact 7am-

7pm 
7pm-
10pm 

10pm-
7am 

NSR 3 The Equatorial 46 - 76 75 65 55 1 

NSR 6 Gleneagles 
Hospital  38 - 68 60 50 50 8 

NSR 8 Camden Medical 
Centre  37 - 67 60 50 50 7 

NSR 9 Tourism Court 48 - 78 75 65 65 3 
NSR 18 The Trillium  46 - 76 75 65 55 1 

         Notes: (1) Bold figures exceeds daytime noise criteria 
 
Table 4.18b Summary of Residual Impact for Entrance Construction (Night time, 7pm – 10pm)  

NSR ID Description 

Predicted 
Mitigated 

Construction 
Noise Levels, 

dB(A) 

Noise Criteria, dB(A) 

Residual 
Impact 7am-

7pm 
7pm-
10pm 

10pm-
7am 

NSR 13 Ion Orchard 42 - 72 75 65 55 7 
       Notes: (1) Bold figures exceeds daytime noise criteria 

 
The residual impact from station construction affecting NSR 3, NSR 6, NSR 8, NSR  9 and NSR 18 
are mainly activities related clearance of construction site (NSR 6, NSR 8 and NSR 9), traffic 
diversion (NSR 6 and NSR 8), excavation to platform level (NSR 6, NSR 8 and NSR 9), Installation of 
Walers & Struts/Stage excavation (NSR 6 and NSR 8), Construction of Permanent Structure (NSR 6 
and NSR 8), reinstatement of work and exiting road (NSR 3, NSR 6, NSR 8, NSR  9 and NSR 18) 
and construction of D wall/sheet (NSR 6, NSR 8 and NSR 9). 
 
The construction activities for T14 and working at the cripple siding, after Overseas Family School 
has vacated the site, would need to continue through to 10pm every day too. The maximum predicted 
mitigated noise for NSR 13- ION Orchard is estimated to be 72 dB (A) versus the night time criteria 
(7pm – 10pm) of 65dB (A). There will be a 7 dB (A) residual impact should construction activities be 
conducted from 7pm to 10pm as presented in Table 4.18b.  

 
Table 4.19 Summary of Residual Impact for Construction of Launching & Escape Shaft 

(Daytime) 

NSR ID Description 

Predicted 
Mitigated 

Construction 
Noise Levels, 

dB(A) 

Noise Criteria, dB(A) 

Residual 
Impact 7am-

7pm 
7pm-
10pm 

10pm-
7am 

NSR 5* 78A Fernhill 
Close 52 - 82 75 65 55 7 

         Notes: (1) Bold figures exceeds daytime noise criteria 
      * Escape Shaft 
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The residual impact from the escape shaft construction affecting NSR 5 is mainly due to the close 
proximity of the escape shaft and NSR 5 which is only 8 meters. 

Table 4.20 Summary of Residual Impact for Bentonite Screening and Installation of Decking 
(Night time) 

NSR ID Description 
Predicted Mitigated 
Construction Noise 

Levels, dB(A) 

Noise Criteria, dB(A) Residual 
Impact 

7am-
7pm 

7pm-
10pm 

10pm
-7am 

7pm-
10pm 

10pm-
7am 

Bentonite Screening 
NSR 1 Stevens Court          58  75 65 55 - 3 
NSR 17 Yong An Park  58  75 65 55 - 3 
NSR 5 78A Fernhill Close  67  75 65 55 2 12 

Installation of Decking 
NSR 18 The Trillium   58  75 65 55 - 3 

 
The residual impact at NSR 18 is mainly from the placement of traffic deck (installation of decking) 
that is expected to be conducted at night for a short duration of time. Residual impact at NSR 1, NSR 
17 and NSR 5 due to bentonite screening that will be operating 24 hours is mainly due to the close 
proximity (20 meters, 8 meters and 40 meters respectively) with the NSRs.It is to be noted that the 
residual impacts are marginal for most NSRs identified. Should all the affected NSRs adopt closing 
their windows and the use of air-conditioning systems (not to be dependent on natural ventilation) a 
further reduction of 5 - 10 dB(A) potentially can be achieved from the predicted mitigated noise levels. 
 
In view of the close proximity of the construction to the sensitive receivers, in addition to quiet PME 
and the use of movable barriers, noise enclosures, acoustic sheds and noise shields, the good site 
practices listed below are recommended to further minimise the potential noise nuisances.  

 
Administrative controls: 

 Only well-maintained plants should be utilised on-site and plants should be serviced regularly 
during the entire construction period; 

 The number of PMEs should be reduced as far as practicable when construction works are 
carried out at areas close to the noise sensitive receivers; 

 Silencers or mufflers on construction equipment should be utilized and should be properly 
maintained during the construction programme; 

 Noisy activities should be sited as far away from NSRs as practicable; 

 Machines and plants (such as trucks) that may be in intermittent use should be shut down 
between work periods or should be throttled down to a minimum; 

 Plants known to emit loud noise in one direction should, wherever possible, be orientated so 
that the noise is directed away from the nearby NSRs; and  

 Material stockpiles and other structures should be effectively utilized, wherever practicable, in 
screening noise from on-site construction activities.  

Management controls:  
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 A communication program should be developed to keep the community informed of activities. 
This could include newspaper advertisements, local newsletters, leaflets and community 
notice boards; 

 Local residents in close proximity to construction areas to be notified prior to expected 
commencement of work adjacent to their property; 

 Site inductions that include all relevant project and subcontractor staff to be introduced to 
noise mitigation measures, permissible hours of work, any limitations on high noise 
generating activities, location of nearest sensitive receptors, site opening and environment 
incident procedures are prescribed in the Environmental Audit Plan; and  

 Behavioural practices including no shouting, no dropping of materials from height, throwing of 
metal items and no revving of vehicles. Consider the use of walkie talkies instead of whistles 
or loud speakers. 

 
4.8 Conclusion 

Potential noise impacts will be generated from the construction works of the TSLC. However, with 
proper implementation of the proposed mitigation measures, exceedances are still predicted for some 
NSRs. These exceedances would be further reduced by adopting the administrative and 
management controls proposed, closing windows and the use of air-conditioning systems, installation 
of double glazed windows, etc. With implementation of such suggestions, the adverse construction 
noise impacts would be minimal.  
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5.0 Potential Vibration Impact 
 

Human annoyance to ground-borne vibration is a common environmental problem during construction 
activities. The effects of ground-borne vibration include fellable movement of the building floors, 
rattling of windows, shaking of items in the room and rumbling noise. The rumbling noise caused by 
ground-borne vibration is called ground-borne noise. The annoyance potential of ground-borne noise 
is usually characterized with the A-weighted sound level.   

 
Potential vibration impacts on vibration sensitive receivers (VSRs) and ground-borne noise impacts 
on noise sensitive receivers (NSRs) during the construction phase would arise mainly from blasting, 
breaker (excavator mounted and hand-held), pile rigs, drill rigs and tunnel boring machine operation 
(TBM). Potential ground-borne noise arising from the vibration of TBM and Powered Mechanical 
Equipment (PME) were also assessed. The predicted vibration and ground borne noise levels as well 
as necessary noise mitigation measures are presented in this section. 

 
5.1 Vibration and Ground Borne Noise Criteria 

 
To minimize the impacts from vibration and ground-borne noise, the most stringent criteria 
recommended in US Federal Transit Administration (FTA) guidance manual was chosen for this 
study. According to Section 8 of the FTA manual, the construction vibration and ground-borne noise 
criteria are tabulated in Table 5.1 below. The vibration and noise criteria levels under infrequent 
events category was adopted for comparison.  
 

Table 5.1 Ground-Borne Vibration and Ground-Borne Noise Impact Criteria for General 
Assessment 

Land Use 
Category 

GBV Impact Levels  
(VdB re 1 micro-meter/sec) 

GBN Impact Levels  
(dB re 20 micro Pascals) 

Frequent  
Events1 

Occasional  
Events2 

Infrequent  
Events3 

Frequent  
Events1 

Occasional  
Events2 

Infrequent  
Events3 

Category 1: 
Buildings 
where vibration 
would interfere 
with interior 
operations. 

93 93 93 N/A N/A N/A 

Category 2: 
Residences 
and buildings 
where people 
normally sleep. 

100 103 108 35 38 43 

Category 3:  
Institutional 
land uses with 
primarily 
daytime use. 

103 106 111 40 43 48 

Notes:  
1. "Frequent Events" is defined as more than 70 vibration events of the same source per day. Most 
rapid transit projects fall into this category.  
2. “Occasional Events” is defined as between 30 and 70 vibration events of the same source per day. 
Most commuter trunk lines have this many operations.  
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3. "Infrequent Events" is defined as fewer than 30 vibration events of the same kind per day. This 
category includes most commuter rail branch lines.  
4. This criterion limit is based on levels that are acceptable for most moderately sensitive equipment 
such as optical microscopes. Vibration-sensitive manufacturing or research will require detailed 
evaluation to define the acceptable vibration levels. Ensuring lower vibration levels in a building often 
requires special design of the HVAC systems and stiffened floors.  
5. Vibration-sensitive equipment is generally not sensitive to ground-borne noise. 
6. Those values in bold would be used in the assessment. 
7. Ground Borne Vibration and Ground Borne Noise impact criteria in Table 5.1 are also applicable to 
the general assessment of disturbance to interior operation caused by blasting activity. 
 

5.2 Sensitive Receivers  
 

Under the assumption of a worst-case scenario, ten vibration sensitive receivers and twenty four 
ground-borne noise sensitive receivers were identified as susceptible to vibration and noise impacts 
caused by TBM operations for tunnelling and PME operations at open works areas. Those identified 
sensitive receivers are presented in Table 5.2, 5.3 and their locations are illustrated in Figure 4.1 and 
Figure 5.1.  

 
Table 5.2 VSRs for Assessment of Ground-borne Construction Vibration Impacts 

VSR ID Building Description and Location Uses 
Horizontal 
Distance 
to Tunnel 

(m) 

Horizontal 
Distance to 

the site 
boundary 

(m) 
VSR 1 Yong An Park, 325 River Valley Rd Residential 85 12 
VSR 2 Botanic Gardens View, 1 Taman Serasi Residential 0  100 
VSR 3 Orchard Bel Air, 245 Orchard Boulevard Residential 16 34 
VSR 4 Kum Hing Court, 28 Tomlinson Road Residential 8 175 
VSR 5 Australian High Commission, 25 Napier Rd Embassy 5 83 

VSR 6 Embassy of people’s republic of China, 
150 Tanglin Road Embassy 25 250 

VSR 7 ISS international school, 25 Paterson Rd School 150 54 
VSR 8 Gleneagles Hospital, 6A Napier Rd [1] Medical  50 24 

VSR 9 Camden Medical Centre, 1 Orchard 
Boulevard Medical 50 34 

VSR 10 Geck Hong Tian Temple, 495 Havelock Rd 
[1] Others 83 16 

Note: 
1. Blasting is supposed to be utilized at T12 and T16, 93 VdB and 111 VdB is the recommended level 
for VSR 8 and VSR 10 respectively. 
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Table 5.3 NSRs for Assessment of Ground-borne Construction Noise Impacts 

NSR ID Building Description and Location Uses 
Horizontal 
Distance 
to Tunnel 

(m) 

Horizontal 
Distance to 

the site 
boundary 

(m) 
NSR 1 Stevens Court, 88 Stevens Rd Residential 63 16 
NSR 2 Raffles House Preschool, 15 Robin Close School 120 90 
NSR 3 The Equatorial, 151 Stevens Rd Residential 33 18 
NSR 4 Villa D’Este, 105A Dalvey Rd Residential 6 18 
NSR 5 78A Fernhill Close Residential 9 12 
NSR 6 Gleneagles Hospital, 6A Napier Rd Medical 50 24 
NSR 7 Australian High Commission, 25 Napier Rd Others 5 83 

NSR 8 Camden Medical Centre, 1 Orchard 
Boulevard School 50 34 

NSR 9 Tourism Court, 1 Orchard Spring Lane Commercial 96 9 
NSR 10 Orchard Bel Air, 245 Orchard Boulevard Residential 16 34 
NSR 11 ISS International School, 25 Paterson Rd School 150 54 
NSR 12 Orchard Park Suites, 11 Orchard Turn Residential 170 64 
NSR 13 Ion Orchard, 238 Orchard Boulevard Residential 60 9 
NSR 14 Paterson Linc, 20 Paterson Rd Residential 72 66 
NSR 15 Twin Peaks, 33 Leonie Hill Rd [2] Residential 13 21 
NSR 16 Indian High Commission, 31 Grange Rd Embassy 9 54 
NSR 17 Yong An Park, 325 River Valley Rd Residential 85 12 
NSR 18 The Trillium, 112 Kim Seng Road Residential 60 15 
NSR 19 Great World City, 1 Kim Seng Promenade Commercial 130 18 
NSR 20 Holiday Inn Atrium, 317 Outram Rd Residential 90 12 
NSR 21 Havelock Heights, 94 Havelock Rd Residential --- [1] 6 
NSR 22 Tan Boon Liat Building, 315 Outram Rd Commercial --- [1] 24 
NSR 23 Geck Hong Tian Temple, 495 Havelock Rd Others 83 20 
NSR 24 Boon Tiong Arcadia 2A, Boon Tiong Rd Residential --- [1] 12 

Note: 
1. This sensitive receiver is out of the work scope for TBM induced impact assessment as it lies 
adjacent to a station.  

 
5.3 Vibration and Ground-borne Noise Sources during Construction  
 

Vibration and ground-borne noise sources during the construction phase have been identified from 
station construction activities, demolition activities, entrance construction activities as well as 
launching shaft construction activities beside station 12.  
 
Major vibration generating plants identified from the list of PMEs provided by the design team include 
TBM, hand-held breaker, excavator mounted breaker, hydraulic drill rigs and vibratory pile rigs. 
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5.4 Vibration and Ground-borne Noise Impact Prediction Methodology 
 
5.4.1 Vibration Impact Prediction Methodology 
 

According to the FTA Manual, the vibration assessment for PME is conducted using the formulas 
below. 
 
Vibration Velocity for Annoyance Assessment  
PPVequip = PPVref × (5.5/D)1.5 

Lv = 20×log10 (v / vref) 
 

where: 
PPV (equip)  is the peak particle velocity in mm/sec of the equipment adjusted for distance 
PPV (ref)  is the reference vibration level in mm/sec at 5.5m adapted from HK KSL EIA report7 
D  is the distance from the equipment to the receiver 
Lv  is the velocity level in decibels 
v  is the root mean square (rms) velocity amplitude  

(Assumed to be equivalent to PPVequip) ; and    
vref  is the reference velocity amplitude. 

(The accepted reference quantity for vibration velocity is 1x10-6 mm/sec.) 
 

Reference Vibration Sources 
 
Based on the construction plant inventory of station construction, the operation of handheld breakers, 
excavator mounted breakers, hydraulic drill rigs and vibratory pile rigs will be the dominant vibration 
sources for the station locations. As provided in Appendix 7-1 of the KSL-Kowloon Southern Link EIA 
report, the vibration monitoring data for those equipments are presented in Table 5.4. 

 
Table 5.4 Vibration Source levels 

Plant 
Vibration (rms) at the reference 
distance 5.5m from the source 

Handheld breaker 0.279 mm/s 
Excavator mounted breaker 0.298 mm/s 

Drill rig 0.536 mm/s 
Pile rig 0.638 mm/s 

 
The source vibration level, or force density level (FDL), is obtained from vibration measurements 
taken during the passby of a tunnel boring machine operating in soil and rock along the KCRC Lok 
Ma Chau extension. A summary of measurement data is provided in Appendix 5.3. The reference 
data is used for both groundborne vibration and noise assessment. The vibration assessment for the 
TBM was conducted in a similar manner as that of groundborne noise assessment.  Detailed 
descriptions on the methods used for ground-borne noise assessment are stated in the following 
section.    
 

5.4.2 Ground-borne Noise Impact Prediction Methodology 
 

The method used to predict construction ground-borne noise is based on the U.S. Department of 
Transportation “High-Speed Ground Transportation Noise and Vibration Impact Assessment”, 20068. 
This approach is used in EIA for KCRC Kowloon Southern Link Project in Hong Kong. 

                                                        
7 KSL GSA Environmental Impact Assessment & Associated Services – Environmental Impact Assessment Report 
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The predicted groundborne noise level Lp inside the noise sensitive rooms is given by the following 
equation. 
Lp = Lv,rms + Cdist + Cdamping + Cbuilding + Cfloor + Cnoise + Cmulti + Ccum 

where: 
Lv,rms:  The vibration data (ppv) of the equipment in mm/s. 
Cdist:               Distance attenuation 
Cdamping:          Soil damping loss across the geological media 
Cbuilding:           Coupling loss into building foundation 
Cfloor:              Coupling loss per floor 
Cnoise:             Conversion factor from floor vibration levels to noise levels 
Cmulti:             Noise level increase due to multiple sources 
Ccum:              Cumulative effect due to neighbouring sites 

 
Reference Vibration Sources 
 
All the reference source levels were from KSL EIA report. The geology at the TSLC site consists of 
mainly granite, which is similar to the geology in KSL study. Thus it is appropriate to use the 
measurement records from KSL for the TBM vibration and ground-borne noise assessment for TSLC. 
 
Soil Damping 
  
Internal losses of soil would cause the vibration amplitude to decay against the propagation distance 
and the decay relationship is based on the equation set out in the Transportation Noise Reference 
Book9: 
 

V(R) = V(Ro) × e-2 f R/2c 
 

The velocity amplitude V is dependent on the frequency f in Hz, the soil loss factor , the wave speed 
c in m/s, the distance R from the source to the NSR. The properties of soil materials are shown in 
Table 5.5. 

 
Table 5.5  Wave Propagation Properties of Soil 

Soil Type Longitudinal Wave Speed c, m/s Loss Factor,  Density, g/cm3 
Soil 1500 0.5 1.7 

Rock 3500 0.01 2.65 
 

No damping attenuation was applied for propagation in rocks. All vibration sensitive receivers and 
groundborne noise sensitive receivers were assumed to have a piling foundation on rockhead. This 
may be a conservative assumption in some locations. 
 
Coupling Loss into Building Structures 
 
The coupling loss into building structures represents the change in the incident ground-surface 
vibration due to the presence of the piled building foundation. The empirical values with reference to 
the “Transportation Noise Reference Book”, 1987 are given in Table 5.6. 

                                                                                                                                                                                          
8 Transit Noise and Vibration Impact Assessment. Report No. FTA-VA-90-1003-06 
9 P.M. Nelson. Transportation Noise Reference Book. 1987.   
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Table 5.6   Loss factor for Coupling into Building Foundation 

Frequency Octave Band Frequencies, Hz 
16 31.5 63 125 250 500 

Loss factor for coupling into building 
foundation, dB -7 -7 -10 -13 -14 -14 

 
Coupling Loss Per Floor 
 
The coupling loss per floor represents the floor-to-floor vibration transmission attenuation. For multi-
storey buildings, a common value for the attenuation of vibration from floor-to-floor is approximately 1 
dB attenuation in the upper floor regions and greater than 3 dB attenuation at lower floors. Coupling 
loss of 1 dB reduction per floor was assumed in this study for a conservative assessment. 
 
Conversion from Floor Vibration to Noise Levels 
 
Conversion from floor vibration levels to indoor reverberant noise levels is based on standard acoustic 
principles. The conversion factor is dependent on the surface area S of the room in m2, the radiation 
efficiency , the volume of the room V in m3 and the room reverberation time RT in 
seconds. Conversion factors from floor vibration levels to indoor reverberant noise levels is 27 dB(A) 
for residential units and 23 dB(A) for educational institution as mentioned in the KSL EIA report. 
 
Multiple Vibration Sources  
 
This represents the increase in noise level due to multiple noise sources. The ground-borne noise 
levels from construction plants are summed logarithmically in accordance with standard acoustic 
principles to get the total ground-borne noise level.   
 

5.5 Assessment Assumptions 
 

Distance attenuation  
 
The nearest distances from sensitive receivers to the site boundary or tunnel wall were used for 
assessment under a worst-case scenario. For impact induced by the TBM, a horizontal distance was 
used in the event that foundation information of sensitive receivers is not available.  
 
PME list at Station T12   
 
It is assumed that the PMEs used at station T12 would be similar to that at station T16.  
 
Geological profile along the alignment 
 
Based on geological information provided by the LTA, the rock layers along the alignment are granite.  
In terms of vibration prediction, the rock formation is similar to the geological condition of the TBM 
operation source data at the KCRC Lok Ma Chau Line situation. 

 
Construction activity 
 
Different construction activities are assumed to take place individually. However, for each activity, 
accumulative impacts due to the use of different PME will be assessed. Also, it is assumed that the 
TBM operation will not overlap with other construction activities.  
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Soil damping 
 
All VSRs and NSRs were assumed to have a piling foundation on rockhead. Thus no soil damping 
would be considered for a worst case scenario analysis. 

 
5.6 Prediction Results  
 
5.6.1 Ground-borne vibration results 

 
Ground-borne vibration associated with construction activities and tunnel boring have been predicted 
under the assumption of a worst case scenario along the alignment, and the results are summarized 
in Table 5.7. The detailed sample calculations for the selected receivers are given in Appendix 5.1. 
 

Table 5.7 Predicted Vibration Annoyance Assessments 

VSR Related Activity Cumulative Vibration 
Level (VdB) [1] 

Criteria 
(VdB) 

Criteria 
Achieved? 

1 
Station construction Activities 109.2 

108 
No 

Demolition activities 92.5 Yes 
TBM  91 Yes 

2 Station construction Activities 78.8 108 Yes 
TBM 107 Yes 

3 
Station construction Activities 95.6 

108 
Yes 

Demolition activities 90.1 Yes 
TBM  105 Yes 

4 Station construction Activities 74.3 108 Yes 
TBM 112 No 

5 
Station construction Activities 81.2 

111 
Yes 

Launching shaft construction [2] 82.7 Yes 
TBM  115 No 

6 Station construction Activities 69.6 111 Yes 
TBM 102 Yes 

7 Station construction Activities 89.6 111 Yes 
TBM  86 Yes 

8 

Station construction Activities 97.4 

93 

No 
Demolition activities 77.4 Yes 

Entrance construction Activities 95.0 No 
TBM  95 No 

9 
Station construction Activities 95.6 

93 
No 

TBM 95 No 
Entrance construction Activities 101 No 

10 
Station construction Activities 98.1 

111 
Yes 

Entrance construction Activities 104.5 Yes 
TBM 92 Yes 

Note: 
1. Accumulative vibration levels were applied here for station or entrance construction activity and 
demolition activity.  
2. For T12, station is designed in-house by LTA.  A launching shaft is to be provided at the south of 
the station; this may or may not be part of the same contract.  
3. The calculated vibration levels that exceed the criteria are shown in bold.  
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From Table 5.7, ground-borne vibration levels for most of activities at construction VSRs would 
comply with the respective criteria. Minimal exceedance of vibration impact criteria would be observed 
for the rest. Hence no mitigation measures are required for potential ground-borne vibration impacts 
to those nearby sensitive receivers.    
 

5.6.2 Ground-borne noise results 
 
Ground-borne noise impacts from Tunnel boring and PME use including hydraulic breakers, drill rigs 
and pile rigs to the nearby sensitive receivers were predicted, and the results are summarized in 
Table 5.8 and 5.9. It was assumed in the calculation that the hydraulic breakers, drill rigs and pile rigs 
would not operate simultaneously. Detailed calculations and assumptions for each NSR are provided 
in Appendix 5.2. 

 
Table 5.8 Predicted Overall A-weighted Noise level for Tunnel Boring 

NSR Horizontal distances 
from NSR to tunnel (m) Category Predicted Noise 

level (dB(A)) 
Criteria 
(dB(A)) 

Criteria 
Achieved? 

1 63 2 45 43 Yes 
2 120 3 43 48 Yes 
3 33 2 50 43 No 
4 6 2 64 43 No 
5 9 2 61 43 No 
6 50 2 45 43 No 
7 5 3 66 48 No 
8 50 2 45 43 No 
9 96 2 38 43 Yes 
10 16 2 56 43 No 
11 150 3 40 48 Yes 
12 170 2 35 43 Yes 
13 60 2 39 43 Yes 
14 72 2 43 43 Yes 
15 13 2 57 43 No 
16 9 2 62 43 No 
17 85 3 41 48 Yes 
18 60 2 44 43 No 
19 130 2 37 43 Yes 
20 90 2 41 43 Yes 
23 83 2 43 43 Yes 

Note: 
1. The calculated noise levels that exceed the criteria are shown in bold.  
 
From Table 5.8, exceedances of ground-borne noise criterion were predicted at NSR No. 3, 4, 5, 6, 7, 
8, 10, 15, 16 and 18 due to the short distances from the NSRs to the tunnel.   

 
Table 5.9 Predicted Overall A-weighted Noise level for PME 

NSR 
Horizontal 
distance to 

the site 
boundary(m) 

Closest 
work site 

Predicted groundborne noise 
levels, dB(A) Criteria 

(dB(A)) 
Criteria 

Achieved? Breaker Drill Rig Pile Rig 

1 16 T11 49 54 55 43 No 
2 90 T11 38 43 44 48 Yes 
3 18 T11 47 52 53 43 No 
4 18 Launch shaft 47 53 / 43 No 
5 12 Escape shaft 50 / / 43 No 
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NSR Horizontal 
distance to 

the site 

Closest 
work site 

Predicted groundborne noise 
levels, dB(A) 

Criteria 
(dB(A)) 

Criteria 
Achieved? 

6 24 T12 43 48 / 43 No 
7 83 T12 34 39 / 48 Yes 
8 34 T13 41 46 48 43 No 
9 9 T13 51 / 57 43 No 
10 34 T13 41 46 48 43 No 
11 54 T14 41 46 48 48 Yes 
12 64 T14 37 42 43 43 Yes 
13 9 T14 50 55 56 43 No 
14 66 T14 36 41 42 43 Yes 
15 21 T14 46 51 52 43 No 
16 54 T14 38 43 45 43 No 
17 12 T15 50 55 57 48 No 
18 15 T15 48 54 55 43 No 
19 18 T15 46 51 52 43 No 
20 12 T16 50 55 57 43 No 
21 6 T16 56 62 63 43 No 
22 24 T16 45 50 52 43 No 
23 20 T16 49 54 55 43 No 
24 12 T16 51 56 57 43 No 

Note: 
1. The calculated noise levels that exceed the criteria are shown in bold. 

 
As shown in Table 5.9, construction ground-borne noise levels for NSRs would exceed the standard 
except for NSR No. 7, 11, 12 and 14. Thus feasible noise mitigation measures are required.   

 
5.7 Mitigation measures    

 
a) Noise and vibration impacts to the NSR during the night time are more harmful and as such  

construction activities (including TBM operation and PME use) at night (especially at sites from 
which the distances to noise sensitive receivers are less than 50m) should be conducted 
carefully.  

 
b) Avoid PME operations that overlap with each other.  
 
c) Theoretically, proper adjustment on rotational speed and advance rate of TBM operation will 

assist in lessening potential vibration and noise impacts on nearby sensitive receivers. Based on 
a HK study, half reductions in the speed of cutter head could result in a reduction of vibration 
level by 9dBV. However, it may have adverse impact on construction programme. As confirmed 
with LTA, where action needs to be taken, decanting of residents during the passage of TBM is 
the preferred option. Vibration monitoring prior to the commencement of tunneling work, 
particularly at start up would still be recommended, and communication with nearby residents 
would be beneficial. 
 

d) When blasting activity is utilized at T12 and T16, proper blasting design in terms of delay timing, 
weight of explosive and such is necessary to ensure the vibration level generated is within the 
recommended standard. Chemical rock breaking method could be regarded as an alternative 
when blasting activities cannot meet corresponding standards. 

 
e) It is suggested that pile driving and drilling nearby medical institutions should be handled carefully 

to minimize any potential impact to indoor equipments normal operation. Recommended 
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measures include selection of “quiet equipments” and liaison with hospital personnel and 
notifications on operation time slot. The use of vibratory pile driver and reverse circulation drill 
method would cause lower vibration levels where geological conditions permit their use. Also, 
vibration monitoring would be recommended at VSR 8 and VSR 9 to ensure that adverse impacts 
do not occur. Further details on the approximate locations of the vibration monitors can be found 
in Figure 12.2. Various monitoring locations are proposed to assess the station construction 
activity, TBM operation and entrance/link construction activity respectively.  

 
f) Setting up of community liaison groups by the Authority. This should be done before the 

commencement of construction works and comprise representatives of concerned and affected 
residents and other sensitive land use occupants in the affected areas along the rail alignment 
and a representative from the Contractor. The community liaison groups would facilitate 
communications, enquiries and complaints handling on all environmental issues. It is 
recommended that a designated complaint hotline is setup for the project to address such 
concerns and complaints in an efficient manner. 

 
g) If complaints happen, proper monitoring and evaluation should be conducted to find out the 

causes.    
 

5.8 Conclusion    
 
5.8.1 Ground-borne Vibration Impacts 

 
During the construction phase, projections of ground-borne vibration levels at identified VSRs have 
been performed. Results indicate that minimal exceedances of vibration criteria could occur at VSRs 
No. 4, 5, 8 and 9 due to the operation of the TBM and VSRs No. 1, 8 and 9 due to PME use. Thus no 
mitigation measures are required for ground-borne vibration impacts. However, measures like use of 
“quiet equipments”, as well as liaison with hospital personnel and notifications on operation time slots 
would be necessary for VSR 8 and 9. Moreover, vibration monitoring at those sensitive receivers with 
exceedances would be recommended. Further discussions on vibration monitoring are presented in 
Section 12.  

 
5.8.2 Ground-borne Noise Impacts 

 
Along the entire alignment of TSLC, the predicted ground-borne noise levels at most NSRs would not 
meet the FTA criteria. As such, reasonable and feasible measures should be taken to lower the 
potential adverse impacts caused by construction activity. Noise and vibration impacts to the NSR 
during the night time are more sensitive and as such these construction activities (including TBM 
operation and PME use) at night especially (at sites from which the distances to noise sensitive 
receivers are less than 50m) should be conducted carefully. Where action needs to be taken, 
decanting of residents during the passage of TBM is the preferred option. With the implementation of 
the proposed mitigation measures, ground-borne noise impacts could be minimized. 
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6.0 Potential Business and Community Impacts 
 

This section presents the potential business and community impacts assessment for the TSLC 
including the identification of sensitive receivers, the prediction and evaluation of environmental 
impacts (arising from the proposed works on the sensitive receivers) and the recommendation of 
necessary mitigation measures.  

 
6.1 Sensitive Receivers  
 

The existing premises along the proposed TSLC are predominantly residential facilities, educational 
institutions, civic and community institutions, commercial facilities, parks, sports and recreational 
facilities, and transport facilities. These premises are summarised in Table 6.1 below and details are 
provided in Appendix 2.1.  

 
Table 6.1 Summary of Type of Premises along the TSLC study corridor 

Section of TSLC Premises within the area 

1 (Proposed T11 station) Residential facilities, educational institutions, 
civic and community institutions, and park. 
 

2 (Proposed T12 station) Residential facilities, educational institution, civic 
and community institutions, park, sport and 
recreational facilities, and medical and health 
care facility.  
 

3 (Proposed T13 station) Residential facilities, civic and community 
institutions, commercial facility, and medical and 
health care facility. 
 

4 (Proposed T14 station)  Residential facilities, commercial facilities, civic 
and community institutions, eating outlet, public 
car park, educational institution, and transport 
facilities. 
 

5 (Proposed T15 and T16 station) Residential facilities, commercial facilities, eating 
outlet, car park, open space, and places of 
worship (T16 only). 
 

 
All facilities along the TSLC alignment could be affected throughout the construction period. Potential 
impacts that might affect these premises are:  
 
a) Air (discussed in Section 3) ; 
b) Noise (discussed in Section 4);  
c) Public utilities (discussed in Section 7);  
d) Traffic (discussed in Section 9) ; and 
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The magnitude of the potential impacts will vary based on the distance from TSLC alignment (and 
station footprint) as well as the current use of the properties.  As such, identification of business and 
community sensitive receivers was carried out to distinguish the facilities which are more likely to be 
affected by the impacts. As most of TSLC track and tunnel construction work will be done 
underground, it is largely expected that most impacts will come from launching/escape shaft and 
station construction sites. 
 
Based on the information provided by the AECOM design team, two houses located at Stevens Road 
and Robin Close, Eton House International Pre School, ERC Institute, and Ministry of Manpower 
(located at Kim Seng Road) will be demolished as part of the construction of the TSLC.  Thus, these 
properties will no longer exist as a construction-related business and community impact sensitive 
receiver during the TSLC construction in this study. The Overseas Family School at station T14 is 
expected to relocate in July 2015, approximately 1 year after commencement of the TSLC works.  
The construction works for station T14 and the cripple siding are to be staged to take this into 
account.  In addition, the HDB blocks at the existing Covent Garden development have been cleared 
and are expected to be demolished by HDB during 2012. 
 
The majority of premises within study corridor are residential facilities. All residential buildings 
situated adjacent to the TSLC alignment are anticipated to be directly impacted. Impacts will likely be 
high or low depending on the distance from the station footprint. Developments under construction 
within 200m distance from TSLC work area are also listed as sensitive receiver in the view of 
vibration and traffic impact. 
 
The business and community impact sensitive receivers identified are summarized in Table 6.2 and 
an overview of the locations for the sensitive receivers discussed is presented in Figure 6.1. The 
locations of petrol stations existing along the TSLC and under constructed Stevens MRT Station (DT 
10) are demonstrated in this figure. 

 
Table 6.2 Identified business and community sensitive receivers along TSLC 

No Section of TSLC/ 
Road name  Sensitive Receivers Current Use 

1 Section 1,2,3,4,5 

All residential (landed house, 
apartment, bungalow, 
condominium, etc) adjacent to 
proposed TSLC station footprint 

Residential facility 

2 Section 1/ 
Stevens Road 

The Equatorial,  Stevens Court, 
Cree Court, Villa D’Este, White 
House Residences (U/C), Loft 
@ Stevens (U/C) 

Residential facility 

3 Section 1/ 
Robin Close Raffles House Pre School Educational 

Institution 

4 Section 2/ 
Fernhill Road 

The Preparatory Place (Child 
Development Centre) 

Educational 
Institution 

5 Section 2/ 
Fernhill Close 

Landed house at 78A Fernhill 
Close Residential facility 

6 Section 2/ 
Dalvey Road Embassy of Israel Civic and community 

institution 

7 Section 2/ 
Nassim Road Embassy of Saudi Arabia Civic and community 

institution 
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No Section of TSLC/ 
Road name  Sensitive Receivers Current Use 

8 Section 2/ 
Taman Serasi 

Botanic Garden View, Botanic 
Garden Mansion Residential  facility 

9 Section 2/ 
Cluny Road Singapore Botanic Garden Sport and 

recreational facility 

10 Section 2/ 
Napier Road Gleneagles Hospital Medical and health 

care facility 

11 Section 3/ 
Grange Road Tourism Court Merlion Commercial facility 

12 Section 3/ 
Grange Road Camden Medical Center Medical and health 

care facility 

13 Section 3/ 
Orchard Boulevard Orchard Bel Air Residential  facility 

14 Section 3/ 
Napier Road 

Australian High Commission, 
Embassy of the United States 
of America 

Civic and community 
institution 

15 Section 3/ 
Tanglin Road 

Embassy of the People’s 
Republic of China, British High 
Commission 

Civic and community 
institution 

16 Section 4/ 
Orchard Boulevard Wheelock Place, Ion Orchard Commercial facility 

17 Section 4/ 
Orchard Boulevard The Orchard Residences Residential  facility 

18 Section 4/ 
Paterson Road 

Twentyone Angullia Park (U/C), 
Paterson Linc, The Orchard 
Residences 

Residential  facility 

19 Section 4/ 
Paterson Road ISS International School Educational 

Institution 

20 Section 4/ 
Grange Road High Commission of India Civic and community 

institution 

21 Section 4/ 
Grange Road Twin Peaks (U/C) Residential  facility 

22 Section 5/ 
River Valley Road Yong An Park Residential  facility 

23 Section 5/ 
Kim Seng Road 

The Trillium, RV Residence, 
Centennia Suite (U/C) Residential facilities 

24 Section 5/ 
Kim Seng Road Great World City Commercial facility 

25 Section 5/ 
Zion Road 

Tan Boon Liat Building, 
workshop, eating outlet Commercial facility 

26 Section 5/ 
Zion Road 

Shui Xian Temple, Giok Hong 
Tian Temple Place of worship 

27 Section 5/ 
Seng Poh Road 

Tiong Bahru Market, eating 
outlet Commercial facilities 

 
The business and community receivers along TSLC are presented in Plate 6.1 to Plate 6.18 
according to the location and current use of properties. 
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Source: AECOM 

 
Top (left): Stevens Court, located approximately 25m to the east of the proposed T11 station. 
Top (right): The Equatorial, located approximately 2m to the west of the proposed T11 station. 
Middle (left): Villa D’Este, located approximately 25m to the east of launching shaft. 
Middle (right): Cree Court, located approximately 40m to the west of launching shaft. 
Bottom (left): White House Residences (U/C), located approximately 160m to the southwest of 
the proposed T11 station. 
Bottom (right): Loft at Stevens (U/C), located approximately 170m to the southeast of the 
proposed T11 station. 

 
Plate 6.1 Residential facilities as sensitive receivers (Located within Section 1 of TSLC) 
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 Source: AECOM 

 
Plate 6.2 Raffles House Pre School, located approximately 130m to the east of the proposed T11 station.  

(Located within Section 1 of TSLC)  
 

 
Source: AECOM 

 
Plate 6.3 The Preparatory Place, located approximately 200m to the northeast of escape shaft.  

(Located within Section 2 of TSLC)  
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Source: AECOM
 

Top (left): Landed house at 78A Fernhill Close, located approximately 10m to the east of escape 
shaft. 
Top (right): Botanic Garden View, located approximately 130m to the north of the proposed T12 
station. 
Bottom: Botanic Garden Mansion, located approximately 125m to the north of the proposed T12 
station. 

 
Plate 6.4 Residential facilities as sensitive receivers (Located within Section 2 of TSLC)  

 

 
Source: AECOM 

 
Plate 6.5 Singapore Botanic Garden, located approximately 10m to the northwest of the proposed T12 

station.  
(Located within Section 2 of TSLC)  
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Source: AECOM 

 
Plate 6.6 Gleneagles Hospital, located approximately 65m to the northeast of the proposed T12 station.  

(Located within Section 2 of TSLC)  
 

 
Source: AECOM 

 
Plate 6.7 Tourism Court Merlion, located approximately 80m to the north of the proposed T13 station.  

(Located within Section 3 of TSLC)  
 

 
Source: AECOM 

 
Plate 6.8 Camden Medical Center, located approximately 25m to the north of the proposed T13 station.  

(Located within Section 3 of TSLC)  
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Source: AECOM 

 
Plate 6.9 Orchard Bel Air, located approximately 40m to the east of the proposed T13 station.  

(Located within Section 3 of TSLC)  
 

 
Source: AECOM 

 
Left: Wheelock Place, located approximately 100m to the northwest of the proposed T14 station.  
Right: Ion Orchard, located approximately 50m to the north of the proposed T14 station.  

 
Plate 6.10 Commercial facilities as sensitive receivers (Located within Section 4 of TSLC)  
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Source: AECOM 

 
Top (Left): Twentyone Angullia Park (U/C), located approximately 100m to the west of the 
proposed T14   station.  
Top (Right): Paterson Linc, located approximately 100m to the southwest of the proposed T14 
station.  
Bottom: The Orchard Residences, located approximately 50m to the north of the proposed T14 
station.  

 
Plate 6.11 Residential facilities as sensitive receivers (Located within Section 4 of TSLC)  

 

 
Source: AECOM 

 
Plate 6.12 ISS International School, located approximately 100m to the south of the proposed T14 station.  

(Located within Section 4 of TSLC)  
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Source: AECOM 

 
Plate 6.13 Twin Peaks (U/C), located approximately 50m to the southwest of the retrieval shaft at Grange 

Road.  
(Located within Section 4 of TSLC)  

 
 

  
 

  
Source: AECOM 

 
Top (left): Yong An Park, located approximately 25m to the east of the proposed T15 station.  
Top (Right): The Trillium, located approximately 25m to the southwest of the proposed T15 
station.  
Bottom (Left): RV Residence, located approximately 100m to the southwest of the proposed T15 
station.  
Bottom (Right): Centennia Suite (U/C), located approximately 65m to the south of the proposed 
T15 station. 

 
Plate 6.14 Residential facilities as sensitive receivers (Located within Section 5 of TSLC) 
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Source: AECOM 

 
Plate 6.15 Great World City, located approximately 120m to the east of the proposed T15 station.  

(Located within Section 5 of TSLC)  
 

 
 

 
Source: AECOM 
 
Top (Left): Tan Boon Liat Building, located approximately 20m to the east of the proposed T16 
station.  
Top (Right): Workshop, located approximately 180m to the northeast of the proposed T16 
station.  
Bottom (Left): Eating outlet, located approximately 175m to the northeast of the proposed T16 
station. 
Bottom (Right): Eating outlet, located approximately 280m to the north of the proposed T16 
station. 

 
Plate 6.16 Commercial facilities as sensitive receivers (Located within Section 5 of TSLC) 
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Source: AECOM 

 
Left:  Shui Xian Temple, located approximately 200m to the north of the proposed T16 station.  
Right: Giok Hong Tian, located approximately 35m to the north of the proposed T16 station.  

 
Plate 6.17 Place of worship as sensitive receivers (Located within Section 5 of TSLC) 

 

 
Source: AECOM 

 

Left: Tiong Bahru Market, located approximately 250m to the southwest of the proposed T16 
station.  
Right: Eating outlet, located approximately 230m to the south of the proposed T16 station.  

 
Plate 6.18 Commercial facilities as sensitive receivers (Located within Section 5 of TSLC) 
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6.2 Prediction and Evaluation of Business and Community Impacts 
 

Direct Impacts 
 
Construction noise and dust may be a nuisance to the occupants and users of residential, 
commercial, school, embassy, medical and health care, places of worship, and sport and recreational 
facilities.  However with the adoption of the proposed mitigation measures as discussed in Sections 3 
and 4, the potential impacts are considered to be in a range from slight to moderate.  

 
The disruption of public utilities to communities might occur during relocation of the underground 
utilities as required for the construction of TSLC.  However, with the adoption of the proposed 
mitigation measures as discussed in Section 7 during the planned relocation of utilities, the potential 
impacts are considered to be low.  

 
Traffic diversion and short-term road closures during material delivery and unloading may cause 
vehicular access problems to drivers within the study corridor, especially to the medical and health 
care facilities (Gleneagles Hospital and Camden Medical Centre) as the proposed Station T12 and 
T13 is located in front of these premises. The potential traffic congestion may also cause delay on 
products delivered to and from commercial facilities.  

 
The construction of the TSLC stations may also cause inconvenience to the pedestrians accessing 
the area via public transport. Further details on the road and traffic safety and its mitigation measures 
are discussed in Section 9.0. Impacts are considered to be low with the implementation of the 
mitigation measures. 

 
Indirect Impact 
 
Upon the completion of the TSLC, the rail system is expected to provide vast improvements in 
transportation conveniences for the residential occupants in Novena and Tanglin areas and visitors to 
the public and commercial facilities such as at Orchard and Singapore River area. The TSLC offers a 
great option for workers and visitors compared to current means of public transport, such as taxi or 
bus to travel in and out of these areas.   

  
6.3 Mitigation Measures  
 

The following mitigation measures are recommended to minimize the potential impacts to the 
businesses and communities along the study corridor: 

 
 Hold public briefings on construction details.  This serves to notify the stakeholders on the 

likely construction work program, station locations, potential or temporary traffic and 
pedestrian diversion plans; 

 Display of information on notice boards.  The notice boards need to be displayed along the 
work sites or street junctions and shall include the diversion path incurred during the 
construction stage;  

 Establish communication channels to allow the community to provide feedback and 
suggestions.  Communication channels to be considered may include email and/or telephone 
hotline;   

 Construction activities to be restricted to the distinguished work areas; 
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 Noise and dust mitigation measures mentioned in Sections 3 and 4 should be carried out; 
 Public utilities mitigation measures mentioned in Section 7 should be carried out; and 
 Road traffic and safety mitigation measures mentioned in Section 9 should be carried out. 

 
6.4 Conclusion  
 

The impact on business and community arising from the construction of TSLC has been identified as 
moderate. This considers the construction works taking place in the residential and commercial 
setting (it is mainly surrounded by residential, commercial facilities and other potentially sensitive 
facilities such as embassies, schools, and hospitals). However, with proper management of the 
construction works and implementation of the proposed mitigation measures, the potential negative 
impacts will be minimized. Once operational the impact from the TSLC is expected to be very positive 
as it will provide major long term benefits for the community in connecting the Tanglin area to Orchard 
(the commercial and entertainment hub of Singapore) and Singapore River area.      
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7.0 Potential Impacts to Public Utilities 
 

This section describes the construction-related impacts to public utilities along the TSLC. These 
underground and above ground utilities have been identified and have been taken into consideration 
for necessary modification, i.e. relocation prior to or concurrently during the construction of the TSLC 
by the design team. A summary of the above ground and underground utilities beneath the TSLC 
study corridor is presented in Table 7.1. 

 
7.1 Potential Sources of Public Utilities Impacts  
 

The anticipated direct impacts of the TSLC (during construction and operation) are mainly (i) damage 
of or interference with utilities lines and disruption to service and (ii) discharge of silty waters/sewage 
into public drains and sewers. The activities identified that potentially will generate such impacts are: 
 

 Excavation and tunneling works 
 Construction site runoff and drainage 
 Sewage effluent produced by onsite workers 

 
The potential indirect impact during TSLC construction and operation is an increased demand on 
public utilities (power supply, water supply, drainage, sewerage, solid waste collection and treatment 
and telecommunications) and public services (medical, fire protection, and security/police).  

  
7.2 Sensitive Receivers  
 

The following public utilities are identified as sensitive receivers within the study corridor: 

 Stormwater drains; 
 Water and sewer pipes;  
 Stormwater drains; 
 Electrical lines; 
 Gas pipelines; and 
 Telecommunication services lines/ cables.  

 
7.3 Prediction and Evaluation of Public Utilities Impacts 
 
7.3.1 Direct Impact 
 

In this section the direct impact on public utilities and evaluation of the level of impact will be 
discussed. 

 
Damage to Utilities Lines and Disruption to Service 

 
The construction-related activities of TSLC, especially excavation at station locations and tunneling 
works, have the potential to cause damage to public utilities lines, disrupt service due to diversions 
and/or conflict with planned utility installations. However, this impact is anticipated to be short-term 
and temporary in nature. Construction activities could disrupt services through both accidental and 
scheduled interruption of services. New utility installation could also disrupt the construction activities 
of TSLC if not properly coordinated between the responsible agencies or service providers.  

 
Discharge of Silty Water 
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Silty water is run-off from the construction site which carries increased loads of sediments, 
suspended solids and contaminants. The potential sources of sediment and contaminants in silty 
water are: 
 

 Run-off from exposed soil surface, earth working areas and soil stockpiles; 
 Rainwater/groundwater pumped out from excavated areas; 
 Release of grouting and cement materials; 
 Run-off from dust suppression sprays; and 
 Fuel and lubricants from maintenance of construction vehicles and mechanical equipment. 

 
Silty water could potentially enter the stormwater drains or other underground ducts within the vicinity. 
Uncontrolled discharge of silty water into stormwater drains could lead to negative impacts on 
receiving water bodies (canals and reservoirs) which are potable water sources in Singapore. The 
impacts include increased turbidity, additional cost for suspended solids treatment and chocking of 
pumps. Implementation of mitigation measures is thus crucial throughout the whole construction 
phase to minimize sedimentation and siltation issues. With the implementation of mitigating Earth 
Control Measures as defined in PUB’s Code of Practice for Surface Water Drainage, this impact 
would be minimal and temporary in nature.  

 
Other Impacts 

 
The following construction activities may also burden and/or have negative impact on public utilities, 
mainly stormwater drains and sewers:  
 
i. Sewage effluents from onsite workers: inappropriate discharge of the domestic sewage and poor 

maintenance of the portable chemical toilet and septic tanks (e.g. overflow or overload) on site 
will potentially burden the drainage system located adjacent to the construction sites.   

 
ii. Construction debris and refuse disposal: improper disposal of construction debris and refuse on 

site may choke up the drainage system along the TSLC and pose increased flooding risks to the 
area.  

 
iii. Accidental spillage/leakage of hazardous substance: The maintenance and servicing of 

construction plant and equipment and the maintenance of vehicles involve the use of a variety of 
chemicals and may generate chemical wastes. The chemical wastes that may be generated 
during the course of construction works include: 

 Oil and grease associated with plant and TBM maintenance; 
 Hydraulic fluid from plant and TBM machinery; 
 Scrap batteries from vehicle maintenance; 
 Used paint or cleaners; and 
 Used solvents from maintenance of mechanical equipment and fixing tunnel segment 

gaskets. 
 
With the implementation of best site management practices, it is expected that these impacts would 
be insignificant. 

 

7.3.2 Indirect Impact 
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The potential indirect impact of the TSLC during construction and operation is the additional burden to 
public utilities systems (power supply, water supply, drainage, sewerage, solid waste collection and 
treatment and telecommunications) and public services (medical, fire protection and security/police). 
This impact might be significant if it results in increased demand for utilities that could exceed the 
capacity and outputs of existing facilities/infrastructure, and require new or expanded 
facilities/infrastructure that could result in significant environmental impacts. However, Singapore’s 
public utilities systems are well planned and their capacities are adequate to accommodate the 
anticipated increase in demand. Such, the indirect impact is likely to be insignificant. 
 

7.4 Mitigation Measures  
 

Mitigation measures to consider in minimizing the potential impacts for public utilities along the TSLC 
corridor are as follows:  
 

7.4.1 Mitigation Measures for Direct Impact 
 

Minimizing Damage to Public Utilities and Disruption to Service 
 

In order to minimize the impact to public utilities underneath the ground, it is recommended the 
working parties (e.g. the contractors) should follow the steps stated below before starting any 
earthworks activities: 
 

 Approach the respective public utility authorities/institutions to request information for the 
underground public utilities alignments; 

 Check the alignments of each type of utilities through the marked-up plans/records; 
 Appoint a competent party to carry out the underground utilities detection work if the 

plans/records indicate that there are underground utilities within the work site and/or the area 
of the specified distance from the work site; and 

 Contact the respective public utility authorities/institutions for assistance, whenever there are 
uncertainties or problems in locating and/or protecting existing public utilities 
 

When the earthwork activities are carried out, the working parties should: 
 

 Operate plants to avoid damages/destruction to the public utilities; 
 Implement the necessary protective measures to the public utilities; and 
 Provide adequate site supervision and control to ensure that all the works are executed under 

adequate control. 
 

Erosion and Sediment Control  
 
Proper planning on erosion and sediment control by contractors is essential to minimize the potential 
impacts posed to drainage systems. This can be achieved by engaging a Qualified Erosion Control 
Professional (QECP) to prepare Earth Control Measures (ECM) across the construction phases. The 
mitigation measures shall include, but not be limited to the following:  
 

 
Erosion Control  

 
i. Proper planning on the quantity of stockpiles to be stored onsite. This can be achieved by 

scheduling the demolition and earthworks in stages to avoid excessive stockpiles. Control on the 
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length of time the exposed earth stockpiles are kept onsite would also help to minimize potential 
runoff. 
 

ii. Implement appropriate methods to minimize the potential bare surface exposure by paving up, 
erosion control blanket, canvas sheet, etc. to control potential earth and silt wash downs due to 
rain water. 

 
iii. Ensure that the existing vegetation has been remained as much as possible. Turfing to be 

considered as and when required.  

Sediment Control 
 

Recommended sediment control measures to be included can be divided into three major categories: 
 
i. Containment- Contractors are to provide concrete-lined cut-off drains and silt fences along the 

perimeter of the construction sites. Intermediate silt traps along the perimeter drains with suitable 
geotextile and/or coagulation assistance materials would also help contain silty discharges. 
 

ii. Storage- Contractor to provide sedimentation basins and storage tanks/ ponds to contain the 
construction-related drilling muds or other fluids containing suspended solids prior to treatment 
and discharge. Note that the QECP shall design adequately sized and sufficient numbers of 
storage facilities based on the area of the site. 

 
iii. Treatment- Contractor to provide treatment unit to treat silty water prior to discharging into public 

drains. 
 
iv. Other sedimentation control 
 

 Turbidity curtains- Turbidity curtains would be useful should the construction works be carried 
out adjacent to water bodies, e.g. canals, rivers or the sea.  However, the contractor needs to 
be aware that treatment is required on the silty discharges trapped within the turbidity 
curtains prior to removal. 
 

 Wheel wash stations- Contractor to take note not to discharge the water used to wash the 
wheels of vehicles into storm water drainage but to treat it via a treatment system prior to 
removal. 

A combination of the mentioned measures will provide a more rewarding result in handling erosion 
and sediment control on construction sites. Contactors also need to ensure that they are fully aware 
of the limitations of the ECM adopted. The review and updating of ECM as per construction stages 
and maintenance of the equipment shall be carried out in timely manner. With all of the measures 
utilised, discharge of undesirable runoff from construction sites would be adequately controlled.  

 
The ECM onsite shall take note of the provisions as stated in the following:  
 

 Sewerage and Drainage (Surface Water) Regulations; and 
 Code of Practice on Surface Water Drainage. 

 
Compliance has to be ensured during the construction period. 

 
Sewage and Chemical Spillage Control 
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i. Wastewater from concrete batching and precast concrete casting 

 
The wastewater from the said construction activities shall be reused and/or recycled wherever 
practicable. Temporary storage tanks should be provided within the casting yard and treated prior 
to removal from the site.  The contractor shall ensure that a monitoring program is provided to 
ascertain the quality of discharge is in compliance with legal provisions, e.g. Environmental 
Protection and Management Act, Sewerage and Drainage Act and their subsidiary legislations. 
Should onsite treatment and disposal not be practicable a contractor may consider transporting 
the wastewater off site for further treatment and/or disposal.     
 

ii. Wastewater from site facilities 
 
Wastewater from site facilities, e.g. kitchens shall be equipped with grease traps or oil 
interceptors prior to discharge to public sewers. Should the installation of grease traps or oil 
interceptors not be feasible (or if there are no public sewers within the vicinity) the contractor 
would need to transport the wastewater off site for disposal. 
 

iii. Sewage from workforce 
 
Adequate toilet facilities, which shall be place at least 30m away from any nearby water course 
shall be provided to the construction workers and shall be properly maintained.  The contractor 
shall also promptly carry out inspections and audits to ascertain the hygienic conditions onsite. 
Educational efforts to brief workers on the best practices to contribute in environmental protection 
during construction period would also useful to improve the workforce’s environmental 
performance onsite.  
 

iv. Accidental spillage of chemicals 
 
Servicing and maintenance facilities shall be located on hard standings within a bunded area 
where sumps and oil interceptors have also been provided. Contractor shall limit their activities 
within the said location if the maintenance and servicing of equipment is anticipated to result in 
leakage of fluids. Leak or spill containing facilities (secondary containment) shall be provided for 
the equipment which is required to be stationed outside the designated area. The contractors 
shall also ensure that a spill response plan is in place and that the disposal of the spilled items is 
collected by a NEA licensed toxic industrial wastes collectors.     

General refuse 
 

General refuse should be stored in enclosed bins or compaction units separate from construction and 
demolition (C&D) materials and chemical waste. A reputable waste collector should be employed by 
the contractor to remove general refuse from the site, separately from C&D materials and chemical 
wastes.  An enclosed and covered area should be provided to reduce the occurrence of windblown 
light material. 

 
The recyclable component of general refuse, such as aluminium cans, paper and cleansed plastic 
containers should be separated from other waste. The provision and collection of recycling bins for 
different types of recyclable waste should be set up by the Contractor. The Contractor should also be 
responsible for arranging recycling companies to collect these materials. 
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The Contractor should carry out an education program or training for workers in avoiding, reducing, 
reusing and recycling of materials. Posters and leaflets advising on the use of the bins should also be 
provided as reminders. 

7.4.2 Mitigation Measures for Indirect Impact 
 

The indirect impact was assessed to be insignificant in the Singapore context, therefore no mitigation 
measure is proposed. 
 

7.5 Conclusion  
 

In order to minimize the negative impacts of the works on public utilities, it is recommended that 
contractors adopt best management practices and implement preventive measures described above 
during the course of the works e.g. prevention of surface run-off or sewage effluent from being 
discharged from the construction sites. With the implementation of best management practices and 
preventive measures, no significant impact to public utilities arising from construction and operation of 
TSLC is anticipated. 
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8.0 Potential Ecological Impact   
 

This section identifies and evaluates the nature and extent of potential impacts on the ecological 
resources within the study corridor.  This section also assesses the ecological importance of the 
habitats and species discussed in Section 2.7.  The scale and significance of the potential impacts 
are evaluated and associated mitigation measures are recommended. 
 

8.1 Potential Source of Environmental Impacts 
 

The construction works of the proposed TSLC essentially comprise both aboveground and 
belowground infrastructures. The potential sources of direct and indirect ecological impacts would 
include the following: 

 
 Preparatory works for the TSLC construction, road widening/improvements and construction 

lay down areas and casting yard;  
 Demolition of buildings; 
 Widening of existing drains; 
 Disturbance of ground stability due to tunnelling works; 
 Excavation and piling works along the alignment and stations; 
 Construction operations that may cause noise and dust pollution as well as vibration 

disturbance; and, 
 Road widening works. 

 
8.2 Sensitive Receivers  
 

Based on the desktop review of local legislation, guidelines and the visual field vegetation and wildlife 
surveys conducted, some ecological sensitive receivers were identified within the study corridor. 

 
The flora and fauna observed within the study corridor consists of common and widespread species 
found throughout Singapore. Also, the fragmented shrubland and grassland habitats identified appear 
to be highly disturbed and/or actively managed. However, it is noted that the areas bounded from 
Whitley Road up to River Valley Road were categorized under the Tree Conservation Areas (TCA) of 
Singapore. Another concern is the Singapore Botanic Garden (with affected sections along the stretch 
of Cluny road) which is identified as a nature area and consists of gazetted heritage trees. Also, it is 
observed that a categorized Heritage Road, which is the Mount Pleasant Road, though not within the 
study corridor is in close proximity. Areas that were considered to be with important ecological 
conservation value by NParks are listed in Appendix 2.6. 
 
The sensitive major water courses are man-made channels for the purpose of drainage (intersecting 
Stevens Road), of the Alexandra Canal and the Singapore River.  

 
The ecological importance of recorded habitats, within the study corridor, has been evaluated in 
Tables 8.1 and 8.2 below: 
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Table 8.1 Ecological Value of Channelized Water Canal and/or River Habitats within the Study 
Corridor 

Criteria Water Canal and River Habitats Remarks 

Naturalness 

The water body systems within the concerned area have been modified and 
typically man-made in nature. The Singapore River per se, was linked with 
the Alexandra canal and was developed to support not only the urban water 
runoff but also to cater for recreational purposes. 

Size The affected area within the study corridor is of limited length (approximately 
500m). The total lengths of these systems are all less than 10km.  

Diversity Moderately diverse fish communities, normally Tilapia and Chromides 
Rarity Least Concern 

Recreatability Moderate. Singapore is considered as a geographically small island nation, 
whereby rivers and/or streams are limited. 

Fragmentation Dammed 

Ecological linkage 
The systems lie in close proximity and/or links functionally to a highly valued 
habitat (i.e. Singapore Strait), however the outlet is now limited only until 
Marina Barrage. Therefore, ecological linkage was restricted. 

Potential value 

Singapore River is valued as the most famous river in Singapore supporting 
the Central Region in the Central part of Singapore. Programs in maintaining 
the system, as well as the other channels, are on-going. The intention is to 
create a valuable source of fresh water using these water catchments and/or 
channelling systems. 

Age Singapore River was the old Port of Singapore and became the centre of 
trade, commerce and finance. 

Abundance/Richness 
of Wildlife Moderate to High 

Ecological value 
Channelized Canal between Duneard Road and Bukit Timah Road: 
Moderate 
Alexandra Canal: Moderate 
Singapore River: High 

 
Table 8.2 Ecological Value of Shrub lands & Tree/Orchard Habitats within the Study Corridor 

Criteria Shrub lands Remarks Trees/Orchard Habitats 
Remarks 

Naturalness Though some areas are natural, most 
of it is landscaped. 

Though some areas are natural, 
most of it  is landscaped or 
developed areas. 

Size Moderate Moderate 
Diversity Low to Moderate Moderate to High 

Rarity The observed shrubs within the study 
corridor are common in Singapore, 

Though most of the observed 
trees/orchards within the study 
corridor are common, it is noted 
that most of the areas are within 
the listed conservation areas of 
concerned agencies in Singapore. 

Recreatability Moderate, although the habitat would 
take several years to mature. 

High, there are presences of 
important habitats under the 
gazzeted nature area, tree 
conservation area and heritage 
trees are within the proximity of 
the study corridor. 

Fragmentation Habitat limited to small isolated 
patches, within a disturbed community. 

Moderate sections, within a 
disturbed community (i.e. roadside 
trees and clustered in a park). 

Ecological linkage 
Some shrub lands fall within the listed 
conservation area of the concerned 
agencies in Singapore.  Small patches 

Habitats within the stretch of the 
study corridor are continuously 
linked through small patches (i.e. 
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Criteria Shrub lands Remarks Trees/Orchard Habitats 
Remarks 

of shrub lands and landscaped areas 
(i.e including road side vegetations) 
are continuously linked within the study 
corridor. 

landscaped).  
 
Some trees/orchards are in close 
proximity and/or located within a 
protected nature park (i.e 
Singapore Botanic Garden). 

Potential value Moderate Moderate to High 

Age Some habitat is probably over 10 years 
in age. 

Some habitats are listed under the 
Tree Conservation Area Zone, the 
nature park and heritage tree list. 
Some are probably over 10 years 
in age. 

Abundance/Richness 
of Wildlife Very Low to Moderate Very Low to High 

Ecological value Very Low to Moderate 

Singapore Botanic Garden: High 
 
Roadside, landscaped and/or 
parkland trees from partial 
sections of the Whitley Road until 
River Valley Road: Very Low to 
Moderate 
 
Roadside, landscaped and 
parkland trees from partial 
sections of the Whitley Road and 
mostly the portions of Havelock 
Station area: Very Low 

 
8.3 Prediction and Evaluation of Environmental Impacts 
 

Direct Impact 
 

The expected direct impacts resulting from the proposed works would be the temporary loss of 
vegetation along the roadsides (and some of the buildings) throughout the TSLC alignment.  
Temporary loss of vegetation is also expected (though must be restricted) during the road widening 
and improvement works.  

 
All of the identified directly affected habitats are not rare in Singapore and are highly disturbed and/or 
actively managed. However, there are anticipated direct impacts from the construction of the TSLC 
within the Gazetted Tree Conservation Areas, which were considered to be very low to moderate in 
sensitivity depending on the vegetations maturity. Some sections of the listed Heritage trees and 
Nature Park are within the study corridor and direct impacts should be avoided in these areas. 
 
The construction of the TSLC alignment would potentially directly impact approximately 5 to 10 
hectares of shrubland and grassland mosaic habitat and associated vegetation. 
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Indirect Impact 
 

Potential indirect ecological impacts to the habitats and their associated flora and fauna within the 
study corridor would result from increased anthropogenic activities which include the following: 

 
 Noise disturbance to the avifauna from the demolition of some of the buildings including 

excavation, piling, and road improvement works; 
 Dust generated from site clearance, excavation and demolition, handling of construction 

materials could possibly affect the nearby vegetation and avifauna; 
 Light spill from facility lighting causing fauna to flee from the areas closest to the facility; 
 Construction site run-off may enter nearby artificial water courses (drainage channels) which 

could impact the water quality if uncontrolled; and 
 Littering, human waste discharge and dumping of construction wastes within or in vicinity of 

the work areas, if uncontrolled, would give rise to an increase in vectors (e.g. flies, 
mosquitoes etc). 

 
The indirect impacts that may arise during the construction phase as described above would be 
temporary in nature. The associated avifaunal population is considered to be already well adapted to 
human disturbance. As such, the indirect impacts caused by an increase in background noise and 
human activities due to the construction of the TSLC would be of minimal effect and temporary. In 
addition, with the implementation of mitigation measures (as discussed in Section 8.5) to control and 
regulate the construction activities, indirect impacts could be mitigated and minimized.  
 
As with assessing the value of sensitive receivers, a structured framework is used to present the 
impacts as shown from Tables 8.3 to 8.5 below: 
 

Table 8.3 Sensitive Receivers (River and Canals) 

Evaluation Criteria Singapore River Alexandra Canal 
Channelized Canal 
(Bet. Bukit Timah 
Road & Dunearnd 
Road) 

Habitat quality  Very Minor Very Minor to Minor Minor 

Species  Potential disturbance and temporary habitat loss for fish species and 
avifauna within the area.  

Size/Abundance  Limited section (approx. within 500m) will be exposed within the study 
corridor. 

Duration  Direct impacts would last for the duration of the construction phase, and a 
period of re-colonisation during the operation phase. 

Reversibility  Periodic minor increase in disturbance during the operational phase 
would be temporary and reversible. 

Magnitude  
 

The scale of the impacts is considered minor-moderate, given the 
relatively short affected sections of the channelized canals and the river. 

Overall impact 
conclusion 

Construction Phase: Very Minor to Minor 
Operation Phase: Minor 
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Table 8.4 Terrestrial Sensitive Receivers (Landscaped/Developed/Parkland/Shrub land) 

Evaluation Criteria 
Landscaped/ Developed/ 
Parkland/ Shrub lands within the 
Tree Conservation Area Remarks 

Landscaped/ Developed/ 
Parkland/ Shrub land outside the 
Tree Conservation Area Remarks 

Habitat quality  Minor to Moderate Very Minor to Minor 

Species  

Potential direct impact to sufficient 
quantities of trees under the 
conservation of interest. 
 

Potential indirect impact to wildlife 
due to disturbance. 

Direct impact to common species 
and/or least concern habitat. 
 
Potential indirect impact to wildlife 
due to disturbance. 

Size/Abundance  

Direct impact to approx. 90ha area, 
with potential conserved vegetation 
that needs to be removed due to 
construction. 

Direct impact to approx. 10ha area 
of trees and/or shrubs that needs to 
be removed due to construction. 

Duration  

Though mostly are common 
species, there is a potential 
permanent loss of Habitat with 
conservational value. 
 
Indirect impacts such as noise 
disturbance are expected during 
construction and operation phases. 

Though mostly are common 
species, there is a potential 
permanent loss of some matured 
Habitat. 
 
Indirect impacts such as noise 
disturbance are expected during 
construction and operation phases. 

Reversibility  

Loss of habitat would be 
irreversible. 
 

Indirect disturbance impacts would 
be temporary and reversible. 

Indirect disturbance impacts would 
be temporary and reversible. 

Magnitude  
 

The scale of the impact is 
considered low. Most of the 
construction approach considered is 
tunnelling. 

The scale of the impact is 
considered low. Most of the 
construction approach considered is 
tunnelling. 

Overall impact 
conclusion 

Road side trees: Very Minor to 
Moderate (depending on 
maturity) 
 
Dense vegetations: : Very Minor to 
Minor 
 
Tanglin Golf Course: : Very Minor 
to Minor 

Malcom park: Very Minor to Minor 
 

Dense vegetations: Very Minor to 
Minor 
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Table 8.5 Singapore Botanic Garden 
Evaluation Criteria Singapore Botanic Garden Remarks 

Habitat quality  Moderate 
Species  Considered as a listed nature area, containing diverse habitat. This 

includes most of the listed heritage trees and rare species in Singapore. 
Size/Abundance  Though the whole garden is approximately 74 hectares, the indirectly 

affected section within the study corridor is limited to approximately 10 
hectares. 

Duration  Indirect impacts such as noise disturbance are expected during 
construction and operation phases. 

Reversibility  If there is an occurrence for the loss of habitat, it would be irreversible. 
 
Indirect disturbance impacts would be temporary and reversible. 

Magnitude  
 

The scale of the impact is considered low to moderate. Most of the 
construction approach considered is tunnelling. 
 
Some habitats might potentially be affected due to generated noise during 
the operation phase.  

Overall impact 
conclusion 

Construction Phase: Moderate 
Operation Phase: Moderate 

 
 See Figure 2.2 for the ecological sensitivity and habitat map within the study corridor. 
 
8.4 Mitigation Measures  
 

Ecologically sensitive receivers were identified within the study corridor, thus, it is assumed that 
habitat of conservation interest will receive direct or indirect impacts resulting from the construction of 
the TSLC. The following mitigation measures are recommended to minimize the ecological impacts 
identified. 

 
 Tree felling in the gazetted Conservation Areas should be avoided and/or restricted. For all 

vegetation clearing and tree felling during construction, guidelines and procedures listed 
under the Park and Trees Act (Cap. 216) should be followed strictly for the conservation and 
protection of trees; 

 
 In order to minimize disturbance to habitats and associated wildlife within and adjacent to the 

TSLC construction areas, noise mitigation measures, including quiet plants and equipments, 
and temporary noise barriers, should be used, where appropriate, to reduce the potential 
noise impacts associated with construction activities; 

 
 To minimize the impact of dust, mitigation measures such as covering stockpiles of loose 

material and carrying out dust suppression spraying on all access roads should be 
implemented during the construction phase. This would minimize the dust impact to the 
vegetation within and adjacent to the proposed work area; 

 
 To minimize the impact of site run-off, mitigation measures are implemented to control 

construction site runoff from the work areas, and to prevent runoff with high levels of 
suspended solids from entering nearby drainage channels. All excavation works carried out 
close to water bodies should be carefully controlled to avoid runoff entering watercourses, 
especially during periods of heavy rain. Surface runoff from construction sites should be 
directed towards regularly cleaned and maintained silt traps and oil/grease separators to 
minimize the risk of sedimentation and pollution. A Qualified Erosion Control Professional 
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(QECP) should plan and design the Earth Control Measures (ECM), reviewing the plan 
regularly to meet changing needs of construction activities; 

 
 Water Pollution Controls should comply with Public Utilities Board (PUB) relevant regulations 

and codes, as well as other requirements in Environmental Protection and Management Act 
and associated water regulations and standards; 

 
 An Environmental Control Officer (ECO) should be engaged to facilitate and monitor the 

implementation of the listed mitigation measures, including general housekeeping and vector 
control issues; 

 
 Standard good site practice measures should be adopted throughout the construction phase 

to avoid and minimized the ecological impacts. These measures include: 
 

o Placement of equipment or stockpiles in the works area and access routes should be 
selected on existing disturbed land to minimize disturbance to vegetation; 

o Construction activities should be restricted to the work and should be clearly demarcated; 
o Temporary work areas should be reinstated immediately after completion of the 

construction work; and 
o Open burning should be strictly prohibited in the work areas. 

 
 After construction, all areas disturbed by construction and related activities must be properly 

re-established. Any disturbed or destroyed vegetation is to be carefully reinstated and 
maintained until they are stabilized. Special attention shall be provided to areas under the 
gazetted TCA, Heritage Roads, Heritage Trees and Nature Parks. This will reduce the impact 
on the ecology near the site since there is minimal introduction of new plant species. Any 
proposed plant species for re-instatement planting shall be submitted to and approved by 
National Parks Board. 

 
Most of the potential impacts described above are treatable and can be mitigated provided that the 
proposed mitigation measures are properly implemented.
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9.0 Potential Road Traffic and Safety Impacts  
 

This section describes the potential road traffic and safety impacts arising from TSLC construction. It 
also identifies sensitive receivers and predicts and evaluates the impacts to the sensitive receivers 
and makes recommendations of potential mitigation measures.  
 
Based on the information collated from the design team, there will be staged traffic management at 
each station site. The plan for during construction is to not reduce the number of available road lanes 
(one-for-one lane replacement will be provided throughout the whole construction).  The list of 
preliminary drawings for temporary road diversions along TSLC is detailed in Appendix 9.1.  
 
As most of the TSLC track and tunnelling construction work will be conducted underground, the traffic 
impacts will come from the construction activities at stations, the TBM launch and/or retrieval shafts, 
and the TBM docking points.  
 
The potential impact to road traffic was conducted based on the existing traffic and transport 
conditions. The evaluation was based on the following: 
 

 Intersections and lane markings; 
 Pedestrian crossing facilities; 
 Public transport facilities; and 
 Ingress and egress, car park locations. 

 
The impact study on road traffic and safety included the areas within 250m to the each side of the 
TSLC alignment. Subsections of the study corridor are shown in Figure 2.5. The existing traffic layout 
plan and temporary traffic diversion scheme during construction of every station, entrance, and 
underground link (except for Station T12) are presented in Appendix 9.1. Bus stops adjacent to the 
stations may need to be temporarily relocated and as a result may be impacted. Bus routes and bus 
services that may be affected during the TSLC construction work is presented in Appendix 9.2 to 
9.28. 
 
The TSLC has been divided into five sections to facilitate the discussion on road traffic and safety.  
  

9.1 Section 1 of TSLC 
 

This section includes the proposed Station T11 with residential facilities observed as being the major 
land user along the study corridor.  There are civic and community institutions, educational 
institutions, and park within Section 1.  

 
9.1.1 Junction Configuration and Lane Markings 
 

A total of 29 intersections including major roads and service roads were observed within the existing 
Section 1 study corridor. Three of them are currently signalized. The lane configurations within 
Section 1 are shown in Figure 2.6 (Sheet 1).  
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Whitley Road has three lanes per direction before its intersection with Dunearn Road. Dunearn Road 
and Bukit Timah Road are one-way roads which have two lanes. Before the intersection, Bukit Timah 
Road includes three lanes, while Stevens Road includes five lanes for one direction and three lanes 
for another direction. After the intersection, the lanes on Stevens Road are reduced to two lanes per 
direction. 
 
Vehicles of northbound traffic mostly come from Mount Pleasant Road and PIE Exit 19 entering 
Whitley Road. During site walkover, medium and heavy vehicles were observed passing along these 
roads due to construction works in some residential building sites. Construction work was also 
observed for the Stevens MRT Station (DT 10) situated at the intersection between Stevens Road 
and Bukit Timah Road. Stevens MRT station is an underground MRT station on the Downtown Line 
Stage 2. During the Station T11 construction work, the traffic flows at intersections along Whitley and 
Stevens Road may be impacted. 
 
Intersections and junctions that potentially will be affected are presented in Plate 9.1. Short term road 
closures may be conducted during the TSLC construction.   

 

  
 

  
Source: AECOM 

 
Top (left): Intersection between Whitley Road and Dunearn Road 
Top (right): Intrsection between Bukit Timah Road and Stevens Road 
Bottom (left): Intersection between Stevens Road and Robin Close 
Bottom (right): Intersection between Robin Close and Robin Walk 
  

Plate 9.1 Intersections within Section 1 that may be affected during TSLC construction 
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9.1.2 Pedestrian Crossing Facilities  
 

Pedestrian crossing facilities available within Section 1 are at the intersections between Whitley Road 
and Malcolm Road, between Whitley Road and Dunearn Road, and between Stevens Road and Bukit 
Timah Road.  Three signalized pedestrian crossings and two zebra crossings are available at 
intersections between Whitley Road and Dunearn Road, and between Stevens Road and Bukit Timah 
Road (see Plate 9.2a to 9.2c). Signalized pedestrian crossings situated at one junction are indicated 
by number on photos and presented in one plate. Pedestrian crossing facilities within Section 1 are 
shown in Figure 2.6 (Sheet 1).  

                                                                                       

 
Source: AECOM 

 
Plate 9.2a Signalized pedestrian crossings at intersection between Whitley Road, Malcolm Road,  

and Mount Pleasant Road 
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Source: AECOM 

 

 
 
 

Plate 9.2b Signalized pedestrian crossings at intersection between Whitley Road and Dunearn Road 
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Source: AECOM 

 
Plate 9.2c Signalized pedestrian crossings at intersection between Whitley Road and Bukit Timah Road 

 
There are a total of 3 overhead bridges within Section 1 as depicted in Plate 9.2d. 

 

 
 

 

 
 
 
 
 
 

Source: AECOM 
 
Top (left) : Overhead bridge beside Tanglin Community Club, at Whitley Road 
Top (right) : Overhead bridge beside Malcolm Park, at Whitley Road 
Bottom (left): Overhead bridge beside YMCA, at Whitley Road 

 
Plate 9.2d Overhead bridges within Section 1 
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9.1.3 Public Transport Facilities  
 

Buses and taxis serve as the main public transport method for the passengers to areas in Section 1.  
Bus stops were observed while no taxi stops were observed within Section 1.  

  
Bus stops that may be affected during the construction of TSLC are summarized in Table 9.1 (also 
see Plate 9.3). Major impacts are expected at bus stops located adjacent to the proposed station T11 
footprint. Bus stops adjacent to Stevens Court will be relocated during certain phases of construction 
and then will be reestablished to the original location.  
 
The public transport facilities within Section 1 are shown in Figure 2.6 (Sheet 1). 
 

Table 9.1 Bus stops that may be impacted within Section 1 

No Bus Stop Location Location 
1 40081-B17 Bukit Timah Road Located adjacent to the proposed station T11 footprint 
2 40229-B08 Stevens Road Located adjacent to the proposed station T11 footprint 
3 40219-B07 Stevens Road Located adjacent to the proposed station T11 footprint 

 
 

  
 

 
Source: AECOM 

  
Top (left): Bus stop 40081-B17, at Bukit Timah Road 
Top (right): Bus stop 40229-B08, at Stevens Road 
Bottom: Bus stop 40219-B07, at Stevens Road 
 

                Plate 9.3 Bus stops that may be affected within Section 1  
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9.1.4 Ingress, Egress and Car Park Locations 
 

Construction activities will require temporary traffic management to manage traffic impacts posed by 
the station box, entrance, and ventilation shaft construction activities and will affect the ingress and 
egress of the buildings. The areas potentially to be affected during the construction within Section 1 
are summarized in Table 9.2 and presented in Plate 9.4. 
 

Table 9.2 Potential ingress and egress points that may be impacted by TSLC  
within Section 1 

No Area Location 
1 The Equatorial Located adjacent to the proposed station T11 footprint 
2 Stevens Court Located adjacent to the proposed station T11 footprint 
3 Buildings along Stevens 

Court before White House 
Park intersection  

Located adjacent to the proposed station T11 footprint 

4 Buildings under 
construction at Stevens 
Road: Loft at Stevens, 
White House Residences 

Located approximately 120m to the east of Station T11 
footprint 

 
It is noted that residential buildings (such as landed houses or apartments) make up the majority of 
premises within Section 1. Residential buildings adjacent to the station entrance footprint may be 
impacted. Buildings under construction (which are adjacent to the MRT track and near to the station 
footprint) will also be influenced as medium and heavy vehicles will be coming in and out of the 
construction sites.  

                              

 
 
 
 
 

 

The 
Equatorial 

Ingress Egress 
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Source: AECOM 

 
Top (left): Ingress/egress of residential buildings at Stevens Road 
Top (right): Ingress/egress of The Equatorial 
Bottom (left): Ingress/egress of White House Residences 
Bottom (right): Ingress/egress of Loft at Stevens 
 

Plate 9.4 Potential ingress and egress points that may be impacted within Section 1 
 
9.2 Section 2 of TSLC 
 

The proposed T12 station will be located within Section 2. The main land uses within Section 2 are 
residential, recreational, medical and health care facilities, and community institutions.   

 
9.2.1 Junction Configuration and Lane Markings  
 

There are a total of 16 intersections within Section 2 which are currently signalized. The first 
signalized T-junction connects Cluny Road and Taman Serasi while the second T-junction is situated 
at the junction between Cluny Road and Napier Road where the proposed T12 station will be located.  

 
Napier Road has four lanes per direction, while Cluny Road has two lanes per road direction before 
the junction. The lane configurations within Section 2 are shown in Figure 2.6 (Sheet 2). 
Intersections that may be affected by the proposed construction of the MRT station (within Section 2) 
are detailed in Table 9.3 and presented in Plate 9.5.  

 
Table 9.3 Intersections that may be impacted during TSLC within Section 2 

No Intersection Location 

1 Nassim Road and Fernhill 
Close  

Located adjacent to escape shaft  

2 Cluny Road and Taman 
Serasi  

Located approximately 125m to the north of proposed station 
T12 footprint  

3 Cluny Road and Napier 
Road 

Located adjacent to the proposed station T12 footprint  

 

Ingress/ 
Egress 

Loft at 
Stevens 

White House 
Residences 

Ingress/ 
Egress 
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Source: AECOM 
 

Top (left): Intersection between Nassim Road and Fernhill Close 
Top (right): Intersection between Cluny Road and Napier Road 
Bottom: Intersection between Cluny Road and Taman Serasi 
 

Plate 9.5 Potential intersections that may be affected in Section 2 
 
9.2.2 Pedestrian Crossing Facilities  
 

Signalized pedestrian crossings were observed at three directions at the T-junction between Cluny 
Road and Taman Serasi while signalized pedestrian crossings with zebra crossings were noted at 
two directions at the T-junction between Cluny Road and Napier Road. Signalized pedestrian 
crossings situated at one junction are indicated by number on photos and presented in one plate. The 
pedestrian crossings within Section 2 are presented in Plate 9.6a to 9.6c. 
 
During the construction of TSLC, the volume of road users is anticipated to increase due to 
construction related vehicles and workers. It is noted that there are two bus stops located adjacent to 
and opposite to the Gleneagles Hospital. The Gleneagles Hospital and Singapore Botanic Garden 
entrances are located at the corner of the T-junction between Cluny Road and Napier Road. 
Therefore, it is anticipated that pedestrian crossing facilities require enhancement for the construction 
phase at this intersection. 
 
Pedestrian crossing facilities within Section 2 are shown in Figure 2.6 (Sheet 2). 

 

Escape 
Shaft 

Nassim 
Road 

Fernhill 
Close 

Cluny Road 

Napier 
Road 

Taman 
Serasi 

Cluny 
Road 



9-10 
AECOM-SAA Contract 2104 
 Final Environmental Impact Assessment Report 
 DOC/2104/DES/DR/4080/-  
 

 

 
 

 
Source: AECOM 

 
    

 
Plate 9.6a Signalized pedestrian crossings at T-junction of Cluny Road and Taman Serasi 
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Source: AECOM 
 

Plate 9.6b Signalized pedestrian crossings and zebra crossings at T-junction of Cluny Road and 
Napier Road 

                               
There is one overhead bridge within Section 2. Its location is beside Gleneagles Hospital at Napier 
Road. 

 

 
Source: AECOM 

 
Plate 9.6c Overhead bridges within Section 2 

 
9.2.3 Public Transport Facilities  
 

All bus stops are located near the T-junction of Cluny Road and Napier Road (where the Station T12 
will be placed). Bus stops that may be impacted during the construction of TSLC are listed in Table 
9.4 and presented in Plate 9.7.  These bus stops may be temporarily relocated during the works. 

 
Table 9.4 Bus stops that may be impacted within Section 2 

No Bus Stop Location Location 
1 13019-B04  Napier Road Located adjacent to the proposed station T12 footprint 
2 13011-B03 Napier Road Located adjacent to the proposed station T12 footprint 

 
The public transport facilities within Section 2 are shown in Figure 2.5 (Sheet 2). 

 

3 
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Source: AECOM 

 
Left: Bus stop 13019-B04, at Napier Road 
Right: Bus stop 13011-B03, at Napier Road 
 

Plate 9.7 Bus stops at Napier Road that may be impacted  
 

9.2.4 Ingress, Egress and Car Park Locations  
 

Potential ingress and egress points that may be affected by TSLC are summarized in Table 9.5 and 
presented in Plate 9.8. 
 

Table 9.5 Potential ingress and egress points that may be affected by TSLC within Section 2 
No Area Location 
1 Botanic Garden Mansion Located approximately 125m to the north of proposed station 

T12 footprint 
2 Botanic Garden View Located approximately 130m to the north of proposed station 

T12 footprint 
3 Botanic Garden (Tanglin 

Gate) 
Located approximately 40m to the north of proposed station 
T12 footprint 

4 Gleneagles Hospital Located approximately 65m to east of proposed station T12 
footprint 
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Source: AECOM 
 

Top (left): Ingress of Singapore Botanic Garden (Tanglin gate)     
Top (right): Ingress/egress of Gleneagles Hospital 
Bottom (left): Ingress/egress of Botanic Garden Mansion 
Bottom (right): Ingress/egress of Botanic Garden View  
 
Plate 9.8 Potential ingress and egress points that may be impacted within Section 2 

 
9.3 Section 3 of TSLC 
 

The proposed station T13 is located within Section 3. Similar to previous sections, this section is 
predominantly occupied by residential facilities. Sport, recreational, commercial, medical and health 
care facilities, hotels, and embassies were also observed within Section 3.  

 
9.3.1 Junction Configuration and Lane Markings 
 

There were three signalized intersections observed throughout the 20 intersections sited within 
Section 3. The first signalized intersection is situated at the intersection connecting Grange Road, 
Orchard Boulevard, and Rochalie Drive (where the proposed station T13 will be located). The second 
signalized intersection is situated at the intersection between Orchard Boulevard and Tomlinson 
Road, while the third is situated at the intersection between Tomlinson Road and Cuscaden Road. 
Direct impacts due to construction work to the second and third intersections are expected to be 
minimal as these intersections are located more than 300m from the proposed station T13 footprint. 
 
It was observed that Orchard Boulevard is a one-way road which has four lanes, routes from the east 
to the west and connects to Grange Road. There are two lanes per direction at Grange Road before 
the intersection with Rochalie Drive and Orchard Boulevard. To the north after the intersection, it 
becomes three lanes and four lanes for each direction.   
 
Intersections that may be affected within Section 3 are detailed in Table 9.6 and presented in Plate 
9.9. The lane configurations within Section 3 are shown in Figure 2.6 (Sheet 3). 
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Table 9.6 Intersections potentially be impacted within Section 3 
No Intersection Location 
1 Grange Road, Orchard 

Boulevard, and Rochalie 
Drive 

Located adjacent to the proposed station T13 footprint 

2 Grange Road and 
Cuscaden Road 

Located adjacent to the proposed station T13 footprint 

3 Orchard Spring Lane and 
Orchard Boulevard  

Located adjacent to the proposed station T13 footprint 

4 Orchard Spring Lane and 
Cuscaden Road 

Located approximately 150m to the north of station T13 
footprint 

5 Orchard Boulevard and 
Tomlinson Road 

Located approximately 200m to the east of station T13 
footprint  

6 Tomlinson Road and 
Cuscaden Road 

Located approximately 265m to the northeast of station T13 
north entrance footprint 
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Source: AECOM 
 
Top (left): Intersection between Grange Road, Orchard Boulevard, and Rochalie Drive 
Top (right): Intersection between Grange Road and Cuscaden Road 
Middle (let): Intersection between Tomlinson Road and Cuscaden Road 
Middle (right): Intersection between Orchard Boulevard and Tomlinson Road 
Bottom (left): Intersection between Orchard Spring Lane and Orchard Boulevard 
Bottom (right): Intersection between Orchard Spring Lane and Cuscaden Road 
 

Plate 9.9 Intersections which may be affected by TSLC within Section 3 
   
9.3.2 Pedestrian Crossing Facilities  
 

Signalized pedestrian crossings at two directions and zebra crossings were observed at the 
intersection between Grange Road, Orchard Boulevard, and Rochalie Drive. These pedestrian 
crossings should be maintained in operation throughout the works. 
 
Signalized pedestrian crossings situated at one junction are indicated by number on photos and 
presented in one plate. Pedestrian crossing facilities within Section 3 are demonstrated in Plate 9.10a 
to 9.10c and shown in Figure 2.6 (Sheet 3). 
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Source: AECOM 

      
Plate 9.10a Signalized pedestrian crossings and zebra crossings at intersection 

of Grange Road, Orchard Boulevard, and Rochalie Drive 
 

 
Source: AECOM 

 
Plate 9.10b Signalized pedestrian crossings at intersection between Orchard Boulevard and 

Tomlinson Road 
 

 
Source: AECOM 

 
Plate 9.10c Signalized pedestrian crossings at intersection between Cuscaden Road and Tomlinson 

Road 
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There is one overhead bridge within Section 3 which is located beside Traders Hotel Singapore as 
shown in Plate 9.10d. 

 

 
Source: AECOM 

 
Plate 9.10d Overhead bridge within Section 3 

 
9.3.3 Public Transport Facilities  
 

Buses and taxis serve as the key public transport methods for Section 3. Bus stops that may be 
affected within section 3 are summarized in Table 9.7 and presented in Plate 9.11.  
 
The TSLC is unlikely to impact the current bus stops except for two bus stops at Grange Road (B08 
and B09), which are located approximately 100m and 125m to the north of the proposed station T13. 
These bus stops can be temporarily relocated during the works. Minimum impact is expected for other 
bus stops in Section 3. 

 
Table 9.7 Bus stops that may be impacted within Section 3 

No Bus Stop Location Location 
1 09139-B08 Grange Road Located approximately 100m to the north of 

proposed station T13 footprint 
2 09131-B09 Grange Road Located approximately 125m to the north of 

proposed station T13 footprint 
 
The public transport facilities within Section 3 are shown in Figure 2.6 (Sheet 3). 
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Source: AECOM 

 
 
 

Left: Bus stop 09131-B09, at Grange Road 
Right: Bus stop 09139-B08, at Grange Road 

 
Plate 9.11 Bus stops at Grange Road that may be affected within Section 3 

 
9.3.4 Ingress, Egress and Car Park Locations 
 

Ingress and egress at buildings may be affected within Section 3 during the TSLC construction.  
Buildings which may be impacted (near to proposed station T13 footprint) include residences, hotels, 
commercial buildings, sport and recreational facilities, medical and health care facilities.  Potential 
ingress and egress points that might be affected by TSLC are summarized in Table 9.8 and shown in 
Plate 9.12. 
 

Table 9.8 Potential ingress and egress points that may be affected by TSLC within Section 3 
No Area Location 
1 Tanglin Mall  Located approximately 200m to the north of proposed station 

T13 footprint 
2 Tourism Court Merlion Located adjacent to the proposed station T13 footprint 
3 Camden Medical Hospital Located adjacent to the proposed station T13 footprint 
4 Traders Hotel Singapore  Located approximately 150m to the north of proposed station 

T13 footprint 
5 The Regent Singapore  Located approximately 150m to the north of proposed station 

T13 footprint 
6 Orchard Bel Air  Located approximately 50m to the east of proposed station 

T13 footprint 
 

No public car park was observed during site walkover. Commercial, and medical and health care 
facilities mainly have their own individual car park area located within their facilities.  
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Source: AECOM 
 
Top (left): Ingress/egress of Tanglin Mall 
Top (right): Ingress of Tourism Court Merlion 
Middle (left): Ingress/egress of Traders Hotel Singapore 
Middle (right): Ingress of Camden Medical Hospital 
Bottom (left): Ingress/egress of Orchard Bel Air 
Bottom (right): Ingress/egress of The Regent Singapore 
  

Plate 9.12 Potential ingress and egress points of the buildings that may be impacted  
within Section 3 
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9.4 Section 4 of TSLC 
 

Residential and commercial facilities are the majority of the premises in Section 4. The Orchard MRT 
exists within Section 4 to service the community in accessing commercial areas including offices, high 
rise shopping malls, hotels and apartment buildings. 

 
9.4.1 Junction Configuration and Lane Markings  
 

There are a total of 6 intersections within Section 4 of which two are currently signalized.   
 

Orchard Boulevard serves as an arterial path within the Orchard area and is a one-way road. Orchard 
Boulevard comprises six lanes before its intersection with Paterson Road, and five lanes after the 
intersection. The northern portion of Paterson Road has four lanes for one direction and five lanes for 
another direction before its intersection with Orchard Boulevard, and then is reduced to three lanes 
per direction after the intersection. Grange Road has two lanes per direction at the intersection of 
Grange Road and Leonie Hill Road. The lane configurations within Section 4 are shown in Figure 2.6 
(Sheet 4). 

  
During the site reconnaissance, heavy vehicles were observed due to residential building construction 
in the Orchard and Grange Road areas.  Intersections that may be affected by the proposed 
construction of the two MRT stations and road widening within Section 4 are detailed in Table 9.9 and 
presented in Plate 9.13.  

 
Table 9.9 Intersections that may be impacted during TSLC within Section 4 

No Intersection Location 
1 Orchard Boulevard and 

Paterson Road 
Located adjacent to the proposed Station T14 footprint 

2 Orchard Boulevard and 
Orchard Turn 

Located adjacent to the proposed Station T14 footprint 

3 Orchard Boulevard,  
Grange Road, and 
Orchard Lake 

Located adjacent to the TBM retrieval shaft at Grange Road 

4 Grange Road and Leonie 
Hill Road 

Located adjacent to the TBM retrieval shaft at Grange Road 
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Source: AECOM 

 
Top (left): Overview of Orchard Boulevard 
Top (right): Intersection between Orchard Boulevard and Paterson Road 
Middle (left): Intersection between Orchard Boulevard and Orchard Turn 
Middle (right): Intersection between Orchard Boulevard and Orchard Turn 
Bottom (left): Intersection between Orchard Boulevard, Grange Road, and Orchard Lake 
Bottom (right): Intersection between Grange Road and Leonie Hill Road 
 

Plate 9.13 Intersections that may be affected in Section 4 
 

9.4.2 Pedestrian Crossing Facilities  
 

Signalized pedestrian crossings with zebra crossings were noted at four directions at the intersection 
between Orchard Boulevard and Paterson Road, and between Orchard Boulevard, Grange Road, 
and Orchard Lake. These pedestrian crossings are presented in Plate 9.14a to 9.14c. Signalized 
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pedestrian crossings situated at one junction are indicated by number on photos and presented in 
one plate. 
 
During the construction of TSLC, the volume of road users is anticipated to increase due to 
construction related vehicles and workers. Existing traffic conditions in the Orchard area are busy. 
 
Pedestrian crossing facilities within Section 4 are shown in Figure 2.6 (Sheet 4). 
 

 
 

 

 

 
 

 
Source: AECOM 

 
Plate 9.14a Signalized pedestrian crossings at intersection of Orchard Boulevard and Paterson 

Road 
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Source: AECOM 

 
Plate 9.14b Signalized pedestrian crossings at intersection of Orchard Boulevard and Orchard Turn 
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Source: AECOM 

 
Plate 9.14c Signalized pedestrian crossings at intersection in between Orchard Boulevard,  

Grange Road, and Orchard Lake 
 
There are 2 overhead bridges located within Section 4. The locations are explained in the caption 
for the following Plate 9.14d. 
 

 
Source: AECOM 

 
Left: Overhead bridge beside Four Seasons Park, at Orchard Boulevard 
Right: Overhead bridge beside The Paterson Edge, at Paterson Road 

 
Plate 9.14d Overhead bridges within Section 4 

 
It should be noted that the footbridge opposite Four Seasons Park will need to demolished and 
reconstructed as part of the works due to conflict with the bored tunnels.   The existing bridge should 
preferably be kept in place until the new crossing has been completed. 

 
9.4.3 Public Transport Facilities  
 

Bus stops that may be affected within Section 4 are listed in Table 9.10 and shown in Plate 9.15. The 
TSLC construction work and road widening is likely to impact the current bus stops (B01-Orchard 
Boulevard and B02-Orchard Turn).  
 
Taxi stands are available within commercial facilities areas such as at Wisma Atria and Nge Ann City. 

 
 
 

Table 9.10 Bus stops that may be impacted within Section 4 
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Zebra crossing 
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No Bus Stop Location Location 
1 09022-B01 Orchard Boulevard Located approximately 25m to the east of Station 

T14 
2 09023-B02 Orchard Turn Located approximately 75m to the north of Station 

T14 
 

The public transport facilities within Section 4 are shown in Figure 2.6 (Sheet 4). 
 

 
Source: AECOM 

 
Top (left): Bus stop 13191-B01, at Paterson Road 
Top (right): Bus stop 13199-B02, at Paterson Road 
Bottom (left): Bus stop 09022-B01, at Orchard Boulevard 
Bottom (right): Bus stop 09023-B02, at Orchard Turn 
 

Plate 9.15 Bus stops that may be impacted within Section 4 
 

9.4.4 Ingress, Egress and Car Park Locations  
 

Direct impact on obstructing the ingress and egress of the buildings within Section 4 is expected at 
the Orchard Residences located approximately 50m to the north of T14 station, and Twin Peaks 
building located approximately 25m to the south of retrieval shaft at Grange Road.  
 
During the construction work, pedestrian walkways to Ion Orchard (at the corner of the junction 
between Orchard Boulevard and Paterson Road) and to the Orchard MRT entrance (at the corner of 
T-junction between Orchard Boulevard and Orchard Turn) will be impacted. The impact on ingress 
and egress of other buildings is expected to be minimal. 
 
 According to site observations, there were construction works ongoing at some residential buildings 
(Twentyone Angullia Park, Skyline, and Boulevard Vue along Angullia Park; and Twin Peaks at 
Leonie Hill Road). Medium and heavy vehicles were found accessing Angullia Park and Leonie Hill 
Road.  
 
There is one public car park available at Angullia Park. In general, residential and commercial 
facilities in Section 4 have individual car park areas within their facilities. Light to heavy vehicles were 
observed parked along Leonie Hill Road. 

 
 

Plate 9.16a to Plate 9.16c presented ingress and egress points of the building that potentially receive 
direct and indirect impacts. 

B02 Orchard Turn  B01 Orchard Boulevard 
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Source: AECOM 
 

 
 
 

Top (left): Pedestrian walking beside Ion Orchard 
Top (right): Orchard MRT station entrance at Orchard Turn 
Middle (left): Ingress of The Orchard Residences 
Middle (right): Egress of The Orchard Residences 
Bottom (left): Overview of The Orchard Residences ingress/egress 
Bottom (right): Public car park at Angullia Park 
 

Plate 9.16a Potential locations of ingress, egress and vehicular parking that may be impacted by 
TSLC at Orchard Boulevard 
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Source: AECOM 

 
Top (left): Twentyone Angullia Park (U/C) 
Top (right): Boulevard Vue (U/C) 
Bottom (left): Skyline (U/C) and Boulevard Vue (U/C) 

 
Plate 9.16b Potential locations of ingress and egress that may be impacted by TSLC  

at Angullia Park 
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Source: AECOM 

 
Top (left): Ingress/egress of Twin Peaks 
Top (right): Ingress/egress of Futura 
Bottom (left): Overview of vehicular parking along Leonie Hill Road 
 

Plate 9.16c Potential ingress and egress points that may be impacted by TSLC  
at Leonie Hill Road 

 
9.5 Section 5 of TSLC 
 

Two proposed stations (Station T15 and Station T16) will be located within Section 5. The main land 
uses within Section 5 are residential and commercial. There are also places of worship (Shui Xian 
Temple and Giok Hong Tian Temple) at Zion Road. 

 
9.5.1 Junction Configuration and Lane Markings  
 

There are a total of 9 intersections within Section 2, two of which are currently signalized. The first 
signalized intersection connects Leonie Hill Road and River Valley Road while the second is situated 
at the junction between Kim Seng Road and Kim Seng Promenade. 

 
River Valley Road has two lanes for both direction. Kim Seng Road serving as arterial path in 
Singapore River area is a one-way road which has four lanes heading from north to the south. Station 
T16 is located within Bukit Merah area at Zion Road and is situated between Havelock Road and 
Tiong Bahru Road. Zion Road has five lanes heading from south to north.  

  
Intersections that may be affected by the proposed construction of the two MRT stations and road 
widening within Section 5 are detailed in Table 9.11 and presented in Plate 9.17. The lane 
configurations within Section 5 are shown in Figure 2.6 (Sheet 5). 

 
Table 9.11 Intersections that may be impacted during TSLC within Section 5 

No Intersection Location 
1 Kim Seng Road and Kim 

Seng Promenade 
Located approximately 120m to the southwest of proposed 
Station T15 

2 Zion Road, Havelock 
Road, and Ganges Ave 

Located approximately 150m to the north of proposed Station 
T16  

3 Zion Road and Jalan Bukit 
Ho Swee 

Located approximately 150m to the south of proposed 
Station T16 

 

Leonie Hill Road 
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Source: AECOM 
 
Top (left): Intersection between Kim Seng Road and Kim Seng Promenade 
Top (right): Pedestrian walking adjacent to proposed Station T15 
Middle (left): Intersection between Havelock Road and Zion Road 
Middle (right): Inetrsection between Zion Road and Jalan Bukit Ho Swee 
Bottom: Intersections between Zion Road, Havelock Road, and Ganges Ave 
 

Plate 9.17 Intersections that may be affected in Section 5 
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9.5.2 Pedestrian Crossing Facilities  
 

Signalized pedestrian crossings within Section 5 were observed at: 
 Kim Seng Road, in front of Tribeca condominium building; 
 Zion Road, besides bus stop 06131 - B03; 
 Four directions at the junction connecting Zion Road, Havelock Road, and Outram Road; 
 Four directions at the junction between Zion Road and Tiong Bahru; 
 Tiong Bahru Road, two pedestrian crossing in front of Global Residence; and 
 Three directions at the junction between Zion Road and Seng Poh Road. 

 
In addition, signalized pedestrian crossings with zebra crossing were observed at: 

 Four directions at the junction between River Valley Road, Kim Seng Road, and Irwell Bank 
Road; and 

 Four directions at the junction connecting Zion Road, Havelock Road, and Ganges Ave. 
 
Signalized pedestrian crossings situated at one junction are indicated by number on photos and 
presented in one plate. Intersections and junctions that may be affected are presented in Plate 9.18a 
to 9.18f. Pedestrian crossing facilities within Section 5 are shown in Figure 2.6 (Sheet 5). 

 
Source: AECOM 

                               
Plate 9.18a Signalized pedestrian crossings at intersection of Zion Road, Havelock Road, and 

Outram Road 
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Source: AECOM 

 
Plate 9.18b Signalized pedestrian crossings with zebra crossing at intersection of Zion Road,  

Havelock Road, and Ganges Ave 
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Source: AECOM 

 
Plate 9.18c Signalized pedestrian crossings at intersection of Zion Road and Tiong Bahru Road 

 

 
Source: AECOM 

 
Plate 9.18d Signalized pedestrian crossings at Tiong Bahru Road 
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Source: AECOM 

 
Plate 9.18e Signalized pedestrian crossings at intersection of Zion Road  

and Seng Poh Road 
 

Total of 4 overhead bridges are located within Section 5, and each location is described in the 
following plates. 

 

  
 

1 

2 3 
4 3 
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Source: AECOM 

 
Top (left): Overhead bridge at River Valley Road, situated besides Rivershire 
Top (right): Overhead bridge at Kim Seng Road, situated besides Great World City 
Bottom (left): Overhead bridge at Ganges Ave, situated besides Harvest Mansion 
Bottom (right): Overhead bridge at Outram Road, situated besides Shell Petrol Station 

 
Plate 9.18f Overhead bridges within Section 5 

 
9.5.3 Public Transport Facilities  
 

Bus stops located within Section 5 that may be affected by TSLC are listed in Table 9.12 and 
presented in Plate 9.19.  Station T15 construction work may affect current bus stop B03 at Kim Seng 
Road. Station T16 construction work may affect current bus stops of B08 and B05 at Havelock Road, 
B03A and B05 at Zion Road, and B03 at Tiong Bahru Road. The public transport facilities within 
Section 5 are shown in Figure 2.6 (Sheet 5). 

 
Table 9.12 Bus stops that may be impacted within Section 5 

No Bus Stop Location Location 

1 13119-B03 Kim Seng Road Located approximately 100m to the west of proposed 
station T15 

2 06149-B08 Havelock Road Located approximately 170m to the northeast of 
proposed station T16 

3 06141-B05 Havelock Road Located approximately 160m to the northeast of 
proposed station T16 

4 06071-B05 Zion Road Located approximately 65m to the south of proposed 
station T16 

5 06081-
B03A Zion Road Located adjacent to the proposed station T16 

footprint 
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Source: AECOM 

  
Top (left): Bus stop 13119-B03, at Kim Seng Road 
Top (right): Bus stop 06141-B05, at Havelock Road 
Middle (left): Bus stop 06149-B08, at Havelock Road 
Middle (right): Bus stop 06081-B03A, at Zion Road 
Bottom: Bus stop 06071-B05, at Zion Road 
 

Plate 9.19 Bus stops within Section 5 that may be impacted during TSLC construction  
 
 
 
 
 
 
 

 
 

B03 
Kim Seng Road B05 Havelock Road 

B08 Havelock Road B03A Zion Road 

B05 Zion Road 
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9.5.4 Ingress, Egress and Car Park Locations  
 

The direct impact on obstructing the ingress and egress of buildings resulting from Station T15 
construction activities is expected to be minimal as the buildings affected will be demolished prior to 
station built up work. However, the Great World City shopping mall located approximately 120m to the 
east of Station T15 which may be indirectly impacted. Ingress and egress of this building is located at 
Kim Seng Road and its intersection with Kim Seng Promenade will be affected by the construction 
work (see Plate 9.20a). Ingress and egress of The Trillium and The Centennia Suite at Kim Seng 
Road may receive indirect impacts as well. 
 
Situated adjacent to the Station T16 footprint, ingress and egress point for the Holiday Inn Atrium 
Singapore and Concorde Shopping Center located at Zion Road may be impacted (see Plate 9.20b). 
There are also places of worship located approximately 35m and 200m from the Station T16 footprint.  
 
There are two public car parks surrounding the HDB at Zion Road, between Havelock Road and Kim 
Seng Promenade.  
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Source: AECOM 

 
 

 
Top (left): Ingress of Great World City 
Top (right): Egress of Great World City 
Middle (left): Egress of Great World City 
Middle (right): Ingress and egress of The Trillium 
Bottom (left): Ingress and egress of The Centennia Suite (north gate) 
Bottom (right): Ingress and egress of The Centennia Suite (west gate) 

 
Plate 9.20a Potential ingress and egress points that may be impacted by TSLC  

at Kim Seng Road 
 

 

Source: AECOM 
 
 

 
Left: Ingress and egress of Holiday Inn and Concorde Shopping Center, at Zion Road 
Right: Ingress of HDB, at Zion Road 

 
Plate 9.20b Potential ingress and egress points that may be impacted by TSLC 

at Zion Roa
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9.6 Suggestion for Traffic Safety Improvements 
 

Potential mitigation measures that may help to lessen the traffic impacts include: 
 

 Maintain the same number of traffic lanes as the current layout; 
 Relocate affected bus stops away from construction areas; and 
 Best Management Practices: 

- Communicate and discuss with the medical and health care (Gleneagles Hospital and 
Camden Medical Center), recreational facilities (Tourism Court, Singapore Botanical 
Garden), and community institutions (embassies) pertaining to the potential road closure 
in a timely manner (if any); 

- Plan loading and unloading of construction materials to avoid peak hours along the public 
roads;  

- Provide construction period parking plan to minimize parking in the construction area 
(may include shuttle buses for workers); 

- Plan location of site offices; and  
- Provide signage to inform public on the potential road closures.  

 
9.7 Conclusion  
 

Traffic congestion during the TSLC construction will potentially result in various road traffic and safety 
impacts. However, the potential impacts may be minimized with careful planning and the 
implementation of various mitigation measures as mentioned above. Outline sequences for temporary 
traffic management (during the construction of the station, entrance, and underground link) have been 
prepared as part of the various station designs. 
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10.0 Potential Cultural Heritage Impact    
 

The purpose of identifying the cultural heritage impacts during the development is to evaluate the 
cultural impacts as well as to assess the vulnerability of the heritage buildings and trees due to 
inundation, destruction, disruption or disturbance during the construction period. 
 

10.1 Cultural Heritage Resources 
 
The scope of the cultural heritage resources impact study entails the identification of Conservation 
Areas, places of worship, cemeteries, national monuments and burial grounds within the study 
corridor. The study corridor covers an area 250 m from either side along the full length of the TSLC 
alignment. 
 
The proposed area for development is located within the residential and commercial areas. According 
to the URA (the national planning authority of Singapore) the study area consists of conservation 
areas10 and conserved buildings as presented in Table 10.1 below (also see Figure 10.1). 
 

Table 10.1 List of Conserved Buildings in Conservation Areas 

Conservation 
area 

Location of 
the conserved 

building 
Brief 

description 
Closest Station 

Location 

Horizontal 
Distance 
to Tunnel 

(m) 

Horizontal 
Distance 

to the site 
boundary 

(m) 

Nassim road/ 
Whitehouse 
park 

Lot 1543 TS 
25, 24 Nassim 
Road 

These 
bungalows 
were given 
conservation 
status on 29 
November 
1991. The 
bungalows are 
mainly of the 
Victorian, Art 
Deco and 
Black & White 
Bungalow 

T12- Napier 
Station 167 296 

Lot 1591 TS 
25, 28 Nassim 
Road 

T12- Napier 
Station 75 262 

Lot 61-22 TS 
25, 9 Ladyhill 
Road. 

T12- Napier 
Station 188 284 

Lot 61-13 TS 
25, 11 Ladyhill 
Road 

T12- Napier 
Station 125 250 

Lot 470 TS 25, 
32 Nassim 
Road. 

T12- Napier 
Station 34 250 

Lot 1422 TS 
25, 10 Lermit 
Road. 

T12- Napier 
Station 167 417 

Lot 1261 TS 
25, 6 Lermit 
Road. 

T12- Napier 
Station 92 350 

Lot 1524 TS 
25, 15 White 
House Park. 

T12- Napier 
Station 150 259 

Lot 44-8 TS25, 
56 Dalvey 
Road 

T12- Napier 
Station 38 46 

                                                        
10 List of Conservation Areas and Maps: http://www.ura.gov.sg/conservation/mod2.htm  
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Conservation 
area 

Location of 
the conserved 

building 
Brief 

description 
Closest Station 

Location 

Horizontal 
Distance 
to Tunnel 

(m) 

Horizontal 
Distance 

to the site 
boundary 

(m) 

Lot 1390 TS 
25, 40 Nassim 
Road. 

This building is 
currently the 
Saudi Arabia 
Embassy. 

T12- Napier 
Station 150 246 

Grange Road 25 Grange 
Road 

Former house 
of Chee Guan 
Chiang. This 
house was 
given 
conservation 
status on 23 
May 2008. 

T14- Orchard 
Station 150 188 

Chatsworth 
Park 

Lot 55-4, 
TS24, 3 
Chatsworth 
Avenue. 

These 
bungalows 
were given 
conservation 
status on 29 
November 
1991.  

T13- Orchard 
Boulevard Station 200 355 

 

Lot 1644 
TS24, 12D 
Chatworth 
Road. 

T13- Orchard 
Boulevard Station 188 300 

 
Singapore 
Botanic 
Garden 

Ridley Hall 

Built in 1883. It 
is a simple 
one-storey 
building with 
pitched tiled 
roof. The 
building was 
given 
conservation 
status on 23 
May 2008. 

T12- Napier 
Station 230 238 

Holttum Hall 

Built in 1920. It 
is a 
symmetrical 2-
storey building. 
The building 
was given 
conservation 
status on 23 
May 2008. 

T12- Napier 
Station 250 250 

Off Minden 
Road 

Former Tanglin 
Officers Mess 
Building 

The building 
was given 
conservation 
status on 1 
December 
2003. It was 
built as part of 
Tanglin 
Barracks. It is 
a 2-storey 
building of the 
Classical style. 

T12- Napier 
Station 46 96 
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None of the gazetted national monuments by the Preservation Monuments Board is present within the 
study corridor11. 
 
Religious and cultural sites (two temples) were observed during the site reconnaissance and the 
details are as listed in Table 10.2. 
 

Table 10.2 List of Religious Sites within the Study Corridor 

Religious site 
Location of 
the 
conserved 
building 

Closest Station 
Location 

Horizontal 
Distance to 
Tunnel (m) 

Horizontal 
Distance to the site 
boundary (m) 

Shui Xian 
Temple (see 
Appendix 6.1 
Sheet 5) 

10A Zion 
Road 

T16- Havelock 
Station 28 50 

Giok Hong Tian 
Temple 
(see Appendix 
6.1 Sheet 5) 

495 
Havelock 
Road 

T16- Havelock 
Station 23 23 

 
The study area does not fall into the NParks Heritage Road Green Buffers12. The nearest heritage 
road to the study area is Mount Pleasant Heritage Road. The Mount Pleasant road is located 
approximately 100 m from the study corridor, to the north or northeast of Whitley Road.  It should be 
noted however that Orchard Boulevard at station T13 is a Category B heritage road and becomes a 
category A heritage road once passed the junction with Patterson Road. 
 
The study areas bounded from Whitley Road up to River Valley Road were categorized under the 
Tree Conservation Areas (TCA) of Singapore13 (Also see Appendix 2.6). According to NParks, these 
are large urban areas in Singapore in which no tree with a girth above 1 m (when measured 50 
centimetres from the ground) may be felled without permission from the National Parks Board. Within 
the TCA, Gazetted heritage trees14 were identified in the Singapore Botanic Garden and are 
presented in Appendix 2.6. 

 
10.2 Identification of Potential Impacts 
 

Any heritage sources identified located within the close proximity to work areas or alignment may be 
impacted through: 
 

 Direct impact to conserved buildings and religious sites (e.g. demolition) as well as potential 
archaeological sites (e.g. excavation); 

 
 Direct impact to heritage trees and tree conservation areas (e.g.  tree cuttings or excavation);  

                                                        
11 Gazetted National Monuments of Singapore: http://en.wikipedia.org/wiki/National_Monuments_of_Singapore 

12 Parks and Trees (Heritage Road Green Buffers) Order: http://www.nparks.gov.sg/cms/docs/about-us/PARKS-AND-TREES-SL-
4.pdf  

13 Tree Conservation Area: http://www.nparks.gov.sg/cms/docs/about-us/PARKS-AND-TREES-SL-5.pdf 

14 Singapore Heritage Tree Register: http://www.nparks.gov.sg/cms/index.php?option=com_content&view=article&id=197&Itemid=79 
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 Indirect building damage  to conserved buildings, religious sites due to the settlements;  

 
 Indirect ground-borne vibration to conserved buildings, religious sites and gazetted TCA; 

 
 Indirect visual impact to conserved buildings, religious sites due to construction; and 

 
 Dust generated from site clearance, excavation and demolition, handling of construction 

materials may affect the conserved buildings, religious sites, gazetted TCA and heritage 
trees. 

 
10.3 Evaluation of Potential Impacts 
 

Evaluation of Potential Impacts to the Identified Cultural Heritage Resources 
 
There are currently no plans of demolition of any declared conserved buildings or religious sites. 
Therefore, no direct impacts on the conserved buildings or religious sites are envisaged. 
 
Among the residential buildings, the conserved building at 32 Nassim Road was found to have closest 
distance of 34 m to works area. According to a worst case building damage assessment it is predicted 
(assuming the building has a spread footing foundation) the maximum settlement for the building 
would be approximately 30mm with associated crack width of less than 0.1mm. The predicted 
category of damage for this building is negligible (Please see Appendix 10.1).  
 
Religious sites such as Shui Xian Temple and Giok Hong Tian Temple were found to have 23 m to 50 
m away from the works area. Giok Hong Tian Temple was found to have the closest distance which is 
23 m away from the works area. According to the building damage assessment structural assessment 
conducted, it is predicted (assuming the building has a shallow footing foundation) the maximum 
settlement for the building would be approximately 35 mm with associated crack width of less than 
0.1mm. The predicted category of damage for this building is negligible (Please see Appendix 10.2). 
 
During construction, vibration generated from Tunnel Boring Machine (TBM), hand-held breakers, 
excavator mounted breakers, hydraulic drill rigs and vibratory pile rigs will be temporary. Most of the 
identified conserved buildings are located (from 75 m to 300 m away) outside the range of influence of 
the work areas. Based on the previous study (EIA study for proposed Downtown line Stage 2 Rapid 
Transit System of Singapore on section 5), it showed that the drill rig and TBM operation are likely 
generate minimal vibration to the nearby buildings.  As such, the vibration impacts to conserved 
buildings located within the study area are expected to be minimal. 
 
To avoid any resonant effect from vibration generated by the TBM or drill rig operation, it is 
recommended to suspend drill rig operation when the TBM is moving within 100 m of the identified 
cultural heritage resource. If structural damages to existing properties are observed, an investigation 
should be conducted. 

 
Dust impacts on the identified cultural heritage resources are expected to be minimal as the mitigation 
measures recommended in Section 3 would mitigate such impacts. In addition, the dust generated 
would also be washed away by rainfall. The dust generated during construction is also expected to be 
temporary. 
 
Evaluation of Potential Impacts to the Heritages Trees/ Tree Conservation Area 
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All the identified heritage trees are located in the Botanical Gardens. Therefore, no direct or indirect 
impact on the heritage trees is predicted given the distance from the work areas. 
 
The expected direct impact resulting from the proposed works would be the temporary loss of 
vegetation along the affected gazetted TCA (especially along the roadside and throughout the TSLC 
alignment). As such, tree felling under the gazetted TCA should be avoided, as far as possible, during 
construction works and any requirement for felling agreed with NParks.  
 
The indirect impacts to the gazetted TCA that may arise during construction would be minimal as a 
result of the implemented mitigation measures recommended in Section 8. In addition, the associated 
birdal population is considered to be well adapted to human disturbance. As such, the indirect impacts 
caused by the construction of the TSLC would be minimal and temporary.   
 

10.4 Mitigation Measures 
 
Mitigation Measures for Identified Cultural Heritage Resources 
 
Only minimal indirect impacts to cultural heritages resources are expected. The mitigation measures 
proposed to minimize the indirect impacts are as follows: 
 

 Construction activities should be restricted to work areas that are clearly demarcated; 
 
 Open burning should be prohibited in the work areas; 

 
 Rock drilling in the cut and cover work areas should be avoided when the TBM is moving 

within 100 m of historical or conserved buildings; 
 
 Proper adjustment on the rotational speed of the TBM (to lessen potential vibration to the 

historical or conserved buildings) should be accomplished; 
 
 The contractor shall stop the excavation and inform the LTA and the relevant authorities (e.g. 

National Heritage Board) if any valuable articles such as artifacts, coins, historical building 
structures or archaeological relics are discovered. The work shall only commence when 
analysis has been confirmed; and 

 
 Decorative screen hoardings designed in a manner that is consistent with the existing urban 

context should be erected to mitigate the temporary visual impacts during construction phase. 
 

Mitigation Measures for Heritage Trees/ Gazetted Tree Conservation Areas (TCA)  
 
Direct impacts and indirect impacts to the gazetted TCA during the construction of the TSLC are 
expected. The mitigation measures to minimize the direct and indirect impacts are as follows: 
 

 Tree felling under gazetted TCA should be avoided during the construction works. If tree 
felling or vegetation clearing is necessary, the concerned agencies shall be notified and 
associated guidelines and procedures (listed under the Park and Trees Act (Cap. 216)) will be 
followed. A comprehensive tree survey had been conducted to map, identify and assess all 
trees potentially affected by the proposed project; 
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 Any disturbed or destroyed vegetation under the gazetted TCA or Heritage trees should be 
cared for and maintained until they have been stabilized. Any proposed plantings shall be 
submitted to and approved by National Parks Board; 

 
 Proper adjustment on the rotational speed and speed of advance of the TBM (to lessen 

potential vibration to the historical or conserved buildings) should be accomplished; 
 
 Quiet equipment and temporary noise barriers should be used where appropriate to minimize 

noise impacts associated with construction activities; 
 
 Stockpiles of loose material should be covered and dust suppression spraying should be 

accomplished on all access roads (during the construction phase) to minimize dust impacts to 
the vegetation within the gazetted TCA; and 

 
 Open burning should be prohibited in the work areas. 

 
10.5 Conclusion  
 

Potential cultural heritage impacts associated with the construction of the TSLC were identified and 
impacts are expected in minimal. Mitigation measures are recommended in order to minimize and 
lessen potential impacts.  

 
 

 
 
 



11-1 
AECOM-SAA Contract 2104 
 Final Environmental Impact Assessment Report 
 DOC/2104/DES/DR/4080/-  
 

 

11.0 Summary of Potential Environmental Impacts 
 
This section summarizes the environmental impacts identified above and also presents an inventory 
of mitigation measures for each impact, and the cost types associated with mitigation measures. 

 
11.1 Rating of Significance of Potential Environmental Impacts 
 

The potential environmental impacts associated with the construction of the proposed TSLC were 
assessed in the previous sections and are summarized in Table 11.1. 
 

Table 11.1 Rating of Significant of Environmental Impacts Associated with 
The Construction of the Proposed TSLC 

Environmental 
Impacts 

Negative or 
Positive? 

Duration 
(Short or 

Long term) 
Direct or 
Indirect? 

Mitigation 
Measures 
Possible? 

Ratings of 
Significance 

(1 to 5) * 

Air Negative Short-term Direct Yes 3 

Noise Negative Short-term Direct Yes 3 

Vibration Negative Short-term Direct Yes 3 

Business and 
Community 

Negative 
Positive 

Short-term 
Long-term 

Direct & 
Indirect Yes  2 to 3 

Public Utilities Negative Short-term Direct & 
Indirect Yes 1 to 2 

Ecology Negative Short-term Direct & 
Indirect Yes 2 

Road Traffic 
and Safety Negative Short-term Indirect Yes 3 

Cultural 
Heritage Negative Short-term Direct & 

Indirect Yes 1 to 2 

 
* Rating of Significance: 
 
1 = Insignificant Impact 

2 = Slight Impact 

3 = Moderate Impact 

4 = Severe Impact 

5 = Catastrophic Impact 
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11.2 Proposed Mitigation Measure Cost Estimate  
 

It is currently not feasible to provide a detailed and accurate cost estimate for the mitigation measures 
that have been proposed and discussed. Mitigation costs are dependent on various factors such as 
the detailed design and work procedures, which are still in progress. Costs are also dependent on 
different practices adopted by different contractors and subject to their financial resource availability. 
Most of the measures proposed also involve management planning, resource allocation and best 
practices with costs that are difficult to quantify.     
 
Nevertheless, the items and types of cost involved for the mitigation measures that have been 
proposed are summarized in Table 11.2 below.   

 
Table 11.2 Mitigation Measures and Cost Types 

Mitigation Measures Proposed Costs involved 
AIR 

 
System, Equipment and Utilities  
Water spraying 
Dust extraction system 
Enclosed conveyor 
Enclosed truck 
Trucks and stock pile covered with impervious 
sheets 
Wheel and body washing facilities  
Site hoarding  
Ground paving 
 
Planning and Good Practice 
Scheduling  
Location of construction activities 
Control of loading rate 
Speed restriction 
Vehicle inspection and maintenance  
Complaint management, 
Visual inspection  
Turning off engine 
Housekeeping  
 

 
 
Associated costs related to the respective 
systems, equipments and utilities (water). 
 
 
 
 
 
 
 
 
Associated resources/labour costs. 
 
 
 
  

NOISE 
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Mitigation Measures Proposed Costs involved 

 
System, Equipment and Utilities  
Quieter PMEs 
Movable Noise Barrier 
Noise Enclosure 
Acoustic Shed  
Silencers/Mufflers  
 
Planning and Good Practice 
Scheduling  
Vehicle inspection and maintenance  
Placing of PMEs 
Turning off of engines/PMEs 
 

 
 
Associated costs related to the respective 
systems and equipments. 
 
 
 
 
 
 
Associated resources/labour costs. 
 

VIBRATION 
 
Planning and Good Practice 
Scheduling  
Placing of PMEs 
 

 
 
Associated resources/labour costs. 
 

BUSINEE AND COMMUNITY 
 
Planning and Good Practice 
Public briefing  
Notice display  
Communication – email and telephone  
 
Proposed mitigation measure for noise, dust, 
public utilities, road traffic and safety  
 

 
 
Associated resources/labour costs. 
 
 
 
Refer to the respective aspects.  

PUBLIC UTILITIES 
 
System, Equipment and Utilities  
Utilities detection 
Erosion control blankets, canvas sheet  
 
Turfing 
Sediment control facilities / ECM  
Turbidity curtains  
Wheel wash stations 
Temporary storage tanks 
Spillage containment 
Grease traps 
Toilet facilities  
 
Planning and Good Practice 
Planning 
Coordination  
Communication 

 
 
Associated costs related to the respective 
systems, equipments and utility (water) 
 
 
 
 
 
 
 
 
 
 
 
Associated resources/labour costs. 
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Mitigation Measures Proposed Costs involved 

Contingency planning 
Engaging a Qualified Erosion Control 
Professional (QECP) 
Servicing and maintenance of equipments 
 

ECOLOGY 

 
System, Equipment and Utilities  
Reinstating temporary work areas 
 
Planning and Good Practice 
Comply with guidelines and procedures  
Scheduling  
Restriction of open burning  
 
Proposed mitigation measure for noise, dust, 
public utilities 
 

Associated costs related to the respective 
systems, equipments and utility. 
 
 
 
Associated resources/labour costs. 
 
 
Refer to the respective aspects. 

ROAD TRAFFIC AND SAFETY 
 
System, Equipment and Utilities 
Signalized traffic control/ traffic controller  
Pedestrian crossing 
Bus stops relocation 
Construction period parking plan/ shuttle bus 
 
Planning and Good Practice 
Planning  
Communication (i.e. with related civic and 
community institution and medical and health 
care facility potentially impacted)   
Notice display 
 

 
 
Associated costs related to the respective 
systems, equipments and utilities. 
 
 
 
 
Associated resources/labour costs. 
 

CULTURAL HERITAGE 
 
System and Equipment 
Control of TBM operation 
Decorative screen hoardings 
 
Planning and Good Practice 
Analysis of valuable articles such as artifacts, 
coins, historical building structures or 
archaeological relics if discovered.  
Restriction of open burning 
Comply with guidelines and procedures 
Reinstating  temporary works areas within TCA 
areas 
 

 
Associated costs related to the respective 
systems and equipment 
 
 
 
Associated resources/ labour costs 
 
 
 
 
 
 
Refer to the respective aspects 
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Mitigation Measures Proposed Costs involved 

Proposed mitigation measure for noise, dust and 
vibration  
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12.0 Environmental Audit Plan 
 

There are no unacceptable environmental impacts identified arising from the construction of the 
proposed TSLC with the implementation of the proposed mitigation measures. Nevertheless, 
environmental audit procedures and mechanisms should be developed to ensure the mitigation 
measures are implemented effectively and in a timely manner. The implementation schedule should 
be monitored and its effectiveness should be assessed. 
 

12.1 Objectives of the Environmental Audit Program 
 
The implementation requirements are summarized in this section. The main objectives of the 
environmental auditing program are to: 
 

 Provide a database by which short or long term environmental impacts of construction work 
can be assessed; 
 

 Provide an early indication whether any of the environmental control measures or practices 
will fail to achieve the acceptable standards; 

 
 Provide a basis for monitoring the environmental performance of the construction works and 

the effectiveness of mitigation measures;  
 

 Ensure the construction works are in compliance with regulatory requirements, standards and 
government policies; 
 

 Undertake remedial action if unexpected problems or impacts arise; and 
 

 Provide data to facilitate environmental audits. 
 

12.2 Project Organization  
 

The roles and responsibilities of the various parties involved in the environmental audit program and 
the organizations responsible for implementing the environmental audit program are outlined below. 
The proposed project organization and lines of communication with respect to environmental 
protection works are shown in Plate 12.1. 
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Source: AECOM 
 

Plate 12-1 Project Organization and Lines of Communication for Environmental Audit Program 
 

Supervising Officer (SO) 
 
The term “Supervising Officer” refers to the person within the organization that is responsible for 
overseeing the construction works undertaken by various contractors. The SO should ensure that the 
construction works are performed by the contractors in accordance with the specification and 
contractual requirements. The SO should also: 

 
 Monitor the contractors’ compliance with contract specifications and regulatory requirements, 

including the implementation of the environmental mitigation measures and ensure their 
effectiveness, and other aspects of the environmental audit program; 
 
 
 
 

Working Relationship 
 

   Submit Environmental  
   Audit Report + Liaison  
 

Environmental 
Team (ET)  

 
Authorities 

Supervising 
Officer (SO)  

 
Contractor           

(CT) 

   Submit Environmental  
   Audit Report + Liaison  
 

Monitoring + Audit + 
Recommendation 
Submit Environmental Audit 
Report + Liaison 

Employment Relationship 
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 Coordinate with LTA’s Environmental Engineers to monitor the implementation of 
environmental audit program by an Environmental Team (ET) and ensure that the 
requirements in the environmental audit program are fully followed; 

 
 Participate in the site audits undertaken by the ET; 

 
 Comply with the agreed Event and Action Plans in the event of any exceedances; and  

 
 Adhere to the procedures to carry out complaint investigations. 

 
The Contractor (CT) 

 
The term “Contractor” refers to all construction contractors and sub-contractors working onsite at any 
time. In addition to reporting to the SO, the Contractor should: 
 

 Work under the relevant contract scopes and other tender conditions; 
 

 Employ an ET to carry out monitoring, laboratory analysis, site inspections and reporting of 
the monitoring and environmental audit results; 

 
 Provide necessary assistance to the ET in carrying out monitoring works and implementing 

the environmental audit program; 
 

 Participate in the required site audits undertaken by the ET and undertake any corrective 
actions instructed by the SO; 

 
 Provide information and advice to the ET regarding work activities which may contribute or 

continuously create adverse environmental conditions; 
 

 Submit mitigation measure proposals in case of exceedances of Action and Limit levels in 
accordance with the Event or Action Plans; 

 
 Implement measures to reduce impacts where Action and Limit levels are exceeded; and 

 
 Adhere to the procedures to carry out complaint investigations. 

 
Environmental Team (ET) 

 
The ET shall be employed by the CT, but may not be in any way an associated body of the CT, the 
SO or LTA’s Environmental Engineers. The ET should implement environmental audit program and 
should be managed by an ET Leader with qualified staff [preferably with a registered Environmental 
Control Officer (ECO)15]. The ET’s Leader shall be a person who has at least seven years’ experience 
in environmental monitoring and auditing works. Resources to implement the environmental audit 
program should be allocated time to fulfil the environmental audit requirements during construction 
works as specified in the EIA Report. The ET’s duties include: 

 

                                                        
15 Environmental Public Health (Employment of Environmental Control Officers) Order, 
http://app2.nea.gov.sg/data/cmsresource/20090316710665343306.pdf  
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 Monitor environmental parameters and audit environmental performance as required in this 
environmental audit plan; 
 

 Seek SO’s agreement on equipment, locations and schedule of monitoring and auditing 
works; 
 

 Analyse environmental monitoring data and audit findings, review the adequacy of 
implementation of mitigation measures and identify adverse environmental impacts; 
 

 Carry out regular site audits against CTs' site practices, equipment and work methodologies 
with respect to pollution control and environmental mitigation, and effect proactive actions to 
pre-empt problems; 
 

 Monitor compliance with conditions in the EIA, relevant environmental protection, pollution 
prevention and control regulations and contract specifications; 
 

 Review environmental monitoring data and audit site environmental conditions; 
 

 Report the monitoring and environmental audit results to the CT and the SO; 
 

 After seeking SO’s agreement, recommend suitable mitigation measures to the CT in the 
case of exceedance of Action and Limit levels in accordance with the Event and Action Plans; 
 

 Formulate relevant environmental audit programs for the approval by the SO; 
 

 Complete and submit all relevant environmental audit programs to the SO; 
 

 After seeking SO’s agreement, advise CT to include onsite environmental improvements, 
awareness, and enhancement matters; 
 

 Adhere to the procedures to carry out complaint investigation; and  
 

 Submit environmental audit reports to the SO in a timely manner. 
 
12.3 Scope of Environmental Audit Program 
 
12.3.1 Noise 
 

The noise mitigation measures recommended in Section 4 should be properly implemented. Regular 
site audits of the construction activities shall be conducted. The details of the site audits are discussed 
in Section 12.4. 
 
During the construction period, the contractor shall comply with the requirements stipulated under the 
Environmental Protections and Management (Control of Noise at Construction Sites) Regulations. 
Noise monitoring shall be carried out on a regular basis at the selected sensitive receivers throughout 
the construction period. The current legislative requirements state that noise monitoring should be 
carried out continuously for 24 hours. During the construction period, noise levels shall be measured 
in terms of the A-weighted equivalent continuous sound pressure level (Leq) for 24 hours continuously 
which includes daytime (7 am to 7 pm), evening (7 pm to 10 pm) and night-time (10 pm to 7 am).  
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Monitoring Equipment 
 
Sound level meters in compliance with the International Electrotechnical Commission Publications 
651: 1979 (Type 1) and 804: 1985 (Type 1) specifications shall be used to carry out noise monitoring. 
Immediately prior to and following each noise measurement, the accuracy of the sound level meter 
shall be checked using an acoustic calibrator generating a known sound pressure level at a known 
frequency. Measurements are valid only if the calibration levels before and after the noise 
measurement are within 1.0 dB. 

 
Noise measurements should not be conducted in the presence of fog, rain, or wind (with a steady 
speed exceeding 5ms-1 or with gusts exceeding 10ms-1). The wind speed shall be checked with a 
portable wind speed meter capable of measuring the wind speed in m/s. 

 
The ET is responsible for the provision of the monitoring equipment. The ET shall ensure that the 
noise measuring equipment and associated instrumentation are available to carry out noise 
monitoring. All the equipment and associated instrumentation shall be clearly labelled and calibrated 
in accordance with manufacturer’s specifications. 

 
Monitoring Locations 
 
Based on the noise assessment presented in Section 4, locations designated for noise monitoring are 
presented in Table 12.1 below and are depicted in Figure 12.1.  

 
Table 12.1 Proposed Noise Monitoring Stations during Construction Phase 

NSR ID Premise Description 
and Location  

Construction 
activity 

affecting the 
NSR 

Horizontal 
Distance between 

Construction 
Works and NSRs 

(m) 

Current Use* 

NSR1 Stevens Court, 88 
Stevens Rd 

Station, 
entrance /link  

24 m station 
20 m entrance/link Residential  

NSR 3 The Equatorial, 151 
Stevens Rd 

Demolition, 
station, 
entrance/link  

16 m demolition  
48 m station  
16 m entrance/link 

Residential  

NSR 4 Villa D’Este, 105A Dalvey 
Rd 

Launching 
shaft  

40 m launching 
shaft Residential  

NSR 5 78A Fernhill Close Escape shaft  8 m escape shaft  Residential  

NSR 6 Gleneagles Hospital, 6A 
Napier Rd 

Station, 
entrance/link 

84 m station 
40 m entrance/link Hospital  

NSR 7 
Australian High 
Commission, 25 Napier 
Rd 

Station, 
entrance/link 

120 m station 
96 m entrance/link Building  

NSR 8 Camden Medical Centre, 
1 Orchard Boulevard 

Demolition, 
station, 
entrance/link 

84 m demolition 
52 m station 
44 m entrance/link 

Hospital  

NSR 10 Orchard Bel Air, 245 
Orchard Boulevard 

Demolition, 
station  

44 m demolition 
92 m station Residential  

NSR 11 ISS International School, 
25 Paterson Rd Station  72 m station School  
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NSR ID Premise Description 
and Location  

Construction 
activity 

affecting the 
NSR 

Horizontal 
Distance between 

Construction 
Works and NSRs 

(m) 

Current Use* 

NSR 12 Orchard Park Suites, 11 
Orchard Turn 

Station, 
entrance/link  

104 m station 
104 m entrance/link Residential 

NSR 13 Ion Orchard, 2 Orchard 
Turn 

Station, 
entrance/link 

80 m station 
24 m entrance/link 

Residential & 
Building  

NSR 15 Twin Peaks, 33 Leonie 
Hill Rd 

Launching 
shaft 

40 m launching 
shaft Residential  

NSR 17 Yong An Park, 325 River 
Valley Rd 

Demolition, 
station  

40 m demolition 
40 m station 
120 m entrance/link 

Residential  

NSR 18 The Trillium, 112 Kim 
Seng Road  

Demolition, 
station, 
entrance/link  

64 m demolition 
76 m station 
16 m entrance/link 

Residential  

NSR 20 Holiday Inn Atrium, 317 
Outram Rd 

Station, 
entrance/link 

84 m station 
20 m entrance/link 

Residential & 
Building  

NSR 21 Havelock Heights, 94 
Havelock Rd Station 28 m station Residential  

 
The status and location of the finalised sensitive receivers may differ from the sensitive receivers 
identified in the EIA as problems may arise. Such problems may include private premises that do not 
allow the mounting of monitoring meters or pressure from public complaints. Arrangements also 
require (for setting up monitoring stations at the Site) coordination with the Environmental Control 
Program submitted to the Commissioner of Public Health Department of NEA. As such, the ET Leader 
shall propose the updated monitoring locations and seek approval from SO on the proposal. When 
alternative monitoring locations are proposed, the monitoring locations shall be selected based on the 
following criteria: 

 
 Monitoring at sensitive receivers close to the major site activities which likely have noise 

impacts; and  
 Assurance of minimal disturbance to the occupants during monitoring. 

 
The monitoring station shall normally be set at a point 1m from the exterior of the noise sensitive 
facade and at a height of 1.2m above ground level. If problems are encountered when accessing the 
normal monitoring position, an alternative position should be selected, followed by a correction of 
measurements. For reference, a correction of +3dB(A) shall be made to the free field measurements. 
The ET shall agree with the SO on the monitoring position and the measurement corrections. Upon 
the selection of positions (for monitoring stations) both baseline monitoring and the impact monitoring 
shall be carried out at the same positions. 
 
Based on the Environmental Protection and Management (Control of Noise at Construction Sites) 
Regulations, the noise level reading shall be taken as follows: 
 

 The noise measurments shall be taken 1m away from the outside of any affected building 
regardless of the distance between the affected building and the boundary of the construction 
site; or 

 Other locations of which the Director-General may specify, if a suitable location cannot be 
found at 1m away from the outside of any affected buildings. 
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Monitoring Frequency 
 
The monitoring frequency shall depend on the scale of the construction activities. During the 
construction period, the contractor shall comply with the requirements stipulated under the 
Environmental Protections and Management (Control of Noise at Construction Sites) Regulation. An 
initial guide on the monitoring is to obtain one set of continuous sound pressure level (Leq) at each 
station during daytime (i.e. 7am to 7pm, 12 hours continuously), evening (i.e. 7pm to 10pm, 3 hours 
continuously) and night time (i.e. 10pm to 7am, 9 hours continuously) on a weekly basis. 
 
In case of non-compliance with the noise criteria, frequent monitoring specified in the Event and 
Action Plan in Table 12.2 shall be carried out. This additional monitoring shall be continued until the 
recorded noise levels are rectified or proved to be irrelevant to the construction activities. 
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Event and Action Plan 
 

Table 12.2 Event / Action Plan for Noise 
 Action 
 ET CT SO 

A
ct

io
n 

Le
ve

l 

1. Notify SO and CT in 
writing. 

2. Investigate the causes 
and identify sources. 

3. Report the investigation 
results to SO and CT. 

4. In seeking LTA’s 
Environmental 
Engineers’ agreement, 
advise CT on remedial 
measures if exceedance 
is related to construction 
works. 

1. Take immediate 
action to avoid 
further 
exceedance. 

2. Submit noise 
mitigation 
proposals to SO 
and ET. 

3. Confirm SO and 
ET on the 
implementation of 
noise mitigation 
proposal. 

1. Require CT to submit noise 
mitigation proposal. 

2. Supervise the implementation of 
noise mitigation proposal to ensure 
that they are properly implemented. 

3. Review investigation result submitted 
by ET. 

4. Review proposed remedial measures 
by ET and noise mitigation proposal 
by CT. 

5. Confirm the effectiveness of the 
implementation of noise mitigation 
proposal in writing. 

Li
m

it 
Le

ve
l 

1. Notify SO and CT in 
writing. 

2. Investigate the causes 
and identify sources. 

3. Report the investigation 
results to SO and CT. 

4. Provide interim report to 
SO and CT on the 
causes and proposed 
actions to be taken if 
exceedance is related to 
construction works. 

5. Assess the 
implementation of noise 
mitigation proposal 
through daily noise 
monitoring and report the 
results to SO and CT. 

6. If exceedance stops, 
cease additional 
monitoring. 

1. Take immediate 
action to avoid 
further 
exceedance. 

2. Submit noise 
mitigation 
proposals to SO 
and ET. 

3. Confirm SO and 
ET on the 
implementation of 
noise mitigation 
proposals. 

4. Resubmit 
proposals if the 
exceedance is still 
not under control. 

5. Suspend relevant 
work portions as 
determined by SO 
until the 
exceedance is 
abated. 

1. Require CT to submit noise 
mitigation proposal. 

2. Supervise the implementation of 
noise mitigation proposal to ensure 
that they are properly implemented. 

3. Review investigation result and 
interim report submitted by ET. 

4. Review proposed actions by ET and 
noise mitigation proposal by CT. 

5. Review ET’s daily noise monitoring 
results and CT’s noise mitigation 
measures. 

6. Confirm the effectiveness of the 
implementation of noise mitigation 
proposal in writing. 

7. If exceedance continues, justify the 
relevant work portions that are 
responsible for the exceedance and 
instruct the CT to suspend these 
work portions until the exceedance is 
abated. 

 
12.3.2 Vibration 
 

In the EIA, it is predicted that the construction groundborne vibration and groundborne noise are 
above the recommended criteria at some sensitive receivers such that mitigation measures are 
required. In order to ensure proper control of groundborne vibration and groundborne noise is 
executed by the contractor, a groundborne vibration monitoring is recommended at the critical 
sensitive receivers. Background groundborne vibration and noise shall be measured inside the VSR 



12-9 
AECOM-SAA Contract 2104 
 Final Environmental Impact Assessment Report 
 DOC/2104/DES/DR/4080/-  
 

 

and NSR before the operation of TBM or other vibration generating PME. Impact groundborne 
vibration and noise shall be monitored inside the VSR and NSR when the TBM head is operating 
underneath the selected sensitive receivers or other PME is operating at the closest working site. 
Critical VSR and NSR are summarized in the following Table 12.3 and Table 12.4. Construction 
ground-borne vibration monitoring plan shall be provided by the ET and submitted to SO for approval 
before operation of TBM or PME. An analyzer, one accelerometer, one microphone, one acoustic 
calibrator and one vibration calibrator would be used for the noise and vibration measurement.  

 
Table 12.3 Proposed Ground Borne Vibration Monitoring Stations during Construction Phase 

Monitoring Location Function 

VSR 4 Kum Hing Court, 28 Tomlinson Road Residential 

VSR 5 Australian High Commission, 25 Napier Rd Embassy 

VSR 8 Gleneagles Hospital, 6A Napier Rd Hospital 

VSR 9 Camden Medical Center, 1 Orchard Boulevard Hospital 

 
Table 12.4 Proposed Ground Borne Noise Monitoring Stations during Construction Phase 

Monitoring Location Function 

NSR 1 Stevens Court, 88 Stevens Rd Residential 

NSR 4 Villa D’Este, 105A Dalvey Rd Embassy 

NSR 5 78A Fernhill Close Residential 

NSR 6 Gleneagles Hospital, 6A Napier Rd Hospital 

NSR 7 Australian High Commission, 25 Napier Rd Embassy 

NSR 8 Camden Medical Center, 1 Orchard Boulevard Hospital 

NSR 9 Tourism Court, 1 Orchard Spring Lane Commercial 

NSR 10 Orchard Bel Air, 245 Orchard Boulevard Residential 

NSR 13 Ion Orchard, 238 Orchard Boulevard Residential 

NSR 15 Twin Peaks, 33 Leonie Hill Rd [2] Residential 

NSR 16 Indian High Commission, 31 Grange Rd Embassy 

NSR 17 Yong An Park, 325 River Valley Rd Residential 

NSR 18 The Trillium, 112 Kim Seng Road Residential 

NSR 21 Havelock Heights, 94 Havelock Rd Residential 

NSR 24 Boon Tiong Arcadia 2A, Boon Tiong Rd Residential 
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12.3.3 Air, Business and Community, Public Utilities, Ecology and Cultural Heritage  
 

With the implementation of the proposed mitigation measures stated in Section 3 and Section 10 
(and the rationale listed below) no insurmountable impacts are expected. 

Air – there is currently no construction dust standard in Singapore. From previous EIA reports it has 
also been noted that despite dust monitoring being recommended, construction sites do not practice 
such monitoring as it is not regulated.  

Business and Community – The impact assessment on business and community impacts arising from 
the construction of TSLC has been identified as moderate. This is in view of the construction works 
taking place in the residential and commercial setting whereby it is mainly surrounded by residential, 
commercial facilities and other potentially sensitive facilities such as an embassy, a school, or a 
hospital. A monitoring program which tracks the complaints received from the public throughout the 
whole duration of TSLC construction is recommended. The program should include an action plan for 
each type of complaint, and record keeping procedures for complaint handling and follow up. 

Public Utilities – recommendation have been made on best management practices as well as erosion 
and sediment controls which are required via Earth Control Measures (ECM) which is under the 
purview of the Contractor (via engagement of the Qualified Erosion Control Professional (QECP) to 
ensure approvals and compliance are achieved).  

Ecology – the impact was identified as minor in nature as all the affected habitats are disturbed and/or 
actively managed and of low to moderate ecological value, and thus no monitoring has been 
proposed. 

Cultural Heritage – the impact that could potentially affect cultural heritage resources was identified as 
minimal, and mitigation measures have also been proposed, as such no monitoring has been 
recommended. 
 
Regular site audit of the construction activities shall be conducted.  The details of the site audit are 
discussed in Section 12.4. 

 
12.4 Site Audit  

 
Site surveillance provides a direct means to assess and ensure the project's environmental protection 
and pollution control measures are in compliance with the contract specifications. The ET should 
inspect the construction activities regularly and routinely to ensure that the appropriate environmental 
protection and pollution control mitigation measures are properly and timely implemented based on 
the EIA recommendations. With well-defined pollution control and impact mitigation specifications and 
a well-established efficient remedial action reporting system, the site inspection is an effective "tool" to 
ensure acceptable environmental performance at the construction site. 
 
The ET Leader is responsible to formulate environmental site inspections, deficiencies and the 
remedial action reporting system, and to carry out the site inspections. After consultation with LTA’s 
Environmental Engineers, the ET Leader should prepare a procedure for the site inspections, 
deficiencies and remedial action reporting requirements. This documentation shall be agreed to by the 
CT and approved by the SO within 21 days of the commencement of the construction contract. 
Regular site inspections should be carried out at least once weekly for all the work areas during the 
construction period. The inspections should cover the onsite environmental situation, pollution control 
and mitigation measures. Offsite environmental situations, which may be affected by onsite activities, 
(directly or indirectly) should also be reviewed. The ET Leader should refer to the following documents 
while conducting the inspections: 
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 EIA recommendations and requirements on environmental protection and pollution control 

mitigation measures; 
 

 Works progress, program, site and aerial photos and site plans; 
 

 Proposals for methodology of individual construction work which should include the 
associated pollution control measures; 
 

 Contract specifications for environmental protection and pollution prevention controls; 
 

 Relevant environmental protection and pollution control laws; and 
 

 Previous site inspection results. 
 

The CT should provide updates to the ET Leader on all the relevant information associated with 
construction contracts for the purpose of site inspections. The inspection results and 
recommendations for necessary improvements in the project's environmental performance should be 
recorded in a site inspection program. Within 24 hours, the site inspection program should be 
submitted to the SO and CT for reference and follow up with immediate remedial action if any. 
Following the site inspections, the CT should report any remedial measures in accordance with the 
procedures and the time frame stipulated in the environmental site inspection, deficiencies and 
remedial action reporting system. 

 
Ad hoc site inspections should be carried out by the ET if major unacceptable or unforeseen 
environmental problems are identified. Inspections may also be required upon receipt of an 
environmental complaint, or as part of the investigation work. 
 
The ET Leader should review the work progress and program. Relevant environmental laws shall be 
reviewed to ensure no violations. The foreseeable potential for violating the laws should be identified. 

 
The CT should regularly keep the ET Leader updated with relevant documents so that the project's 
environmental performance can be carried out effectively. Documents provided by the CT should at 
least include the updated work progress reports, the works program, the application for any necessary 
licence/permits (under relevant environmental protection laws) and all the valid licence/permits 
received to date. The site diary should also be made available upon request by the ET Leader during 
inspection. 

 
After the documents are reviewed, the ET Leader should advise the CT on any non-compliance with 
project contracts or legislative requirements pertaining to environmental protection and pollution 
control. Appropriate remedial actions should be followed-up. If the ET Leader's document review 
concludes that the current status of the licence/permit application and planned environmental 
protection and pollution control works is unable to cope with the work program (or may result in 
potential violation of environmental protection and pollution control requirements) the ET Leader 
should advise the CT and the SO. 
 
Upon receipt of advice, the CT should undertake immediate remedial actions while the SO should 
follow up on issues to ensure that the appropriate actions are taken by the CT. This is to make sure 
the project's environmental protection and pollution control requirements are fulfilled. 
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12.5 Complaint Handling 
 

The ET Leader is responsible to carry out complaint investigations. Upon receipt of complaints, the ET 
Leader should undertake the following procedures: 
 
a) Log complaint and record the date when complaint is received onto the complaint database and 

inform the SO immediately; 
 

b) Investigate the complaint to determine its validity and assess whether the source of the problem is 
due to project works (the target time for response to the complaint is proposed to be 48hours); 
 

c) If a complaint is valid and due to project works, liaise with the CT on the mitigation measures and 
seek agreement from SO; 
 

d) Review the current situation and the CT’s implementation of the mitigation measures; 
 

e) Undertake additional monitoring and auditing to verify the complaint if necessary. Ensure that any 
valid reasons for complaints do not re-occur by revising the work methods, procedures, machines 
and/or equipment, etc; 
 

f) Submit complaint report (as well as the implementation of mitigation measures and the 
effectiveness of the mitigation measures) to the CT and the SO; and 

 
g) Log a record of the complaint, investigation, follow-up actions and the results in the environmental 

audit reports. 
 
The CT and SO should provide all the necessary information and assistance to the ET Leader in order 
to complete the complaint investigation. Following the investigation, the CT should promptly undertake 
the mitigation measures agreed by LTA’s Environmental Engineers. The SO should ensure that the 
measures will be undertaken by the CT. 
 
The CT and SO should also be responsible for the reporting of complaint investigation results and 
followed up actions. 
 

12.6 Reporting 
 
12.3.4 Documentation 
 

The environmental audit records are documented in a written format.  All documentation is required to 
be filed in a traceable and systematically manner. Site documents including field monitoring records, 
laboratory analysis results, meeting minutes, and correspondences should be examined by the ET 
Leader. These documents should be ready for inspection upon request. Prior to dissemination to the 
CT, all the environmental monitoring results and audit findings prepared by the ET and endorsed by 
the SO should be documented in the environmental audit reports. 
 
All documents and data should be kept for at least one year after the completion of the construction 
contract. All submissions (reports, data, and correspondences to the SO and subsequently to the 
authorities) should be able to be used freely for the purposes of communicating environmental data. 
The owner of this information shall claim no copyright. Confidentiality request to use all or part of the 
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submission documents can be made. However, it would be assumed that the submission is not 
intended to be confidential if no request is made. 
 

12.3.5 Environmental Audit Reports 
 

The ET Leader should record the environmental monitoring results and audit findings of construction 
works in the environmental audit reports on a monthly basis. The environmental audit reports should 
be prepared by the ET and reviewed and endorsed by the SO. The reports should be submitted within 
10 working days (excluding Saturday) of the end of each reporting month, with the first report due in 
the month after the commencement of construction. Prior to submission of the first environmental 
audit report, the ET Leader should discuss with the CT and the SO pertaining to the exact number of 
copies and format of the environmental audit report. 
 
The monthly environmental audit report should include the following: 
(a) Executive summary (1-2 pages) 

 Breaches of ALL levels; 
 Complaint log; 
 Notifications of any summons and successful prosecutions; 
 Reporting changes; and 
 Future key issues. 

(b) Environmental status 

 Construction / operation program with fine tuning of construction / operation activities showing 
the interrelationship with environmental protection/mitigation measures for the month; 

 Works undertaken during the month with illustrations including key personnel contact names 
and telephone numbers; and 

 Drawings showing the project area, any environmental sensitive receivers and the locations of 
the monitoring and control stations. 

(c) Implementation status 

 Advice on the implementation status of environmental protection and pollution control / 
mitigation measures recommended in the EIA. 

(d) Monitoring results 
To provide monitoring results (in both hard and soft copies) together with the following 
information: 

 Monitoring methodology; 
 Name of laboratory and types of equipment used and calibration details; 
 Parameters monitored; 
 Monitoring locations (and depth); 
 Monitoring date, time, frequency, and duration; 
 Weather conditions during the monitoring period; 
 Graphical plots of the monitored parameters in the month annotated against; 
 Major activities being carried out on site during the period; 
 Weather conditions that may affect the results; 
 Other factors that might affect the monitoring results; and 
 QA/QC results and detection limits. 

(e) Report on non-compliance, complaints, notifications of summons and successful prosecutions 

 Record of all non-compliance (exceedances) of the environmental quality performance limits 
(Action and Limit Levels); 
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 Record of all complaints received (written or verbal) for each media including locations and 
nature of complaint investigation, liaison and consultation undertaken, actions and follow-up 
procedures taken, results and summary; 

 Record of all notifications of summons and successful prosecutions for breaches of the 
current environmental protection/pollution control legislations including locations and nature of 
breaches, investigation, follow-up actions taken, results and summary; 

 Review of the reasons and the implications of non-compliance, complaints, summons and 
prosecutions including review of pollution sources and working procedures; and 

 Description of the actions taken in the event of non-compliance and deficiency reporting and 
any follow-up procedures related to previous non-compliance. 

(f) Others 

 Account of the future key issues as reviewed from the work program and work method 
statements. 

(g) Appendix 

 Graphical plots of monitored parameters trends at key stations over the past four reporting 
periods for representative monitoring stations annotated against the following items: 

i. Major activities being carried out onsite during the monitoring period; 
ii. Weather conditions during the period; and 
iii. Any other factors that might affect the monitoring results 

 Monitoring schedule for present and next reporting periods 
 Cumulative statistics on complaints, notifications of summons and successful 

prosecutions 
 Outstanding issues and deficiencies 

 
12.7 Cessation of Environmental Audit  

 
The cessation of any part of or the overall environmental audit program should be determined on the 
following basis: 
 
a) Completion of construction activities and insignificant environmental impacts of the remaining 

outstanding construction works; 
b) Trends analysis to demonstrate the narrow down of monitoring exceedances due to construction 

activities and the recovery of ambient environmental conditions in comparison with baseline data; 
and 

c) No environmental complaints or prosecutions involved. 
 

The cessation of the environmental audit program should be justified by the ET Leader. The cessation 
proposal should be endorsed by the SO and approved by relevant Authorities (if any) prior to 
termination of any environmental monitoring and auditing. 

 
Within one calendar month after the cessation of the overall environmental audit program, the ET 
Leader shall seek the SO’s endorsement and submit the final environmental audit report to the CT 
and SO. 

 
The final environmental audit report shall include the following: 
a) Executive summary; 
 
b) Basic project information including a synopsis of the project organization, program, contacts of 

key management, and a synopsis of work undertaken during the entire construction period; 
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c) Brief summary of EM&A requirements including: 
 

 Monitoring parameters; 
 Environmental quality performance limits (Action and Limit levels); and 
 Environmental mitigation measures recommended in the final EIA report; 

 
d) Advice on the implementation status of environmental protection and pollution control/mitigation 

measures recommended in the final EIA report; 
 
e) Drawings showing the project area, any environmental sensitive receivers and the locations of the 

monitoring and control stations; 
 
f) Graphical plots of the monitored parameters trends over the construction and operation periods 

for representative monitoring stations annotated against; 
 

 Major activities being carried out onsite during the monitoring period; 
 Weather conditions during the monitoring period;  
 Any other factors that might affect the monitoring results; and 
 Recovery of ambient environmental conditions in comparison with baseline data. 

 
g) Compare and contrast the environmental monitoring data with the final EIA predictions and 

annotate with explanation for any discrepancies; 
 
h) Clear cut decisions on the environmental acceptability of the project with reference to the specific 

impact hypothesis; 
 
i) Summary of non-compliance (exceedances) of the environmental quality performance limits 

(Action and Limit levels); 
 
j) Brief review of the reasons and the implications of non-compliance including review of pollution 

sources and work procedures; 
 
k) Summary description of the actions taken in the event of non-compliance and any follow-up 

procedures related to previous non-compliance; 
 
l) Summary record of all complaints received (written or verbal) for each media, liaison and 

consultation undertaken, actions and follow-up procedures taken; 
 
m) Review of the monitoring methodology adopted and (with the benefit of hindsight) comment on its 

effectiveness (including cost effectiveness); 
 
n) Summary record of notifications of summons and successful prosecutions for breaches of the 

current environmental protection/pollution control legislations, locations and nature of breaches, 
investigation, follow-up actions taken and results; 

 
o) Review the practicality and effectiveness of the final EIA process and environmental audit 

program (effectiveness and efficiency of mitigation measures), recommendation of any 
improvement in the environmental audit program; and 
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p) Conclusion stating the recovery of ambient and/or the predicted scenario as per final EIA findings. 
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Relevant Singapore Act and Regulations 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

Appendix 1.1 Relevant Singapore Acts and Regulations 
 
 
Singapore Acts and Regulations 
 

• Environmental Protection and Management Act (Cap 94A) 
• Environmental Public Health Act (Cap 95) 
• Parks and Trees Act (Chapter 216) 
• Sewerage and Drainage Act (Chapter 294) 
• The Planning Act 
• Environmental Protection and Management (Control of Noise at Construction Sites) Regulations 
• Environmental Protection and Management (Vehicular Emissions) Regulations 
• Environmental Protection and Management (Trade Effluent) Regulations 
• Environmental Public Health (Toxic Industrial Waste) Regulations 
• Environmental Public Health (General Waste Collection) Regulations 
• Sewerage and Drainage (Surface Water Drainage) Regulations Revised Edition, 2001 
• Parks and Trees (Heritage Road Green Buffers) Order 
• Wild Animals and Birds Act, Chapter 351 
• Parks and Trees (Preservation of Trees Order),Chapter 216, Section 5 (1) 
• Parks and Trees (Heritage Road Green Buffer) Order Chapter 216, Section 16(1) 

 
Code of Practice 
 

• Code of Practice on Surface Water Drainage (6th Edition December 2011). 
• Code of Practice on Pollution Control (2000 Edition) 

 
 
Singapore Standards 
 

• Singapore Standard CP 49: Code of practice for noise control on construction and demolition sites, 1998 
• BS 5228: Part 1: Noise and vibration control on construction and open sites, 1997 

 
Other References 
 

• Transit Noise and Vibration Impact Assessment by the Federal Transit Administration (FTA) of the United 
States of America 

• Guidelines for Development Projects in Hong Kong – Environmental Monitoring and Audit, HKSAR, Hong Kong 
• Technical Memorandum on Noise from Construction Works Other than Percussive Pilling, EPD, HKSAR, Hong 

Kong 
• United Nations Convention on Biodiversity (1992) 
• The 2006 IUCN Red List of Threatened Species 
• Singapore Red Data Book  
• List of Conservation Areas and Maps 
• 55 Gazetted National Monuments of Singapore 
• Singapore Heritage Tree Register 
• JTC Environmental Baseline Study Guideline 
• The Singapore Green Plan 2012;and 
• Recommended Acceptance Criteria for Suitability for Landfill Disposal 
• List of NEA licensed Toxic Industrial Waste Collectors 
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Appendix 2.1 
 
List of Properties along TSLC 



PROJECT NO/TITLE:

DEVELOPER:

SITE LOCATION

DATE OF SITE SURVEY

Occupant Company Name Land Use Type Use of the Property Address Lot no. Remarks

James Tan Vet Ctr Public/Commercial building Vet Centre
230 Whitley Road 

MK17-05499T

Mt Pleasant Animal Hospital Public/Commercial building Hospital 232, Whitley Road MK17-05500K

Caltex Commercial Petrol station 236 Whitley Road MK17-02779L

Esso Commercial Petrol station 237 Whitley Road MK17-04442X

Malcolm Park Park/ Natural Reserve/ Garden Park MK17-08216M

St. Josephs Instituition Educational Instituition Secondary School 38, Malcolm Road MK17-07086V

Tanglin Club Centre Public/Commercial building Club Centre 245, Whitley Road MK17-08216M

Whitley Neighbourhood Police Post Public/Commercial building Neighbourhood Police Post 247, Whitley Road MK17-08216M

- Residential landed house 37 Malcolm Road MK17-08216M

39 Malcolm Road MK17-08216M

41 Malcolm Road MK17-08216M

35 Malcolm Road MK17-08216M

33 Malcolm Road MK17-08216M

31B Malcolm Road MK17-08216M

Singapore Chinese Girls' School Educational Instituition School 190 Dunearn Road MK17-07666P

The Trevose Residential Condominium 56 Trevose Crescent MK17-08506K

58 Trevose Crescent MK17-08506K

60 Trevose Crescent MK17-08506K

Raffles Town Club Public/Commercial building Club 
 Plymouth Avenue

MK17-07865N

The Glyndebourne Residential Condominium 38 Trevose Crescent MK17-04372C

MK17-05972W

MK17-06696L

Trevose 12 Residential Detached House Trevose Crescant MK17-09155k

Trevose Park Residential Condominium 62 Trevose Crescent MK17-06825P

Dunearn Estate Residential Detached house 6, Berrima Road MK17-09666C

Appendix 2.1: List of Properties along TSLC 
C2104/ARCHITECTURAL AND ENGINEERING CONSULTANCY SERVICES FOR THOMSON LINE - MAINLINE PACKAGE 1 (T11 TO T16) - ENVIRONMENTAL IMPACT 
ASSESSMENT

LAND TRANSPORT AUTHORITY, SINGAPORE

OCTOBER 18, 2011, OCTOER 20, 2011, NOVEMBER 2, 2011, NOVEMBER 4, 2011

SPANS ALONG STEVENS ROAD TO NAPIER ROAD, TO ORCHARD BOULEVARD, TO LEONIE HILL, TO KIM SENG ROAD AND ZION ROAD

6A, Berrima Road MK17-09667M

6B, Berrima Road MK17-09668W

8, Berrima Road MK17-09068X

8A, Berrima Road MK17-09069L

3, Berrima Road MK17-99403T

5, Berrima Road MK17-99400W

7, Berrima Road MK17-08048N

7A, Berrima Road MK17-08049X

9, Berrima Road MK17-08396L

9A, Berrima Road MK17-08395X

9B, Berrima Road MK17-09380A

9C, Berrima Road MK17-09379N

11, Berrima Road MK17-09381K

15, Berrima Road MK17-099406N

10, Berrima Road MK17-09452A

12, Berrima Road MK17-99388V

14, Berrima Road MK17-99385C

16, Berrima Road MK17-99384L

18, Berrima Road MK17-99381K

18A, Berrima Road MK17-99380A

20, Berrima Road MK17-99379N

20A, Berrima Road MK17-99378K

22, Berrima Road MK17-99377A

22A, Berrima Road MK17-99376T

23, Berrima Road MK17-99389P



25, Berrima Road MK17-99387W

27, Berrima Road MK17-99386M

29, Berrima Road MK17-99307M

29A, Berrima Road MK17-99383X

31, Berrima Road MK17-08494T

31A, Berrima Road MK17-08493P

31B, Berrima Road MK17-08492V

33, Berrima Road MK17-99374V

35, Berrima Road MK17-99372M

37, Berrima Road MK17-99370L

39, Berrima Road MK17-99368C

62, Merryn Road MK17-99520W

64, Merryn Road MK17-07950P

64A, Merryn Road MK17-07951T

66, Merryn Road MK17-99522P

Sanny Park Terraced house 31, Merryn Avenue MK17-04566W

33, Merryn Avenue MK17-04567V

35, Merryn Avenue MK17-04568P

37, Merryn Avenue MK17-04569T

39, Merryn Avenue MK17-04570V

65, Merryn Avenue MK17-99335X

67, Merryn Avenue MK17-99524A

1, Merryn Terrace MK17-04583W

3, Merryn Terrace MK17-04584V

5, Merryn Terrace MK17-04585P

7, Merryn Terrace MK17-04586T

9, Merryn Terrace MK17-04587A

11, Merryn Terrace MK17-04588K

15, Merryn Terrace MK17-04589N

17, Merryn Terrace MK17-04590A

19, Merryn Terrace MK17-04591K

21, Merryn Terrace MK17-04592N

23, Merryn Terrace MK17-04593X

24, Merryn Avenue MK17-04571P

26, Merryn Avenue MK17-04572T

28, Merryn Avenue MK17-04573A

30, Merryn Avenue MK17-04574K

32, Merryn Avenue MK17-04575N

34, Merryn Avenue MK17-04576X

36, Merryn Avenue MK17-04577L

38, Merryn Avenue MK17-04578C

40, Merryn Avenue MK17-04579M

42, Merryn Avenue MK17-04580L

44, Merryn Avenue MK17-04581C

46, Merryn Avenue MK17-04582M

2, Merryn Terrace MK17-04594L

4, Merryn Terrace MK17-04595C

6, Merryn Terrace MK17-04596M

8, Merryn Terrace MK17-04597W

10, Merryn Terrace MK17-04598V

12, Merryn Terrace MK17-04599P

14, Merryn Terrace MK17-04600A

16, Merryn Terrace MK17-04601K

18, Merryn Terrace MK17-04602N

1, Merryn Close MK17-04603X

3, Merryn Close MK17-04604L

5, Merryn Close MK17-04605C

7, Merryn Close MK17-04606M



9, Merryn Close MK17-04607W

11, Merryn Close MK17-04608V

15, Merryn Close MK17-04609P

69, Merryn Road MK17-04610W

71, Merryn Road MK17-04611V

73, Merryn Road MK17-04612P

75, Merryn Road MK17-04613T

77, Merryn Road MK17-04625V

1, Merryn Drive MK17-04624W

3, Merryn Drive MK17-04623M

5, Merryn Drive MK17-04622C

7, Merryn Drive MK17-04621L

9, Merryn Drive MK17-04620X

11, Merryn Drive MK17-04619C

15, Merryn Drive MK17-04618L

17, Merryn Drive MK17-04617X

19, Merryn Drive MK17-04616N

21, Merryn Drive MK17-046165K

23, Merryn Drive MK17-04614A

Alocassia Apartments Residential Apartments 383 Bukit Timah Road TS26-00779C

- Residential landed house 9, Robin Lane TS26-00310T

11, Robin Lane TS26-00311A

8, Robin Lane TS26-00338T

7, Robin Lane TS26-00312K

10, Robin Drive TS26-00338T

15, Robin Close TS26-00208X

17, Robin Close TS26-00209L

19, Robin Close TS26-00272N

21, Robin Close TS26-00273X

23, Robin Close TS26-00544W

25, Robin Close TS26-00545V

27, Robin Close TS26-00498C

29, Robin Close TS26-00499M

385, Bukit Timah Road TS26-00373A

387, Bukit Timah Road TS26-99759M

389, Bukit Timah Road TS26-99758C

391, BukitTimah Road TS26-99757L

393, Bukit Timah Road TS26-99756X

395, Bukit Timah Road TS26-99755N

397, Bukit Timah Road TS26-99754K

1, Robin Walk TS26-00260L

3, Robin Walk TS26-00278V

5, Robin Walk TS26-00279P

7, Robin Walk TS26-00280W

9, Robin Walk TS26-00281V

4, Robin Lane TS26-00336V

6, Robin Lane TS26-00285K

10, Robin Lane TS26-00284A

12, Robin Lane TS26-00283T

14, Robin Lane TS26-00282P

6, Robin Walk TS26-00707P

6A, Robin Walk TS26-00708T

8, Robin Walk TS26-00709A

8A, Robin Walk TS26-00710P

Lew Mansion Residential Condominium 6A-6C Robin Drive TS26-00366W

Stevens Court Residential Apartments 88 Stevens Road TS26-00386T

Robin Court Residential Condominium 1 Robin Drive TS26-00603V

- Residential landed house 2 Robin Close TS26-00701X Potentially to be demolished



4 Robin Close TS26-00702L

6 Robin Close TS26-00703C

6A Robin Close TS26-00704M

8 Robin Close TS26-00348M

10 Robin Close TS26-00666P

10A Robin Close TS26-00667T

10B Robin Close TS26-00668A

10C Robin Close TS26-00669K

Raffles House Pre-School Educational Instituition Pre-School 15 Robin Close TS26-00208X

The Capri Residential Apartments/Condominium The Capri 78 Stevens Road TS26-00353V

The Elements @ Stevens Residential Apartments 72 Stevens Road TS26-00267A

Lofts @ Stevens Residential Apartments 68 Stevens Road 
TS26-00468M/TS26-
00469W

70 Stevens Road

- Residential landed house 2 Stevens Drive TS26-00529P

2A Stevens Drive TS26-00530W

4 Stevens Drive TS26-00531V

4A Stevens Drive TS26-00532P

Stevens Loft Residential Apartments 6 Stevens Drive

- Residential landed house 8 Stevens Drive TS26-00561W

10 Stevens Drive TS26-00562V

12 Stevens Drive TS26-00520A

12A Stevens Drive TS26-00521K

12 Robin Close TS26-00185L

12A Robin Close TS26-00185L

14 Robin Close TS26-00632M

14A Robin Close TS26-00633W

14B Robin Close TS26-00634V

16 Robin Close TS26-00821X

16A Robin Close TS26-00822L

16B Robin Close TS26-00797M

16C Robin Close TS26-00798W

16D Robin Close TS26-00799V

18 Robin Close TS26-00764L

20 Robin Close TS26-00876T

20A Robin Close TS26-00875P

20B Robin Close TS26-00872M

20C Robin Close TS26-00872M

22 Robin Close TS26-00796C

22A Robin Close TS26-00795L

22B Robin Close TS26-00794X

22C Robin Close TS26-00793N

24 Robin Close TS26-00362L

1 Stevens Drive TS26-00434X

1A Stevens Drive TS26-00435L

1B Stevens Drive TS26-00436C

3 Stevens Drive TS26-00438W

3A Stevens Drive TS26-00439V

3B Stevens Drive TS26-00440M

5 Stevens Drive TS26-00504K

5A Stevens Drive TS26-00503A

7 Stevens Drive TS26-00502T

11 Stevens Drive TS26-00509M

11A Stevens Drive TS26-00508C

Parc Stevens Residential Condominium 21 Stevens Drive TS26-00844P

23 Stevens Drive TS26-00844P

25 Stevens Drive TS26-00845T

27 Stevens Drive TS26-00844P

Metro-Y Service Apartmens Hotel Service Apartments 58 Stevens Drive TS26-00806C



YMCA Metropolitan Public/Commercial building 69 Stevens Road TS26-00390A

White House Residences Residential Apartment 69, Stevens Road TS25-01098X

- Residential landed house 1 Margoliouth Road TS25-01727P

2A Margoliouth Road TS25-01247K

5 Margoliouth Road TS25-99328M

Margoliouth Villas Residential landed house 15 Margoliouth Road TS25-99325X

11 Margoliouth Road TS25-99327C

9 Margoliouth Road TS25-99319A

17 Margoliouth Road TS25-01115W

19 Margoliouth Road TS25-01114M

23 Margoliouth Road TS25-01112L

21 Margoliouth Road TS25-01113C

25 Margoliouth Road TS25-01111X

27 Margoliouth Road TS25-01110N

29 Margoliouth Road TS25-01109L

Residential landed house 22 Margoliouth Road TS25-00881P

20 White House Park TS25-00832T

24 White House Park TS25-01211A

26 White House Park TS25-00829T

28 White House Park TS25-00828P

- 2A Margoliouth Road TS25-01274K

2 Margoliouth Road TS25-99525V

4 Margoliouth Road TS25-99529K

6 Margoliouth Road TS25-99528A

8 Margoliouth Road TS25-00309A

14 Margoliouth Road TS25-99355N

16 Margoliouth Road TS25-99356X

127 Stevens Road TS25-01084X

129 Stevens Road TS25-99382P

131 Stevens Road TS25-99379P

133 Stevens Road TS25-01128M

18 Margoliouth Road TS25-99357L

20 Margoliouth Road TS25-99354K

22 Margoliouth Road TS25-99346W

24 Margoliouth Road TS25-99345M

26 Margoliouth Road TS25-99344C

28 Margoliouth Road TS25-99347V

30 Margoliouth Road TS25-99353A

32 Margoliouth Road TS25-99358C

34 Margoliouth Road TS25-99359M

36 Margoliouth Road TS25-99352T

38 Margoliouth Road TS25-99351P

40 Margoliouth Road TS25-99360L

42 Margoliouth Road TS25-99360V

44 Margoliouth Road TS25-99349T

46 Margoliouth Road TS25-99348P

48 Margoliouth Road TS25-99343L

50 Margoliouth Road TS25-99342X

52 Margoliouth Road TS25-99341N

34C Margoliouth Road TS25-00128V

435 Bukit Timah Road TS25-00127W

The Equatorial Residential Condominium  151, Stevens Road TS25-00507X

Chatelet Residential Condominium 16A, Margoliouth Road  TS25-01379X

16B, Margoliouth Road  TS25-01379X

Jaya Towers Residential Apartments
431 Bukit Timah Road, Singapore 
259738 TS25-00862P

Fifty-Two Stevens Residential Apartments 52 Stevens Road

TS26-00398V, TS26-
00388K, TS26-
00390A, TS26-
00580P, TS26-

- Residential Apartments 54 Stevens Road TS26-00394L

Villa D'este Residential Condominium 105A Dalvey Road Singapore 259498 TS25-01086C



- Residential bungalow 1 White House Road TS25-01560X

3 White House Road TS25-99548X

59 Stevens Road TS25-01227N

57 Stevens Road TS25-99541W

133 Stevens Road TS25-01128M Potentially to be demolished

Stevens Suites Tanglin House Residential Apartment 2 Stevens Close TS25-01253V

- Residential Apartment 78 Dalvey Road TS25-00992C

Residential Bungalow 70 Dalvey Road TS25-01669P

68 Dalvey Road TS25-01059P

66 Dalvey Road TS25-01058V

64 Dalvey Road TS25-01057W

62A Dalvey Road TS25-01319C

62 Dalvey Road TS25-01318L

60 Dalvey Road TS25-01192C

20 Stevens Close TS25-01218W

10 Stevens Close TS25-00207K

12 Stevens Close TS25-00206A

14 Stevens Close TS25-01468X

16 Stevens Close TS25-01467N

Embassy of Israel Public/Commercial building Embassy 24 Stevens Close TS25-01191L

Cree CT Residential Apartments  83, Dalvey Road TS25-00154X

The Glencaird Residences Residential Bungalow 81 Dalvey Road TS25-00244L

3 White House Park TS25-00905A

9 White House Park TS25-01388P

17 White House Park TS25-01523A

19 White House Park TS25-01522T

21 White House Park TS25-01533W

15 White House Park TS25-0124K

13 White House Park TS25-01526X

67 White House Park TS25-01527L

69 Dalvey Road TS25-01528C

61 Dalvey Road TS25-01532M

63 Dalvey Road TS25-01531C

65 Dalvey Road TS25-01530L

71 Dalvey Road TS25-01529M

Substation Substation TS25-01534V

Dalvey House Residential Bungalow 38 White House Park TS25-00835N

40 White House Park TS25-00834K

42 White House Park TS25-00833A

44 White House Park TS25-00836X

46 White House Park TS25-00837J

48 White House Park TS25-00838C

50 White House Park TS25-00839M

52 White House Park TS25-00840L

54 White House Park TS25-00823L

56 White House Park TS25-00822X

58 White House Park TS25-00821N

60 White House Park TS25-00820K

62 White House Park TS25-00819X

64 White House Park TS25-00818N

66 White House Park TS25-00817K

55 White House Park TS25-00916A

Casa Uno Residential Condominium (3 storey) 1, Steven’s Close TS25-01369W

- Residential Landed house 3 Stevens Close TS25-00274X

5 Stevens Close TS25-99810P

7 Stevens Close TS25-99811T

11 Stevens Close TS25-00292L

15 Stevens Close TS25-00291X



17 Stevens Close TS25-01231X

17A Stevens Close TS25-01230N

17B Stevens Close TS25-01229L

19 Stevens Close TS25-01191W

19A Stevens Close TS25-01190M

21 Stevens Close TS25-01148P

27 Stevens Close TS25-00738V

29 Stevens Close TS25-00737W

31Stevens Close TS25-00685W

33 Stevens Close TS25-00684M

35 Stevens Close TS25-00683C

37 Fernhill Road TS25-00682L

6 Fernhill Road TS25-00511L

8 Fernhill Road TS25-01453N

8A Fernhill Road TS25-01452K

8B Fernhill Road TS25-01451A

10 Fernhill Road TS25-01265M

10A Fernhill Road TS25-01265M

10B Fernhill Road TS25-01265M

12 Fernhill Road TS25-99812A

12A Fernhill Road TS25-99812A

14 Fernhill Road TS25-99812A

14A Fernhill Road TS25-99812A

16 Fernhill Road TS25-00294M

18 Fernhill Road TS25-00293C

20 Fernhill Road TS25-01234M

22 Fernhill Road TS25-01233C

24 Fernhill Road TS25-01232L

34 Fernhill Road TS25-01093P

36 Fernhill Road TS25-01092V

38 Fernhill Road TS25-01147V

42 Fernhill Road TS25-00739P

44 Fernhill Road TS25-00670P

46 Fernhill Road TS25-00669A

48 Fernhill Road TS25-00668T

50 Fernhill Road TS25-00667P

52 Fernhill Road TS25-00666V

The Preparatory Place Educational Instituition Child development Center 40 Fernhill Road TS25-00740W

Fernhill Court Residential Condominium 60 Fernhill Road TS25-00914M

Fernhill Cottage Residential Landed house Fernhill Road TS25-01600N

72 Fernhill Road TS25-01461W

74 Fernhill Road TS25-01460M

74A Fernhill Road TS25-99287M

76B Fernhill Road TS25-99291W

78 Fernhill Road TS25-01439C

78A Fernhill Close TS25-01440X

78B Fernhill Close TS25-01441L

78C Fernhill Close TS25-01442C

80 Fernhill Close TS25-01684W

80A Fernhill Close TS25-01685V

82 Fernhill Close TS25-01686C

82A Fernhill Close TS25-01687M

82B Fernhill Close TS25-01688W

- Residential Landed house 2 Fernhill Crescent TS25-00395L

4 Fernhill Crescent TS25-00396C

6 Fernhill Crescent TS25-00397M

8 Fernhill Crescent TS25-00399V

10 Fernhill Crescent TS25-00405L



12 Fernhill Crescent TS25-00404X

14 Fernhill Crescent TS25-00403N

16 Fernhill Crescent TS25-00402K

18 Fernhill Crescent TS25-00401A

20 Fernhill Crescent TS25-00400T

22 Fernhill Crescent TS25-00393N

61 Fernhill Road TS25-00394X

Fernhill Garden Residential Landed house 24 Fernhill Crescent TS25-00392K

26 Fernhill Crescent TS25-00406C

28 Fernhill Crescent TS25-00407M

30 Fernhill Crescent TS25-00408W

32 Fernhill Crescent TS25-00409V

63 Fernhill Road TS25-00391A

65 Fernhill Road TS25-00390T

1 Fernhill Road TS25-00376N

3 Fernhill Road TS25-00377X

5 Fernhill Road TS25-00378L

7 Fernhill Road TS25-00379C

9 Fernhill Road TS25-00380X

11 Fernhill Road TS25-00381L

15 Fernhill Road TS25-00431V

19 Fernhill Road TS25-01432P

21 Fernhill Road TS25-01433T

23 Fernhill Road TS25-01434K

25 Fernhill Road TS25-01435A

27 Fernhill Road TS25-01436N

29 Fernhill Road TS25-01437X

The Fernhill Residential Condominium 1 Fernhill Road
TS25-01687T/TS25-
01622N

- Residential Landed house 19 Fernhill Road TS25-00610A

21 Fernhill Road TS25-00609N

21A Fernhill Road TS25-01190X

23 Fernhill Road TS25-01189C

23A Fernhill Road TS25-00852N

23B Fernhill Road TS25-00853X

23C Fernhill Road TS25-00854L

23D Fernhill Road TS25-00855C

Oranges Groves Residences Residences Condominium 35 Fernhill Road TS25-01733K

31 Fernhill Road TS25-01733K

37 Fernhill Road TS25-01277L

33 Orange Grove Road TS25-01733K

39 Orange Grove Road TS25-01277L

31 Orange Grove Road TS25-01733K

29 Orange Grove Road TS25-01733K

27 Orange Grove Road TS25-01733K

Garden Apartment Residences Apartment 25 Orange Grove Road TS25-010170X

Orange Regency Residences Condominium 101 Fernhill Road, 259137 TS25-00120A

The Orange Grove 36 Orange Grove Road TS25-01067X

38 Orange Grove Road TS25-01067X

Le Grove Service Apartment Public/ Commercial Service Apartments 32 Oranage Grove Road TS25-01660A

Regional Language Centre Public/ Commercial Office 30 Orange Grove Road TS25-01682C

Ladyhill Park Residentials Landed house 90 Fernhill Road TS25-01023L

92 Fernhill Road TS25-01027V

16A Ladyhill Road TS25-01031P

16B Ladyhill Road TS25-01036X

98 Fernhill Road TS25-01024C

100 Fernhill Road TS25-01025M

102 Fernhill Road TS25-01026W

94 Fernhill Road TS25-01028P



96 Fernhill Road TS25-01029T

2 Lady Hill Road TS25-01030V

16 Lady Hill Road TS25-01032T

6 Lady Hill Road TS25-01034K

4 Lady Hill Road TS25-01035N

8 Lady Hill Road TS25-01033A

14 Lady Hill Road TS25-01037L

12 Lady Hill Road TS25-01038C

10 Lady Hill Road TS25-01039M

- Residential Landed house 30C Nassim Road TS25-01266W

30B Nassim Road TS25-00885W

30A Nassim Road TS25-00116T

30 Nassim Road TS25-00135K

20 Lady Hill Road TS25-01142X

18 Lady Hill Road TS25-01142X

22 Lady Hill Road TS25-01142X

11 Lady Hill Road TS25-99695T

9 Lady Hill Road TS25-99686L

20C Lady Hill Road TS25-99698N

20B Nassim Road TS25-00998A

20A Nassim Road TS25-01541K

22 Nassim Road TS25-01540A

24 Nassim Road TS25-01543X

26 Nassim Road TS25-01542N

Eden Hall Public/Commercial building Hall 28 Nassim Road TS25-01591X

28M Nassim Road TS25-01610P

28G Nassim Road TS25-01609A

- Residential Landed house 54 Dalvey Road TS25-00138L

54A Dalvey Road TS25-00172L

54B Dalvey Road TS25-00173C

54C Dalvey Road TS25-00553K

54D Dalvey Road TS25-00664N

56 Dalvey Road TS25-99774X

56A Dalvey Road TS25-00572X

56B Dalvey Road TS25-00573L

52 Dalvey Road TS25-99776C

32C Nassim Road TS25-00442W

32K Nassim Road TS25-00445T

32H Nassim Road TS25-00446A

32J Nassim Road TS25-00447K

32G Nassim Road TS25-00448N

32F Nassim Road TS25-00449X

32B Nassim Road TS25-00444P

40B Nassim Road TS25-00443V

40C Nassim Road TS25-00749C

40A Nassim Road TS25-01665C

32A Nassim Road TS25-00750X

34 Nassim Road TS25-00751L

34C Nassim Road TS25-01223P

34B Nassim Road TS25-00747X

34A Nassim Road TS25-00748L

32 Nassim Road TS25-00470L

38A Nassim Road TS25-00877T/00876P

42 Nassim Road TS25-01516W

42A Nassim Road TS25-01515M

42B Nassim Road TS25-01517V

44 Nassim Road TS25-00052L

46A Nassim Road TS25-00478K



46 Nassim Road TS25-00479N

48 Nassim Road TS25-01311V

48A Nassim Road TS25-00592M

48B Nassim Road TS25-00593W

52A Nassim Road TS25-00696W

52B Nassim Road TS25-00700K

52 Nassim Road TS25-01382X

50A Nassim Road TS25-01383L

50 Nassim Road TS25-00497K

50B Nassim Road TS25-00498N

48 Dalvey Road TS25-00478K

48A Dalvey Road TS25-00478K

Royal Embassy of Saudi Arabi 40 Nassim Road TS25-01718X

- Residential Apartment 1 Nassim Hill TS25-01650L

23 Nassim Road TS25-01650L

25 Nassim Road TS25-01650L

25 Nassim Hill TS25-01650L

27 Nassim Road TS25-01650L

31 Nassim Road TS25-01765L

33 Nassim Road TS25-00067C

Nassim Mansion Residential Aparment 32 Nassim Hill TS25-00742P

40 Nassim Hill TS25-00742P

Hotel and Catering Training School Public/Commercial Building School 24 Nassim Hill TS25-01650L

The Loft Residential Condominium 22 Nassim Hill TS25-01539N

Nassim Woods Residential Condominium 19 Nassim Hill TS25-01641P

8 Napier Residential Condominium 8 Napier Road TS25-01739W

Gleneagles Hospital Public/Commercial Building Hospital 6A Napier Road TS25-01345L

Gleneagles Medical Centre Public/Commercial Building Medical Centre 6 Napier Road TS25-01345L

Botanic Garden Mansion Residential Condominium 2 Taman Serasi TS25-00413P

10 Taman Serasi TS25-00413P

18 Taman Serasi TS25-00413P

Botanic Garden View Residential Condominium 1 Taman Serasi TS25-00420N

9 Taman Serasi TS25-00420N

19 Taman Serasi TS25-00420N

27 Taman Serasi TS25-00420N

OMF International
Residential/Commercial 
Building 4 storey apartment and 2 storey office 2 Cluny Road TS25-01617C

- Residential Landed House 4 Cluny Road TS25-01270V

6 Cluny Road TS25-01237T

6A Cluny Road TS25-01328A

6B Cluny Road TS25-01329K

2A Cluny Road TS25-01271P

4 Lermit Road TS25-01325V

4A Lermit Road TS25-01326P

6 Lermit Road TS25-01261N

8 Lermit Road TS25-01422X

10 Lermit Road TS25-01422N

Lermit Lodge Residential Condominium 2  Lermit Road TS25-01255T
Nassim Regency/ Chotek 
Apartment Residential Condominium 37 Nassim Road TS25-00368V

- Residential Bungalow 12 Cluny Road TS25-99744L

10 Cluny Road TS25-01212K

8 Cluny Road TS25-01214X

1 Lermit Road TS25-00366M

3 Lermit Road TS25-00367W

5 Lermit Road TS25-00570K

7 Lermit Road TS25-99730L

9 Lermit Road TS25-01076P

13 Lermit Road TS25-00962M

16 Cluny Road TS25-99737A



14 Cluny Road TS25-00536K

17 Lermit Road TS25-01627L

19 Lermit Road TS25-01646X

21 Lermit Road TS25-01845N

39 Lermit Road TS25-00218P

49A Nassim Road TS25-01121T

18 Cluny Road TS25-99741K

Singapore Botanic Garden Park/Natural Reserve/ Garden Garden TS25-01642T

Public/Commercial Building Ridley Hall (1 storey building) TS25-01642T

Public/Commercial Building Holttum Hall ( 1 storey building) TS25-01642T

Public/Commercial Building Botany Centre (3 storey building) TS25-01642T

Public/Commercial Building Green Pavillon (3 storey building) TS25-01642T

Public/Commercial Building Taman Serasi Food Garden
1 CLUNY ROAD
NATIONAL PARKS BOARD TS25-01642T

Tanglin Golf Course Park/Natural Reserve/ Garden Golf Course - MK02-03815L

Ministry of Foreign Affairs HQ 
Complex Public/Commercial Building 1 Sherwood Road MK02-03708T

Australian High Commission Public/Commercial Building High Commission 25 Napier Road MK02-01213P
Embassy of the United States of 
America Public/Commercial Building Embassy 27 Napier  Road MK02-02549X

British Council Public/Commercial Building Council 30 Napier Road MK02-01131N

British High Commision Public/Commercial Building High Comission 100 Tanglin Road MK02-01131N
Embassy of the People's Republic 
of China Public/Commercial Building Embassy 150 Tanglin Road MK02-02970X

Tanglin Hill Condo Residential Condominium 2,4,6,8,10,12,14,16,18 Tanglin walk MK02-02066W

1,3,5,7,9,11,13,15,17,19 Tanglin Rise MK02-02066W

2,4,6,8,10,12,14,16 Tanglin Rise MK02-02066W

Grange residences Residences Condominium 91 Grange Road TS24-02084A

93 Grange road TS24-02083T

95 Grange road TS24-02083T

- Residences Landed House 249 Tanglin Road TS24-99507M

251 Tanglin Road TS24-00064K

261 Tanglin Road TS24-00063A

277 Tanglin Road TS24-00062T

283 Tanglin Road TS24-99509V

287 Tanglin Road TS24-01549V287 Tanglin Road TS24-01549V

291 Tanglin Road TS24-99512V

291B Tanglin Road TS24-99512V

297 Tanglin Road TS24-99516K

- TS24-99514T

26 Rochalie Drive TS24-01388V

24 Rochalie Drive TS24-01389P

22 Rochalie Drive TS24-01390W

20 Rochalie Drive TS24-01394A

18 Rochalie Drive TS24-01393T

16 Rochalie Drive TS24-00384M

12 Rochalie Drive TS24-01974K

10 Rochalie Drive TS24-00382L

10A Rochalie Drive TS24-00454L

10B Rochalie Drive TS24-01392P

10C Rochalie Drive TS24-01391V

Rochalie Residences Residences - Landed House 8 Rochalie Drive TS24-00381X

8A Rochalie Drive TS24-00453X

6 Rochalie Drive TS24-00380N

6A Rochalie Drive TS24-00452N

4 Rochalie Drive TS24-01777T

4A Rochalie Drive TS24-01776P

4B Rochalie Drive TS24-01641V

2 Rochalie Drive TS24-01407X

2A Rochalie Drive TS24-01406N

2B Rochalie Drive TS24-01405K



81 Grange Road TS24-01000V

6B Rochalie Drive TS24-01488C

8B Rochalie Drive TS24-01488C

- Residences -landed House 1 Chatsworth Ave TS24-00671P

1A Chatsworth Ave TS24-00670V

1D Chatsworth Ave TS24-00669T

1E Chatsworth Ave TS24-00668P

1H Chatsworth Ave TS24-00667V

3 Chatsworth Ave TS24-99648T

1G Chatsworth Ave TS24-00666W

1F Chatsworth Ave TS24-00665M

1C Chatsworth Ave TS24-00664C

1B Chatsworth Ave TS24-00663L

299 Tanglin Road TS24-00662X

29 Rochalie Drive TS24-01315A

27 Rochalie Drive TS24-01316K

25 Rochalie Drive TS24-01317T

23 Rochalie Drive TS24-01461M

21 Rochalie Drive TS24-01459W

19 Rochalie Drive TS24-00379L

17 Rochalie Drive TS24-00378X

12D Chatsworth Road TS24-01644A

12B Chatsworth Road TS24-01651M

12C Chatsworth Road TS24-01645K

12A Chatsworth Road TS24-02150C

12 Chatsworth Road TS24-02152W

10A Chatsworth Road TS24-02148M

10 Chatsworth Road TS24-01613A

8 Chatsworth Road TS24-00607T

6 Chatsworth Road TS24-01214N

4 Chatsworth Road TS24-02217X

75 Grange Road TS24-01213K

75A Grange Road TS24-01624K

77 Grange Road TS24-011119T

77A Grange Road TS24-00852K

15 Rochalie Drive TS24-01611P

9 Rochalie Drive TS24-01610V

7 Rochalie Drive TS24-00233M

5A Rochalie Drive TS24-00234W

5 Rochalie Drive TS24-00232C

79 Grange road TS24-00763K

3 Rochalie Drive TS24-01117V

1 Rochalie Drive TS24-01115M

Tanglin Delivery Base Public/Commercial Building 55 Tanglin Road TS25-01303X

Tanglin Mall Public/Commercial Building Shopping Mall 163 Tanglin Road TS24-01598P

- Public/Commercial Building Shopping Galery 123 Tanglin Road TS24-01023X

125 Tanglin Road TS24-01023X

127 Tanglin Road TS24-01023X

129 Tanglin Road TS24-01023X

131 Tanglin Road TS24-01023X

133 Tanglin Road TS24-01023X

135 Tanglin Road TS24-01023X

137 Tanglin Road TS24-01023X

139 Tanglin Road TS24-01023X

143 Tanglin Road TS24-01023X

145 Tanglin Road TS24-01023X

141 Tanglin Road TS24-01023X

Tanglin Shopping Centre Public/Commercial Building Shopping Mall 19 Tanglin Road TS24-01207P



TS24-01211T

Trader Hotel Singapore Public/Commercial Building Hotel 1A Cuscaden Road TS24-01598P

The Regent Singapore Public/Commercial Building Hotek 1 Cuscaden Road TS24-01725M

Ming Arcade Public/Commercial Building 21 Cuscaden Road TS24-00789W

TS24-01261K

Orchard Parade Hotel Public/Commercial Building Hotel 1 Tanglin Road TS24-00658A

TS24-00659X

TS24-00653V

Tanglin Place Public/Commercial Building Shops 91 Tanglin Road TS24-01182V

St.Regis Hotel Public/Commercial Building Hotel 29 Tanglin Road TS24-02209P

Forum The Shopping Mall Public/Commercial Building Shopping Mall 583 Orchard Road TS24-01482T

TS24-01484K

Hilton Singapore Public/Commercial Building Hotel 581 Orchard Road TS24-99315M

Far East Shopping Centre Public/Commercial Building Shopping Mall 545 Orchard Road TS24-01097K

Parking Area Public/Commercial Building Parking Area - TS24-01089W

TS24-99302W

Liat Tower Public/Commercial Building Shopping Mall 541 Orchard Road TS24-01553P

TS24-01559L

Wheelock Public/Commercial Building Shopping Mall 501 Orchard Road TS24-01547M

Orchard Towers Public/Commercial Building Shopping Mall 400 Orchard Road TS25-00978V

Palais Renaisance Public/Commercial Building Shopping Mall 390 Orchard Road TS25-01605W

Royal Thai Embassy Public/Commercial Building Embassy 370 Orchard Road TS25-00996P

Intl Building Public/Commercial Building Business Centre 360 Orchard Road TS25-00956X

Shaw Centre Public/Commercial Building Shopping Mall 1 Scotts Road TS25-01246L

Shaw House Public/Commercial Building Shopping Mall 350 Orchard Road TS25-01378N

Scotts Sq Residential Condominium 6 Scotts Road TS27-00968X

TS27-00966K

Singapore Mariott Hotel Public/Commercial Building Hotel 320 Orchard Road TS27-00972L

- Public/Commercial Building Shopping Mall 320 Orchard Road TS27-00972L

304 Orchard Road TS27-00619A

TS27-00619A

Tourism Ct Merlion Public/Commercial Building commercial 1 Orchard Spring Lane TS24-01788W

Camden Medical Centre Public/Commercial Building Medical Centre 1 Orchard Boulevard TS24-01885K

Westwood Apartments Residential Apartments 15 Orchard Boulevard TS24-01070N

Park House Residential Apartments 21 Orchard Boulevard TS24-01072L

The Thomlison Residential Apartments 20 Cuscaden Road TS24-01954P

Cuscaden Residences 26 Cuscaden Road TS24-01988T

28 Cuscaden Road TS24-01988T
Nanyang Moral Uplifting General 
Society Public/Commercial Building Society 90 Cuscaden Road TS24-00252V

HPL House Public/Commercial Building office/ commercial 50 Cuscaden Road TS24-01260A

Four Seasons Hotel Public/Commercial Building Hotel 190 Cuscaden Road TS24-01135P

Thomlison HTS Residential Condominium 20 Cuscaden Road TS24-00828M

Four Season Park Residential Condominium 8 Cuscaden Road TS24-01682K

10 Cuscaden Road TS24-01682K

12 Cuscaden Road TS24-01682K

14 Cuscaden Road TS24-01682K

The Boulevard Residences Residential Condominium 6 Cuscaden Road TS24-01313P

Cuscaden Mansion Residential Condominium 3 Cuscaden Road TS24-01563C

Cuscaden Royale Residential Condominium 5 Cuscaden Road TS24-01525K

Boulevard Vue Residential Condominium 11 Cuscaden Road TS24-01311W

Twentyone Angulia Park Residential Condominium 21 Angulia Park TS24-01374V

TS24-01286P

Skyline @ Orchard Boulevard Residential Condominium 23 Angulia Park TS24-02207W

Parteson Linc Residential Condominium 20 Paterson Edge TS24-00697W

Orchard View Residential Condominium 29 Angulia Park TS24-01591N

The Parteson Edge Residential Apartment 26 Paterson Road TS24-01815W

EtonHouse International Pre School Educational Instituition School 2 Orchard Boulevard TS24-02087X Potentially to be demolished

Orchard Bel Air Residential Condominium 245 Orchard Boulevard TS24-01280X



Residence 8 Residential Landed House 31 Lengkok Merak TS24-01783N

33 Lengkok Merak TS24-01783N

35 Lengkok Merak TS24-01783N

37 Lengkok Merak TS24-01783N

39 Lengkok Merak TS24-01783N

41 Lengkok Merak TS24-01783N

43 Lengkok Merak TS24-01783N

45 Lengkok Merak TS24-01783N

47 Lengkok Merak TS24-01783N

Kim Lin Park Residential Landed House 1 Lengkok Merak TS24-00504T

3 Lengkok Merak TS24-00505A

5 Lengkok Merak TS24-00506K

7 Lengkok Merak TS24-00507N

9 Lengkok Merak TS24-00508X

11 Lengkok Merak TS24-00509L

13 Lengkok Merak TS24-00510N

15 Lengkok Merak TS24-00511X

17 Lengkok Merak TS24-00512L

19 Lengkok Merak TS24-00513C

21 Lengkok Merak TS24-00514M

23 Lengkok Merak TS24-00515W

25 Lengkok Merak TS24-00516V

27 Lengkok Merak TS24-00517P

29 Lengkok Merak TS24-00518T

3 One Tree Hill TS24-00525X

5 One Tree Hill TS24-00526L

7 One Tree Hill TS24-01979M

9 One Tree Hill TS24-01980L

11 One Tree Hill TS24-01981C

13 One Tree Hill TS24-019782M

16 Lengkok Merak TS24-00524N

18 Lengkok Merak TS24-00523K

20 Lengkok Merak TS24-00522A

22 Lengkok Merak TS24-00521P

24 Lengkok Merak TS24-00520T

26 Lengkok Merak TS24-00519A

17 One Tree Hill TS24-00222P

32 Jalan Tupai TS24-00439M

30 Jalan Tupai TS24-00440L

31 One Tree Hill TS24-00438C

37 Jalan Tupai TS24-00437L

35 Jalan Tupai TS24-00436X

33 Jalan Tupai TS24-00435N

31 Jalan Tupai TS24-00434K

29 Jalan Tupai TS24-00433A

27 Jalan Tupai TS24-00432T

25 Jalan Tupai TS24-00431P

45 One Tree Hill TS24-00430V

41 One Tree Hill TS24-00428P

39 One Tree Hill TS24-00427V

37 One Tree Hill TS24-00426W

35 One Tree Hill TS24-00425M

33 One Tree Hill TS24-00424C

14 One Tree Hill TS24-00423L

16 One Tree Hill TS24-00422X

18 One Tree Hill TS24-00421N

20 One Tree Hill TS24-00420K

24 One Tree Hill TS24-00418N



26 One Tree Hill TS24-00417K

28 One Tree Hill TS24-00416A

30 One Tree Hill TS24-00415T

32 One Tree Hill TS24-00414P

34 One Tree Hill TS24-00413V

36 One Tree Hill TS24-00412W

38 One Tree Hill
TS24-00411M/ TS24-
00410C

42 One Tree Hill TS24-00409W

44 One Tree Hill TS24-00408M

46 One Tree Hill TS24-00407C

48 One Tree Hill TS24-00406L

19 Jalan Tupai TS24-00405X

17 Jalan Tupai TS24-00404N

15 Jalan Tupai TS24-00403K

11A Jalan Tupai TS24-00402A

11 Jalan Tupai TS24-00326T

2 Jalan Arnap TS24-00330A

4 Jalan Arnap TS24-00329N

6 Jalan Arnap TS24-003328K

8 Jalan Arnap TS24-00327A

7 Jalan Kelawar TS24-00325P

5 Jalan Kelawar TS24-00324V

6 Jalan Kelawar TS24-00401T

8 Jalan Kelawar TS24-00400P

10 Jalan Kelawar TS24-00399W

12 Jalan Kelawar TS24-00398M

14 Jalan Kelawar TS24-00397C

16 Jalan Kelawar TS24-00396L

18 Jalan Kelawar TS24-00395X

20 Jalan Kelawar TS24-00394N

22 Jalan Kelawar TS24-00393K

26 Jalan Kelawar TS24-00391T

28 Jalan Kelawar TS24-00390P28 Jalan Kelawar TS24-00390P

28 Jalan Tupai TS24-02167V

28A Jalan Tupai TS24-02168P

26 Jalan Tupai TS24-00443W

24 Jalan Tupai TS24-01804T

22D Jalan Tupai TS24-01805A

22C Jalan Tupai TS24-01806K

22B Jalan Tupai TS24-01515C

22A Jalan Tupai TS24-01516M

22Jalan Tupai TS24-01517W

22A Jalan Tupai TS24-01633X

20 Jalan Tupai TS24-01634L

18 Jalan Tupai TS24-00447A

16 Jalan Tupai TS24-00448K

12 Jalan Tupai TS24-00224A

10 Jalan Tupai TS24-00331K

8 Jalan Tupai TS24-00332N

6 Jalan Tupai TS24-00333X

4 Jalan Tupai TS24-00334L

28 Paterson Road TS24-00972K

One Tree Hill Garden 12 One Tree Hill TS24-01397X

Kum Hing Ct Residential Apartment 28 Tomlinson Road TS24-01074M 1990

36 Tomlinson Road TS24-01074M

The Grange Residential Condominium 1 Grange Garden TS24-02035T

3 Grange Garden TS24-02035T

Parkview Eclat Residential Condominium 138 Grange Road TS24-02228A



One Tree Hill Residences Residential Condominium 1A One Tree Hill TS24-02200A

Substation - - 1 One Tree Hill TS24-01111N

- Residential Landed House 130 Grange Road TS24-0111N

One Tree Hill Mansions Residential Apartment 69 One Tree Hill TS24-00847T

Paterson Court Residential Condominium 6 One Tree Hill TS24-00848A

8 One Tree Hill TS24-00848A

The Orchard Residences Residential Condominium 238 Orchard Blvd TS21-01272M

Ion Orchard Public/Commercial Building Shopping Mall 2 Orchard Turn TS21-01272M

Wisma Atria Public/Commercial Building Shopping Mall 435 Orchard Road TS21-00824K
Ngee Ann City/  Takasyimaya 
Shopping Centre Public/Commercial Building Shopping Mall 391 Orchard Road TS21-01206C

Orchard Park Suites Residences Condominium 11 Orchard Turn TS21-00872K

ISS International School (Elementry  
& Middle School) Educational Instituition School 25, 25A Paterson Road TS21-99515V

TS21-00159L

Paterson Suites Residences Condominium 55, 57 Paterson Road TS21-01462L

The Paterson Residences Condominium 63 Paterson Road TS21-01244P

Oversea Family College Educational Instituition 25B,C,D,J,K Paterson Road TS21-00833W Potentially to be demolished

Finnish Supplementary School Educational Instituition 25H Paterson Road TS21-00833W Potentially to be demolished

Norwegian Supplementary School Educational Instituition 25F Paterson Road TS21-00833W Potentially to be demolished

Paterson Garden 27 Paterson Road TS21-00488L

29 Paterson Road TS21-00533C

31 Paterson Road TS21-00535W

33 Paterson Road TS21-00537P

35 Paterson Road TS21-00539A

37 Paterson Road TS21-00623M

39 Paterson Road TS21-00382K

41 Paterson Road TS21-00387M

1 Lengkok Angsa TS21-00386C

3 Lengkok Angsa TS21-00385L

5 Lengkok Angsa TS21-00384X

7 Lengkok Angsa TS21-00383N

9 Lengkok Angsa TS21-00375V

11 Lengkok Angsa TS21-00374W

13 Lengkok Angsa TS21-00373M13 Lengkok Angsa TS21-00373M

15 Lengkok Angsa TS21-00372C

17 Lengkok Angsa TS21-00371L

19 Lengkok Angsa TS21-00370X

- Residential Landed House 43 Grange Road TS21-00852P

41 Grange Road TS21-00852P

39 Grange Road TS21-00852P

Paterson Residences Residential Condominium TS24-01972T

TS24-01972T

TS24-01972T

The Lumos Residential Aprtment 9 Leonie Hill TS21-00450V

Leonie View Residential Condominium 1 Leonie Hill TS21-00152V

Twin Peaks Residential Condominium 33 Leonie Hill Road TS21-00644T

Horizon Towers (East) Residential Condominium 15 Leonie Hill Road TS21-00792W

Horizon Towers (West) Residential Condominium 29 Leonie Hill TS21-00792W

Leonie Garden Residential Condominium 23 Leonie Hill TS21-00886K

25 Leonie Hill TS21-00886K

27 Leonie Hill TS21-00886K

Leonie Tower Residential Apartment 20 Leonie Hill TS21-00694K

Apartment 28 Leonie Hill TS21-00694K

Riva Lodge Residential Condominium 36 Leonie Hill TS21-00918M

Leonie Studio Residential Apartment 21 Leonie Hill TS21-00756C

Leonie Hill Residences Residential Condominium 1 Leonie Hill Road TS21-01315V

Rivershire Residential Condominium 31 Leonie Hill TS21-00856N

High Comission Of India Public/Commercial Building High commision 31 Leonie Hill Road TS21-00141A

Grange Infinite Residential Condominium 27 Grange Road TS21-00785X



Leonie Parc View Residential Apartment 22 Leonie Hill Road TS21-00693A

Grange Hts Residential Apartment 15 Grange Road TS21-00687V

Futura Residential Condominium 14 Leonie Hill Road TS21-00691P

Sam Kiang Mansion Residential Condominium 23 Saint Thomas Walk TS21-01060X

The Grangeford Residential Apartment 25 Grange Road TS21-99678M

7 Grange Road TS21-99679W

Riveria Gardens Residential Condominium 8 Riveria Vally Grove TS21-01459L

Leonie Condotel Residential Condominium 2 Leonie Hill Road TS21-01391C

Luma Residential Condominium 6 River Vally Grove TS21-00866P

The Verb @RV Residential Condominium 348 River Valley Road TS21-00984W

2 rvg Residential Condominium  2 River Valley Road TS21-01348T

Riverdale Residences Residential Condominium 346 River Valley Road TS21-01197M

Wilmer House Residential Apartment 1 St. Thomas Walk TS21-99605P

St. Thomas Lodge Residential Condominium 32 Saint Thomas Walk TS21-00827L

Yong An Park Residential Condominium 325 River Valley Road TS21-00795T

333 River Valley Road TS21-00795T

331 River Valley Road TS21-00795T

329 River Valley Road TS21-00795T

327 River Valley Road TS21-00795T

The Cosmopoliton Residential Condominium 200 River Valley Road TS21-01388C

The Trillium Residential Condominium 118 Kim Seng Road TS21-01467P

116 Kim Seng Road TS21-01467P

114 Kim Seng Road TS21-01467P

112 Kim Seng Road TS21-01467P

The Morningside Residential Condominium 1 Jalan Kuala TS21-00858L

River Valley Primary School Educational Instituition School 2 River Valley Green TS21-01192K
Ministry Manpower Occupational 
Safety & Health Public/Commercial Building Government Sector 120 Kim Seng Road TS21-01195L

Foreign Manpower Mgt Div Public/Commercial Building Government Sector 120 Kim Seng Road TS21-01195L Potentially to be demolished

Rivergate Residential Apartment 93 Robertson Quay TS21-01423T

99 Robertson Quay TS21-01423T

97 Robertson Quay TS21-01423T

Kim Seng Park Park/Natural Reserve/ Garden Park TS21-01195L

Centennia Suites Residential Condominium 100 Kim Seng Road TS21-00759V

Great World Service Apt Public/Commercial Building Service Apartment 2 Kim Seng Walk TS21-01713V

ERC Institute Educational Instituition Educational Instituition 343 River Valley Road TS21-01195L Potentially to be demolished

341 River Valley Road TS21-01195L

345 River Valley Road TS21-01195L

Mirage Tower Residential Condominium 80 Kim Seng Road TS21-00990T

Tribeca Residential Condominium 60 Kim Seng Road TS21-01455A

Car Park - Car Park TS21-99191M

TS21-99190P

TS21-99195T

TS21-00895W

RV Residences Residential Apartment 461 River Valley Road TS24-02206M

Car Park - Car park TS21-99192W

Zouk Commercial Entertainment 17 Jia Kim Street TS21-99208N

19 Jia Kim Street TS21-99196A

21 Jia Kim Street TS21-99196A
Grand Copthorne Waterfront Hotel 
Singapore Public/Commercial Building Hotel 392 Havelock Road TS21-01093C

Waterfront Plaza Public/Commercial Building Shopping Mall 390A Havelock Road TS21-01093C

Kings Ctr Public/Commercial Building Office 390 Havelock Road TS21-01073N

Great World City Public/Commercial Building Shopping Mall 1 Kim Seng Promenade TS24-01713V

Public Housing Residential HDB 88 Zion Road TS24-00962C

89 Zion Road TS24-01038L

90 Zion Road TS24-01037X

91 Zion Road TS24-01197P

92 Zion Road TS24-00960X

87 Zion Road TS24-00961L



93 Havelock TS24-01901L

Shui Xian Temple Religious site Temple 10A Zion Road TS24-01915L

Convent Gdn PO Public/Commercial Building Post office 92 Zion Road TS24-00960X
Holiday Inn Atrium Shopping 
Centre Public/Commercial Building Shopping Mall 317 Outrium Road MK01-01573V

Shell Havelock Petrol Station Petol Station 548 Havelock Road
TS24-00772W, TS24-
99863L, TS24-

Appolo Pk O/S Park/Natural Reserve/ Garden Park
TS22-00246X, TS22-
00240V, TS22-

Harvest Mansion Residential Apartment 550 Havelock Road TS24-01731P

Isetan office building Public/Commercial Building Office MK01-00855X

Giok Hock Tian Temple Religious site Temple 495 Havelock MK01-01930P

MK01-01931P

Tan Boon Liat Building Public/ Commercial building Office/ Commercial 315 Outram road MK01-01557P

Parking area MK01-01562A

Apolla Park Park/Natural Reserve/ Garden Park TS22-00246X

Shell Public/ Commercial building Petrol Station 305 Outram Road MK01-02986L

Furama Riverfront Singapore Public/ Commercial building Hotel 405 Havelock Road TS22-00171A
Sana Christian Aftercare 
Counselling Services Public/ Commercial building Counselling Services 10 Seng Poh Road MK01-00481W

New Cape Inn Public/ Commercial building Hotel 3 Seng Poh Road MK01-98653T

- Commercial with residential 289 Outram road MK01-99667V

287 Outram road MK01-99688P

285 Outram road MK01-99689T

283 Outram road MK01-99670V

281, 279 Outram road MK01-99701K

277 Outram road MK01-99675N

275 Outram road MK01-99673A

273 Outram road MK01-99672T

271 Outram road MK01-99676X

269 Outram road MK01-99677L

267, 265 Outram road MK01-99887A

263 Outram road MK01-99698V

261 Outram road MK01-99680L

- Commercial with residential shophouses with residential above MK01-99679M

MK01-99685P

MK01-99684V

Isetan Office Building Public/ commercial buiding 593 Havelock Road MK01-00858X

Havelock Height Residential HDB 94 Zion Road MK01-01714C

95 Zion Road MK01-01715M

HDB Bukit Merah Residential HDB 29 Havelock Road MK01-00576N

31 Taman Ho Swee MK01-00581L

33 Taman Ho Swee MK01-00586P

Bukit Ho Swee View Residential HDB 2 Jalan Bukit Ho Swee MK01-02990C

4 Jalan Bukit Ho Swee MK01-02991M

6 Taman Ho Swee MK01-02992W

8 Taman Ho Swee MK01-02993V

10 Taman Ho Swee MK01-02994P

12 Taman Ho Swee MK01-02995T

12A Taman Ho Swee MK01-02999X

14 Taman Ho Swee MK01-02996A

16 Taman Ho Swee MK01-02997K

18 Taman Ho Swee MK01-02998N

Parking lot MK01-03601C
Singapore Examinants and 
Assessment Board Public/ commercial building 298 Jalan Bukit Ho Swee MK01-03631L

MK01-03600L

Harvest Mansions Residential Condominium 550 Havelock Road TS24-01731P

Ganges Centre Public/ Commercial building office rental 554 Havelock Road TS24-99222N

Moulmein Kallang TC branch Office Public/ Commercial building town council 568 Ganges Avenue TS24-01583V

Kim Seng CC Public/ Commercial building Community Centre 570 Havelock Road TS24-01698M

Emarald PK Resiential Condominium 2,4,6 Indus Road TS24-01577C

Boon Tiong Arcadia Residential HDB 1 Tiong Bahru Road MK01-01079W



3 Tiong Bahru Road MK01-01081M

5 Tiong Bahru Road MK01-01083V

7 Tiong Bahru Road MK01-01085T

9 Tiong Bahru Road MK01-01087K

2A Boon Tiong Road MK01-01541C

2C Boon Tiong Road MK01-01541C

2D Boon Tiong Road MK01-01541C

4A Boon Tiong Road MK01-02926M

4B Boon Tiong Road MK01-02926M

6A Boon Tiong Road MK01-02926M

6B Boon Tiong Road MK01-02926M

6C Boon Tiong Road MK01-02926M

8A Boon Tiong Road MK01-02926M

8B Boon Tiong Road MK01-02926M

10A Boon Tiong Road MK01-02926M

HDB Bukit Merah Residential HDB 17 Tiong Bahru Road MK01-00871T

18 Tiong Bahru Road MK01-00864M

19 Tiong Bahru Road MK01-00870T

20 Tiong Bahru Road MK01-00863C

21 Tiong Bahru Road MK01-00869A

22 Tiong Bahru Road MK01-00862L

23 Tiong Bahru Road MK01-00868T

24 Tiong Bahru Road MK01-00861X

25 Tiong Bahru Road MK01-00867P

26 Tiong Bahru Road MK01-00860N

27 Tiong Bahru Road MK01-00866V

28 Tiong Bahru Road MK01-00859L

29 Tiong Bahru Road MK01-00865W

Cape Inn Green Workd Hotel 3 Cape Inn Green Workd MK01-98653T

YMCA (Young Woman's Christian 
Association) Public/ Commercial building Association 254 Outrum Road TS22-00145C
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Appendix 2.2 
 
Calibration Certificates for Dust Monitor 
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Appendix 2.3 
 
Summary of Dust Monitoring Data 
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Appendix 2.4 
 
Calibration Certificates for Sound Level 
Meter 
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Appendix 2.5 
 
Summary of Noise Monitoring Data 
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                                               Our Ref: MA-34483/ABS/1    Date: 25/11/2011 
Your Ref: 27179/ENV                                   
      Page 2 of 12 
    

 ON 
   BOUNDARY NOISE MEASUREMENT 
 

 
 
Measured for : AECOM SINGAPORE PTE LTD 
   300 Beach Road 
   #03-00 The Concourse 
   Singapore 199555 

Attn: Mr. Renan Orquiza 
   
 
Date of 
Measurement : 18

th 
November 2011 (Weekday) 

 
  

Place of Inspection :  Stevens Court, 88 Stevens Road 
     (See Figure 1) 
 

 
Method of 
Measurement : The sound pressure level was measured using a Type 1 Integrating 

Sound Level Meter in ‘A’ weighted level (dBA). The measurement 
was taken in Equivalent Continuous noise level in accordance to the 
requirement provided in the (Control of Noise at Construction Sites) 
Regulation 2001 

  All information regarding the test was provided by the client’s 
representative – Mr. Renan Orquiza 

 
Result : Refer to Table 1-2c for details of measurement and Figure 1 for 

location of measurement. Refer to (Appendix I) attached for the 
requirement for Environmental Protection and Management (Control 
of Noise at Construction Sites) Regulation 2001, No.S 276/2001 
Second Schedule.  

 
 
Conclusion    : See Appendix I for the Second Schedule, Part IB ,Part IIB 

  & Part IIIB for Maximum Permissible Noise level for LAeq over 
  12hrs, 1.0hrs & 5 minutes consecutively. 
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The measurement for 12hrs LAeq meets the requirement based on 
Second Schedule Part l (b) except those highlighted in red. 
(Refer to Table 1). 
 
 
The measurement for 1.0hrs LAeq meets the requirements based on 
Second Schedule Part IIb except those highlighted in red. 
(Refer to Table 2b, 2c) 
 
 
The measurements for 5 mins LAeq meets the requirements based on 
Second Schedule Part IIIb except those highlighted in red. 
(Refer to Table 2b, 2c) 

 
 
 
 
 
 
 
 
 
 
 

Awadh bin Salim Prem H. Advani 
Testing Officer Engineer 
 Maintenance Testing Department 
 Mechanical Technology Division 
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Results:  TABLE 1 
Sound Measurement Data 

 

Time of Measurement Maximum Permissible Noise Equivalent Level Limit  
(dBA )(Refer to Appendix I) 

 
Location 

 
Date of Measurement 

Start 
( Hrs ) 

End 
( Hrs ) 

Equivalent 
 Continuous 

Level 
( dBA ) 

(a) Hospitals, 
schools, institutions 
of higher learning, 
homes for the aged 

sick.etc 

(b) Residential 
Buildings located less 
than 150m from the 
construction site 
where the noise is 
being emitted 

(c) Buildings (other 
than those in 

paragraph (a) and 
(b)) 

 18 November 2011 07:00:00 19:00:00 
77.1 

( LAeq 12hr ) 
60 75 75 

1 

18 November 2011 19:00:00 07:00:00 
74.2 

( LAeq 12hr ) 
50 - 65 
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Figure 1: Location of measurement 
(Stevens Court, 88 Stevens Rd) 
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Table 2a : Sound Measurement Data ( Location 1 )

( Period from 0700hrs to 1900hrs )

L Aeq L Aeq
S/No Date Time 5 Min 1 hr

dB dB
1 18/11/2011 7:00:00 74.1 76.5
2 18/11/2011 7:05:00 75.1
3 18/11/2011 7:10:00 76.3
4 18/11/2011 7:15:00 74.1
5 18/11/2011 7:20:00 77.2
6 18/11/2011 7:25:00 76.8
7 18/11/2011 7:30:00 75.7
8 18/11/2011 7:35:00 76.8
9 18/11/2011 7:40:00 75.5
10 18/11/2011 7:45:00 77.5
11 18/11/2011 7:50:00 78.8
12 18/11/2011 7:55:00 77.1
13 18/11/2011 8:00:00 76.7 76.9
14 18/11/2011 8:05:00 76.8
15 18/11/2011 8:10:00 78.1
16 18/11/2011 8:15:00 75.4
17 18/11/2011 8:20:00 74.9
18 18/11/2011 8:25:00 78.3
19 18/11/2011 8:30:00 76.9
20 18/11/2011 8:35:00 74.9
21 18/11/2011 8:40:00 77.5
22 18/11/2011 8:45:00 77.3
23 18/11/2011 8:50:00 76.7
24 18/11/2011 8:55:00 77.4
25 18/11/2011 9:00:00 77.8 78.0
26 18/11/2011 9:05:00 76.5
27 18/11/2011 9:10:00 74.7
28 18/11/2011 9:15:00 75.6
29 18/11/2011 9:20:00 77.6
30 18/11/2011 9:25:00 77.5
31 18/11/2011 9:30:00 78.9
32 18/11/2011 9:35:00 78.5
33 18/11/2011 9:40:00 78.6
34 18/11/2011 9:45:00 77.5
35 18/11/2011 9:50:00 81.4
36 18/11/2011 9:55:00 77.3
37 18/11/2011 10:00:00 77.2 77.4
38 18/11/2011 10:05:00 76.6
39 18/11/2011 10:10:00 78.3
40 18/11/2011 10:15:00 75.3
41 18/11/2011 10:20:00 77.9
42 18/11/2011 10:25:00 77.5
43 18/11/2011 10:30:00 77.4
44 18/11/2011 10:35:00 78.1
45 18/11/2011 10:40:00 76.8
46 18/11/2011 10:45:00 78.2
47 18/11/2011 10:50:00 77.9
48 18/11/2011 10:55:00 77.3

        Equivalent Continuous Sound Pressure Level at 5 mins & 1hrs interval
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Table 2a : Sound Measurement Data ( Location 1 )

( Period from 0700hrs to 1900hrs ) Cont'd

49 18/11/2011 11:00:00 77.4 77.5
50 18/11/2011 11:05:00 80.1
51 18/11/2011 11:10:00 77.5
52 18/11/2011 11:15:00 76.4
53 18/11/2011 11:20:00 76.2
54 18/11/2011 11:25:00 77.3
55 18/11/2011 11:30:00 76.3
56 18/11/2011 11:35:00 77.4
57 18/11/2011 11:40:00 78.2
58 18/11/2011 11:45:00 77.7
59 18/11/2011 11:50:00 76.6
60 18/11/2011 11:55:00 76.8
61 18/11/2011 12:00:00 75.7 76.9
62 18/11/2011 12:05:00 76.7
63 18/11/2011 12:10:00 75.1
64 18/11/2011 12:15:00 76.5
65 18/11/2011 12:20:00 76.3
66 18/11/2011 12:25:00 75.3
67 18/11/2011 12:30:00 80.2
68 18/11/2011 12:35:00 78.1
69 18/11/2011 12:40:00 77.1
70 18/11/2011 12:45:00 76.6
71 18/11/2011 12:50:00 75.7
72 18/11/2011 12:55:00 76.2
73 18/11/2011 13:00:00 76.3 77.1
74 18/11/2011 13:05:00 75.9
75 18/11/2011 13:10:00 78.0
76 18/11/2011 13:15:00 75.6
77 18/11/2011 13:20:00 77.3
78 18/11/2011 13:25:00 75.7
79 18/11/2011 13:30:00 76.9
80 18/11/2011 13:35:00 76.9
81 18/11/2011 13:40:00 79.0
82 18/11/2011 13:45:00 76.3
83 18/11/2011 13:50:00 78.8
84 18/11/2011 13:55:00 77.1
85 18/11/2011 14:00:00 76.3 77.3
86 18/11/2011 14:05:00 76.5
87 18/11/2011 14:10:00 77.6
88 18/11/2011 14:15:00 77.8
89 18/11/2011 14:20:00 77.1
90 18/11/2011 14:25:00 76.8
91 18/11/2011 14:30:00 78.7
92 18/11/2011 14:35:00 75.6
93 18/11/2011 14:40:00 77.8
94 18/11/2011 14:45:00 76.6
95 18/11/2011 14:50:00 78.6
96 18/11/2011 14:55:00 76.7

        Equivalent Continuous Sound Pressure Level at 5 mins & 1hrs interval
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Table 2a : Sound Measurement Data ( Location 1 )

( Period from 0700hrs to 1900hrs ) Cont'd

97 18/11/2011 15:00:00 77.2 76.7
98 18/11/2011 15:05:00 76.2
99 18/11/2011 15:10:00 76.4
100 18/11/2011 15:15:00 78.0
101 18/11/2011 15:20:00 76.1
102 18/11/2011 15:25:00 75.4
103 18/11/2011 15:30:00 78.1
104 18/11/2011 15:35:00 77.0
105 18/11/2011 15:40:00 77.3
106 18/11/2011 15:45:00 76.5
107 18/11/2011 15:50:00 76.7
108 18/11/2011 15:55:00 74.6
109 18/11/2011 16:00:00 77.2 76.9
110 18/11/2011 16:05:00 76.1
111 18/11/2011 16:10:00 76.7
112 18/11/2011 16:15:00 75.9
113 18/11/2011 16:20:00 78.3
114 18/11/2011 16:25:00 76.4
115 18/11/2011 16:30:00 77.5
116 18/11/2011 16:35:00 76.0
117 18/11/2011 16:40:00 77.1
118 18/11/2011 16:45:00 76.5
119 18/11/2011 16:50:00 78.0
120 18/11/2011 16:55:00 76.7
121 18/11/2011 17:00:00 76.7 76.8
122 18/11/2011 17:05:00 75.4
123 18/11/2011 17:10:00 76.6
124 18/11/2011 17:15:00 77.1
125 18/11/2011 17:20:00 77.4
126 18/11/2011 17:25:00 75.7
127 18/11/2011 17:30:00 76.8
128 18/11/2011 17:35:00 74.9
129 18/11/2011 17:40:00 77.2
130 18/11/2011 17:45:00 78.7
131 18/11/2011 17:50:00 76.9
132 18/11/2011 17:55:00 76.9
133 18/11/2011 18:00:00 77.0 76.7
134 18/11/2011 18:05:00 78.6
135 18/11/2011 18:10:00 76.4
136 18/11/2011 18:15:00 76.8
137 18/11/2011 18:20:00 76.5
138 18/11/2011 18:25:00 77.0
139 18/11/2011 18:30:00 76.8
140 18/11/2011 18:35:00 76.4
141 18/11/2011 18:40:00 77.3
142 18/11/2011 18:45:00 75.1
143 18/11/2011 18:50:00 76.1
144 18/11/2011 18:55:00 74.7

        Equivalent Continuous Sound Pressure Level at 5 mins & 1hrs interval
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Table 2b : Sound Measurement Data ( Location 1 )

( Period from 1900hrs to 2200hrs )

L Aeq L Aeq
S/No Date Time 5 Min 1 hr

dB dB
1 18/11/2011 19:00:00 74.2 71.4
2 18/11/2011 19:05:00 69.1
3 18/11/2011 19:10:00 71.3
4 18/11/2011 19:15:00 72.3
5 18/11/2011 19:20:00 69.9
6 18/11/2011 19:25:00 72.2
7 18/11/2011 19:30:00 69.3
8 18/11/2011 19:35:00 68.2
9 18/11/2011 19:40:00 72.6
10 18/11/2011 19:45:00 72.3
11 18/11/2011 19:50:00 70.9
12 18/11/2011 19:55:00 70.1
13 18/11/2011 20:00:00 71.8 75.2
14 18/11/2011 20:05:00 71.5
15 18/11/2011 20:10:00 71.6
16 18/11/2011 20:15:00 73.2
17 18/11/2011 20:20:00 76.6
18 18/11/2011 20:25:00 73.7
19 18/11/2011 20:30:00 75.8
20 18/11/2011 20:35:00 77.0
21 18/11/2011 20:40:00 75.8
22 18/11/2011 20:45:00 73.9
23 18/11/2011 20:50:00 76.5
24 18/11/2011 20:55:00 78.2
25 18/11/2011 21:00:00 80.4 76.3
26 18/11/2011 21:05:00 74.5
27 18/11/2011 21:10:00 73.4
28 18/11/2011 21:15:00 74.9
29 18/11/2011 21:20:00 78.9
30 18/11/2011 21:25:00 73.8
31 18/11/2011 21:30:00 77.1
32 18/11/2011 21:35:00 75.8
33 18/11/2011 21:40:00 76.3
34 18/11/2011 21:45:00 74.1
35 18/11/2011 21:50:00 73.8
36 18/11/2011 21:55:00 76.2

        Equivalent Continuous Sound Pressure Level at 5 mins & 1hrs interval
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Table 2c : Sound Measurement Data ( Location 1 )

( Period from 2200hrs to 0700hrs )

L Aeq L Aeq
S/No Date Time 5 Min 1 hr

dB dB
1 18/11/2011 22:00:00 79.1 75.7
2 18/11/2011 22:05:00 73.6
3 18/11/2011 22:10:00 76.1
4 18/11/2011 22:15:00 74.3
5 18/11/2011 22:20:00 75.2
6 18/11/2011 22:25:00 73.9
7 18/11/2011 22:30:00 74.8
8 18/11/2011 22:35:00 75.2
9 18/11/2011 22:40:00 75.6
10 18/11/2011 22:45:00 77.0
11 18/11/2011 22:50:00 76.2
12 18/11/2011 22:55:00 74.3
13 18/11/2011 23:00:00 75.5 74.8
14 18/11/2011 23:05:00 73.6
15 18/11/2011 23:10:00 77.4
16 18/11/2011 23:15:00 72.9
17 18/11/2011 23:20:00 75.7
18 18/11/2011 23:25:00 74.0
19 18/11/2011 23:30:00 76.4
20 18/11/2011 23:35:00 73.5
21 18/11/2011 23:40:00 74.8
22 18/11/2011 23:45:00 74.8
23 18/11/2011 23:50:00 74.2
24 18/11/2011 23:55:00 72.2
25 19/11/2011 0:00:00 75.1 73.8
26 19/11/2011 0:05:00 75.3
27 19/11/2011 0:10:00 72.0
28 19/11/2011 0:15:00 73.3
29 19/11/2011 0:20:00 73.2
30 19/11/2011 0:25:00 74.1
31 19/11/2011 0:30:00 74.1
32 19/11/2011 0:35:00 73.5
33 19/11/2011 0:40:00 75.6
34 19/11/2011 0:45:00 72.8
35 19/11/2011 0:50:00 72.6
36 19/11/2011 0:55:00 71.5
37 19/11/2011 1:00:00 72.8 72.2
38 19/11/2011 1:05:00 73.4
39 19/11/2011 1:10:00 72.6
40 19/11/2011 1:15:00 72.5
41 19/11/2011 1:20:00 71.5
42 19/11/2011 1:25:00 72.6
43 19/11/2011 1:30:00 70.8
44 19/11/2011 1:35:00 71.7
45 19/11/2011 1:40:00 72.9
46 19/11/2011 1:45:00 71.9
47 19/11/2011 1:50:00 72.0
48 19/11/2011 1:55:00 71.2

        Equivalent Continuous Sound Pressure Level at 5 mins & 1hrs interval
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Table 2c : Sound Measurement Data ( Location 1 )

( Period from 2200hrs to 0700hrs ) Cont'd

49 19/11/2011 2:00:00 72.3 71.3
50 19/11/2011 2:05:00 70.5
51 19/11/2011 2:10:00 70.6
52 19/11/2011 2:15:00 71.5
53 19/11/2011 2:20:00 71.4
54 19/11/2011 2:25:00 72.2
55 19/11/2011 2:30:00 70.4
56 19/11/2011 2:35:00 71.1
57 19/11/2011 2:40:00 72.0
58 19/11/2011 2:45:00 71.3
59 19/11/2011 2:50:00 71.2
60 19/11/2011 2:55:00 70.9
61 19/11/2011 3:00:00 71.5 71.1
62 19/11/2011 3:05:00 72.1
63 19/11/2011 3:10:00 70.0
64 19/11/2011 3:15:00 71.0
65 19/11/2011 3:20:00 70.1
66 19/11/2011 3:25:00 72.4
67 19/11/2011 3:30:00 69.8
68 19/11/2011 3:35:00 70.4
69 19/11/2011 3:40:00 70.5
70 19/11/2011 3:45:00 71.4
71 19/11/2011 3:50:00 72.0
72 19/11/2011 3:55:00 70.7
73 19/11/2011 4:00:00 70.2 70.7
74 19/11/2011 4:05:00 72.0
75 19/11/2011 4:10:00 72.3
76 19/11/2011 4:15:00 70.3
77 19/11/2011 4:20:00 71.5
78 19/11/2011 4:25:00 68.6
79 19/11/2011 4:30:00 70.2
80 19/11/2011 4:35:00 70.7
81 19/11/2011 4:40:00 71.3
82 19/11/2011 4:45:00 69.5
83 19/11/2011 4:50:00 71.2
84 19/11/2011 4:55:00 68.4
85 19/11/2011 5:00:00 69.8 71.7
86 19/11/2011 5:05:00 69.1
87 19/11/2011 5:10:00 71.8
88 19/11/2011 5:15:00 72.3
89 19/11/2011 5:20:00 72.3
90 19/11/2011 5:25:00 70.8
91 19/11/2011 5:30:00 73.1
92 19/11/2011 5:35:00 71.0
93 19/11/2011 5:40:00 71.0
94 19/11/2011 5:45:00 73.7
95 19/11/2011 5:50:00 71.4
96 19/11/2011 5:55:00 71.8

        Equivalent Continuous Sound Pressure Level at 5 mins & 1hrs interval
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Table 2c : Sound Measurement Data ( Location 1 )

( Period from 2200hrs to 0700hrs ) Cont'd

97 19/11/2011 6:00:00 74.1 75.6
98 19/11/2011 6:05:00 71.2
99 19/11/2011 6:10:00 72.8
100 19/11/2011 6:15:00 72.2
101 19/11/2011 6:20:00 77.2
102 19/11/2011 6:25:00 73.3
103 19/11/2011 6:30:00 71.9
104 19/11/2011 6:35:00 75.9
105 19/11/2011 6:40:00 81.0
106 19/11/2011 6:45:00 76.2
107 19/11/2011 6:50:00 74.9
108 19/11/2011 6:55:00 74.7

        Equivalent Continuous Sound Pressure Level at 5 mins & 1hrs interval
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                                               Our Ref: MA-34483/ABS/2    Date: 25/11/2011 
Your Ref: 27179/ENV                                   
      Page 2 of 12 
    

 ON 
   BOUNDARY NOISE MEASUREMENT 
 

 
 
Measured for : AECOM SINGAPORE PTE LTD 
   300 Beach Road 
   #03-00 The Concourse 
   Singapore 199555 

Attn: Mr. Renan Orquiza 
   
 
Date of 
Measurement : 18

th 
November 2011 (Weekday) 

 
  

Place of Inspection :  Villa D’Este, 105A Dalvey Road 
     (See Figure 1) 
 

 
Method of 
Measurement : The sound pressure level was measured using a Type 1 Integrating 

Sound Level Meter in ‘A’ weighted level (dBA). The measurement 
was taken in Equivalent Continuous noise level in accordance to the 
requirement provided in the (Control of Noise at Construction Sites) 
Regulation 2001 

  All information regarding the test was provided by the client’s 
representative – Mr. Renan Orquiza 

 
Result : Refer to Table 1-2c for details of measurement and Figure 1 for 

location of measurement. Refer to (Appendix I) attached for the 
requirement for Environmental Protection and Management (Control 
of Noise at Construction Sites) Regulation 2001, No.S 276/2001 
Second Schedule.  

 
 
Conclusion    : See Appendix I for the Second Schedule, Part IB ,Part IIB 

  & Part IIIB for Maximum Permissible Noise level for LAeq over 
  12hrs, 1.0hrs & 5 minutes consecutively. 
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The measurement for 12hrs LAeq meets the requirement based on 
Second Schedule Part l (b). 
 
 
The measurement for 1.0hrs LAeq meets the requirements based on 
Second Schedule Part IIb except those highlighted in red. 
(Refer to Table 2c) 
 
 
The measurements for 5 mins LAeq meets the requirements based on 
Second Schedule Part IIIb except those highlighted in red. 
(Refer to Table 2c) 

 
 
 
 
 
 
 
 
 
 
 

Awadh bin Salim Prem H. Advani 
Testing Officer Engineer 
 Maintenance Testing Department 
 Mechanical Technology Division 
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Results:  TABLE 1 
Sound Measurement Data 

 

Time of Measurement Maximum Permissible Noise Equivalent Level Limit  
(dBA )(Refer to Appendix I) 

 
Location 

 
Date of Measurement 

Start 
( Hrs ) 

End 
( Hrs ) 

Equivalent 
 Continuous 

Level 
( dBA ) 

(a) Hospitals, 
schools, institutions 
of higher learning, 
homes for the aged 

sick.etc 

(b) Residential 
Buildings located less 
than 150m from the 
construction site 
where the noise is 
being emitted 

(c) Buildings (other 
than those in 

paragraph (a) and 
(b)) 

 18 November 2011 07:00:00 19:00:00 
63.7 

( LAeq 12hr ) 
60 75 75 

2 

18 November 2011 19:00:00 07:00:00 
60.3 

( LAeq 12hr ) 
50 - 65 
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 Figure 1: Location of measurement 
(Villa D’Este, 105A Dalvey Road) 
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Table 2a : Sound Measurement Data ( Location 2 )

( Period from 0700hrs to 1900hrs )

L Aeq L Aeq
S/No Date Time 5 Min 1 hr

dB dB
1 18/11/2011 7:00:00 59.6 58.1
2 18/11/2011 7:05:00 57.6
3 18/11/2011 7:10:00 58.6
4 18/11/2011 7:15:00 57.1
5 18/11/2011 7:20:00 59.2
6 18/11/2011 7:25:00 55.6
7 18/11/2011 7:30:00 54.5
8 18/11/2011 7:35:00 56.3
9 18/11/2011 7:40:00 56.1
10 18/11/2011 7:45:00 60.3
11 18/11/2011 7:50:00 59.9
12 18/11/2011 7:55:00 58.1
13 18/11/2011 8:00:00 61.5 62.1
14 18/11/2011 8:05:00 59.5
15 18/11/2011 8:10:00 61.3
16 18/11/2011 8:15:00 62.1
17 18/11/2011 8:20:00 60.7
18 18/11/2011 8:25:00 62.8
19 18/11/2011 8:30:00 62.3
20 18/11/2011 8:35:00 61.7
21 18/11/2011 8:40:00 61.5
22 18/11/2011 8:45:00 60.2
23 18/11/2011 8:50:00 65.5
24 18/11/2011 8:55:00 62.9
25 18/11/2011 9:00:00 63.1 62.9
26 18/11/2011 9:05:00 63.6
27 18/11/2011 9:10:00 60.6
28 18/11/2011 9:15:00 64.6
29 18/11/2011 9:20:00 60.5
30 18/11/2011 9:25:00 60.0
31 18/11/2011 9:30:00 62.9
32 18/11/2011 9:35:00 63.2
33 18/11/2011 9:40:00 63.4
34 18/11/2011 9:45:00 63.5
35 18/11/2011 9:50:00 63.6
36 18/11/2011 9:55:00 63.5
37 18/11/2011 10:00:00 65.1 65.7
38 18/11/2011 10:05:00 63.5
39 18/11/2011 10:10:00 64.2
40 18/11/2011 10:15:00 64.3
41 18/11/2011 10:20:00 62.8
42 18/11/2011 10:25:00 66.3
43 18/11/2011 10:30:00 61.1
44 18/11/2011 10:35:00 63.7
45 18/11/2011 10:40:00 64.8
46 18/11/2011 10:45:00 66.7
47 18/11/2011 10:50:00 71.6
48 18/11/2011 10:55:00 62.8

        Equivalent Continuous Sound Pressure Level at 5 mins & 1hrs interval
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Table 2a : Sound Measurement Data ( Location 2 )

( Period from 0700hrs to 1900hrs ) Cont'd

49 18/11/2011 11:00:00 62.5 63.5
50 18/11/2011 11:05:00 63.2
51 18/11/2011 11:10:00 62.4
52 18/11/2011 11:15:00 62.4
53 18/11/2011 11:20:00 62.6
54 18/11/2011 11:25:00 63.5
55 18/11/2011 11:30:00 66.7
56 18/11/2011 11:35:00 62.7
57 18/11/2011 11:40:00 65.0
58 18/11/2011 11:45:00 63.6
59 18/11/2011 11:50:00 62.9
60 18/11/2011 11:55:00 61.4
61 18/11/2011 12:00:00 62.9 63.5
62 18/11/2011 12:05:00 64.0
63 18/11/2011 12:10:00 65.0
64 18/11/2011 12:15:00 64.8
65 18/11/2011 12:20:00 62.9
66 18/11/2011 12:25:00 64.7
67 18/11/2011 12:30:00 61.3
68 18/11/2011 12:35:00 62.3
69 18/11/2011 12:40:00 63.2
70 18/11/2011 12:45:00 63.9
71 18/11/2011 12:50:00 62.3
72 18/11/2011 12:55:00 63.3
73 18/11/2011 13:00:00 64.4 63.3
74 18/11/2011 13:05:00 65.4
75 18/11/2011 13:10:00 61.4
76 18/11/2011 13:15:00 68.6
77 18/11/2011 13:20:00 59.0
78 18/11/2011 13:25:00 60.5
79 18/11/2011 13:30:00 57.6
80 18/11/2011 13:35:00 61.7
81 18/11/2011 13:40:00 61.8
82 18/11/2011 13:45:00 62.7
83 18/11/2011 13:50:00 62.7
84 18/11/2011 13:55:00 62.5
85 18/11/2011 14:00:00 60.5 63.7
86 18/11/2011 14:05:00 63.0
87 18/11/2011 14:10:00 63.9
88 18/11/2011 14:15:00 63.5
89 18/11/2011 14:20:00 62.9
90 18/11/2011 14:25:00 63.3
91 18/11/2011 14:30:00 65.0
92 18/11/2011 14:35:00 66.8
93 18/11/2011 14:40:00 60.7
94 18/11/2011 14:45:00 65.1
95 18/11/2011 14:50:00 63.1
96 18/11/2011 14:55:00 62.4

        Equivalent Continuous Sound Pressure Level at 5 mins & 1hrs interval
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Table 2a : Sound Measurement Data ( Location 2 )

( Period from 0700hrs to 1900hrs ) Cont'd

97 18/11/2011 15:00:00 63.2 64.3
98 18/11/2011 15:05:00 60.8
99 18/11/2011 15:10:00 62.1
100 18/11/2011 15:15:00 63.5
101 18/11/2011 15:20:00 63.1
102 18/11/2011 15:25:00 61.0
103 18/11/2011 15:30:00 66.9
104 18/11/2011 15:35:00 62.8
105 18/11/2011 15:40:00 60.8
106 18/11/2011 15:45:00 63.7
107 18/11/2011 15:50:00 67.1
108 18/11/2011 15:55:00 68.0
109 18/11/2011 16:00:00 65.9 65.0
110 18/11/2011 16:05:00 67.1
111 18/11/2011 16:10:00 63.9
112 18/11/2011 16:15:00 67.0
113 18/11/2011 16:20:00 65.0
114 18/11/2011 16:25:00 65.0
115 18/11/2011 16:30:00 65.4
116 18/11/2011 16:35:00 63.9
117 18/11/2011 16:40:00 64.8
118 18/11/2011 16:45:00 63.6
119 18/11/2011 16:50:00 62.3
120 18/11/2011 16:55:00 63.0
121 18/11/2011 17:00:00 65.5 64.6
122 18/11/2011 17:05:00 65.3
123 18/11/2011 17:10:00 61.3
124 18/11/2011 17:15:00 64.7
125 18/11/2011 17:20:00 61.3
126 18/11/2011 17:25:00 65.3
127 18/11/2011 17:30:00 63.5
128 18/11/2011 17:35:00 65.5
129 18/11/2011 17:40:00 65.7
130 18/11/2011 17:45:00 65.6
131 18/11/2011 17:50:00 64.1
132 18/11/2011 17:55:00 64.7
133 18/11/2011 18:00:00 63.5 64.5
134 18/11/2011 18:05:00 64.8
135 18/11/2011 18:10:00 64.5
136 18/11/2011 18:15:00 65.4
137 18/11/2011 18:20:00 65.0
138 18/11/2011 18:25:00 63.0
139 18/11/2011 18:30:00 66.1
140 18/11/2011 18:35:00 63.8
141 18/11/2011 18:40:00 64.2
142 18/11/2011 18:45:00 64.8
143 18/11/2011 18:50:00 64.1
144 18/11/2011 18:55:00 63.7

        Equivalent Continuous Sound Pressure Level at 5 mins & 1hrs interval
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Table 2b : Sound Measurement Data ( Location 2 )

( Period from 1900hrs to 2200hrs )

L Aeq L Aeq
S/No Date Time 5 Min 1 hr

dB dB
1 18/11/2011 19:00:00 64.0 64.7
2 18/11/2011 19:05:00 63.5
3 18/11/2011 19:10:00 65.0
4 18/11/2011 19:15:00 64.4
5 18/11/2011 19:20:00 68.7
6 18/11/2011 19:25:00 64.2
7 18/11/2011 19:30:00 64.1
8 18/11/2011 19:35:00 61.9
9 18/11/2011 19:40:00 64.9
10 18/11/2011 19:45:00 65.2
11 18/11/2011 19:50:00 63.3
12 18/11/2011 19:55:00 62.8
13 18/11/2011 20:00:00 63.8 61.3
14 18/11/2011 20:05:00 62.5
15 18/11/2011 20:10:00 62.4
16 18/11/2011 20:15:00 60.6
17 18/11/2011 20:20:00 61.9
18 18/11/2011 20:25:00 60.6
19 18/11/2011 20:30:00 60.8
20 18/11/2011 20:35:00 58.6
21 18/11/2011 20:40:00 60.9
22 18/11/2011 20:45:00 60.9
23 18/11/2011 20:50:00 60.9
24 18/11/2011 20:55:00 58.4
25 18/11/2011 21:00:00 60.6 59.6
26 18/11/2011 21:05:00 61.2
27 18/11/2011 21:10:00 59.5
28 18/11/2011 21:15:00 58.4
29 18/11/2011 21:20:00 57.0
30 18/11/2011 21:25:00 58.8
31 18/11/2011 21:30:00 56.0
32 18/11/2011 21:35:00 62.3
33 18/11/2011 21:40:00 60.2
34 18/11/2011 21:45:00 62.6
35 18/11/2011 21:50:00 56.8
36 18/11/2011 21:55:00 54.8

        Equivalent Continuous Sound Pressure Level at 5 mins & 1hrs interval
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Table 2c : Sound Measurement Data ( Location 2 )

( Period from 2200hrs to 0700hrs )

L Aeq L Aeq
S/No Date Time 5 Min 1 hr

dB dB
1 18/11/2011 22:00:00 61.8 59.8
2 18/11/2011 22:05:00 60.2
3 18/11/2011 22:10:00 60.7
4 18/11/2011 22:15:00 58.8
5 18/11/2011 22:20:00 60.4
6 18/11/2011 22:25:00 54.9
7 18/11/2011 22:30:00 54.8
8 18/11/2011 22:35:00 60.2
9 18/11/2011 22:40:00 59.5
10 18/11/2011 22:45:00 59.9
11 18/11/2011 22:50:00 59.7
12 18/11/2011 22:55:00 61.1
13 18/11/2011 23:00:00 58.1 58.5
14 18/11/2011 23:05:00 57.2
15 18/11/2011 23:10:00 59.9
16 18/11/2011 23:15:00 60.0
17 18/11/2011 23:20:00 58.0
18 18/11/2011 23:25:00 58.0
19 18/11/2011 23:30:00 60.6
20 18/11/2011 23:35:00 58.0
21 18/11/2011 23:40:00 56.5
22 18/11/2011 23:45:00 59.0
23 18/11/2011 23:50:00 59.1
24 18/11/2011 23:55:00 54.6
25 19/11/2011 0:00:00 59.6 58.1
26 19/11/2011 0:05:00 57.5
27 19/11/2011 0:10:00 60.7
28 19/11/2011 0:15:00 61.2
29 19/11/2011 0:20:00 59.4
30 19/11/2011 0:25:00 57.5
31 19/11/2011 0:30:00 55.9
32 19/11/2011 0:35:00 53.1
33 19/11/2011 0:40:00 55.1
34 19/11/2011 0:45:00 59.8
35 19/11/2011 0:50:00 52.2
36 19/11/2011 0:55:00 55.9
37 19/11/2011 1:00:00 55.1 54.5
38 19/11/2011 1:05:00 55.4
39 19/11/2011 1:10:00 54.9
40 19/11/2011 1:15:00 56.1
41 19/11/2011 1:20:00 50.7
42 19/11/2011 1:25:00 55.9
43 19/11/2011 1:30:00 54.3
44 19/11/2011 1:35:00 50.3
45 19/11/2011 1:40:00 51.0
46 19/11/2011 1:45:00 55.0
47 19/11/2011 1:50:00 51.1
48 19/11/2011 1:55:00 57.5

        Equivalent Continuous Sound Pressure Level at 5 mins & 1hrs interval
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Table 2c : Sound Measurement Data ( Location 2 )

( Period from 2200hrs to 0700hrs ) Cont'd

49 19/11/2011 2:00:00 56.5 54.3
50 19/11/2011 2:05:00 55.7
51 19/11/2011 2:10:00 54.6
52 19/11/2011 2:15:00 52.1
53 19/11/2011 2:20:00 50.8
54 19/11/2011 2:25:00 55.7
55 19/11/2011 2:30:00 50.5
56 19/11/2011 2:35:00 49.8
57 19/11/2011 2:40:00 50.2
58 19/11/2011 2:45:00 59.6
59 19/11/2011 2:50:00 49.9
60 19/11/2011 2:55:00 50.6
61 19/11/2011 3:00:00 56.3 52.4
62 19/11/2011 3:05:00 50.8
63 19/11/2011 3:10:00 53.5
64 19/11/2011 3:15:00 52.6
65 19/11/2011 3:20:00 48.9
66 19/11/2011 3:25:00 53.9
67 19/11/2011 3:30:00 52.9
68 19/11/2011 3:35:00 53.0
69 19/11/2011 3:40:00 49.3
70 19/11/2011 3:45:00 52.7
71 19/11/2011 3:50:00 49.0
72 19/11/2011 3:55:00 48.7
73 19/11/2011 4:00:00 56.3 52.3
74 19/11/2011 4:05:00 51.9
75 19/11/2011 4:10:00 56.3
76 19/11/2011 4:15:00 51.3
77 19/11/2011 4:20:00 48.8
78 19/11/2011 4:25:00 52.8
79 19/11/2011 4:30:00 50.0
80 19/11/2011 4:35:00 48.9
81 19/11/2011 4:40:00 49.1
82 19/11/2011 4:45:00 49.4
83 19/11/2011 4:50:00 53.4
84 19/11/2011 4:55:00 48.0
85 19/11/2011 5:00:00 57.5 53.1
86 19/11/2011 5:05:00 56.1
87 19/11/2011 5:10:00 48.2
88 19/11/2011 5:15:00 50.9
89 19/11/2011 5:20:00 48.4
90 19/11/2011 5:25:00 50.4
91 19/11/2011 5:30:00 50.1
92 19/11/2011 5:35:00 50.1
93 19/11/2011 5:40:00 57.5
94 19/11/2011 5:45:00 49.4
95 19/11/2011 5:50:00 50.5
96 19/11/2011 5:55:00 51.7

        Equivalent Continuous Sound Pressure Level at 5 mins & 1hrs interval
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Table 2c : Sound Measurement Data ( Location 2 )

( Period from 2200hrs to 0700hrs ) Cont'd

97 19/11/2011 6:00:00 49.8 55.1
98 19/11/2011 6:05:00 49.3
99 19/11/2011 6:10:00 54.3
100 19/11/2011 6:15:00 54.7
101 19/11/2011 6:20:00 51.7
102 19/11/2011 6:25:00 55.3
103 19/11/2011 6:30:00 50.3
104 19/11/2011 6:35:00 53.3
105 19/11/2011 6:40:00 56.0
106 19/11/2011 6:45:00 58.0
107 19/11/2011 6:50:00 55.9
108 19/11/2011 6:55:00 59.5

        Equivalent Continuous Sound Pressure Level at 5 mins & 1hrs interval
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                                               Our Ref: MA-34483/ABS/3    Date: 29/11/2011 
Your Ref: 27179/ENV                                   
      Page 2 of 12 
    

 ON 
   BOUNDARY NOISE MEASUREMENT 
 

 
 
Measured for : AECOM SINGAPORE PTE LTD 
   300 Beach Road 
   #03-00 The Concourse 
   Singapore 199555 

Attn: Mr. Renan Orquiza 
   
 
Date of 
Measurement : 23

rd 
November 2011 (Weekday) 

 
  

Place of Inspection :  78A Fernhill Close 
     (See Figure 1) 
 

 
Method of 
Measurement : The sound pressure level was measured using a Type 1 Integrating 

Sound Level Meter in ‘A’ weighted level (dBA). The measurement 
was taken in Equivalent Continuous noise level in accordance to the 
requirement provided in the (Control of Noise at Construction Sites) 
Regulation 2001 

  All information regarding the test was provided by the client’s 
representative – Mr. Renan Orquiza 

 
Result : Refer to Table 1-2c for details of measurement and Figure 1 for 

location of measurement. Refer to (Appendix I) attached for the 
requirement for Environmental Protection and Management (Control 
of Noise at Construction Sites) Regulation 2001, No.S 276/2001 
Second Schedule.  

 
 
Conclusion    : See Appendix I for the Second Schedule, Part IB ,Part IIB 

  & Part IIIB for Maximum Permissible Noise level for LAeq over 
  12hrs, 1.0hrs & 5 minutes consecutively. 
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The measurement for 12hrs LAeq meets the requirement based on 
Second Schedule Part l (b). 
 
 
The measurement for 1.0hrs LAeq meets the requirements based on 
Second Schedule Part IIb. 
 
 
The measurements for 5 mins LAeq meets the requirements based on 
Second Schedule Part IIIb. 

 
 
 
 
 
 
 
 
 
 
 

Awadh bin Salim Prem H. Advani 
Testing Officer Engineer 
 Maintenance Testing Department 
 Mechanical Technology Division 
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Results:  TABLE 1 
Sound Measurement Data 

 

Time of Measurement Maximum Permissible Noise Equivalent Level Limit  
(dBA )(Refer to Appendix I) 

 
Location 

 
Date of Measurement 

Start 
( Hrs ) 

End 
( Hrs ) 

Equivalent 
 Continuous 

Level 
( dBA ) 

(a) Hospitals, 
schools, institutions 
of higher learning, 
homes for the aged 

sick.etc 

(b) Residential 
Buildings located less 
than 150m from the 
construction site 
where the noise is 
being emitted 

(c) Buildings (other 
than those in 

paragraph (a) and 
(b)) 

 23 November 2011 07:00:00 19:00:00 
64.9 

( LAeq 12hr ) 
60 75 75 

3 

23 November 2011 19:00:00 07:00:00 
53.3 

( LAeq 12hr ) 
50 - 65 
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 Figure 1: Location of measurement 
(78A Fernhill Close) 
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Table 2a : Sound Measurement Data ( Location 3 )

( Period from 0700hrs to 1900hrs )

L Aeq L Aeq
S/No Date Time 5 Min 1 hr

dB dB
1 23/11/2011 7:00:00 47.3 47.9
2 23/11/2011 7:05:00 47.5
3 23/11/2011 7:10:00 47.5
4 23/11/2011 7:15:00 47.9
5 23/11/2011 7:20:00 47.9
6 23/11/2011 7:25:00 48.1
7 23/11/2011 7:30:00 49.1
8 23/11/2011 7:35:00 47.2
9 23/11/2011 7:40:00 47.2
10 23/11/2011 7:45:00 48.1
11 23/11/2011 7:50:00 47.4
12 23/11/2011 7:55:00 48.9
13 23/11/2011 8:00:00 47.2 60.7
14 23/11/2011 8:05:00 47.9
15 23/11/2011 8:10:00 52.6
16 23/11/2011 8:15:00 55.8
17 23/11/2011 8:20:00 56.0
18 23/11/2011 8:25:00 60.6
19 23/11/2011 8:30:00 60.6
20 23/11/2011 8:35:00 60.6
21 23/11/2011 8:40:00 61.4
22 23/11/2011 8:45:00 60.5
23 23/11/2011 8:50:00 62.9
24 23/11/2011 8:55:00 67.2
25 23/11/2011 9:00:00 61.8 60.3
26 23/11/2011 9:05:00 63.4
27 23/11/2011 9:10:00 61.3
28 23/11/2011 9:15:00 57.9
29 23/11/2011 9:20:00 55.9
30 23/11/2011 9:25:00 57.2
31 23/11/2011 9:30:00 52.5
32 23/11/2011 9:35:00 59.7
33 23/11/2011 9:40:00 62.1
34 23/11/2011 9:45:00 62.1
35 23/11/2011 9:50:00 59.8
36 23/11/2011 9:55:00 59.8
37 23/11/2011 10:00:00 60.0 55.6
38 23/11/2011 10:05:00 56.4
39 23/11/2011 10:10:00 62.7
40 23/11/2011 10:15:00 48.8
41 23/11/2011 10:20:00 48.1
42 23/11/2011 10:25:00 48.5
43 23/11/2011 10:30:00 50.6
44 23/11/2011 10:35:00 49.9
45 23/11/2011 10:40:00 52.0
46 23/11/2011 10:45:00 53.2
47 23/11/2011 10:50:00 51.2
48 23/11/2011 10:55:00 50.2

        Equivalent Continuous Sound Pressure Level at 5 mins & 1hrs interval
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Table 2a : Sound Measurement Data ( Location 3 )

( Period from 0700hrs to 1900hrs ) Cont'd

49 23/11/2011 11:00:00 52.8 67.5
50 23/11/2011 11:05:00 52.0
51 23/11/2011 11:10:00 52.1
52 23/11/2011 11:15:00 49.9
53 23/11/2011 11:20:00 51.8
54 23/11/2011 11:25:00 58.8
55 23/11/2011 11:30:00 76.1
56 23/11/2011 11:35:00 71.7
57 23/11/2011 11:40:00 66.5
58 23/11/2011 11:45:00 64.6
59 23/11/2011 11:50:00 62.8
60 23/11/2011 11:55:00 60.7
61 23/11/2011 12:00:00 59.3 53.4
62 23/11/2011 12:05:00 57.4
63 23/11/2011 12:10:00 54.5
64 23/11/2011 12:15:00 52.9
65 23/11/2011 12:20:00 51.1
66 23/11/2011 12:25:00 49.9
67 23/11/2011 12:30:00 49.6
68 23/11/2011 12:35:00 49.3
69 23/11/2011 12:40:00 51.4
70 23/11/2011 12:45:00 48.4
71 23/11/2011 12:50:00 48.0
72 23/11/2011 12:55:00 50.0
73 23/11/2011 13:00:00 50.7 57.7
74 23/11/2011 13:05:00 65.8
75 23/11/2011 13:10:00 58.0
76 23/11/2011 13:15:00 52.2
77 23/11/2011 13:20:00 56.8
78 23/11/2011 13:25:00 52.2
79 23/11/2011 13:30:00 49.6
80 23/11/2011 13:35:00 51.6
81 23/11/2011 13:40:00 53.8
82 23/11/2011 13:45:00 54.1
83 23/11/2011 13:50:00 56.4
84 23/11/2011 13:55:00 56.8
85 23/11/2011 14:00:00 57.4 71.2
86 23/11/2011 14:05:00 57.2
87 23/11/2011 14:10:00 55.6
88 23/11/2011 14:15:00 52.2
89 23/11/2011 14:20:00 53.0
90 23/11/2011 14:25:00 56.5
91 23/11/2011 14:30:00 73.7
92 23/11/2011 14:35:00 77.1
93 23/11/2011 14:40:00 76.7
94 23/11/2011 14:45:00 72.1
95 23/11/2011 14:50:00 69.9
96 23/11/2011 14:55:00 68.9

        Equivalent Continuous Sound Pressure Level at 5 mins & 1hrs interval
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Table 2a : Sound Measurement Data ( Location 3 )

( Period from 0700hrs to 1900hrs ) Cont'd

97 23/11/2011 15:00:00 73.8 71.1
98 23/11/2011 15:05:00 72.6
99 23/11/2011 15:10:00 70.0
100 23/11/2011 15:15:00 69.3
101 23/11/2011 15:20:00 69.0
102 23/11/2011 15:25:00 67.8
103 23/11/2011 15:30:00 74.6
104 23/11/2011 15:35:00 72.4
105 23/11/2011 15:40:00 71.3
106 23/11/2011 15:45:00 69.9
107 23/11/2011 15:50:00 67.6
108 23/11/2011 15:55:00 66.4
109 23/11/2011 16:00:00 64.7 60.9
110 23/11/2011 16:05:00 64.2
111 23/11/2011 16:10:00 62.9
112 23/11/2011 16:15:00 61.4
113 23/11/2011 16:20:00 60.5
114 23/11/2011 16:25:00 59.9
115 23/11/2011 16:30:00 59.5
116 23/11/2011 16:35:00 58.8
117 23/11/2011 16:40:00 59.1
118 23/11/2011 16:45:00 57.2
119 23/11/2011 16:50:00 56.5
120 23/11/2011 16:55:00 56.7
121 23/11/2011 17:00:00 55.5 55.3
122 23/11/2011 17:05:00 56.1
123 23/11/2011 17:10:00 55.6
124 23/11/2011 17:15:00 54.6
125 23/11/2011 17:20:00 55.1
126 23/11/2011 17:25:00 55.1
127 23/11/2011 17:30:00 53.7
128 23/11/2011 17:35:00 56.8
129 23/11/2011 17:40:00 54.2
130 23/11/2011 17:45:00 53.7
131 23/11/2011 17:50:00 57.8
132 23/11/2011 17:55:00 53.7
133 23/11/2011 18:00:00 55.0 58.8
134 23/11/2011 18:05:00 54.7
135 23/11/2011 18:10:00 56.2
136 23/11/2011 18:15:00 61.4
137 23/11/2011 18:20:00 60.0
138 23/11/2011 18:25:00 59.0
139 23/11/2011 18:30:00 58.2
140 23/11/2011 18:35:00 62.1
141 23/11/2011 18:40:00 57.3
142 23/11/2011 18:45:00 59.5
143 23/11/2011 18:50:00 57.9
144 23/11/2011 18:55:00 58.3

        Equivalent Continuous Sound Pressure Level at 5 mins & 1hrs interval
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Table 2b : Sound Measurement Data ( Location 3 )

( Period from 1900hrs to 2200hrs )

L Aeq L Aeq
S/No Date Time 5 Min 1 hr

dB dB
1 23/11/2011 19:00:00 58.0 55.8
2 23/11/2011 19:05:00 57.8
3 23/11/2011 19:10:00 57.6
4 23/11/2011 19:15:00 56.7
5 23/11/2011 19:20:00 55.7
6 23/11/2011 19:25:00 56.3
7 23/11/2011 19:30:00 55.8
8 23/11/2011 19:35:00 55.1
9 23/11/2011 19:40:00 54.7
10 23/11/2011 19:45:00 53.0
11 23/11/2011 19:50:00 52.1
12 23/11/2011 19:55:00 50.8
13 23/11/2011 20:00:00 50.3 58.2
14 23/11/2011 20:05:00 52.5
15 23/11/2011 20:10:00 54.6
16 23/11/2011 20:15:00 64.2
17 23/11/2011 20:20:00 57.8
18 23/11/2011 20:25:00 63.2
19 23/11/2011 20:30:00 54.7
20 23/11/2011 20:35:00 57.7
21 23/11/2011 20:40:00 55.3
22 23/11/2011 20:45:00 54.3
23 23/11/2011 20:50:00 54.1
24 23/11/2011 20:55:00 54.1
25 23/11/2011 21:00:00 54.0 50.7
26 23/11/2011 21:05:00 52.2
27 23/11/2011 21:10:00 50.7
28 23/11/2011 21:15:00 52.9
29 23/11/2011 21:20:00 49.5
30 23/11/2011 21:25:00 50.1
31 23/11/2011 21:30:00 49.3
32 23/11/2011 21:35:00 48.4
33 23/11/2011 21:40:00 48.0
34 23/11/2011 21:45:00 47.9
35 23/11/2011 21:50:00 51.3
36 23/11/2011 21:55:00 47.7

        Equivalent Continuous Sound Pressure Level at 5 mins & 1hrs interval
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Table 2c : Sound Measurement Data ( Location 3 )

( Period from 2200hrs to 0700hrs )

L Aeq L Aeq
S/No Date Time 5 Min 1 hr

dB dB
1 23/11/2011 22:00:00 48.3 47.3
2 23/11/2011 22:05:00 47.4
3 23/11/2011 22:10:00 47.2
4 23/11/2011 22:15:00 46.9
5 23/11/2011 22:20:00 47.4
6 23/11/2011 22:25:00 47.3
7 23/11/2011 22:30:00 46.8
8 23/11/2011 22:35:00 49.4
9 23/11/2011 22:40:00 46.6
10 23/11/2011 22:45:00 46.8
11 23/11/2011 22:50:00 46.5
12 23/11/2011 22:55:00 46.5
13 23/11/2011 23:00:00 46.1 46.2
14 23/11/2011 23:05:00 46.0
15 23/11/2011 23:10:00 46.0
16 23/11/2011 23:15:00 46.1
17 23/11/2011 23:20:00 46.6
18 23/11/2011 23:25:00 46.1
19 23/11/2011 23:30:00 46.1
20 23/11/2011 23:35:00 46.3
21 23/11/2011 23:40:00 46.8
22 23/11/2011 23:45:00 46.4
23 23/11/2011 23:50:00 46.3
24 23/11/2011 23:55:00 46.1
25 24/11/2011 0:00:00 46.2 47.0
26 24/11/2011 0:05:00 46.0
27 24/11/2011 0:10:00 45.9
28 24/11/2011 0:15:00 46.5
29 24/11/2011 0:20:00 51.1
30 24/11/2011 0:25:00 46.7
31 24/11/2011 0:30:00 46.6
32 24/11/2011 0:35:00 46.9
33 24/11/2011 0:40:00 45.8
34 24/11/2011 0:45:00 46.4
35 24/11/2011 0:50:00 46.3
36 24/11/2011 0:55:00 46.4
37 24/11/2011 1:00:00 46.5 46.3
38 24/11/2011 1:05:00 46.4
39 24/11/2011 1:10:00 46.4
40 24/11/2011 1:15:00 46.5
41 24/11/2011 1:20:00 47.0
42 24/11/2011 1:25:00 46.4
43 24/11/2011 1:30:00 46.3
44 24/11/2011 1:35:00 46.2
45 24/11/2011 1:40:00 46.2
46 24/11/2011 1:45:00 46.2
47 24/11/2011 1:50:00 46.0
48 24/11/2011 1:55:00 46.0

        Equivalent Continuous Sound Pressure Level at 5 mins & 1hrs interval
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Table 2c : Sound Measurement Data ( Location 3 )

( Period from 2200hrs to 0700hrs ) Cont'd

49 24/11/2011 2:00:00 46.0 45.3
50 24/11/2011 2:05:00 46.1
51 24/11/2011 2:10:00 46.0
52 24/11/2011 2:15:00 44.9
53 24/11/2011 2:20:00 45.0
54 24/11/2011 2:25:00 44.8
55 24/11/2011 2:30:00 45.0
56 24/11/2011 2:35:00 45.0
57 24/11/2011 2:40:00 45.6
58 24/11/2011 2:45:00 45.0
59 24/11/2011 2:50:00 45.1
60 24/11/2011 2:55:00 45.2
61 24/11/2011 3:00:00 45.3 45.0
62 24/11/2011 3:05:00 45.1
63 24/11/2011 3:10:00 44.8
64 24/11/2011 3:15:00 44.8
65 24/11/2011 3:20:00 44.9
66 24/11/2011 3:25:00 45.0
67 24/11/2011 3:30:00 45.2
68 24/11/2011 3:35:00 45.2
69 24/11/2011 3:40:00 45.1
70 24/11/2011 3:45:00 45.0
71 24/11/2011 3:50:00 44.8
72 24/11/2011 3:55:00 44.9
73 24/11/2011 4:00:00 45.0 44.9
74 24/11/2011 4:05:00 44.7
75 24/11/2011 4:10:00 44.8
76 24/11/2011 4:15:00 44.9
77 24/11/2011 4:20:00 44.8
78 24/11/2011 4:25:00 44.7
79 24/11/2011 4:30:00 44.7
80 24/11/2011 4:35:00 44.7
81 24/11/2011 4:40:00 44.9
82 24/11/2011 4:45:00 45.0
83 24/11/2011 4:50:00 45.5
84 24/11/2011 4:55:00 45.4
85 24/11/2011 5:00:00 45.5 46.1
86 24/11/2011 5:05:00 45.6
87 24/11/2011 5:10:00 45.7
88 24/11/2011 5:15:00 45.9
89 24/11/2011 5:20:00 46.0
90 24/11/2011 5:25:00 46.1
91 24/11/2011 5:30:00 46.2
92 24/11/2011 5:35:00 46.3
93 24/11/2011 5:40:00 46.5
94 24/11/2011 5:45:00 46.4
95 24/11/2011 5:50:00 46.5
96 24/11/2011 5:55:00 46.6

        Equivalent Continuous Sound Pressure Level at 5 mins & 1hrs interval
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Table 2c : Sound Measurement Data ( Location 3 )

( Period from 2200hrs to 0700hrs ) Cont'd

97 24/11/2011 6:00:00 47.0 47.7
98 24/11/2011 6:05:00 47.1
99 24/11/2011 6:10:00 47.0
100 24/11/2011 6:15:00 47.0
101 24/11/2011 6:20:00 47.8
102 24/11/2011 6:25:00 47.3
103 24/11/2011 6:30:00 47.5
104 24/11/2011 6:35:00 47.1
105 24/11/2011 6:40:00 47.3
106 24/11/2011 6:45:00 48.9
107 24/11/2011 6:50:00 46.9
108 24/11/2011 6:55:00 49.8

        Equivalent Continuous Sound Pressure Level at 5 mins & 1hrs interval

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



MA-34483/ABS/4  Page 2 of 12 
 
 
 
 
 
 
 
                                               Our Ref: MA-34483/ABS/4    Date: 29/11/2011 
Your Ref: 27179/ENV                                   
      Page 2 of 12 
    

 ON 
   BOUNDARY NOISE MEASUREMENT 
 

 
 
Measured for : AECOM SINGAPORE PTE LTD 
   300 Beach Road 
   #03-00 The Concourse 
   Singapore 199555 

Attn: Mr. Renan Orquiza 
   
 
Date of 
Measurement : 19

th 
November 2011 (Weekend) 

 
  

Place of Inspection :  Gleneagles Hospital, 6A Napier Road 
     (See Figure 1) 
 

 
Method of 
Measurement : The sound pressure level was measured using a Type 1 Integrating 

Sound Level Meter in ‘A’ weighted level (dBA). The measurement 
was taken in Equivalent Continuous noise level in accordance to the 
requirement provided in the (Control of Noise at Construction Sites) 
Regulation 2001 

  All information regarding the test was provided by the client’s 
representative – Mr. Renan Orquiza 

 
Result : Refer to Table 1-2c for details of measurement and Figure 1 for 

location of measurement. Refer to (Appendix I) attached for the 
requirement for Environmental Protection and Management (Control 
of Noise at Construction Sites) Regulation 2001, No.S 276/2001 
Second Schedule.  

 
 
Conclusion    : See Appendix I for the Second Schedule, Part IA ,Part IIA 

  & Part IIIA for Maximum Permissible Noise level for LAeq over 
  12hrs, 1.0hrs & 5 minutes consecutively. 
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The measurement for 12hrs LAeq does not meet the requirement based 
on Second Schedule Part l (a). 
(Refer to Table 1) 
 
 
The measurement for 1.0hrs LAeq meets the requirements based on 
Second Schedule Part IIa. 
 
 
The measurements for 5 mins LAeq meets the requirements based on 
Second Schedule Part IIIa except those highlighted in red. 

    (Refer to Table 2a, 2b & 2c) 
 
 
 
 
 
 
 
 
 
 

Awadh bin Salim Prem H. Advani 
Testing Officer Engineer 
 Maintenance Testing Department 
 Mechanical Technology Division 
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Results:  TABLE 1 
Sound Measurement Data 

 

Time of Measurement Maximum Permissible Noise Equivalent Level Limit  
(dBA )(Refer to Appendix I) 

 
Location 

 
Date of Measurement 

Start 
( Hrs ) 

End 
( Hrs ) 

Equivalent 
 Continuous 

Level 
( dBA ) 

(a) Hospitals, 
schools, institutions 
of higher learning, 
homes for the aged 

sick.etc 

(b) Residential 
Buildings located less 
than 150m from the 
construction site 
where the noise is 
being emitted 

(c) Buildings (other 
than those in 

paragraph (a) and 
(b)) 

 19 November 2011 07:00:00 19:00:00 
73.8 

( LAeq 12hr ) 
60 75 75 

4 

19 November 2011 19:00:00 07:00:00 
72.1 

( LAeq 12hr ) 
50 - 65 
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 Figure 1: Location of measurement 
(Gleneagles Hospital, 6A Napier Road) 

 



MA-34483/ABS/4 Page 6 of 12 
 

 
Table 2a : Sound Measurement Data ( Location 4 )

( Period from 0700hrs to 1900hrs )

L Aeq L Aeq
S/No Date Time 5 Min 1 hr

dB dB
1 19/11/2011 7:00:00 70.4 71.0
2 19/11/2011 7:05:00 69.5
3 19/11/2011 7:10:00 71.0
4 19/11/2011 7:15:00 70.0
5 19/11/2011 7:20:00 71.6
6 19/11/2011 7:25:00 69.3
7 19/11/2011 7:30:00 70.3
8 19/11/2011 7:35:00 71.5
9 19/11/2011 7:40:00 71.6
10 19/11/2011 7:45:00 71.8
11 19/11/2011 7:50:00 73.0
12 19/11/2011 7:55:00 70.6
13 19/11/2011 8:00:00 72.0 72.9
14 19/11/2011 8:05:00 73.3
15 19/11/2011 8:10:00 74.2
16 19/11/2011 8:15:00 70.1
17 19/11/2011 8:20:00 76.2
18 19/11/2011 8:25:00 70.9
19 19/11/2011 8:30:00 71.1
20 19/11/2011 8:35:00 74.5
21 19/11/2011 8:40:00 70.9
22 19/11/2011 8:45:00 73.4
23 19/11/2011 8:50:00 71.8
24 19/11/2011 8:55:00 71.7
25 19/11/2011 9:00:00 75.2 73.6
26 19/11/2011 9:05:00 70.0
27 19/11/2011 9:10:00 74.2
28 19/11/2011 9:15:00 72.0
29 19/11/2011 9:20:00 73.0
30 19/11/2011 9:25:00 72.1
31 19/11/2011 9:30:00 71.1
32 19/11/2011 9:35:00 72.3
33 19/11/2011 9:40:00 73.0
34 19/11/2011 9:45:00 75.4
35 19/11/2011 9:50:00 77.2
36 19/11/2011 9:55:00 71.5
37 19/11/2011 10:00:00 70.6 74.6
38 19/11/2011 10:05:00 76.5
39 19/11/2011 10:10:00 71.8
40 19/11/2011 10:15:00 73.7
41 19/11/2011 10:20:00 73.6
42 19/11/2011 10:25:00 74.4
43 19/11/2011 10:30:00 75.5
44 19/11/2011 10:35:00 75.4
45 19/11/2011 10:40:00 74.6
46 19/11/2011 10:45:00 74.3
47 19/11/2011 10:50:00 72.9
48 19/11/2011 10:55:00 77.4

        Equivalent Continuous Sound Pressure Level at 5 mins & 1hrs interval
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Table 2a : Sound Measurement Data ( Location 4 )

( Period from 0700hrs to 1900hrs ) Cont'd

49 19/11/2011 11:00:00 74.2 73.3
50 19/11/2011 11:05:00 72.1
51 19/11/2011 11:10:00 74.1
52 19/11/2011 11:15:00 72.8
53 19/11/2011 11:20:00 72.2
54 19/11/2011 11:25:00 72.9
55 19/11/2011 11:30:00 71.6
56 19/11/2011 11:35:00 74.1
57 19/11/2011 11:40:00 74.3
58 19/11/2011 11:45:00 73.8
59 19/11/2011 11:50:00 73.6
60 19/11/2011 11:55:00 73.2
61 19/11/2011 12:00:00 73.2 73.3
62 19/11/2011 12:05:00 76.3
63 19/11/2011 12:10:00 72.4
64 19/11/2011 12:15:00 72.7
65 19/11/2011 12:20:00 74.0
66 19/11/2011 12:25:00 72.4
67 19/11/2011 12:30:00 74.0
68 19/11/2011 12:35:00 71.8
69 19/11/2011 12:40:00 72.0
70 19/11/2011 12:45:00 73.3
71 19/11/2011 12:50:00 72.8
72 19/11/2011 12:55:00 73.0
73 19/11/2011 13:00:00 74.5 74.8
74 19/11/2011 13:05:00 73.2
75 19/11/2011 13:10:00 75.0
76 19/11/2011 13:15:00 74.5
77 19/11/2011 13:20:00 73.8
78 19/11/2011 13:25:00 78.3
79 19/11/2011 13:30:00 72.8
80 19/11/2011 13:35:00 75.2
81 19/11/2011 13:40:00 73.5
82 19/11/2011 13:45:00 74.4
83 19/11/2011 13:50:00 76.1
84 19/11/2011 13:55:00 73.6
85 19/11/2011 14:00:00 74.1 73.7
86 19/11/2011 14:05:00 73.2
87 19/11/2011 14:10:00 76.2
88 19/11/2011 14:15:00 74.1
89 19/11/2011 14:20:00 71.6
90 19/11/2011 14:25:00 73.8
91 19/11/2011 14:30:00 71.8
92 19/11/2011 14:35:00 74.1
93 19/11/2011 14:40:00 73.5
94 19/11/2011 14:45:00 73.0
95 19/11/2011 14:50:00 73.9
96 19/11/2011 14:55:00 73.6

        Equivalent Continuous Sound Pressure Level at 5 mins & 1hrs interval
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Table 2a : Sound Measurement Data ( Location 4 )

( Period from 0700hrs to 1900hrs ) Cont'd

97 19/11/2011 15:00:00 72.1 73.9
98 19/11/2011 15:05:00 73.9
99 19/11/2011 15:10:00 76.4
100 19/11/2011 15:15:00 74.8
101 19/11/2011 15:20:00 71.8
102 19/11/2011 15:25:00 74.2
103 19/11/2011 15:30:00 72.1
104 19/11/2011 15:35:00 73.5
105 19/11/2011 15:40:00 75.5
106 19/11/2011 15:45:00 71.9
107 19/11/2011 15:50:00 75.0
108 19/11/2011 15:55:00 71.6
109 19/11/2011 16:00:00 72.9 74.5
110 19/11/2011 16:05:00 74.0
111 19/11/2011 16:10:00 73.3
112 19/11/2011 16:15:00 75.0
113 19/11/2011 16:20:00 75.2
114 19/11/2011 16:25:00 76.5
115 19/11/2011 16:30:00 72.7
116 19/11/2011 16:35:00 75.1
117 19/11/2011 16:40:00 74.5
118 19/11/2011 16:45:00 74.3
119 19/11/2011 16:50:00 75.5
120 19/11/2011 16:55:00 73.3
121 19/11/2011 17:00:00 74.2 74.3
122 19/11/2011 17:05:00 76.6
123 19/11/2011 17:10:00 74.5
124 19/11/2011 17:15:00 74.6
125 19/11/2011 17:20:00 74.0
126 19/11/2011 17:25:00 75.3
127 19/11/2011 17:30:00 73.5
128 19/11/2011 17:35:00 74.1
129 19/11/2011 17:40:00 72.0
130 19/11/2011 17:45:00 73.1
131 19/11/2011 17:50:00 74.2
132 19/11/2011 17:55:00 74.3
133 19/11/2011 18:00:00 72.9 74.3
134 19/11/2011 18:05:00 76.7
135 19/11/2011 18:10:00 73.6
136 19/11/2011 18:15:00 75.8
137 19/11/2011 18:20:00 75.8
138 19/11/2011 18:25:00 72.2
139 19/11/2011 18:30:00 74.5
140 19/11/2011 18:35:00 72.3
141 19/11/2011 18:40:00 73.6
142 19/11/2011 18:45:00 73.4
143 19/11/2011 18:50:00 72.9
144 19/11/2011 18:55:00 74.5

        Equivalent Continuous Sound Pressure Level at 5 mins & 1hrs interval
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Table 2b : Sound Measurement Data ( Location 4 )

( Period from 1900hrs to 2200hrs )

L Aeq L Aeq
S/No Date Time 5 Min 1 hr

dB dB
1 19/11/2011 19:00:00 75.6 74.0
2 19/11/2011 19:05:00 71.4
3 19/11/2011 19:10:00 75.6
4 19/11/2011 19:15:00 75.4
5 19/11/2011 19:20:00 72.1
6 19/11/2011 19:25:00 72.2
7 19/11/2011 19:30:00 75.5
8 19/11/2011 19:35:00 72.3
9 19/11/2011 19:40:00 74.3
10 19/11/2011 19:45:00 74.8
11 19/11/2011 19:50:00 73.8
12 19/11/2011 19:55:00 71.5
13 19/11/2011 20:00:00 75.4 73.4
14 19/11/2011 20:05:00 72.3
15 19/11/2011 20:10:00 73.3
16 19/11/2011 20:15:00 72.2
17 19/11/2011 20:20:00 72.8
18 19/11/2011 20:25:00 72.6
19 19/11/2011 20:30:00 73.1
20 19/11/2011 20:35:00 72.6
21 19/11/2011 20:40:00 72.0
22 19/11/2011 20:45:00 76.5
23 19/11/2011 20:50:00 72.1
24 19/11/2011 20:55:00 72.6
25 19/11/2011 21:00:00 75.6 73.0
26 19/11/2011 21:05:00 73.0
27 19/11/2011 21:10:00 73.1
28 19/11/2011 21:15:00 71.8
29 19/11/2011 21:20:00 74.4
30 19/11/2011 21:25:00 71.2
31 19/11/2011 21:30:00 72.0
32 19/11/2011 21:35:00 72.3
33 19/11/2011 21:40:00 72.5
34 19/11/2011 21:45:00 72.8
35 19/11/2011 21:50:00 73.9
36 19/11/2011 21:55:00 70.4

        Equivalent Continuous Sound Pressure Level at 5 mins & 1hrs interval
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Table 2c : Sound Measurement Data ( Location 4 )

( Period from 2200hrs to 0700hrs )

L Aeq L Aeq
S/No Date Time 5 Min 1 hr

dB dB
1 19/11/2011 22:00:00 71.9 72.0
2 19/11/2011 22:05:00 72.7
3 19/11/2011 22:10:00 70.3
4 19/11/2011 22:15:00 72.3
5 19/11/2011 22:20:00 70.6
6 19/11/2011 22:25:00 73.4
7 19/11/2011 22:30:00 71.7
8 19/11/2011 22:35:00 71.9
9 19/11/2011 22:40:00 71.8
10 19/11/2011 22:45:00 72.3
11 19/11/2011 22:50:00 73.0
12 19/11/2011 22:55:00 70.9
13 19/11/2011 23:00:00 71.3 71.7
14 19/11/2011 23:05:00 72.3
15 19/11/2011 23:10:00 70.2
16 19/11/2011 23:15:00 73.0
17 19/11/2011 23:20:00 71.2
18 19/11/2011 23:25:00 72.6
19 19/11/2011 23:30:00 70.4
20 19/11/2011 23:35:00 71.9
21 19/11/2011 23:40:00 71.6
22 19/11/2011 23:45:00 71.8
23 19/11/2011 23:50:00 71.5
24 19/11/2011 23:55:00 71.5
25 20/11/2011 0:00:00 71.5 71.2
26 20/11/2011 0:05:00 71.0
27 20/11/2011 0:10:00 71.4
28 20/11/2011 0:15:00 72.2
29 20/11/2011 0:20:00 72.0
30 20/11/2011 0:25:00 70.2
31 20/11/2011 0:30:00 69.8
32 20/11/2011 0:35:00 71.1
33 20/11/2011 0:40:00 70.4
34 20/11/2011 0:45:00 70.5
35 20/11/2011 0:50:00 71.9
36 20/11/2011 0:55:00 71.4
37 20/11/2011 1:00:00 70.2 70.0
38 20/11/2011 1:05:00 70.3
39 20/11/2011 1:10:00 69.8
40 20/11/2011 1:15:00 71.3
41 20/11/2011 1:20:00 69.3
42 20/11/2011 1:25:00 70.5
43 20/11/2011 1:30:00 69.6
44 20/11/2011 1:35:00 70.6
45 20/11/2011 1:40:00 70.9
46 20/11/2011 1:45:00 68.3
47 20/11/2011 1:50:00 69.4
48 20/11/2011 1:55:00 69.5

        Equivalent Continuous Sound Pressure Level at 5 mins & 1hrs interval
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Table 2c : Sound Measurement Data ( Location 4 )

( Period from 2200hrs to 0700hrs ) Cont'd

49 20/11/2011 2:00:00 70.0 69.7
50 20/11/2011 2:05:00 69.9
51 20/11/2011 2:10:00 70.1
52 20/11/2011 2:15:00 69.7
53 20/11/2011 2:20:00 70.5
54 20/11/2011 2:25:00 69.6
55 20/11/2011 2:30:00 71.2
56 20/11/2011 2:35:00 69.6
57 20/11/2011 2:40:00 68.9
58 20/11/2011 2:45:00 67.4
59 20/11/2011 2:50:00 69.0
60 20/11/2011 2:55:00 69.2
61 20/11/2011 3:00:00 68.0 68.5
62 20/11/2011 3:05:00 69.7
63 20/11/2011 3:10:00 68.7
64 20/11/2011 3:15:00 68.4
65 20/11/2011 3:20:00 69.0
66 20/11/2011 3:25:00 65.4
67 20/11/2011 3:30:00 68.4
68 20/11/2011 3:35:00 67.9
69 20/11/2011 3:40:00 67.5
70 20/11/2011 3:45:00 69.0
71 20/11/2011 3:50:00 70.9
72 20/11/2011 3:55:00 67.3
73 20/11/2011 4:00:00 72.0 68.2
74 20/11/2011 4:05:00 67.4
75 20/11/2011 4:10:00 68.2
76 20/11/2011 4:15:00 67.9
77 20/11/2011 4:20:00 67.6
78 20/11/2011 4:25:00 68.7
79 20/11/2011 4:30:00 67.3
80 20/11/2011 4:35:00 68.1
81 20/11/2011 4:40:00 66.2
82 20/11/2011 4:45:00 67.8
83 20/11/2011 4:50:00 67.1
84 20/11/2011 4:55:00 66.4
85 20/11/2011 5:00:00 65.8 66.0
86 20/11/2011 5:05:00 64.9
87 20/11/2011 5:10:00 67.0
88 20/11/2011 5:15:00 65.7
89 20/11/2011 5:20:00 66.0
90 20/11/2011 5:25:00 66.7
91 20/11/2011 5:30:00 66.4
92 20/11/2011 5:35:00 65.5
93 20/11/2011 5:40:00 67.6
94 20/11/2011 5:45:00 67.4
95 20/11/2011 5:50:00 64.5
96 20/11/2011 5:55:00 62.8

        Equivalent Continuous Sound Pressure Level at 5 mins & 1hrs interval
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Table 2c : Sound Measurement Data ( Location 4 )

( Period from 2200hrs to 0700hrs ) Cont'd

97 20/11/2011 6:00:00 70.7 69.5
98 20/11/2011 6:05:00 64.4
99 20/11/2011 6:10:00 68.9
100 20/11/2011 6:15:00 71.0
101 20/11/2011 6:20:00 67.9
102 20/11/2011 6:25:00 69.1
103 20/11/2011 6:30:00 71.8
104 20/11/2011 6:35:00 69.9
105 20/11/2011 6:40:00 68.9
106 20/11/2011 6:45:00 69.9
107 20/11/2011 6:50:00 66.6
108 20/11/2011 6:55:00 70.8

        Equivalent Continuous Sound Pressure Level at 5 mins & 1hrs interval
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                                               Our Ref: MA-34483/ABS/5    Date: 29/11/2011 
Your Ref: 27179/ENV                                   
      Page 2 of 12 
    

 ON 
   BOUNDARY NOISE MEASUREMENT 
 

 
 
Measured for : AECOM SINGAPORE PTE LTD 
   300 Beach Road 
   #03-00 The Concourse 
   Singapore 199555 

Attn: Mr. Renan Orquiza 
   
 
Date of 
Measurement : 19

th 
November 2011 (Weekend) 

 
  

Place of Inspection :  Camden Medical Centre, 1 Orchard Boulevard 
     (See Figure 1) 
 

 
Method of 
Measurement : The sound pressure level was measured using a Type 1 Integrating 

Sound Level Meter in ‘A’ weighted level (dBA). The measurement 
was taken in Equivalent Continuous noise level in accordance to the 
requirement provided in the (Control of Noise at Construction Sites) 
Regulation 2001 

  All information regarding the test was provided by the client’s 
representative – Mr. Renan Orquiza 

 
Result : Refer to Table 1-2c for details of measurement and Figure 1 for 

location of measurement. Refer to (Appendix I) attached for the 
requirement for Environmental Protection and Management (Control 
of Noise at Construction Sites) Regulation 2001, No.S 276/2001 
Second Schedule.  

 
 
Conclusion    : See Appendix I for the Second Schedule, Part IA ,Part IIA 

  & Part IIIA for Maximum Permissible Noise level for LAeq over 
  12hrs, 1.0hrs & 5 minutes consecutively. 
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The measurement for 12hrs LAeq does not meet the requirement based 
on Second Schedule Part l (a). 
(Refer to Table 1) 
 
 
The measurement for 1.0hrs LAeq meets the requirements based on 
Second Schedule Part IIa. 
 
 
The measurements for 5 mins LAeq meets the requirements based on 
Second Schedule Part IIIa except those highlighted in red. 

    (Refer to Table 2b & 2c) 
 
 
 
 
 
 
 
 
 
 

Awadh bin Salim Prem H. Advani 
Testing Officer Engineer 
 Maintenance Testing Department 
 Mechanical Technology Division 
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Results:  TABLE 1 
Sound Measurement Data 

 

Time of Measurement Maximum Permissible Noise Equivalent Level Limit  
(dBA )(Refer to Appendix I) 

 
Location 

 
Date of Measurement 

Start 
( Hrs ) 

End 
( Hrs ) 

Equivalent 
 Continuous 

Level 
( dBA ) 

(a) Hospitals, 
schools, institutions 
of higher learning, 
homes for the aged 

sick.etc 

(b) Residential 
Buildings located less 
than 150m from the 
construction site 
where the noise is 
being emitted 

(c) Buildings (other 
than those in 

paragraph (a) and 
(b)) 

 19 November 2011 07:00:00 19:00:00 
69.5 

( LAeq 12hr ) 
60 75 75 

5 

19 November 2011 19:00:00 07:00:00 
67.3 

( LAeq 12hr ) 
50 - 65 
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 Figure 1: Location of measurement 
(Camden Medical Centre, 1 Orchard Boulevard) 
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Table 2a : Sound Measurement Data ( Location 5 )

( Period from 0700hrs to 1900hrs )

L Aeq L Aeq
S/No Date Time 5 Min 1 hr

dB dB
1 19/11/2011 7:00:00 65.2 65.4
2 19/11/2011 7:05:00 63.0
3 19/11/2011 7:10:00 63.8
4 19/11/2011 7:15:00 62.3
5 19/11/2011 7:20:00 65.9
6 19/11/2011 7:25:00 65.7
7 19/11/2011 7:30:00 67.9
8 19/11/2011 7:35:00 63.6
9 19/11/2011 7:40:00 66.2
10 19/11/2011 7:45:00 65.4
11 19/11/2011 7:50:00 66.8
12 19/11/2011 7:55:00 66.1
13 19/11/2011 8:00:00 68.4 67.2
14 19/11/2011 8:05:00 65.3
15 19/11/2011 8:10:00 64.6
16 19/11/2011 8:15:00 66.6
17 19/11/2011 8:20:00 68.2
18 19/11/2011 8:25:00 69.0
19 19/11/2011 8:30:00 67.8
20 19/11/2011 8:35:00 66.3
21 19/11/2011 8:40:00 67.0
22 19/11/2011 8:45:00 65.6
23 19/11/2011 8:50:00 68.3
24 19/11/2011 8:55:00 66.8
25 19/11/2011 9:00:00 66.6 67.8
26 19/11/2011 9:05:00 67.4
27 19/11/2011 9:10:00 66.1
28 19/11/2011 9:15:00 66.5
29 19/11/2011 9:20:00 66.4
30 19/11/2011 9:25:00 68.7
31 19/11/2011 9:30:00 67.7
32 19/11/2011 9:35:00 68.0
33 19/11/2011 9:40:00 68.5
34 19/11/2011 9:45:00 69.3
35 19/11/2011 9:50:00 69.0
36 19/11/2011 9:55:00 68.3
37 19/11/2011 10:00:00 68.7 69.9
38 19/11/2011 10:05:00 68.4
39 19/11/2011 10:10:00 68.6
40 19/11/2011 10:15:00 70.0
41 19/11/2011 10:20:00 69.9
42 19/11/2011 10:25:00 69.6
43 19/11/2011 10:30:00 72.3
44 19/11/2011 10:35:00 72.6
45 19/11/2011 10:40:00 68.9
46 19/11/2011 10:45:00 68.3
47 19/11/2011 10:50:00 68.7
48 19/11/2011 10:55:00 70.0

        Equivalent Continuous Sound Pressure Level at 5 mins & 1hrs interval
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Table 2a : Sound Measurement Data ( Location 5 )

( Period from 0700hrs to 1900hrs ) Cont'd

49 19/11/2011 11:00:00 70.5 69.6
50 19/11/2011 11:05:00 68.9
51 19/11/2011 11:10:00 70.5
52 19/11/2011 11:15:00 68.6
53 19/11/2011 11:20:00 69.7
54 19/11/2011 11:25:00 70.0
55 19/11/2011 11:30:00 70.5
56 19/11/2011 11:35:00 69.0
57 19/11/2011 11:40:00 70.3
58 19/11/2011 11:45:00 67.8
59 19/11/2011 11:50:00 69.2
60 19/11/2011 11:55:00 68.6
61 19/11/2011 12:00:00 69.0 70.2
62 19/11/2011 12:05:00 68.5
63 19/11/2011 12:10:00 69.9
64 19/11/2011 12:15:00 69.5
65 19/11/2011 12:20:00 71.1
66 19/11/2011 12:25:00 68.2
67 19/11/2011 12:30:00 69.7
68 19/11/2011 12:35:00 69.5
69 19/11/2011 12:40:00 73.4
70 19/11/2011 12:45:00 70.9
71 19/11/2011 12:50:00 69.6
72 19/11/2011 12:55:00 70.7
73 19/11/2011 13:00:00 69.4 69.7
74 19/11/2011 13:05:00 68.7
75 19/11/2011 13:10:00 69.8
76 19/11/2011 13:15:00 69.5
77 19/11/2011 13:20:00 68.8
78 19/11/2011 13:25:00 69.6
79 19/11/2011 13:30:00 68.0
80 19/11/2011 13:35:00 70.8
81 19/11/2011 13:40:00 69.3
82 19/11/2011 13:45:00 69.6
83 19/11/2011 13:50:00 71.7
84 19/11/2011 13:55:00 69.9
85 19/11/2011 14:00:00 70.2 70.5
86 19/11/2011 14:05:00 70.5
87 19/11/2011 14:10:00 69.0
88 19/11/2011 14:15:00 70.3
89 19/11/2011 14:20:00 70.6
90 19/11/2011 14:25:00 69.4
91 19/11/2011 14:30:00 70.8
92 19/11/2011 14:35:00 70.9
93 19/11/2011 14:40:00 70.1
94 19/11/2011 14:45:00 69.0
95 19/11/2011 14:50:00 73.1
96 19/11/2011 14:55:00 70.5

        Equivalent Continuous Sound Pressure Level at 5 mins & 1hrs interval
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Table 2a : Sound Measurement Data ( Location 5 )

( Period from 0700hrs to 1900hrs ) Cont'd

97 19/11/2011 15:00:00 70.4 70.3
98 19/11/2011 15:05:00 70.2
99 19/11/2011 15:10:00 69.5
100 19/11/2011 15:15:00 67.5
101 19/11/2011 15:20:00 69.6
102 19/11/2011 15:25:00 70.1
103 19/11/2011 15:30:00 68.9
104 19/11/2011 15:35:00 70.6
105 19/11/2011 15:40:00 70.1
106 19/11/2011 15:45:00 71.3
107 19/11/2011 15:50:00 72.1
108 19/11/2011 15:55:00 71.5
109 19/11/2011 16:00:00 70.9 71.1
110 19/11/2011 16:05:00 72.0
111 19/11/2011 16:10:00 73.5
112 19/11/2011 16:15:00 70.0
113 19/11/2011 16:20:00 70.3
114 19/11/2011 16:25:00 72.1
115 19/11/2011 16:30:00 70.4
116 19/11/2011 16:35:00 70.7
117 19/11/2011 16:40:00 71.1
118 19/11/2011 16:45:00 69.7
119 19/11/2011 16:50:00 69.6
120 19/11/2011 16:55:00 70.7
121 19/11/2011 17:00:00 69.9 69.6
122 19/11/2011 17:05:00 70.2
123 19/11/2011 17:10:00 69.1
124 19/11/2011 17:15:00 69.1
125 19/11/2011 17:20:00 69.0
126 19/11/2011 17:25:00 69.4
127 19/11/2011 17:30:00 69.9
128 19/11/2011 17:35:00 68.7
129 19/11/2011 17:40:00 69.8
130 19/11/2011 17:45:00 70.4
131 19/11/2011 17:50:00 69.4
132 19/11/2011 17:55:00 69.4
133 19/11/2011 18:00:00 73.0 70.1
134 19/11/2011 18:05:00 70.0
135 19/11/2011 18:10:00 70.7
136 19/11/2011 18:15:00 69.6
137 19/11/2011 18:20:00 70.5
138 19/11/2011 18:25:00 70.5
139 19/11/2011 18:30:00 68.6
140 19/11/2011 18:35:00 68.4
141 19/11/2011 18:40:00 71.2
142 19/11/2011 18:45:00 69.3
143 19/11/2011 18:50:00 68.8
144 19/11/2011 18:55:00 68.4

        Equivalent Continuous Sound Pressure Level at 5 mins & 1hrs interval
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Table 2b : Sound Measurement Data ( Location 5 )

( Period from 1900hrs to 2200hrs )

L Aeq L Aeq
S/No Date Time 5 Min 1 hr

dB dB
1 19/11/2011 19:00:00 69.3 68.8
2 19/11/2011 19:05:00 69.8
3 19/11/2011 19:10:00 68.0
4 19/11/2011 19:15:00 69.0
5 19/11/2011 19:20:00 69.0
6 19/11/2011 19:25:00 68.8
7 19/11/2011 19:30:00 68.1
8 19/11/2011 19:35:00 68.7
9 19/11/2011 19:40:00 69.6
10 19/11/2011 19:45:00 67.0
11 19/11/2011 19:50:00 68.2
12 19/11/2011 19:55:00 69.1
13 19/11/2011 20:00:00 69.4 68.4
14 19/11/2011 20:05:00 69.9
15 19/11/2011 20:10:00 68.0
16 19/11/2011 20:15:00 68.2
17 19/11/2011 20:20:00 67.2
18 19/11/2011 20:25:00 68.1
19 19/11/2011 20:30:00 68.4
20 19/11/2011 20:35:00 68.4
21 19/11/2011 20:40:00 68.0
22 19/11/2011 20:45:00 68.8
23 19/11/2011 20:50:00 67.9
24 19/11/2011 20:55:00 68.2
25 19/11/2011 21:00:00 69.7 68.8
26 19/11/2011 21:05:00 69.2
27 19/11/2011 21:10:00 67.9
28 19/11/2011 21:15:00 68.1
29 19/11/2011 21:20:00 68.4
30 19/11/2011 21:25:00 69.6
31 19/11/2011 21:30:00 68.1
32 19/11/2011 21:35:00 68.5
33 19/11/2011 21:40:00 68.5
34 19/11/2011 21:45:00 69.2
35 19/11/2011 21:50:00 68.9
36 19/11/2011 21:55:00 68.6

        Equivalent Continuous Sound Pressure Level at 5 mins & 1hrs interval
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Table 2c : Sound Measurement Data ( Location 5 )

( Period from 2200hrs to 0700hrs )

L Aeq L Aeq
S/No Date Time 5 Min 1 hr

dB dB
1 19/11/2011 22:00:00 68.4 68.5
2 19/11/2011 22:05:00 67.7
3 19/11/2011 22:10:00 68.3
4 19/11/2011 22:15:00 69.2
5 19/11/2011 22:20:00 69.1
6 19/11/2011 22:25:00 67.8
7 19/11/2011 22:30:00 68.0
8 19/11/2011 22:35:00 68.2
9 19/11/2011 22:40:00 69.6
10 19/11/2011 22:45:00 69.1
11 19/11/2011 22:50:00 68.4
12 19/11/2011 22:55:00 67.1
13 19/11/2011 23:00:00 68.4 68.4
14 19/11/2011 23:05:00 67.9
15 19/11/2011 23:10:00 69.6
16 19/11/2011 23:15:00 68.2
17 19/11/2011 23:20:00 68.6
18 19/11/2011 23:25:00 69.4
19 19/11/2011 23:30:00 67.3
20 19/11/2011 23:35:00 66.7
21 19/11/2011 23:40:00 68.8
22 19/11/2011 23:45:00 68.2
23 19/11/2011 23:50:00 67.5
24 19/11/2011 23:55:00 69.2
25 20/11/2011 0:00:00 67.6 66.5
26 20/11/2011 0:05:00 69.0
27 20/11/2011 0:10:00 66.3
28 20/11/2011 0:15:00 66.1
29 20/11/2011 0:20:00 65.6
30 20/11/2011 0:25:00 66.9
31 20/11/2011 0:30:00 66.1
32 20/11/2011 0:35:00 65.1
33 20/11/2011 0:40:00 65.9
34 20/11/2011 0:45:00 65.4
35 20/11/2011 0:50:00 64.1
36 20/11/2011 0:55:00 67.6
37 20/11/2011 1:00:00 64.0 64.2
38 20/11/2011 1:05:00 65.3
39 20/11/2011 1:10:00 64.8
40 20/11/2011 1:15:00 62.8
41 20/11/2011 1:20:00 63.8
42 20/11/2011 1:25:00 65.4
43 20/11/2011 1:30:00 64.8
44 20/11/2011 1:35:00 63.5
45 20/11/2011 1:40:00 63.8
46 20/11/2011 1:45:00 64.9
47 20/11/2011 1:50:00 63.6
48 20/11/2011 1:55:00 63.1

        Equivalent Continuous Sound Pressure Level at 5 mins & 1hrs interval
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Table 2c : Sound Measurement Data ( Location 5 )

( Period from 2200hrs to 0700hrs ) Cont'd

49 20/11/2011 2:00:00 65.7 63.7
50 20/11/2011 2:05:00 64.5
51 20/11/2011 2:10:00 64.6
52 20/11/2011 2:15:00 64.5
53 20/11/2011 2:20:00 62.4
54 20/11/2011 2:25:00 61.5
55 20/11/2011 2:30:00 64.1
56 20/11/2011 2:35:00 64.2
57 20/11/2011 2:40:00 62.6
58 20/11/2011 2:45:00 63.9
59 20/11/2011 2:50:00 62.6
60 20/11/2011 2:55:00 61.3
61 20/11/2011 3:00:00 63.6 63.0
62 20/11/2011 3:05:00 63.9
63 20/11/2011 3:10:00 64.6
64 20/11/2011 3:15:00 61.6
65 20/11/2011 3:20:00 60.7
66 20/11/2011 3:25:00 61.1
67 20/11/2011 3:30:00 65.1
68 20/11/2011 3:35:00 62.0
69 20/11/2011 3:40:00 63.9
70 20/11/2011 3:45:00 62.0
71 20/11/2011 3:50:00 62.9
72 20/11/2011 3:55:00 61.7
73 20/11/2011 4:00:00 62.5 62.2
74 20/11/2011 4:05:00 60.9
75 20/11/2011 4:10:00 63.6
76 20/11/2011 4:15:00 61.1
77 20/11/2011 4:20:00 60.9
78 20/11/2011 4:25:00 61.8
79 20/11/2011 4:30:00 63.8
80 20/11/2011 4:35:00 63.6
81 20/11/2011 4:40:00 61.6
82 20/11/2011 4:45:00 63.6
83 20/11/2011 4:50:00 60.9
84 20/11/2011 4:55:00 60.2
85 20/11/2011 5:00:00 61.2 60.3
86 20/11/2011 5:05:00 58.9
87 20/11/2011 5:10:00 57.9
88 20/11/2011 5:15:00 60.8
89 20/11/2011 5:20:00 59.5
90 20/11/2011 5:25:00 62.1
91 20/11/2011 5:30:00 59.7
92 20/11/2011 5:35:00 62.4
93 20/11/2011 5:40:00 61.0
94 20/11/2011 5:45:00 59.9
95 20/11/2011 5:50:00 58.8
96 20/11/2011 5:55:00 59.5

        Equivalent Continuous Sound Pressure Level at 5 mins & 1hrs interval
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Table 2c : Sound Measurement Data ( Location 5 )

( Period from 2200hrs to 0700hrs ) Cont'd

97 20/11/2011 6:00:00 57.9 63.7
98 20/11/2011 6:05:00 58.8
99 20/11/2011 6:10:00 61.8
100 20/11/2011 6:15:00 67.2
101 20/11/2011 6:20:00 61.5
102 20/11/2011 6:25:00 63.7
103 20/11/2011 6:30:00 63.5
104 20/11/2011 6:35:00 63.9
105 20/11/2011 6:40:00 65.0
106 20/11/2011 6:45:00 64.7
107 20/11/2011 6:50:00 65.5
108 20/11/2011 6:55:00 63.2

        Equivalent Continuous Sound Pressure Level at 5 mins & 1hrs interval
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                                               Our Ref: MA-34483/ABS/6    Date: 29/11/2011 
Your Ref: 27179/ENV                                   
      Page 2 of 12 
    

 ON 
   BOUNDARY NOISE MEASUREMENT 
 

 
 
Measured for : AECOM SINGAPORE PTE LTD 
   300 Beach Road 
   #03-00 The Concourse 
   Singapore 199555 

Attn: Mr. Renan Orquiza 
   
 
Date of 
Measurement : 22

nd 
November 2011 (Weekday) 

 
  

Place of Inspection :  ISS International School, 25 Paterson Road 
     (See Figure 1) 
 

 
Method of 
Measurement : The sound pressure level was measured using a Type 1 Integrating 

Sound Level Meter in ‘A’ weighted level (dBA). The measurement 
was taken in Equivalent Continuous noise level in accordance to the 
requirement provided in the (Control of Noise at Construction Sites) 
Regulation 2001 

  All information regarding the test was provided by the client’s 
representative – Mr. Renan Orquiza 

 
Result : Refer to Table 1-2c for details of measurement and Figure 1 for 

location of measurement. Refer to (Appendix I) attached for the 
requirement for Environmental Protection and Management (Control 
of Noise at Construction Sites) Regulation 2001, No.S 276/2001 
Second Schedule.  

 
 
Conclusion    : See Appendix I for the Second Schedule, Part IA ,Part IIA 

  & Part IIIA for Maximum Permissible Noise level for LAeq over 
  12hrs, 1.0hrs & 5 minutes consecutively. 
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The measurement for 12hrs LAeq meets the requirement based on 
Second Schedule Part l (a) except those highlighted in red. 
(Refer to Table 1) 
 
 
The measurement for 1.0hrs LAeq meets the requirements based on 
Second Schedule Part IIa. 
 
 
The measurements for 5 mins LAeq meets the requirements based on 
Second Schedule Part IIIa except those highlighted in red. 
(Refer to Table 2a, 2b & 2c) 
 

     
 
 
 
 
 
 
 
 
 
 

Awadh bin Salim Prem H. Advani 
Testing Officer Engineer 
 Maintenance Testing Department 
 Mechanical Technology Division 
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Results:  TABLE 1 
Sound Measurement Data 

 

Time of Measurement Maximum Permissible Noise Equivalent Level Limit  
(dBA )(Refer to Appendix I) 

 
Location 

 
Date of Measurement 

Start 
( Hrs ) 

End 
( Hrs ) 

Equivalent 
 Continuous 

Level 
( dBA ) 

(a) Hospitals, 
schools, institutions 
of higher learning, 
homes for the aged 

sick.etc 

(b) Residential 
Buildings located less 
than 150m from the 
construction site 
where the noise is 
being emitted 

(c) Buildings (other 
than those in 

paragraph (a) and 
(b)) 

 22 November 2011 07:00:00 19:00:00 
70.1 

( LAeq 12hr ) 
60 75 75 

6 

22 November 2011 19:00:00 07:00:00 
60.9 

( LAeq 12hr ) 
50 - 65 
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 Figure 1: Location of measurement 
(ISS International School, 25 Paterson Road) 
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Table 2a : Sound Measurement Data ( Location 6 )

( Period from 0700hrs to 1900hrs )

L Aeq L Aeq
S/No Date Time 5 Min 1 hr

dB dB
1 22/11/2011 7:00:00 67.3 72.4
2 22/11/2011 7:05:00 66.8
3 22/11/2011 7:10:00 67.3
4 22/11/2011 7:15:00 67.7
5 22/11/2011 7:20:00 64.1
6 22/11/2011 7:25:00 78.5
7 22/11/2011 7:30:00 68.9
8 22/11/2011 7:35:00 69.6
9 22/11/2011 7:40:00 74.8
10 22/11/2011 7:45:00 76.6
11 22/11/2011 7:50:00 71.7
12 22/11/2011 7:55:00 66.6
13 22/11/2011 8:00:00 69.3 75.0
14 22/11/2011 8:05:00 65.5
15 22/11/2011 8:10:00 70.7
16 22/11/2011 8:15:00 72.3
17 22/11/2011 8:20:00 76.3
18 22/11/2011 8:25:00 77.5
19 22/11/2011 8:30:00 80.0
20 22/11/2011 8:35:00 75.5
21 22/11/2011 8:40:00 77.2
22 22/11/2011 8:45:00 75.0
23 22/11/2011 8:50:00 70.4
24 22/11/2011 8:55:00 69.2
25 22/11/2011 9:00:00 73.2 70.8
26 22/11/2011 9:05:00 69.8
27 22/11/2011 9:10:00 70.1
28 22/11/2011 9:15:00 66.8
29 22/11/2011 9:20:00 65.9
30 22/11/2011 9:25:00 64.2
31 22/11/2011 9:30:00 72.6
32 22/11/2011 9:35:00 72.5
33 22/11/2011 9:40:00 72.7
34 22/11/2011 9:45:00 72.4
35 22/11/2011 9:50:00 70.6
36 22/11/2011 9:55:00 68.8
37 22/11/2011 10:00:00 67.6 68.4
38 22/11/2011 10:05:00 67.1
39 22/11/2011 10:10:00 66.5
40 22/11/2011 10:15:00 67.6
41 22/11/2011 10:20:00 68.5
42 22/11/2011 10:25:00 68.4
43 22/11/2011 10:30:00 68.9
44 22/11/2011 10:35:00 70.7
45 22/11/2011 10:40:00 70.1
46 22/11/2011 10:45:00 67.8
47 22/11/2011 10:50:00 67.9
48 22/11/2011 10:55:00 68.1

        Equivalent Continuous Sound Pressure Level at 5 mins & 1hrs interval
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Table 2a : Sound Measurement Data ( Location 6 )

( Period from 0700hrs to 1900hrs ) Cont'd

49 22/11/2011 11:00:00 68.1 67.7
50 22/11/2011 11:05:00 67.2
51 22/11/2011 11:10:00 66.8
52 22/11/2011 11:15:00 66.7
53 22/11/2011 11:20:00 67.7
54 22/11/2011 11:25:00 67.6
55 22/11/2011 11:30:00 69.6
56 22/11/2011 11:35:00 66.3
57 22/11/2011 11:40:00 67.1
58 22/11/2011 11:45:00 68.8
59 22/11/2011 11:50:00 67.9
60 22/11/2011 11:55:00 67.7
61 22/11/2011 12:00:00 67.3 69.6
62 22/11/2011 12:05:00 63.6
63 22/11/2011 12:10:00 63.2
64 22/11/2011 12:15:00 60.9
65 22/11/2011 12:20:00 71.0
66 22/11/2011 12:25:00 72.2
67 22/11/2011 12:30:00 74.0
68 22/11/2011 12:35:00 71.7
69 22/11/2011 12:40:00 70.9
70 22/11/2011 12:45:00 71.2
71 22/11/2011 12:50:00 63.2
72 22/11/2011 12:55:00 61.8
73 22/11/2011 13:00:00 63.3 69.5
74 22/11/2011 13:05:00 62.4
75 22/11/2011 13:10:00 64.6
76 22/11/2011 13:15:00 69.8
77 22/11/2011 13:20:00 71.1
78 22/11/2011 13:25:00 67.8
79 22/11/2011 13:30:00 75.9
80 22/11/2011 13:35:00 69.6
81 22/11/2011 13:40:00 65.8
82 22/11/2011 13:45:00 66.9
83 22/11/2011 13:50:00 68.9
84 22/11/2011 13:55:00 67.9
85 22/11/2011 14:00:00 68.2 69.3
86 22/11/2011 14:05:00 66.5
87 22/11/2011 14:10:00 65.3
88 22/11/2011 14:15:00 65.4
89 22/11/2011 14:20:00 68.0
90 22/11/2011 14:25:00 67.8
91 22/11/2011 14:30:00 70.9
92 22/11/2011 14:35:00 73.1
93 22/11/2011 14:40:00 66.0
94 22/11/2011 14:45:00 68.5
95 22/11/2011 14:50:00 69.0
96 22/11/2011 14:55:00 73.1

        Equivalent Continuous Sound Pressure Level at 5 mins & 1hrs interval
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Table 2a : Sound Measurement Data ( Location 6 )

( Period from 0700hrs to 1900hrs ) Cont'd

97 22/11/2011 15:00:00 66.6 70.6
98 22/11/2011 15:05:00 63.4
99 22/11/2011 15:10:00 67.0
100 22/11/2011 15:15:00 65.2
101 22/11/2011 15:20:00 65.7
102 22/11/2011 15:25:00 69.9
103 22/11/2011 15:30:00 66.6
104 22/11/2011 15:35:00 67.6
105 22/11/2011 15:40:00 75.5
106 22/11/2011 15:45:00 73.0
107 22/11/2011 15:50:00 73.6
108 22/11/2011 15:55:00 72.8
109 22/11/2011 16:00:00 64.7 66.5
110 22/11/2011 16:05:00 66.5
111 22/11/2011 16:10:00 69.4
112 22/11/2011 16:15:00 65.5
113 22/11/2011 16:20:00 67.0
114 22/11/2011 16:25:00 64.3
115 22/11/2011 16:30:00 65.7
116 22/11/2011 16:35:00 68.7
117 22/11/2011 16:40:00 67.5
118 22/11/2011 16:45:00 65.9
119 22/11/2011 16:50:00 64.7
120 22/11/2011 16:55:00 64.2
121 22/11/2011 17:00:00 66.6 65.0
122 22/11/2011 17:05:00 64.7
123 22/11/2011 17:10:00 64.1
124 22/11/2011 17:15:00 62.3
125 22/11/2011 17:20:00 63.9
126 22/11/2011 17:25:00 63.2
127 22/11/2011 17:30:00 64.9
128 22/11/2011 17:35:00 65.9
129 22/11/2011 17:40:00 68.3
130 22/11/2011 17:45:00 64.8
131 22/11/2011 17:50:00 64.9
132 22/11/2011 17:55:00 63.1
133 22/11/2011 18:00:00 67.7 66.4
134 22/11/2011 18:05:00 65.2
135 22/11/2011 18:10:00 63.2
136 22/11/2011 18:15:00 62.5
137 22/11/2011 18:20:00 71.3
138 22/11/2011 18:25:00 65.3
139 22/11/2011 18:30:00 63.3
140 22/11/2011 18:35:00 61.8
141 22/11/2011 18:40:00 69.5
142 22/11/2011 18:45:00 65.2
143 22/11/2011 18:50:00 66.0
144 22/11/2011 18:55:00 63.6

        Equivalent Continuous Sound Pressure Level at 5 mins & 1hrs interval

 
 



MA-34483/ABS/6 Page 9 of 12 
 

 
Table 2b : Sound Measurement Data ( Location 6 )

( Period from 1900hrs to 2200hrs )

L Aeq L Aeq
S/No Date Time 5 Min 1 hr

dB dB
1 22/11/2011 19:00:00 60.6 60.7
2 22/11/2011 19:05:00 62.3
3 22/11/2011 19:10:00 59.9
4 22/11/2011 19:15:00 59.7
5 22/11/2011 19:20:00 60.0
6 22/11/2011 19:25:00 60.5
7 22/11/2011 19:30:00 63.3
8 22/11/2011 19:35:00 61.7
9 22/11/2011 19:40:00 59.5
10 22/11/2011 19:45:00 60.4
11 22/11/2011 19:50:00 59.9
12 22/11/2011 19:55:00 58.8
13 22/11/2011 20:00:00 59.8 62.0
14 22/11/2011 20:05:00 67.2
15 22/11/2011 20:10:00 61.7
16 22/11/2011 20:15:00 63.3
17 22/11/2011 20:20:00 59.8
18 22/11/2011 20:25:00 62.9
19 22/11/2011 20:30:00 60.8
20 22/11/2011 20:35:00 58.8
21 22/11/2011 20:40:00 59.4
22 22/11/2011 20:45:00 61.2
23 22/11/2011 20:50:00 62.1
24 22/11/2011 20:55:00 57.5
25 22/11/2011 21:00:00 61.2 59.4
26 22/11/2011 21:05:00 58.0
27 22/11/2011 21:10:00 58.6
28 22/11/2011 21:15:00 60.1
29 22/11/2011 21:20:00 59.5
30 22/11/2011 21:25:00 58.6
31 22/11/2011 21:30:00 59.9
32 22/11/2011 21:35:00 59.1
33 22/11/2011 21:40:00 59.7
34 22/11/2011 21:45:00 58.7
35 22/11/2011 21:50:00 58.9
36 22/11/2011 21:55:00 59.9

        Equivalent Continuous Sound Pressure Level at 5 mins & 1hrs interval
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Table 2c : Sound Measurement Data ( Location 6 )

( Period from 2200hrs to 0700hrs )

L Aeq L Aeq
S/No Date Time 5 Min 1 hr

dB dB
1 22/11/2011 22:00:00 58.4 57.7
2 22/11/2011 22:05:00 58.5
3 22/11/2011 22:10:00 58.0
4 22/11/2011 22:15:00 58.0
5 22/11/2011 22:20:00 57.7
6 22/11/2011 22:25:00 59.5
7 22/11/2011 22:30:00 56.6
8 22/11/2011 22:35:00 58.0
9 22/11/2011 22:40:00 56.8
10 22/11/2011 22:45:00 55.7
11 22/11/2011 22:50:00 57.0
12 22/11/2011 22:55:00 56.1
13 22/11/2011 23:00:00 56.5 57.6
14 22/11/2011 23:05:00 57.2
15 22/11/2011 23:10:00 58.0
16 22/11/2011 23:15:00 56.7
17 22/11/2011 23:20:00 55.7
18 22/11/2011 23:25:00 56.3
19 22/11/2011 23:30:00 57.3
20 22/11/2011 23:35:00 57.3
21 22/11/2011 23:40:00 60.0
22 22/11/2011 23:45:00 59.2
23 22/11/2011 23:50:00 59.0
24 22/11/2011 23:55:00 55.4
25 23/11/2011 0:00:00 63.1 56.7
26 23/11/2011 0:05:00 55.7
27 23/11/2011 0:10:00 55.4
28 23/11/2011 0:15:00 54.5
29 23/11/2011 0:20:00 55.3
30 23/11/2011 0:25:00 56.2
31 23/11/2011 0:30:00 54.8
32 23/11/2011 0:35:00 54.7
33 23/11/2011 0:40:00 54.9
34 23/11/2011 0:45:00 56.1
35 23/11/2011 0:50:00 53.5
36 23/11/2011 0:55:00 54.0
37 23/11/2011 1:00:00 53.7 59.1
38 23/11/2011 1:05:00 54.3
39 23/11/2011 1:10:00 54.3
40 23/11/2011 1:15:00 54.2
41 23/11/2011 1:20:00 53.3
42 23/11/2011 1:25:00 54.1
43 23/11/2011 1:30:00 54.2
44 23/11/2011 1:35:00 52.8
45 23/11/2011 1:40:00 67.7
46 23/11/2011 1:45:00 60.7
47 23/11/2011 1:50:00 55.9
48 23/11/2011 1:55:00 55.0

        Equivalent Continuous Sound Pressure Level at 5 mins & 1hrs interval
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Table 2c : Sound Measurement Data ( Location 6 )

( Period from 2200hrs to 0700hrs ) Cont'd

49 23/11/2011 2:00:00 57.5 57.2
50 23/11/2011 2:05:00 57.1
51 23/11/2011 2:10:00 54.5
52 23/11/2011 2:15:00 54.9
53 23/11/2011 2:20:00 54.9
54 23/11/2011 2:25:00 54.6
55 23/11/2011 2:30:00 63.1
56 23/11/2011 2:35:00 52.7
57 23/11/2011 2:40:00 61.3
58 23/11/2011 2:45:00 52.9
59 23/11/2011 2:50:00 51.2
60 23/11/2011 2:55:00 52.1
61 23/11/2011 3:00:00 51.6 60.6
62 23/11/2011 3:05:00 56.5
63 23/11/2011 3:10:00 51.9
64 23/11/2011 3:15:00 66.7
65 23/11/2011 3:20:00 50.7
66 23/11/2011 3:25:00 52.5
67 23/11/2011 3:30:00 53.4
68 23/11/2011 3:35:00 68.3
69 23/11/2011 3:40:00 57.7
70 23/11/2011 3:45:00 50.6
71 23/11/2011 3:50:00 53.2
72 23/11/2011 3:55:00 51.7
73 23/11/2011 4:00:00 51.2 55.7
74 23/11/2011 4:05:00 60.0
75 23/11/2011 4:10:00 56.1
76 23/11/2011 4:15:00 49.8
77 23/11/2011 4:20:00 58.4
78 23/11/2011 4:25:00 51.4
79 23/11/2011 4:30:00 50.3
80 23/11/2011 4:35:00 50.4
81 23/11/2011 4:40:00 51.3
82 23/11/2011 4:45:00 57.6
83 23/11/2011 4:50:00 51.5
84 23/11/2011 4:55:00 59.5
85 23/11/2011 5:00:00 52.1 54.3
86 23/11/2011 5:05:00 59.8
87 23/11/2011 5:10:00 51.5
88 23/11/2011 5:15:00 51.6
89 23/11/2011 5:20:00 52.3
90 23/11/2011 5:25:00 53.3
91 23/11/2011 5:30:00 55.6
92 23/11/2011 5:35:00 52.0
93 23/11/2011 5:40:00 52.8
94 23/11/2011 5:45:00 53.5
95 23/11/2011 5:50:00 52.3
96 23/11/2011 5:55:00 55.1

        Equivalent Continuous Sound Pressure Level at 5 mins & 1hrs interval
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Table 2c : Sound Measurement Data ( Location 6 )

( Period from 2200hrs to 0700hrs ) Cont'd

97 23/11/2011 6:00:00 54.0 67.9
98 23/11/2011 6:05:00 67.5
99 23/11/2011 6:10:00 69.6
100 23/11/2011 6:15:00 66.7
101 23/11/2011 6:20:00 67.9
102 23/11/2011 6:25:00 66.0
103 23/11/2011 6:30:00 67.0
104 23/11/2011 6:35:00 69.9
105 23/11/2011 6:40:00 68.3
106 23/11/2011 6:45:00 68.1
107 23/11/2011 6:50:00 69.9
108 23/11/2011 6:55:00 67.9

        Equivalent Continuous Sound Pressure Level at 5 mins & 1hrs interval
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                                               Our Ref: MA-34483/ABS/7    Date: 29/11/2011 
Your Ref: 27179/ENV                                   
      Page 2 of 12 
    

 ON 
   BOUNDARY NOISE MEASUREMENT 
 

 
 
Measured for : AECOM SINGAPORE PTE LTD 
   300 Beach Road 
   #03-00 The Concourse 
   Singapore 199555 

Attn: Mr. Renan Orquiza 
   
 
Date of 
Measurement : 22

nd 
November 2011 (Weekday) 

 
  

Place of Inspection :  Indian High Commission, 31 Grange Road 
     (See Figure 1) 
 

 
Method of 
Measurement : The sound pressure level was measured using a Type 1 Integrating 

Sound Level Meter in ‘A’ weighted level (dBA). The measurement 
was taken in Equivalent Continuous noise level in accordance to the 
requirement provided in the (Control of Noise at Construction Sites) 
Regulation 2001 

  All information regarding the test was provided by the client’s 
representative – Mr. Renan Orquiza 

 
Result : Refer to Table 1-2c for details of measurement and Figure 1 for 

location of measurement. Refer to (Appendix I) attached for the 
requirement for Environmental Protection and Management (Control 
of Noise at Construction Sites) Regulation 2001, No.S 276/2001 
Second Schedule.  

 
 
Conclusion    : See Appendix I for the Second Schedule, Part IC ,Part IIC 

  & Part IIIC for Maximum Permissible Noise level for LAeq over 
  12hrs, 1.0hrs & 5 minutes consecutively. 
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The measurement for 12hrs LAeq meets the requirement based on 
Second Schedule Part l (c) except those highlighted in red. 
(Refer to Table 1) 
 
 
The measurement for 1.0hrs LAeq meets the requirements based on 
Second Schedule Part IIc. 
 
 
The measurements for 5 mins LAeq meets the requirements based on 
Second Schedule Part IIIc except those highlighted in red. 
(Refer to Table 2b) 
 
 
 
 
 
 
 
 
 
 

Awadh bin Salim Prem H. Advani 
Testing Officer Engineer 
 Maintenance Testing Department 
 Mechanical Technology Division 
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Results:  TABLE 1 
Sound Measurement Data 

 

Time of Measurement Maximum Permissible Noise Equivalent Level Limit  
(dBA )(Refer to Appendix I) 

 
Location 

 
Date of Measurement 

Start 
( Hrs ) 

End 
( Hrs ) 

Equivalent 
 Continuous 

Level 
( dBA ) 

(a) Hospitals, 
schools, institutions 
of higher learning, 
homes for the aged 

sick.etc 

(b) Residential 
Buildings located less 
than 150m from the 
construction site 
where the noise is 
being emitted 

(c) Buildings (other 
than those in 

paragraph (a) and 
(b)) 

 22 November 2011 07:00:00 19:00:00 
71.7 

( LAeq 12hr ) 
60 75 75 

7 

22 November 2011 19:00:00 07:00:00 
68.7 

( LAeq 12hr ) 
50 - 65 
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 Figure 1: Location of measurement 
(Indian High Commission, 31 Grange Road) 
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Table 2a : Sound Measurement Data ( Location 7 )

( Period from 0700hrs to 1900hrs )

L Aeq L Aeq
S/No Date Time 5 Min 1 hr

dB dB
1 22/11/2011 7:00:00 69.3 70.5
2 22/11/2011 7:05:00 68.4
3 22/11/2011 7:10:00 75.2
4 22/11/2011 7:15:00 69.3
5 22/11/2011 7:20:00 68.1
6 22/11/2011 7:25:00 69.3
7 22/11/2011 7:30:00 70.1
8 22/11/2011 7:35:00 70.3
9 22/11/2011 7:40:00 68.8
10 22/11/2011 7:45:00 69.3
11 22/11/2011 7:50:00 70.4
12 22/11/2011 7:55:00 71.6
13 22/11/2011 8:00:00 68.2 71.2
14 22/11/2011 8:05:00 69.6
15 22/11/2011 8:10:00 69.6
16 22/11/2011 8:15:00 71.4
17 22/11/2011 8:20:00 70.9
18 22/11/2011 8:25:00 70.7
19 22/11/2011 8:30:00 72.3
20 22/11/2011 8:35:00 71.4
21 22/11/2011 8:40:00 72.6
22 22/11/2011 8:45:00 72.1
23 22/11/2011 8:50:00 71.8
24 22/11/2011 8:55:00 72.1
25 22/11/2011 9:00:00 71.3 71.8
26 22/11/2011 9:05:00 70.8
27 22/11/2011 9:10:00 72.2
28 22/11/2011 9:15:00 72.3
29 22/11/2011 9:20:00 72.6
30 22/11/2011 9:25:00 70.6
31 22/11/2011 9:30:00 74.8
32 22/11/2011 9:35:00 66.5
33 22/11/2011 9:40:00 71.2
34 22/11/2011 9:45:00 71.4
35 22/11/2011 9:50:00 71.8
36 22/11/2011 9:55:00 71.6
37 22/11/2011 10:00:00 72.3 72.0
38 22/11/2011 10:05:00 71.4
39 22/11/2011 10:10:00 71.5
40 22/11/2011 10:15:00 72.0
41 22/11/2011 10:20:00 72.3
42 22/11/2011 10:25:00 72.5
43 22/11/2011 10:30:00 72.6
44 22/11/2011 10:35:00 71.8
45 22/11/2011 10:40:00 71.4
46 22/11/2011 10:45:00 72.2
47 22/11/2011 10:50:00 72.2
48 22/11/2011 10:55:00 71.2

        Equivalent Continuous Sound Pressure Level at 5 mins & 1hrs interval
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Table 2a : Sound Measurement Data ( Location 7 )

( Period from 0700hrs to 1900hrs ) Cont'd

49 22/11/2011 11:00:00 71.5 71.9
50 22/11/2011 11:05:00 71.3
51 22/11/2011 11:10:00 71.8
52 22/11/2011 11:15:00 72.5
53 22/11/2011 11:20:00 72.4
54 22/11/2011 11:25:00 72.1
55 22/11/2011 11:30:00 72.9
56 22/11/2011 11:35:00 71.8
57 22/11/2011 11:40:00 71.5
58 22/11/2011 11:45:00 72.5
59 22/11/2011 11:50:00 70.1
60 22/11/2011 11:55:00 71.2
61 22/11/2011 12:00:00 71.3 71.5
62 22/11/2011 12:05:00 71.4
63 22/11/2011 12:10:00 74.2
64 22/11/2011 12:15:00 72.0
65 22/11/2011 12:20:00 71.7
66 22/11/2011 12:25:00 72.0
67 22/11/2011 12:30:00 70.8
68 22/11/2011 12:35:00 70.1
69 22/11/2011 12:40:00 71.1
70 22/11/2011 12:45:00 70.1
71 22/11/2011 12:50:00 70.4
72 22/11/2011 12:55:00 71.2
73 22/11/2011 13:00:00 71.6 71.3
74 22/11/2011 13:05:00 70.6
75 22/11/2011 13:10:00 70.9
76 22/11/2011 13:15:00 69.9
77 22/11/2011 13:20:00 70.5
78 22/11/2011 13:25:00 71.0
79 22/11/2011 13:30:00 71.4
80 22/11/2011 13:35:00 71.0
81 22/11/2011 13:40:00 73.2
82 22/11/2011 13:45:00 71.4
83 22/11/2011 13:50:00 72.1
84 22/11/2011 13:55:00 70.9
85 22/11/2011 14:00:00 70.5 71.2
86 22/11/2011 14:05:00 71.3
87 22/11/2011 14:10:00 72.2
88 22/11/2011 14:15:00 70.8
89 22/11/2011 14:20:00 71.1
90 22/11/2011 14:25:00 72.5
91 22/11/2011 14:30:00 71.1
92 22/11/2011 14:35:00 71.4
93 22/11/2011 14:40:00 71.3
94 22/11/2011 14:45:00 70.6
95 22/11/2011 14:50:00 71.0
96 22/11/2011 14:55:00 70.3

        Equivalent Continuous Sound Pressure Level at 5 mins & 1hrs interval
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Table 2a : Sound Measurement Data ( Location 7 )

( Period from 0700hrs to 1900hrs ) Cont'd

97 22/11/2011 15:00:00 71.2 71.4
98 22/11/2011 15:05:00 72.3
99 22/11/2011 15:10:00 69.6
100 22/11/2011 15:15:00 70.3
101 22/11/2011 15:20:00 71.8
102 22/11/2011 15:25:00 70.0
103 22/11/2011 15:30:00 70.3
104 22/11/2011 15:35:00 70.8
105 22/11/2011 15:40:00 73.2
106 22/11/2011 15:45:00 73.0
107 22/11/2011 15:50:00 71.7
108 22/11/2011 15:55:00 70.7
109 22/11/2011 16:00:00 71.6 71.8
110 22/11/2011 16:05:00 71.2
111 22/11/2011 16:10:00 71.6
112 22/11/2011 16:15:00 70.8
113 22/11/2011 16:20:00 71.2
114 22/11/2011 16:25:00 73.2
115 22/11/2011 16:30:00 71.6
116 22/11/2011 16:35:00 70.6
117 22/11/2011 16:40:00 71.5
118 22/11/2011 16:45:00 74.1
119 22/11/2011 16:50:00 71.6
120 22/11/2011 16:55:00 70.8
121 22/11/2011 17:00:00 73.6 71.7
122 22/11/2011 17:05:00 70.2
123 22/11/2011 17:10:00 71.8
124 22/11/2011 17:15:00 71.2
125 22/11/2011 17:20:00 71.1
126 22/11/2011 17:25:00 72.1
127 22/11/2011 17:30:00 71.0
128 22/11/2011 17:35:00 72.3
129 22/11/2011 17:40:00 71.5
130 22/11/2011 17:45:00 72.2
131 22/11/2011 17:50:00 71.4
132 22/11/2011 17:55:00 70.6
133 22/11/2011 18:00:00 71.4 73.7
134 22/11/2011 18:05:00 71.7
135 22/11/2011 18:10:00 71.7
136 22/11/2011 18:15:00 70.5
137 22/11/2011 18:20:00 71.2
138 22/11/2011 18:25:00 71.5
139 22/11/2011 18:30:00 71.4
140 22/11/2011 18:35:00 70.4
141 22/11/2011 18:40:00 81.4
142 22/11/2011 18:45:00 70.7
143 22/11/2011 18:50:00 69.8
144 22/11/2011 18:55:00 71.1

        Equivalent Continuous Sound Pressure Level at 5 mins & 1hrs interval
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Table 2b : Sound Measurement Data ( Location 7 )

( Period from 1900hrs to 2200hrs )

L Aeq L Aeq
S/No Date Time 5 Min 1 hr

dB dB
1 22/11/2011 19:00:00 70.4 71.1
2 22/11/2011 19:05:00 71.7
3 22/11/2011 19:10:00 70.2
4 22/11/2011 19:15:00 70.3
5 22/11/2011 19:20:00 70.0
6 22/11/2011 19:25:00 71.2
7 22/11/2011 19:30:00 69.7
8 22/11/2011 19:35:00 70.6
9 22/11/2011 19:40:00 71.6
10 22/11/2011 19:45:00 73.9
11 22/11/2011 19:50:00 71.7
12 22/11/2011 19:55:00 70.3
13 22/11/2011 20:00:00 70.6 70.1
14 22/11/2011 20:05:00 69.1
15 22/11/2011 20:10:00 71.3
16 22/11/2011 20:15:00 70.7
17 22/11/2011 20:20:00 69.6
18 22/11/2011 20:25:00 69.4
19 22/11/2011 20:30:00 70.9
20 22/11/2011 20:35:00 70.0
21 22/11/2011 20:40:00 69.8
22 22/11/2011 20:45:00 68.9
23 22/11/2011 20:50:00 69.1
24 22/11/2011 20:55:00 71.3
25 22/11/2011 21:00:00 69.4 70.4
26 22/11/2011 21:05:00 70.4
27 22/11/2011 21:10:00 70.6
28 22/11/2011 21:15:00 70.7
29 22/11/2011 21:20:00 68.1
30 22/11/2011 21:25:00 70.7
31 22/11/2011 21:30:00 71.3
32 22/11/2011 21:35:00 71.1
33 22/11/2011 21:40:00 69.8
34 22/11/2011 21:45:00 70.1
35 22/11/2011 21:50:00 69.5
36 22/11/2011 21:55:00 71.6

        Equivalent Continuous Sound Pressure Level at 5 mins & 1hrs interval
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Table 2c : Sound Measurement Data ( Location 7 )

( Period from 2200hrs to 0700hrs )

L Aeq L Aeq
S/No Date Time 5 Min 1 hr

dB dB
1 22/11/2011 22:00:00 68.5 68.7
2 22/11/2011 22:05:00 69.3
3 22/11/2011 22:10:00 68.2
4 22/11/2011 22:15:00 69.8
5 22/11/2011 22:20:00 68.1
6 22/11/2011 22:25:00 68.4
7 22/11/2011 22:30:00 68.3
8 22/11/2011 22:35:00 68.8
9 22/11/2011 22:40:00 69.7
10 22/11/2011 22:45:00 68.7
11 22/11/2011 22:50:00 67.6
12 22/11/2011 22:55:00 68.5
13 22/11/2011 23:00:00 66.4 67.8
14 22/11/2011 23:05:00 67.5
15 22/11/2011 23:10:00 69.7
16 22/11/2011 23:15:00 68.0
17 22/11/2011 23:20:00 67.6
18 22/11/2011 23:25:00 68.1
19 22/11/2011 23:30:00 67.7
20 22/11/2011 23:35:00 68.3
21 22/11/2011 23:40:00 67.1
22 22/11/2011 23:45:00 67.2
23 22/11/2011 23:50:00 68.1
24 22/11/2011 23:55:00 66.9
25 23/11/2011 0:00:00 67.8 65.0
26 23/11/2011 0:05:00 66.6
27 23/11/2011 0:10:00 64.6
28 23/11/2011 0:15:00 63.7
29 23/11/2011 0:20:00 64.4
30 23/11/2011 0:25:00 65.3
31 23/11/2011 0:30:00 65.4
32 23/11/2011 0:35:00 63.1
33 23/11/2011 0:40:00 64.1
34 23/11/2011 0:45:00 64.4
35 23/11/2011 0:50:00 64.9
36 23/11/2011 0:55:00 62.7
37 23/11/2011 1:00:00 63.3 65.3
38 23/11/2011 1:05:00 65.2
39 23/11/2011 1:10:00 66.7
40 23/11/2011 1:15:00 64.6
41 23/11/2011 1:20:00 64.9
42 23/11/2011 1:25:00 69.9
43 23/11/2011 1:30:00 62.3
44 23/11/2011 1:35:00 61.2
45 23/11/2011 1:40:00 65.3
46 23/11/2011 1:45:00 65.2
47 23/11/2011 1:50:00 64.3
48 23/11/2011 1:55:00 63.2

        Equivalent Continuous Sound Pressure Level at 5 mins & 1hrs interval
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Table 2c : Sound Measurement Data ( Location 7 )

( Period from 2200hrs to 0700hrs ) Cont'd

49 23/11/2011 2:00:00 65.4 63.4
50 23/11/2011 2:05:00 63.1
51 23/11/2011 2:10:00 65.1
52 23/11/2011 2:15:00 62.3
53 23/11/2011 2:20:00 61.8
54 23/11/2011 2:25:00 64.9
55 23/11/2011 2:30:00 62.6
56 23/11/2011 2:35:00 63.3
57 23/11/2011 2:40:00 60.5
58 23/11/2011 2:45:00 62.2
59 23/11/2011 2:50:00 61.3
60 23/11/2011 2:55:00 65.0
61 23/11/2011 3:00:00 61.6 61.9
62 23/11/2011 3:05:00 63.6
63 23/11/2011 3:10:00 63.4
64 23/11/2011 3:15:00 61.6
65 23/11/2011 3:20:00 63.2
66 23/11/2011 3:25:00 60.7
67 23/11/2011 3:30:00 62.1
68 23/11/2011 3:35:00 61.7
69 23/11/2011 3:40:00 55.4
70 23/11/2011 3:45:00 59.9
71 23/11/2011 3:50:00 63.0
72 23/11/2011 3:55:00 62.1
73 23/11/2011 4:00:00 63.6 63.1
74 23/11/2011 4:05:00 60.8
75 23/11/2011 4:10:00 65.8
76 23/11/2011 4:15:00 63.0
77 23/11/2011 4:20:00 63.0
78 23/11/2011 4:25:00 60.8
79 23/11/2011 4:30:00 60.7
80 23/11/2011 4:35:00 64.0
81 23/11/2011 4:40:00 65.9
82 23/11/2011 4:45:00 62.8
83 23/11/2011 4:50:00 60.3
84 23/11/2011 4:55:00 62.1
85 23/11/2011 5:00:00 61.4 60.6
86 23/11/2011 5:05:00 59.7
87 23/11/2011 5:10:00 60.0
88 23/11/2011 5:15:00 60.1
89 23/11/2011 5:20:00 57.7
90 23/11/2011 5:25:00 59.8
91 23/11/2011 5:30:00 61.0
92 23/11/2011 5:35:00 62.3
93 23/11/2011 5:40:00 61.3
94 23/11/2011 5:45:00 60.4
95 23/11/2011 5:50:00 61.0
96 23/11/2011 5:55:00 61.0

        Equivalent Continuous Sound Pressure Level at 5 mins & 1hrs interval
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Table 2c : Sound Measurement Data ( Location 7 )

( Period from 2200hrs to 0700hrs ) Cont'd

97 23/11/2011 6:00:00 61.4 66.2
98 23/11/2011 6:05:00 65.4
99 23/11/2011 6:10:00 64.1
100 23/11/2011 6:15:00 64.2
101 23/11/2011 6:20:00 64.8
102 23/11/2011 6:25:00 65.9
103 23/11/2011 6:30:00 69.0
104 23/11/2011 6:35:00 67.9
105 23/11/2011 6:40:00 65.3
106 23/11/2011 6:45:00 69.2
107 23/11/2011 6:50:00 64.8
108 23/11/2011 6:55:00 66.2

        Equivalent Continuous Sound Pressure Level at 5 mins & 1hrs interval
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                                               Our Ref: MA-34483/ABS/8    Date: 29/11/2011 
Your Ref: 27179/ENV                                   
      Page 2 of 12 
    

 ON 
   BOUNDARY NOISE MEASUREMENT 
 

 
 
Measured for : AECOM SINGAPORE PTE LTD 
   300 Beach Road 
   #03-00 The Concourse 
   Singapore 199555 

Attn: Mr. Renan Orquiza 
   
 
Date of 
Measurement : 20

th 
November 2011 (Weekend) 

 
  

Place of Inspection :  Yong An Park, 325 River Valley Road 
     (See Figure 1) 
 

 
Method of 
Measurement : The sound pressure level was measured using a Type 1 Integrating 

Sound Level Meter in ‘A’ weighted level (dBA). The measurement 
was taken in Equivalent Continuous noise level in accordance to the 
requirement provided in the (Control of Noise at Construction Sites) 
Regulation 2001 

  All information regarding the test was provided by the client’s 
representative – Mr. Renan Orquiza 

 
Result : Refer to Table 1-2c for details of measurement and Figure 1 for 

location of measurement. Refer to (Appendix I) attached for the 
requirement for Environmental Protection and Management (Control 
of Noise at Construction Sites) Regulation 2001, No.S 276/2001 
Second Schedule.  

 
 
Conclusion    : See Appendix I for the Second Schedule, Part IB ,Part IIB 

  & Part IIIB for Maximum Permissible Noise level for LAeq over 
  12hrs, 1.0hrs & 5 minutes consecutively. 
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The measurement for 12hrs LAeq meets the requirement based on 
Second Schedule Part l (b). 
 
 
The measurement for 1.0hrs LAeq meets the requirements based on 
Second Schedule Part IIb except those highlighted in red. 
(Refer to Table 2c) 
 
 
The measurements for 5 mins LAeq meets the requirements based on 
Second Schedule Part IIIb except those highlighted in red. 
(Refer to Table 2b & 2c) 

 
 
 
 
 
 
 
 
 
 
 

Awadh bin Salim Prem H. Advani 
Testing Officer Engineer 
 Maintenance Testing Department 
 Mechanical Technology Division 
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Results:  TABLE 1 
Sound Measurement Data 

 

Time of Measurement Maximum Permissible Noise Equivalent Level Limit  
(dBA )(Refer to Appendix I) 

 
Location 

 
Date of Measurement 

Start 
( Hrs ) 

End 
( Hrs ) 

Equivalent 
 Continuous 

Level 
( dBA ) 

(a) Hospitals, 
schools, institutions 
of higher learning, 
homes for the aged 

sick.etc 

(b) Residential 
Buildings located less 
than 150m from the 
construction site 
where the noise is 
being emitted 

(c) Buildings (other 
than those in 

paragraph (a) and 
(b)) 

 20 November 2011 07:00:00 19:00:00 
60.6 

( LAeq 12hr ) 
60 75 75 

8 

20 November 2011 19:00:00 07:00:00 
57.0 

( LAeq 12hr ) 
50 - 65 
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 Figure 1: Location of measurement 
(Yong An Park, 325 River Valley Road) 
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Table 2a : Sound Measurement Data ( Location 8 )

( Period from 0700hrs to 1900hrs )

L Aeq L Aeq
S/No Date Time 5 Min 1 hr

dB dB
1 20/11/2011 7:00:00 55.7 58.0
2 20/11/2011 7:05:00 58.8
3 20/11/2011 7:10:00 56.0
4 20/11/2011 7:15:00 57.6
5 20/11/2011 7:20:00 58.2
6 20/11/2011 7:25:00 57.0
7 20/11/2011 7:30:00 58.5
8 20/11/2011 7:35:00 58.3
9 20/11/2011 7:40:00 57.9
10 20/11/2011 7:45:00 59.8
11 20/11/2011 7:50:00 58.1
12 20/11/2011 7:55:00 58.2
13 20/11/2011 8:00:00 58.7 60.2
14 20/11/2011 8:05:00 57.9
15 20/11/2011 8:10:00 57.8
16 20/11/2011 8:15:00 59.6
17 20/11/2011 8:20:00 60.8
18 20/11/2011 8:25:00 60.7
19 20/11/2011 8:30:00 61.4
20 20/11/2011 8:35:00 60.9
21 20/11/2011 8:40:00 61.1
22 20/11/2011 8:45:00 60.4
23 20/11/2011 8:50:00 60.7
24 20/11/2011 8:55:00 60.1
25 20/11/2011 9:00:00 60.6 60.2
26 20/11/2011 9:05:00 62.9
27 20/11/2011 9:10:00 60.2
28 20/11/2011 9:15:00 58.6
29 20/11/2011 9:20:00 58.9
30 20/11/2011 9:25:00 59.7
31 20/11/2011 9:30:00 59.1
32 20/11/2011 9:35:00 59.5
33 20/11/2011 9:40:00 60.0
34 20/11/2011 9:45:00 59.2
35 20/11/2011 9:50:00 61.3
36 20/11/2011 9:55:00 60.7
37 20/11/2011 10:00:00 61.2 60.3
38 20/11/2011 10:05:00 62.3
39 20/11/2011 10:10:00 61.4
40 20/11/2011 10:15:00 62.0
41 20/11/2011 10:20:00 62.3
42 20/11/2011 10:25:00 58.4
43 20/11/2011 10:30:00 58.3
44 20/11/2011 10:35:00 59.0
45 20/11/2011 10:40:00 58.3
46 20/11/2011 10:45:00 58.9
47 20/11/2011 10:50:00 59.1
48 20/11/2011 10:55:00 59.1

        Equivalent Continuous Sound Pressure Level at 5 mins & 1hrs interval
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Table 2a : Sound Measurement Data ( Location 8 )

( Period from 0700hrs to 1900hrs ) Cont'd

49 20/11/2011 11:00:00 70.3 61.6
50 20/11/2011 11:05:00 58.9
51 20/11/2011 11:10:00 57.8
52 20/11/2011 11:15:00 58.2
53 20/11/2011 11:20:00 58.0
54 20/11/2011 11:25:00 58.3
55 20/11/2011 11:30:00 58.2
56 20/11/2011 11:35:00 58.4
57 20/11/2011 11:40:00 57.9
58 20/11/2011 11:45:00 57.4
59 20/11/2011 11:50:00 56.4
60 20/11/2011 11:55:00 56.5
61 20/11/2011 12:00:00 56.0 56.8
62 20/11/2011 12:05:00 56.9
63 20/11/2011 12:10:00 56.6
64 20/11/2011 12:15:00 56.5
65 20/11/2011 12:20:00 57.8
66 20/11/2011 12:25:00 57.2
67 20/11/2011 12:30:00 56.6
68 20/11/2011 12:35:00 58.3
69 20/11/2011 12:40:00 56.3
70 20/11/2011 12:45:00 55.7
71 20/11/2011 12:50:00 56.5
72 20/11/2011 12:55:00 56.7
73 20/11/2011 13:00:00 57.1 58.2
74 20/11/2011 13:05:00 56.4
75 20/11/2011 13:10:00 57.4
76 20/11/2011 13:15:00 56.9
77 20/11/2011 13:20:00 58.3
78 20/11/2011 13:25:00 57.4
79 20/11/2011 13:30:00 61.5
80 20/11/2011 13:35:00 58.2
81 20/11/2011 13:40:00 58.1
82 20/11/2011 13:45:00 59.0
83 20/11/2011 13:50:00 57.7
84 20/11/2011 13:55:00 58.2
85 20/11/2011 14:00:00 58.8 62.7
86 20/11/2011 14:05:00 58.8
87 20/11/2011 14:10:00 58.8
88 20/11/2011 14:15:00 57.8
89 20/11/2011 14:20:00 57.8
90 20/11/2011 14:25:00 58.4
91 20/11/2011 14:30:00 62.5
92 20/11/2011 14:35:00 63.1
93 20/11/2011 14:40:00 58.5
94 20/11/2011 14:45:00 57.8
95 20/11/2011 14:50:00 62.4
96 20/11/2011 14:55:00 70.6

        Equivalent Continuous Sound Pressure Level at 5 mins & 1hrs interval
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Table 2a : Sound Measurement Data ( Location 8 )

( Period from 0700hrs to 1900hrs ) Cont'd

97 20/11/2011 15:00:00 66.1 61.9
98 20/11/2011 15:05:00 63.8
99 20/11/2011 15:10:00 62.2
100 20/11/2011 15:15:00 58.4
101 20/11/2011 15:20:00 60.3
102 20/11/2011 15:25:00 59.2
103 20/11/2011 15:30:00 60.2
104 20/11/2011 15:35:00 60.1
105 20/11/2011 15:40:00 58.8
106 20/11/2011 15:45:00 61.8
107 20/11/2011 15:50:00 63.4
108 20/11/2011 15:55:00 61.3
109 20/11/2011 16:00:00 62.7 61.3
110 20/11/2011 16:05:00 60.5
111 20/11/2011 16:10:00 61.4
112 20/11/2011 16:15:00 60.3
113 20/11/2011 16:20:00 59.0
114 20/11/2011 16:25:00 60.9
115 20/11/2011 16:30:00 63.1
116 20/11/2011 16:35:00 64.0
117 20/11/2011 16:40:00 62.6
118 20/11/2011 16:45:00 59.9
119 20/11/2011 16:50:00 58.5
120 20/11/2011 16:55:00 57.9
121 20/11/2011 17:00:00 57.8 59.0
122 20/11/2011 17:05:00 57.6
123 20/11/2011 17:10:00 58.4
124 20/11/2011 17:15:00 63.0
125 20/11/2011 17:20:00 59.0
126 20/11/2011 17:25:00 57.6
127 20/11/2011 17:30:00 57.4
128 20/11/2011 17:35:00 57.1
129 20/11/2011 17:40:00 57.4
130 20/11/2011 17:45:00 57.3
131 20/11/2011 17:50:00 57.7
132 20/11/2011 17:55:00 61.8
133 20/11/2011 18:00:00 57.0 62.3
134 20/11/2011 18:05:00 57.1
135 20/11/2011 18:10:00 61.3
136 20/11/2011 18:15:00 57.5
137 20/11/2011 18:20:00 58.1
138 20/11/2011 18:25:00 63.6
139 20/11/2011 18:30:00 58.4
140 20/11/2011 18:35:00 60.3
141 20/11/2011 18:40:00 64.3
142 20/11/2011 18:45:00 63.7
143 20/11/2011 18:50:00 65.1
144 20/11/2011 18:55:00 66.4

        Equivalent Continuous Sound Pressure Level at 5 mins & 1hrs interval

 
 



MA-34483/ABS/8 Page 9 of 12 
 

 
Table 2b : Sound Measurement Data ( Location 8 )

( Period from 1900hrs to 2200hrs )

L Aeq L Aeq
S/No Date Time 5 Min 1 hr

dB dB
1 20/11/2011 19:00:00 64.5 62.3
2 20/11/2011 19:05:00 63.8
3 20/11/2011 19:10:00 67.7
4 20/11/2011 19:15:00 63.1
5 20/11/2011 19:20:00 58.7
6 20/11/2011 19:25:00 58.0
7 20/11/2011 19:30:00 59.1
8 20/11/2011 19:35:00 58.5
9 20/11/2011 19:40:00 57.3
10 20/11/2011 19:45:00 60.8
11 20/11/2011 19:50:00 62.8
12 20/11/2011 19:55:00 57.4
13 20/11/2011 20:00:00 57.1 56.4
14 20/11/2011 20:05:00 57.0
15 20/11/2011 20:10:00 56.7
16 20/11/2011 20:15:00 56.9
17 20/11/2011 20:20:00 56.7
18 20/11/2011 20:25:00 56.1
19 20/11/2011 20:30:00 56.2
20 20/11/2011 20:35:00 56.1
21 20/11/2011 20:40:00 55.8
22 20/11/2011 20:45:00 55.9
23 20/11/2011 20:50:00 56.2
24 20/11/2011 20:55:00 56.2
25 20/11/2011 21:00:00 56.2 56.0
26 20/11/2011 21:05:00 56.1
27 20/11/2011 21:10:00 55.9
28 20/11/2011 21:15:00 56.0
29 20/11/2011 21:20:00 56.6
30 20/11/2011 21:25:00 55.8
31 20/11/2011 21:30:00 56.1
32 20/11/2011 21:35:00 55.9
33 20/11/2011 21:40:00 55.6
34 20/11/2011 21:45:00 56.6
35 20/11/2011 21:50:00 55.3
36 20/11/2011 21:55:00 55.5

        Equivalent Continuous Sound Pressure Level at 5 mins & 1hrs interval
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Table 2c : Sound Measurement Data ( Location 8 )

( Period from 2200hrs to 0700hrs )

L Aeq L Aeq
S/No Date Time 5 Min 1 hr

dB dB
1 20/11/2011 22:00:00 55.3 55.1
2 20/11/2011 22:05:00 55.6
3 20/11/2011 22:10:00 54.9
4 20/11/2011 22:15:00 55.2
5 20/11/2011 22:20:00 55.5
6 20/11/2011 22:25:00 56.7
7 20/11/2011 22:30:00 54.6
8 20/11/2011 22:35:00 55.0
9 20/11/2011 22:40:00 54.8
10 20/11/2011 22:45:00 54.7
11 20/11/2011 22:50:00 53.8
12 20/11/2011 22:55:00 54.4
13 20/11/2011 23:00:00 54.4 53.9
14 20/11/2011 23:05:00 54.0
15 20/11/2011 23:10:00 53.5
16 20/11/2011 23:15:00 54.8
17 20/11/2011 23:20:00 55.7
18 20/11/2011 23:25:00 53.2
19 20/11/2011 23:30:00 53.1
20 20/11/2011 23:35:00 53.8
21 20/11/2011 23:40:00 53.2
22 20/11/2011 23:45:00 54.1
23 20/11/2011 23:50:00 53.6
24 20/11/2011 23:55:00 52.9
25 21/11/2011 0:00:00 53.2 52.6
26 21/11/2011 0:05:00 53.3
27 21/11/2011 0:10:00 54.3
28 21/11/2011 0:15:00 53.5
29 21/11/2011 0:20:00 53.4
30 21/11/2011 0:25:00 51.2
31 21/11/2011 0:30:00 51.8
32 21/11/2011 0:35:00 52.2
33 21/11/2011 0:40:00 52.0
34 21/11/2011 0:45:00 51.7
35 21/11/2011 0:50:00 52.4
36 21/11/2011 0:55:00 51.3
37 21/11/2011 1:00:00 51.2 51.3
38 21/11/2011 1:05:00 51.6
39 21/11/2011 1:10:00 51.2
40 21/11/2011 1:15:00 51.8
41 21/11/2011 1:20:00 52.0
42 21/11/2011 1:25:00 51.7
43 21/11/2011 1:30:00 51.3
44 21/11/2011 1:35:00 50.7
45 21/11/2011 1:40:00 51.3
46 21/11/2011 1:45:00 50.6
47 21/11/2011 1:50:00 50.9
48 21/11/2011 1:55:00 51.0

        Equivalent Continuous Sound Pressure Level at 5 mins & 1hrs interval
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Table 2c : Sound Measurement Data ( Location 8 )

( Period from 2200hrs to 0700hrs ) Cont'd

49 21/11/2011 2:00:00 52.7 51.0
50 21/11/2011 2:05:00 52.6
51 21/11/2011 2:10:00 50.8
52 21/11/2011 2:15:00 50.5
53 21/11/2011 2:20:00 50.9
54 21/11/2011 2:25:00 49.4
55 21/11/2011 2:30:00 50.9
56 21/11/2011 2:35:00 49.7
57 21/11/2011 2:40:00 51.4
58 21/11/2011 2:45:00 50.5
59 21/11/2011 2:50:00 50.2
60 21/11/2011 2:55:00 51.4
61 21/11/2011 3:00:00 50.6 50.3
62 21/11/2011 3:05:00 49.6
63 21/11/2011 3:10:00 50.2
64 21/11/2011 3:15:00 49.8
65 21/11/2011 3:20:00 50.4
66 21/11/2011 3:25:00 49.1
67 21/11/2011 3:30:00 49.6
68 21/11/2011 3:35:00 49.8
69 21/11/2011 3:40:00 49.4
70 21/11/2011 3:45:00 50.6
71 21/11/2011 3:50:00 50.2
72 21/11/2011 3:55:00 52.8
73 21/11/2011 4:00:00 51.0 50.4
74 21/11/2011 4:05:00 50.5
75 21/11/2011 4:10:00 50.9
76 21/11/2011 4:15:00 49.3
77 21/11/2011 4:20:00 50.1
78 21/11/2011 4:25:00 49.6
79 21/11/2011 4:30:00 49.8
80 21/11/2011 4:35:00 50.1
81 21/11/2011 4:40:00 50.5
82 21/11/2011 4:45:00 50.8
83 21/11/2011 4:50:00 50.8
84 21/11/2011 4:55:00 50.7
85 21/11/2011 5:00:00 51.4 50.8
86 21/11/2011 5:05:00 50.2
87 21/11/2011 5:10:00 51.6
88 21/11/2011 5:15:00 49.9
89 21/11/2011 5:20:00 49.8
90 21/11/2011 5:25:00 49.5
91 21/11/2011 5:30:00 50.3
92 21/11/2011 5:35:00 50.3
93 21/11/2011 5:40:00 51.1
94 21/11/2011 5:45:00 51.7
95 21/11/2011 5:50:00 51.9
96 21/11/2011 5:55:00 51.4

        Equivalent Continuous Sound Pressure Level at 5 mins & 1hrs interval
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Table 2c : Sound Measurement Data ( Location 8 )

( Period from 2200hrs to 0700hrs ) Cont'd

97 21/11/2011 6:00:00 51.3 54.6
98 21/11/2011 6:05:00 52.3
99 21/11/2011 6:10:00 51.9
100 21/11/2011 6:15:00 51.4
101 21/11/2011 6:20:00 54.1
102 21/11/2011 6:25:00 53.5
103 21/11/2011 6:30:00 56.1
104 21/11/2011 6:35:00 57.3
105 21/11/2011 6:40:00 55.3
106 21/11/2011 6:45:00 55.5
107 21/11/2011 6:50:00 55.4
108 21/11/2011 6:55:00 55.8

        Equivalent Continuous Sound Pressure Level at 5 mins & 1hrs interval
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                                               Our Ref: MA-34483/ABS/9    Date: 29/11/2011 
Your Ref: 27179/ENV                                   
      Page 2 of 12 
    

 ON 
   BOUNDARY NOISE MEASUREMENT 
 

 
 
Measured for : AECOM SINGAPORE PTE LTD 
   300 Beach Road 
   #03-00 The Concourse 
   Singapore 199555 

Attn: Mr. Renan Orquiza 
   
 
Date of 
Measurement : 20

th 
November 2011 (Weekend) 

 
  

Place of Inspection :  Havelock Heights, 94 Havelock Road 
     (See Figure 1) 
 

 
Method of 
Measurement : The sound pressure level was measured using a Type 1 Integrating 

Sound Level Meter in ‘A’ weighted level (dBA). The measurement 
was taken in Equivalent Continuous noise level in accordance to the 
requirement provided in the (Control of Noise at Construction Sites) 
Regulation 2001 

  All information regarding the test was provided by the client’s 
representative – Mr. Renan Orquiza 

 
Result : Refer to Table 1-2c for details of measurement and Figure 1 for 

location of measurement. Refer to (Appendix I) attached for the 
requirement for Environmental Protection and Management (Control 
of Noise at Construction Sites) Regulation 2001, No.S 276/2001 
Second Schedule.  

 
 
Conclusion    : See Appendix I for the Second Schedule, Part IB ,Part IIB 

  & Part IIIB for Maximum Permissible Noise level for LAeq over 
  12hrs, 1.0hrs & 5 minutes consecutively. 
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The measurement for 12hrs LAeq meets the requirement based on 
Second Schedule Part l (b).  
 
 
The measurement for 1.0hrs LAeq meets the requirements based on 
Second Schedule Part IIb except those highlighted in red. 
(Refer to Table 2b & 2c) 
 
 
The measurements for 5 mins LAeq meets the requirements based on 
Second Schedule Part IIIb except those highlighted in red. 
(Refer to Table 2b & 2c) 
 
 
 
 
 
 
 
 
 
 

Awadh bin Salim Prem H. Advani 
Testing Officer Engineer 
 Maintenance Testing Department 
 Mechanical Technology Division 
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Results:  TABLE 1 
Sound Measurement Data 

 

Time of Measurement Maximum Permissible Noise Equivalent Level Limit  
(dBA )(Refer to Appendix I) 

 
Location 

 
Date of Measurement 

Start 
( Hrs ) 

End 
( Hrs ) 

Equivalent 
 Continuous 

Level 
( dBA ) 

(a) Hospitals, 
schools, institutions 
of higher learning, 
homes for the aged 

sick.etc 

(b) Residential 
Buildings located less 
than 150m from the 
construction site 
where the noise is 
being emitted 

(c) Buildings (other 
than those in 

paragraph (a) and 
(b)) 

 20 November 2011 07:00:00 19:00:00 
68.6 

( LAeq 12hr ) 
60 75 75 

9 

20 November 2011 19:00:00 07:00:00 
66.2 

( LAeq 12hr ) 
50 - 65 
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Figure 1: Location of measurement 

(Havelock Heights, 94 Havelock Road) 
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Table 2a : Sound Measurement Data ( Location 9 )

( Period from 0700hrs to 1900hrs )

L Aeq L Aeq
S/No Date Time 5 Min 1 hr

dB dB
1 20/11/2011 7:00:00 65.5 67.9
2 20/11/2011 7:05:00 66.5
3 20/11/2011 7:10:00 67.2
4 20/11/2011 7:15:00 67.2
5 20/11/2011 7:20:00 67.1
6 20/11/2011 7:25:00 67.6
7 20/11/2011 7:30:00 67.4
8 20/11/2011 7:35:00 69.7
9 20/11/2011 7:40:00 67.8
10 20/11/2011 7:45:00 70.5
11 20/11/2011 7:50:00 68.8
12 20/11/2011 7:55:00 67.5
13 20/11/2011 8:00:00 66.7 68.2
14 20/11/2011 8:05:00 68.2
15 20/11/2011 8:10:00 68.7
16 20/11/2011 8:15:00 68.4
17 20/11/2011 8:20:00 67.2
18 20/11/2011 8:25:00 68.1
19 20/11/2011 8:30:00 67.7
20 20/11/2011 8:35:00 68.3
21 20/11/2011 8:40:00 69.0
22 20/11/2011 8:45:00 68.4
23 20/11/2011 8:50:00 68.6
24 20/11/2011 8:55:00 68.9
25 20/11/2011 9:00:00 68.2 68.6
26 20/11/2011 9:05:00 69.0
27 20/11/2011 9:10:00 68.0
28 20/11/2011 9:15:00 68.9
29 20/11/2011 9:20:00 68.7
30 20/11/2011 9:25:00 68.4
31 20/11/2011 9:30:00 68.6
32 20/11/2011 9:35:00 68.8
33 20/11/2011 9:40:00 69.3
34 20/11/2011 9:45:00 69.3
35 20/11/2011 9:50:00 68.3
36 20/11/2011 9:55:00 67.9
37 20/11/2011 10:00:00 68.9 67.8
38 20/11/2011 10:05:00 69.4
39 20/11/2011 10:10:00 68.5
40 20/11/2011 10:15:00 67.3
41 20/11/2011 10:20:00 67.4
42 20/11/2011 10:25:00 67.2
43 20/11/2011 10:30:00 67.3
44 20/11/2011 10:35:00 67.4
45 20/11/2011 10:40:00 67.3
46 20/11/2011 10:45:00 67.7
47 20/11/2011 10:50:00 67.2
48 20/11/2011 10:55:00 67.2

        Equivalent Continuous Sound Pressure Level at 5 mins & 1hrs interval
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Table 2a : Sound Measurement Data ( Location 9 )

( Period from 0700hrs to 1900hrs ) Cont'd

49 20/11/2011 11:00:00 68.2 68.7
50 20/11/2011 11:05:00 74.3
51 20/11/2011 11:10:00 67.0
52 20/11/2011 11:15:00 67.8
53 20/11/2011 11:20:00 68.1
54 20/11/2011 11:25:00 66.9
55 20/11/2011 11:30:00 68.4
56 20/11/2011 11:35:00 67.1
57 20/11/2011 11:40:00 67.1
58 20/11/2011 11:45:00 67.2
59 20/11/2011 11:50:00 67.3
60 20/11/2011 11:55:00 67.4
61 20/11/2011 12:00:00 67.7 67.3
62 20/11/2011 12:05:00 68.3
63 20/11/2011 12:10:00 67.1
64 20/11/2011 12:15:00 67.2
65 20/11/2011 12:20:00 67.4
66 20/11/2011 12:25:00 66.2
67 20/11/2011 12:30:00 67.9
68 20/11/2011 12:35:00 67.7
69 20/11/2011 12:40:00 67.5
70 20/11/2011 12:45:00 67.4
71 20/11/2011 12:50:00 66.3
72 20/11/2011 12:55:00 67.0
73 20/11/2011 13:00:00 67.7 67.3
74 20/11/2011 13:05:00 67.2
75 20/11/2011 13:10:00 66.7
76 20/11/2011 13:15:00 67.3
77 20/11/2011 13:20:00 66.7
78 20/11/2011 13:25:00 67.4
79 20/11/2011 13:30:00 67.0
80 20/11/2011 13:35:00 68.6
81 20/11/2011 13:40:00 67.3
82 20/11/2011 13:45:00 67.1
83 20/11/2011 13:50:00 67.4
84 20/11/2011 13:55:00 66.5
85 20/11/2011 14:00:00 68.0 68.1
86 20/11/2011 14:05:00 66.6
87 20/11/2011 14:10:00 67.8
88 20/11/2011 14:15:00 66.7
89 20/11/2011 14:20:00 66.8
90 20/11/2011 14:25:00 66.2
91 20/11/2011 14:30:00 69.2
92 20/11/2011 14:35:00 68.1
93 20/11/2011 14:40:00 66.1
94 20/11/2011 14:45:00 68.1
95 20/11/2011 14:50:00 70.6
96 20/11/2011 14:55:00 70.2

        Equivalent Continuous Sound Pressure Level at 5 mins & 1hrs interval
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Table 2a : Sound Measurement Data ( Location 9 )

( Period from 0700hrs to 1900hrs ) Cont'd

97 20/11/2011 15:00:00 69.7 69.0
98 20/11/2011 15:05:00 69.6
99 20/11/2011 15:10:00 69.8
100 20/11/2011 15:15:00 69.2
101 20/11/2011 15:20:00 68.9
102 20/11/2011 15:25:00 68.7
103 20/11/2011 15:30:00 68.6
104 20/11/2011 15:35:00 68.1
105 20/11/2011 15:40:00 67.4
106 20/11/2011 15:45:00 69.1
107 20/11/2011 15:50:00 69.2
108 20/11/2011 15:55:00 68.6
109 20/11/2011 16:00:00 69.5 70.4
110 20/11/2011 16:05:00 70.5
111 20/11/2011 16:10:00 71.0
112 20/11/2011 16:15:00 70.1
113 20/11/2011 16:20:00 70.0
114 20/11/2011 16:25:00 71.4
115 20/11/2011 16:30:00 72.0
116 20/11/2011 16:35:00 71.2
117 20/11/2011 16:40:00 69.2
118 20/11/2011 16:45:00 70.0
119 20/11/2011 16:50:00 70.0
120 20/11/2011 16:55:00 68.3
121 20/11/2011 17:00:00 69.2 69.2
122 20/11/2011 17:05:00 67.8
123 20/11/2011 17:10:00 69.5
124 20/11/2011 17:15:00 70.1
125 20/11/2011 17:20:00 68.9
126 20/11/2011 17:25:00 72.1
127 20/11/2011 17:30:00 69.8
128 20/11/2011 17:35:00 68.2
129 20/11/2011 17:40:00 69.2
130 20/11/2011 17:45:00 67.2
131 20/11/2011 17:50:00 68.1
132 20/11/2011 17:55:00 68.4
133 20/11/2011 18:00:00 68.1 69.9
134 20/11/2011 18:05:00 68.6
135 20/11/2011 18:10:00 67.8
136 20/11/2011 18:15:00 69.1
137 20/11/2011 18:20:00 70.3
138 20/11/2011 18:25:00 69.0
139 20/11/2011 18:30:00 69.5
140 20/11/2011 18:35:00 70.5
141 20/11/2011 18:40:00 71.1
142 20/11/2011 18:45:00 71.5
143 20/11/2011 18:50:00 70.3
144 20/11/2011 18:55:00 71.3

        Equivalent Continuous Sound Pressure Level at 5 mins & 1hrs interval
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Table 2b : Sound Measurement Data ( Location 9 )

( Period from 1900hrs to 2200hrs )

L Aeq L Aeq
S/No Date Time 5 Min 1 hr

dB dB
1 20/11/2011 19:00:00 69.6 69.3
2 20/11/2011 19:05:00 69.2
3 20/11/2011 19:10:00 69.6
4 20/11/2011 19:15:00 69.7
5 20/11/2011 19:20:00 68.1
6 20/11/2011 19:25:00 69.6
7 20/11/2011 19:30:00 69.3
8 20/11/2011 19:35:00 69.3
9 20/11/2011 19:40:00 69.4
10 20/11/2011 19:45:00 69.7
11 20/11/2011 19:50:00 69.5
12 20/11/2011 19:55:00 68.4
13 20/11/2011 20:00:00 68.4 67.7
14 20/11/2011 20:05:00 68.0
15 20/11/2011 20:10:00 67.4
16 20/11/2011 20:15:00 67.9
17 20/11/2011 20:20:00 68.4
18 20/11/2011 20:25:00 67.6
19 20/11/2011 20:30:00 67.6
20 20/11/2011 20:35:00 67.4
21 20/11/2011 20:40:00 67.6
22 20/11/2011 20:45:00 68.6
23 20/11/2011 20:50:00 66.6
24 20/11/2011 20:55:00 66.4
25 20/11/2011 21:00:00 67.4 66.6
26 20/11/2011 21:05:00 66.6
27 20/11/2011 21:10:00 66.0
28 20/11/2011 21:15:00 66.7
29 20/11/2011 21:20:00 67.3
30 20/11/2011 21:25:00 66.1
31 20/11/2011 21:30:00 66.0
32 20/11/2011 21:35:00 67.8
33 20/11/2011 21:40:00 65.8
34 20/11/2011 21:45:00 65.5
35 20/11/2011 21:50:00 66.4
36 20/11/2011 21:55:00 66.9

        Equivalent Continuous Sound Pressure Level at 5 mins & 1hrs interval
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Table 2c : Sound Measurement Data ( Location 9 )

( Period from 2200hrs to 0700hrs )

L Aeq L Aeq
S/No Date Time 5 Min 1 hr

dB dB
1 20/11/2011 22:00:00 65.6 65.8
2 20/11/2011 22:05:00 66.8
3 20/11/2011 22:10:00 67.2
4 20/11/2011 22:15:00 66.0
5 20/11/2011 22:20:00 66.5
6 20/11/2011 22:25:00 65.9
7 20/11/2011 22:30:00 64.3
8 20/11/2011 22:35:00 65.6
9 20/11/2011 22:40:00 65.7
10 20/11/2011 22:45:00 64.3
11 20/11/2011 22:50:00 66.2
12 20/11/2011 22:55:00 64.2
13 20/11/2011 23:00:00 65.5 65.3
14 20/11/2011 23:05:00 63.5
15 20/11/2011 23:10:00 61.7
16 20/11/2011 23:15:00 65.0
17 20/11/2011 23:20:00 68.5
18 20/11/2011 23:25:00 64.2
19 20/11/2011 23:30:00 65.5
20 20/11/2011 23:35:00 65.7
21 20/11/2011 23:40:00 66.2
22 20/11/2011 23:45:00 64.0
23 20/11/2011 23:50:00 65.0
24 20/11/2011 23:55:00 65.2
25 21/11/2011 0:00:00 64.0 62.9
26 21/11/2011 0:05:00 65.0
27 21/11/2011 0:10:00 64.7
28 21/11/2011 0:15:00 63.0
29 21/11/2011 0:20:00 62.7
30 21/11/2011 0:25:00 63.1
31 21/11/2011 0:30:00 61.8
32 21/11/2011 0:35:00 61.8
33 21/11/2011 0:40:00 63.1
34 21/11/2011 0:45:00 61.8
35 21/11/2011 0:50:00 61.2
36 21/11/2011 0:55:00 60.9
37 21/11/2011 1:00:00 63.7 61.5
38 21/11/2011 1:05:00 61.5
39 21/11/2011 1:10:00 60.3
40 21/11/2011 1:15:00 61.4
41 21/11/2011 1:20:00 61.5
42 21/11/2011 1:25:00 62.0
43 21/11/2011 1:30:00 62.6
44 21/11/2011 1:35:00 62.2
45 21/11/2011 1:40:00 60.2
46 21/11/2011 1:45:00 60.2
47 21/11/2011 1:50:00 60.1
48 21/11/2011 1:55:00 60.1

        Equivalent Continuous Sound Pressure Level at 5 mins & 1hrs interval
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Table 2c : Sound Measurement Data ( Location 9 )

( Period from 2200hrs to 0700hrs ) Cont'd

49 21/11/2011 2:00:00 60.3 60.4
50 21/11/2011 2:05:00 60.7
51 21/11/2011 2:10:00 60.3
52 21/11/2011 2:15:00 59.6
53 21/11/2011 2:20:00 62.3
54 21/11/2011 2:25:00 59.4
55 21/11/2011 2:30:00 62.1
56 21/11/2011 2:35:00 59.3
57 21/11/2011 2:40:00 60.6
58 21/11/2011 2:45:00 60.9
59 21/11/2011 2:50:00 57.9
60 21/11/2011 2:55:00 59.9
61 21/11/2011 3:00:00 60.7 60.1
62 21/11/2011 3:05:00 60.6
63 21/11/2011 3:10:00 60.8
64 21/11/2011 3:15:00 61.7
65 21/11/2011 3:20:00 60.1
66 21/11/2011 3:25:00 59.6
67 21/11/2011 3:30:00 60.4
68 21/11/2011 3:35:00 58.6
69 21/11/2011 3:40:00 59.8
70 21/11/2011 3:45:00 59.2
71 21/11/2011 3:50:00 58.4
72 21/11/2011 3:55:00 60.7
73 21/11/2011 4:00:00 59.0 59.3
74 21/11/2011 4:05:00 59.4
75 21/11/2011 4:10:00 58.4
76 21/11/2011 4:15:00 60.2
77 21/11/2011 4:20:00 60.1
78 21/11/2011 4:25:00 58.3
79 21/11/2011 4:30:00 58.8
80 21/11/2011 4:35:00 60.0
81 21/11/2011 4:40:00 59.6
82 21/11/2011 4:45:00 58.9
83 21/11/2011 4:50:00 58.6
84 21/11/2011 4:55:00 60.2
85 21/11/2011 5:00:00 59.5 61.0
86 21/11/2011 5:05:00 59.4
87 21/11/2011 5:10:00 58.7
88 21/11/2011 5:15:00 60.2
89 21/11/2011 5:20:00 60.2
90 21/11/2011 5:25:00 58.8
91 21/11/2011 5:30:00 59.1
92 21/11/2011 5:35:00 59.5
93 21/11/2011 5:40:00 62.0
94 21/11/2011 5:45:00 61.3
95 21/11/2011 5:50:00 65.0
96 21/11/2011 5:55:00 63.0

        Equivalent Continuous Sound Pressure Level at 5 mins & 1hrs interval
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Table 2c : Sound Measurement Data ( Location 9 )

( Period from 2200hrs to 0700hrs ) Cont'd

97 21/11/2011 6:00:00 64.1 64.9
98 21/11/2011 6:05:00 61.8
99 21/11/2011 6:10:00 63.7
100 21/11/2011 6:15:00 64.6
101 21/11/2011 6:20:00 64.4
102 21/11/2011 6:25:00 65.1
103 21/11/2011 6:30:00 65.0
104 21/11/2011 6:35:00 63.5
105 21/11/2011 6:40:00 65.8
106 21/11/2011 6:45:00 66.2
107 21/11/2011 6:50:00 66.5
108 21/11/2011 6:55:00 66.3

        Equivalent Continuous Sound Pressure Level at 5 mins & 1hrs interval
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APPENDIX I 

 

RG2/2008        
 

SECOND SCHEDULE 

 

Regulation 3 (1),(4) and (5) 

 

 

MAXIMUM PERMISSIBLE NOISE LEVELS FOR 

CONSTRUCTION WORK COMMENCED ON OR 

AFTER  1
ST

 OCTOBER 2007 
 

 

PART I 

 

Maximum permissible noise level for construction  
sites(reckoned as an equivalent continuous noise 

Types of affected premises                  level over a period of 12 hours) in decibels (A) 
  

                         .             7 a.m.- 7 p.m       7 p.m – 7 a.m. 

(a) Hospital, schools, institutions                    60                      50                        

  of higher learning, homes for  

  the aged sick, etc. 

(b)  Residential  buildings located less             75                        - 

       than 150m from the construction  

       site where the noise being emitted. 

 

(c) Buildings others than those in                  75                       65                         

  paragraph ( a ) and ( b ) 
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PART II 
 

Maximum  permissible noise level for construction 

Sites (reckoned as an equivalent continuous noise 

                                          level over a period of one hour) in decibels (A) 

    

 

Types of affected premises  

       7 a.m - 7 p.m        7  p.m. - 10 p.m.    10.p.m –7 am 

(a) Hospital, schools, institutions                  -                -             -         

  of higher learning, homes for  

  the aged sick, etc. 

(b)  Residential  buildings located less          -                            65                         55 

       than 150m from the construction  

       site where the noise being emitted. 

 

(c) Buildings others than those in                  -                    -                             -                         

  paragraph ( a ) and ( b ) 

  

 

PART III 
 

Maximum  permissible noise level for construction 

Sites (reckoned as an equivalent continuous noise 

                                          level over a period of 5 minutes) in decibels (A) 

    

Types of affected premises 

                                   7 a.m - 7 p.m        7  p.m. - 10 p.m.    10.p.m –7 am 

(a) Hospital, schools, institutions                  75                55             55         

  of higher learning, homes for  

  the aged sick, etc. 

(b)  Residential  buildings located less                                                               

       than 150m from the construction  

       site where the noise being emitted.  - 

   (i) on Mondays to Saturdays                   90                          70                        55 

  (ii) on Sundays and public holidays         75                          55                        55 

(c) Buildings others than those in                  90    70                       70 

  paragraph ( a ) and ( b ) 
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National Parks Board of Singapore 
Gazetted Conservation Area within Study 
Corridor 



 

Appendix 2.6 Gazetted Conservation Area within the Study Corridor 
 
 
2.6.1 TREE CONSERVATION AREA 

 

  
Fig. 1: Map showing the Listed Trees Conservation Areas by National Parks Board in Singapore. (www.nparks.gov.sg)



 

 
 

 
 
Fig. 2: Overlay of the Thomson Line Package C alignment to the affected Tree Conservation Area. (www.nparks.gov.sg)  
 
 
The Tree Conservation Areas are large urban areas in Singapore in which no tree with a girth above 1 metre when 
measured 50 centimetres from the ground may be felled without permission from the National Parks Board. 
(www.wikipedia.com) 
 
The affected area for the proposed Thomson Line Package C development are bounded by the River Valley Road, 
Orchard Road, Dunearn Road, Whitley Road, Mount Pleasant Road, Thomson Road, and Lornie Road.



 

 
 
2.6.2 NATURE PARK & HERITAGE TREES 
 
Singapore Botanic Garden, at its present site was founded in 1859 by an Agri-Horticultural Society, and was later 
handed over to the government for maintenance. From an ornamental garden with roads, terraces, a bandstand and 
even a small zoo, it has come a long way in evolving into a leading equatorial botanic garden of 63 hectares. 
 
The 150-year old Singapore Botanic Gardens is a star visitor attraction for the sophisticated traveller as well as the local 
resident. This Garden possesses an array of botanical and horticultural attractions with a rich history and a wonderful 
plant collection of worldwide significance. Complementing these unique resources are sensitive developments providing 
visitors educational and recreational facilities. (www.nparks.gov.sg) 
 
Shown below are the potentially affected listed heritage trees within the area of Singapore Botanic Garden: 
  

 
 

Mature trees are the natural heritage of Singapore and serve as important green landmarks of Singapore’s Tropical 
Garden City. These trees take decades to mature gracefully and beautify Singapore’s landscape. As Singapore 
progresses, there is a danger of losing these mature trees. In view of this concern, the Heritage Trees Scheme was 
announced in 17 Aug 2001 with the objective of promoting conservation of our mature trees to the community. In 
support of this initiative, a Heritage Trees Fund was established then by The Hongkong and Shanghai Banking 
Corporation Limited (HSBC) to kick-start a conservation programme that safeguards the Heritage Trees and promotes 
appreciation of Singapore’s natural heritage. (www.nparks.gov.sg)



 

2.6.3 HERITAGE ROAD 
 
Singapore is an internationally known Garden City. Trees can be seen and felt along every road, from the city to the outlying areas. As Singapore develops and progresses, it 
becomes increasingly important that its sense of identity in the physical landscape is retained. One way to do this is to conserve some of the more scenic and significant tree-lined 
roads in Singapore. 
 
NParks therefore initiated the Heritage Roads and Heritage Tree Schemes in 2001. As mature roadside trees constitute the backbone of the Garden City, we will conserve the 
unique tree-scapes along some of the roads in Singapore, designating them as Heritage Roads. 
 
In many locations, the green ambience and mature trees that line the Heritage Roads are a result of more than 40 years of care and growth. If mature trees are felled, these 
precious assets will be lost. It would take a very long time to redevelop or recreate the mature tree-scape. In some situations, the existing natural wooded ambience cannot be 
recreated to its original condition. The preservation of Heritage Roads will add an element of permanence to the landscape which will contribute to Singapore's sense of identity, 
history and continuity. (www.nparks.gov.sg) 
 
Though the Mount Pleasant Heritage Road is not located within the study corridor, it should be noted that it is within a close proximity (North to Northeast of Whitley Road). 
 

 
    Source: www.nparks.gov.sg 
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Recorded within Study Corridor  



 

Appendix 2.7   Dominant Flora and Fauna/Avifauna recorded within the Study Corridor 
 
 
List of dominant flora observed within the study corridor: 
 

Specie Location Type Common 
name Scientific name Description/Remark Biological Value 

(Singapore Red Data Book) 
 
 
 
 

 
 

 

Stevens Station Tree Yellow Flame Peltophorum pterocarpum Preferred moderate water and full sun  
(Native) Least Concern 

 
 
 
 
 
 

 
 

Stevens Station, 
Napier Station Tree Golden Shower  Cassia fistula Preferred moderate water and full sun Least Concern 

 
 

 
 

 
 
 
 

Stevens Station Tree Jelawai 
Mentalum Terminalia Calmansanai Preferred moderate water and full sun Least Concern 

 
 
 
 
 
 

 
 

Stevens Station, 
Orchard Boulevard 
Station 

Tree Simpoh Air Dillenia suffruticosa Preferred lots of water and full sun, Bird-
attracting (Native) Least Concern 

 
 
 
 
 
 
 

Stevens Station, 
Orchard Boulevard 
Station, Orchard 
Station, Great World 
Station, Havelock 
Station 

Tree Angsana Pterocarpus indicus Preferred moderate water and full sun Least  Concern 



 

Specie Location Type Common 
name Scientific name Description/Remark Biological Value 

(Singapore Red Data Book) 
 

 
 
 
 
 
 
 

 

Orchard Station Tree Yellow Saraca Saraca cauliflora / Saraca 
thaipingensis Preferred moderate water and full sun Least Concern 

 
 
 
 
 
 
 

 

Orchard Boulevard 
Station, Orchard 
Station 

Tree Mango  Mangifera Indica Preferred moderate water and full sun 
(Native) Least Concern 

 
 
 
 
 
 
 

 

Napier Station Tree Star Apple Chrysophyllum cainito Preferred moderate water and full sun Least Concern 

 
 
 
 
 
 
 
 
 

Stevens Station Tree Golden Penda Xanthostemon chrysanthus Preferred lots of water and full sun Least Concern 

 
 
 
 
 

 
 
 

 

Napier Station, 
Orchard Boulevard 
Station 

Tree Broad-leafed 
Mahogany Swietenia macrophylla Preferred moderate water and full sun 

(Native) Least Concern 



 

Specie Location Type Common 
name Scientific name Description/Remark Biological Value 

(Singapore Red Data Book) 
 
 
 
 
 
 
 

 

Stevens Station Tree Golden Chain 
Tree Lophanthera lactescens Preferred moderate water and full sun / 

partial shade (Native) Least Concern 

 
 
 
 
 
 
 
 

Stevens Station, 
Napier Station, 
Orchard Station 

Tree Banana tree Musa Acuminata Preferred lots of water and full sun, food tree Least Concern 

 
 
 
 
 
 
 

 

Stevens Station, 
Orchard Boulevard 
Station, Orchard 
Station, Great World 
Station, Havelock 
Station 

Tree Rain Tree Samanea saman Preferred moderate water and full sun Least Concern 

 
 
 
 
 
 
 

 
 

Orchard Boulevard 
Station, Great World 
Station 

Tree Tembusu Fagraea fragrans Preferred moderate water and full sun 
(Native) Least Concern 

 
 
 
 
 
 
 
 
 
 

Orchard Boulevard 
Station Tree Leopard Tree Caesalpinia ferrea Preferred moderate water and full sun Least Concern 



 

Specie Location Type Common 
name Scientific name Description/Remark Biological Value 

(Singapore Red Data Book) 
 
 
 
 
 
 
 
 
 

Stevens Station, 
Orchard Boulevard 
Station, Orchard 
Station, Great World 
Station 

Tree Kelat Oil, Red 
Lip Syzygium Mortifolium Preferred moderate water and full sun 

(Native) Least Concern 

 
 
 
 
 
 
 
 

Stevens Station Tree Mahang Plant Macaranga bancana Preferred moderate water and full sun 
(Native) Least Concern 

 
 
 
 
 
 
 
 

Havelock Station Tree Indian Almond Terminalia catappa Preferred moderate water and partial sun / 
shade (Native) Least Concern  

 
 
 
 
 
 
 
 

 
 

Stevens Station. 
Napier Station, 
Orchard Boulevard 
Station, Havelock 
Station 

Palm Coconut palm Cocos nucifera Preferred moderate water and full sun Least Concern 

 
 
 
 
 
 
 

 

Stevens Station Palm Bismarck Palm Bismarckia nobilis Preferred moderate water and full sun Least Concern 



 

Specie Location Type Common 
name Scientific name Description/Remark Biological Value 

(Singapore Red Data Book) 
 
 
 
 
 
 

 
 

Stevens Stations, 
Orchard Station Palm Lady Palm Rhapis excelsa Preferred moderate water and full sun / 

partial shade Least Concern 

 
 
 
 
 
 
 

 

Stevens Station, 
Napier Station, 
Orchard Station 

Palm Fishtail palm Caryota sp Preferred moderate water and full sun Least Concern 

 
 
 
 
 
 
 
 

 

Napier Stations, 
Orchard Boulevard 
Station 

Palm Joey palm Johannesteijsmannia 
altifrons 

Preferred moderate water and full sun / 
partial shade Least Concern 

 
 
 
 
 
 
 
 
 

Stevens Station, 
Napier Station, 
Orchard Boulevard 
Station, Orchard 
Station 

Palm Lipstick Palm Cyrtostachys renda Preferred moderate water and full sun / 
partial shade Least Concern 

 
 
 
 
 
 
 
 
 

Stevens Station, 
Napier Stations, 
Orchard Boulevard 
Station 

Palm Macarthur Palm Ptychosperma macarthurii Preferred moderate water and full sun Least Concern 



 

Specie Location Type Common 
name Scientific name Description/Remark Biological Value 

(Singapore Red Data Book) 
 
 
 
 
 
 
 

 

Napier Stations, 
Orchard Boulevard 
Station 

Palm Ruffled Fan 
Palm Licuala grandis Preferred moderate water and full sun / 

partial shade Least Concern 

 
 
 
 
 
 
 
 
 

Stevens Station, 
Orchard Station, 
Orchard Boulevard 
Station, Great World 
Station, Havelock 
Station 

Shrub 
Tropical carpet 
grass / Cow 
grass  

Axonopus compressus Preferred moderate water, full sun or semi-
shade Least Concern 

 
 
 
 
 
 
 
 
 

Stevens Station Shrub Coat Button Tridax procumben Preferred moderate water and full sun Least Concern 

 
 
 
 
 
 
 

 

Orchard Station Shrub Pinto peanut Arachis Pintoi Preferred moderate water and full sun Least Concern 

 
 
 
 
 
 
 
 
 

Stevens Station, 
Orchard Station Shrub Creeping daisy Wedelia trilobata Preferred little to moderate water and full sun 

/ partial shade Least Concern 



 

Specie Location Type Common 
name Scientific name Description/Remark Biological Value 

(Singapore Red Data Book) 
 
 
 

 
 
 
 
 
 

Orchard Station, 
Orchard  Boulevard 
Station 

Shrub Wild Pepper, 
Chabel, Kadok Piper sarmentosum  Preferred moderate water and partial shade 

(Native) Least Concern 

 
 
 
 
 
 
 
 
 

Stevens Station, 
Orchard Station, 
Orchard Boulevard 
Station, Great World 
Station, Havelock 
Station 

Shrub Aquatic 
sensitive plant Neptunia plena Preferred lots of water and full sun Least Concern 

 
 
 
 
 
 
 
 
 

Orchard Station Shrub Mussaenda Mussaenda philippica Preferred moderate water and full sun Least Concern 

 
 
 

 
 

 
 
 
 

Stevens Station Shrub Camwood Baphia nitida Preferred moderate water and full sun Least Concern 



 

Specie Location Type Common 
name Scientific name Description/Remark Biological Value 

(Singapore Red Data Book) 
 
 
 
 
 
 
 
 
 

Stevens Station Shrub Singapore 
Rhododendron Melastoma malab athricum Preferred moderate water and full sun / 

partial shade (Native) Least Concern 

 
 
 
 
 
 
 

 

Orchard Station, 
Orchard Boulevard 
Station, Great World 
Station, Havelock 
Station 

Shrub Small 
screwpine Pandanus Pygmaeus Preferred little water and full sun / partial 

shade Least Concern 

 
 
 
 
 
 
 
 
 

Stevens Road, 
Napier Station, 
Orchard Station 

Shrub Ixora Ixora sp. Preferred moderate water and full sun Least Concern 

 
 
 
 
 
 
 
 
 

Stevens Station, 
Napier Station Shrub Elephant's ear Alocasia macrorrhizos Preferred lots of water and partial shade Least Concern 

 
 
 
 
 
 

 
 

Stevens Road Shrub Ti Plant Cordyline Fruticosa Preferred moderate water and full sun / 
partial shade Least Concern 



 

Specie Location Type Common 
name Scientific name Description/Remark Biological Value 

(Singapore Red Data Book) 
 
 
 
 
 
 
 
 
 

Stevens Road Shrub Peacock flower Caesalpinia pulcherrima Preferred lots of water and full sun Least Concern 

 
 
 
 
 
 

 
 
 

Stevens Road Shrub 
Blue Trumpet 
Vine / Laurel 
Clock Vine 

Thunbergia laurifolia Preferred moderate water and full sun Least Concern 

 
 
 
 
 
 
 
 

 

Stevens Station, 
Orchard Station Shrub Parakeet flower 

/ Parrot’s Beak Heliconia psittacorum Preferred moderate water and full sun / 
partial shade Least Concern 

 
 
 
 
 
 
 

 

Orchard Station, 
Orchard Boulevard 
Station 

Shrub Scarlet Spiral 
Flag Costus woodsonii Preferred lots of water and partial shade Least Concern 

 
 
 
 
 
 

 
 

Orchard Station, 
Orchard Boulevard 
Station 

Shrub Spider Lily, 
White Spice Hymenocallis speciosa Preferred moderate water and full sun / 

partial shade Least Concern 



 

Specie Location Type Common 
name Scientific name Description/Remark Biological Value 

(Singapore Red Data Book) 
 
 
 
 
 
 

 

Orchard Boulevard 
Station Shrub Giant False 

Agave 
Furcraean gigantean 
‘Striata’ Preferred little water and full sun Least Concern 

 
 
 
 
 
 
 
 

 

Napier Station, 
Orchard Boulevard 
Station, Orchard 
Station 

Shrub Giant Timber 
Bamboo Bambusa oldhamii Preferred moderate water and full sun Least Concern 

 
 
 
 
 
 
 
 

 

Stevens Station, 
Orchard Station, 
Orchard Boulevard 
Station, Havelock 
Station 

Fern Bird's Nest Fern Asplenium nidus Preferred moderate water and full sun / 
partial shade (Native) Least Concern 

 
 
 
 
 
 
 
 
 

Stevens station. 
Orchard Boulevard 
Station, Orchard 
Station, Great World 
Station 

Fern Rabbit's Foot 
Fern Davallia denticulata Preferred moderate water and full sun / 

partial shade (Native) Least Concern 

 
 
 

 
 
 

 
 
 

Stevens station Fern Resam Dicranopteris linearis Preferred little water and full sun (Native) Least Concern 



 

Specie Location Type Common 
name Scientific name Description/Remark Biological Value 

(Singapore Red Data Book) 
 
 
 
 
 
 

 

Stevens station. 
Orchard Boulevard 
Station, Orchard 
Station, Great World 
Station 

Fern Dragon's Scale Pyrrosia piloselloides Preferred moderate water and partial shade 
(Native) Least Concern 

 
 
 
 
 
 
 

 

Stevens Station, 
Havelock Station Fern Giant Sword 

Fern Nephrolepis biserrata Preferred moderate water and partial shade 
(Native) Least Concern 

 
 
 
 
 
 

 

Orchard Boulevard 
Station, Orchard 
Station, Havelock 
Station 

Fern Ribbon Fern Ophiohlossum pendulum Preferred moderate water and partial shade 
(Native) Least Concern 

 
 
 
 
 
 
 
 
 

Stevens Station, 
Napier Station, 
Orchard Station, 
Orchard Boulevard 
Station, Great World 
Station, Havelock 
Station 

Climber Paper flower Bougainvillea sp Preferred little water and full sun Least Concern 

 
Sources: 
 
 Ping,TS. Lybb, WM. 2009. Trees of our Garden City. 2nd ed. National Parks Board 
 
 Min, BC. Omar-Hor, K. Chow Lin, OY. 2006. 1001 Garden Plant in Singapore.2nd ed. National Parks Board 
 
 www.nparks.gov.sg 
 
 www.florafaunaweb.nparks.gov.sg 
 
 Singapore Red Data Book 



 

List of dominant fauna/avifauna observed within the study corridor 
 

Specie Location Type Common name Scientific name Description/Remark 

Biological Value 
(IUCN Red List of 

Threatened Species / 
Singapore Red Data Book) 

 
 
 
 

 
 
 
 
 

Fernhill Close Mammalia 
(Rodenta) Plaintain Squirrel Callosciurus notatus 

Very adaptable species, as it is found in 
secondary forests, plantations, and all kinds 
of habitats, though not so common in 
pristine forest (Han pers. comm.). Now it is 
very common in towns, scrub, secondary 
forest, forest edge and urban parks (W. 
Duckworth et al pers. comm.). 
 
This is a diurnal and arboreal species (Saiful 
and Nordin 2004), though it dies descend to 
the ground to forage (Han pers. comm.). The 
diet of this species consists of fruit (42%) 
and bark 40% (A. Saiful pers. comm.), as 
well as insects and rubber tree latex (Lekagul 
and McNeely 1988). 

Least Concern 

 
 
 
 
 
 
 
 
 
 
 

Orchard 
Boulevard 

Insecta 
(Macrotemitidae) Black Termite Macrotermes 

carbonarius Typically found in low flat lowlands. Least Concern 

 
 
 
 
 
 
 
 
 
 
 

Photo:  
www.ecologyasia.com 

Nassim Road Serpentes 
(Colubrid) 

Common House 
Snake Lycodon capucinus 

Non-venomous snake, common in 
households and/or buildings but rarely 
encountered. 
 

Not Listed  



 

Specie Location Type Common name Scientific name Description/Remark 

Biological Value 
(IUCN Red List of 

Threatened Species / 
Singapore Red Data Book) 

 
 
 
 
 
 
 
 

 

Stevens Road, 
Orchard 
Boulevard, 
Lornie Road 

Passeriformes 
(Sturnidae) Javan Myna Acridotheres 

javanicus 
Introduced specie, noted as commonly 
spread in Singapore Data Deficient 

 
 
 
 
 
 
 

 
Photo:  Arun K A (avibase) 

Orchard 
Boulevard, Zion 
Road 

Cuculiformes 
(Cuculidae) Male Asian Koel Eudynamys 

scolopacea 
Common resident & winter visitor, noted as 
commonly spread in Singapore Least Concern 

 
 

 
 
 
 
 

Photo: Justus de Cuveland 

Orchard 
Boulevard,  
Havelock Road, 
Zion Road 

Passeriformes 
(Passeridae) 

Eurasian Tree-
sparrow 

Passer montanus 
 

Common resident, invasive species, typically 
seen in Urban areas of Singapore Least Concern 

Sources: 
 
 Singapore Red Data Book 
 
 The IUCN Red List of Threatened Species 
   
 www.en.wikipedia.org 
  
 www.ecologyasia.com 
 
 www.pherobase.com 
 
 www.avibase.bsc-eoc.org 
 
 www.singaporebirds.net 



 

List of dominant fauna/avifauna monitored island wide and in urban areas of Singapore 
 

 
Location Type Common name Scientific name Description/Remark 

Biological Value 
(IUCN Red List of Threatened 
Species / Singapore Red Data 

Book) 

Urban areas Eulipotyphla 
(Soricidae) House Shrew Suncus murinus 

Fairly abundant species found in a very wide variety 
of habitats, including natural forests, scrubland and 
grasslands and nearly all secondary amd degraded 
habitats, such as plantations, pasture, cultivated 
fields, suburbans and urban areas. It is a human 
commensal. 

Least Concern 

Urban areas Rodentia (Muridae) House Mouse Mus musculus 

Widespread and abundant species, typically 
commensal, and are found in a very wide range of 
man-made habitats including houses, farm 
outbuildings, other types of buildings, and even coal 
mines and frozen meat stores. 

Least Concern 

Urban areas Rodentia (Muridae) Norway Rat / 
Brown Rat Rattus norvegicus Abundant species. This species is present in lowland 

and coastal regions wherever humans are. Least Concern 

Urban areas Rodentia (Muridae) Asian House Rat Rattus tanezumi 
Abundant species. This highly adaptable species is 
commonly found in and around villages and 
agricultural areas. 

Least Concern 

Urban areas Rodentia (Muridae) Black Rat Rattus rattus 
Widespread and abundant species, primarily 
commensal, but also found in a variety of natural 
and semi-natural habitats. 

Least Concern 

Urban areas Chiroptera 
(Pteropodidae) 

Lesser Dog-faced 
Fruit Bat Cynopterus brachyotis 

Has a relatively wide distribution, tolerant of a broad 
range of habitats, has a presumed large population, 
and because it is unlikely to be declining fast enough 
to qualify for listing in a more threatened category. 

Least Concern 

Island wide Ciconiiformes 
(Accipitridae) Osprey Pandion haliaetus 

Common resident, species which is present all year 
round, breeding proven. Species which migrates 
from its breeding grounds to warmer climes during 
winter 

Least Concern 

Island wide Ciconiiformes 
(Accipitridae) Black Baza Aviceda leuphotes 

Common resident, species which is present all year 
round, breeding proven. Species which migrates 
from its breeding grounds to warmer climes during 
winter 

Least Concern 

Island wide Ciconiiformes 
(Accipitridae) 

Oriental Honey 
Buzzard Pernis ptilorhyncus 

Common resident, species which is present all year 
round, breeding proven. Species which migrates 
from its breeding grounds to warmer climes during 
winter 

Least Concern 



 

 
Location Type Common name Scientific name Description/Remark 

Biological Value 
(IUCN Red List of Threatened 
Species / Singapore Red Data 

Book) 

Island wide Ciconiiformes 
(Accipitridae) Milvus migrans Brahminy Kite Common resident, species which is present all year 

round, breeding proven. Least Concern 

Island wide Ciconiiformes 
(Accipitridae) 

Japanese 
Sparrowhawk Accipiter gularis 

Common species, which stop in the location 
described for a short duration to rest and refuel 
before moving on to its wintering grounds. Species 
which migrates from its breeding grounds to warmer 
climes during winter 

Least Concern 

Island wide Gruiformes 
(Rallidae) 

White-breasted 
Waterhen Amaurornis phoenicurus 

Common resident, species which is present all year 
round, breeding proven. Species which migrates 
from its breeding grounds to warmer climes during 
winter 

Least Concern 

Urban areas Columbiformes 
(Columbidae) Zebra Dove Geopelia striata Common resident, species which is present all year 

round, breeding proven. Least Concern 

Urban areas Columbiformes 
(Columbidae) Spotted Dove Streptopelia chinensis Abundant species, present throughout the year but 

with no record of breeding in Singapore Least Concern 

Urban areas Columbiformes 
(Columbidae) Rock Pigeon Columba livia 

Abundant species, present throughout the year but 
with no record of breeding in Singapore. A species 
introduced to Singapore by man and has established 
feral populations 

Least Concern 

Island wide Apodiformes 
(Apodidae) Black-nest Swiflet 

 
Collocalia maxima 
 

Common resident, species which is present all year 
round, breeding proven. Least Concern 

Island wide Coraciiformes 
(Meropidae) 

Blue-tailed Bee-
eater Merops philippinus Common species which migrates from its breeding 

grounds to warmer climes during winter Least Concern 

Island wide Passeriformes 
(Sturnidae) 

Asian Glossy 
Starling Aplonis panayensis Common resident, species which is present all year 

round, breeding proven. Least Concern 

Island wide Passeriformes 
(Hirundinidae) Barn Swallow Hirundo rustica Abundant, Species which migrates from its breeding 

grounds to warmer climes during winter Least Concern 

Island wide Passeriformes 
(Sturnidae) Common Myna Acridotheres tristis Common resident, species which is present all year 

round, breeding proven. Least Concern 



 

 
Location Type Common name Scientific name Description/Remark 

Biological Value 
(IUCN Red List of Threatened 
Species / Singapore Red Data 

Book) 

Island wide Passeriformes 
(Hirundinidae)  Pacific Swallow Hirundo tahitica Common resident, species which is present all year 

round, breeding proven. Least Concern 

Sources: 
 
 Singapore Red Data Book 
 
 The National Parks Board 
 
 The IUCN Red List of Threatened Species 
  
 AEAN Centre for Biodiversity-BISS (Biodiversity Information Sharing Service) 
 
 The Birds of Singapore Island 
   
 www.en.wikipedia.org 
  
 www.avibase.bsc-eoc.org 
 
 www.singaporebirds.net 
 
 www.ecologyasia.com 
 
 www.wildsingapore.per.sg/discovery/mammalia.htm 
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Simplified Screening Checklist for Cultural 
Heritage Resources  



 
 
Appendix 2.8  Simplified Screening Checklist for Cultural Heritage Resources  
 

PROJECT NO/TITLE: C2104/ARCHITECTURAL AND ENGINEERING CONSULTANCY SERVICES FOR THOMSON LINE - MAINLINE PACKAGE 1 (T11 TO 
T16) – ENVIRONMENTAL IMPACT ASSESSMENT 

DEVELOPER: LAND TRANSPORT AUTHORITY, SINGAPORE 

SITE LOCATION: 
SPANS ALONG STEVENS ROAD TO NAPIER ROAD, TO ORCHARD BOULEVARD, TO LEONIE HILL, TO KIM SENG ROAD AND 
ZION ROAD 

DATE OF ASSESSMENT: NOVEMBER 2, 2011 & NOVEMBER 4, 2011 
 

No.  Yes No Remarks 
1 URA    

1.1 Does the project site involve any URA Conservation Areas? 
 http://www.ura.gov.sg/conservation/mod2.htm (If yes, go to 1.2)   Nil 

1.2 Does the project site involve any URA Conserved Buildings? 
 
(If yes, please state the name of the building:__please see below for the details_)  
 
Nassim road/ Whitehouse park          
-Lot 1543 TS 25, 24 Nassim Road 
-Lot 1591 TS 25, 28 Nassim Road 
-Lot 61-22 TS 25, 9 Ladyhill Road. 
- Lot 61-13 TS 25, 11 Ladyhill Road 
- Lot 470 TS 25, 32 Nassim Road. 
- Lot 1422 TS 25, 10 Lermit Road. 
- Lot 1261 TS 25, 6 Lermit Road. 
- Lot 1524 TS 25, 15 White House Park. 
- Lot 44-8 TS25, 56 Dalvey Road 
- Lot 1390 TS 25, 40 Nassim Road. 
 
Grange Road 
-25 Grange Road 
 
Chatsworth Park 
- Lot 55-4, TS24, 3 Chatsworth Avenue. 
- Lot 1644 TS24, 12D Chatworth Road. 
 
Singapore Botanic Garden 
- Ridley Hall 
- Holttum Hall 
 
Off Minden Road 
- Former Tanglin Officers Mess Building 
 

 
Nil 

 
 



 
 

 
 

2 NPARKS   
2.1 Does the project site locate within the Heritage Road Green Buffer? 

http://www.nparks.gov.sg/cms/docs/about-us/PARKS-AND-TREES-SL-4.pdf   

The nearest heritage road to the study area is Mount Pleasant 
Heritage Road. The Mount Pleasant road is located 
approximately 100 m from the study corridor, to the north or 
northeast of Whitley Road. 

2.2 Is there any heritage tree located at the project site?  
http://www.nparks.gov.sg/cms/index.php?option=com_content&view=article&id=197&Itemid=
79 
(If yes, please state the name of the scientific name of the heritage tree 
:Adenanthera pavonina, Callerya atropurpure, Calophyllum inophyllum, Ceiba pentandra, 
Fagraea fragrans, Hevea brasiliensis, Inocarpus fagifer, Samanea saman, Terminalla 
subspathulata) 
 

 Nil 

3 Preservation Monuments Board    
3.1 Are there any gazetted national monuments located at the project site?  

http://en.wikipedia.org/wiki/National_Monuments_of_Singapore 
 
(If yes, please state the name of the monument:_________________________________)  

 

Nil 

4 Desk Survey/ Site Reconnaissance   
4.1 Are there any religious and cultural sites located within 250m of the project site observed in 

the historical map/plans? 
 
(If yes, please state the name of the religious/cultural site:________________________)  

 

Nil 

4.2 Are there any religious and cultural sites observed during the site reconnaissance? 
 
(If yes, please state the name of the religious/cultural site:_Shui Xian Temple & Giok Hong 
Tian temple_)  
 
 
 

 Nil 
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REVISION

This document was revised in 2011 to incorporate new policies and best practice findings resulting
from the post-EIA air quality evaluation research studies conducted by Halcrow Barry/TRL on
behalf of the National Roads Authority.

With regard to new procedural requirements, this document has been updated to incorporate the
new phased approach to the planning of national road schemes as outlined in the 2010 Project
Management Guidelines.

Following on from the findings of the post-EIA air quality evaluation research studies, this
document has been revised to incorporate the following:

- requirements for reporting and archiving data,
- procedures to address PM2.5 particulates,
- revised and updated procedures for addressing background concentration and

monitoring,
- additional information on the approach to dispersion modelling,
- changes in the approach to future year projections of monitoring data,
- update on trend analysis for NOx and NO2 concentrations,
- revised approach to assessing significance criteria, and
- the incorporation of an approach for the derivation of regional background

concentrations for the NOx:NO2 model.
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DISCLAIMER

While every care has been taken to ensure that the content of this document is accurate, the
National Roads Authority and any contributing party shall have no legal responsibility for the
content or the accuracy of the information so provided or for any loss or damage caused arising
directly or indirectly in connection with reliance on the use of such information.
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1.0 INTRODUCTION

1.1. Background and Policy Context

Guidelines for the Treatment of Air Quality During the Planning and Construction of National
Road Schemes were published by the National Roads Authority (NRA) in 2006. Subsequent to
the publication of the Guidelines, the NRA commissioned a study to evaluate the effectiveness
of the methodologies applied to the assessment of the air quality impacts of national road schemes.
This study included a review of international best practice and a post-Environmental Impact

Assessment (EIA) evaluation to determine how well the methodologies perform in predicting the
actual air quality impacts of national road schemes. The study culminated in a number of
recommendations as to how the guidelines could be improved (Halcrow Barry, 2010).

In addition, since the 2006 Guidelines were published there have been a number of important
changes and improvements to the science underpinning the methodologies, and also changes to
the legislation. This document provides updated guidance for the assessment of air quality
impacts during the planning and design of national road schemes. These Guidelines are not
mandatory, but are recommended in order to achieve consistency with respect to the Route
Selection, Design and Environmental Impact Assessment phases of road scheme planning and
development undertaken in accordance with the NRA’s 2010 Project Management Guidelines
(PMG) (National Roads Authority, 2010).

At the time of preparing these revised Guidelines, the UK Highways Agency was undertaking a
major revision to the Design Manual for Roads and Bridges (DMRB) model to take account of
the new emissions factors published by the UK Department for Transport. It is expected that the
revised DMRB model will be available in mid-2011. If necessary, these Guidelines will be further
updated to reflect the new DMRB model.

1.2 National Roads Project Management Guidelines

The statutory procedures followed by the NRA and the local authorities/National Roads Regional
Design Offices (NRRDO’s) in the planning, design and implementation of national roads schemes
are currently specified in the Roads Act, 1993, as amended. For a more detailed description of the
legislation, both domestic and European, covering the planning, design and implementation of
national roads schemes and relating to Environmental Impact Statements please refer to the NRA’s
Environmental Impact Assessment of National Road Schemes – A Practical Guide (Rev 1,
National Roads Authority, 2008).

Public consultation is catered for at a number of phases in the planning process and, as a matter
of good practice, is generally engaged in at the earliest opportunity. There are a number of phases
to the planning and consultation process as set out in the Authority’s PMG.

The PMG were prepared to allow a phased approach to the project management of national road
schemes. For the purposes of these Guidelines, three phases of the guidelines are considered: the
Route Selection (Phase 2); Design (Phase 3); and, the Environmental Impact Assessment
(EIA)/Environmental Assessment Report (EAR) and The Statutory Process (Phase 4) - see Figure
1. The aim of this guidance is to provide advice as to the scope of activities as they pertain to air
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quality impacts for each of these three phases. The air quality assessment becomes more detailed
as the assessment activities progress from Phase 2 to Phase 4.

The air quality input into each of the three phases should not be seen in isolation. The conclusions
of each phase should set the foundation for the next activity and collectively should assist in the
final design of the road scheme. In this case, the report for inclusion into the Route Selection
phase should concentrate on the avoidance of unacceptable air quality impacts. Phases 3 and 4
should describe any further steps taken to avoid impacts and should thereafter consider any further
mitigation of impacts, which may be incorporated into the preferred route corridor as necessary.

Air quality impacts should be evaluated in conjunction with the engineering constraints of the
scheme, and other environmental, socio-economic and visual amenity impacts. Each selected
route will have unique features and constraints. In some cases, the optimum route from an air
quality perspective may not be the optimum route when other impacts are taken into account.
However, air quality impacts should receive detailed consideration and indeed, in some cases, they
may be the most important factor to be addressed during Route Selection and subsequent design
of the road scheme.

1.3 Pollutants of Concern and Air Quality Standards

Pollutant emissions from road traffic may cause impacts at both the local and
national/international level. At the local scale, the principal pollutants that need to be considered
are nitrogen dioxide (NO2) and fine particulate matter (both PM10 and PM2.5). Empirical evidence
has shown that there is no risk of emissions from road traffic leading to exceedences of the
relevant air quality standards for any other pollutants, at even the most heavily-trafficked
locations. At the national/international level, emissions of nitrogen oxides (NOx) are of concern
with respect to nitrogen deposition and the formation of ozone, while emissions of carbon dioxide
(CO2) are associated with climate change1.

Air quality criteria applicable to the assessment of local impacts upon human health and
vegetation were initially set out in various EU Directives which were transposed into Irish
legislation.

However, a new air quality Directive (2008/50/EC) was adopted in May 2008. This streamlines
and replaces four previous Directives (including 96/62/EC, the so-called Air Quality Framework
Directive and 1999/30/EC, which set limit values for nitrogen dioxide and PM10) and confirms
the previous obligations, but introduces a new national exposure reduction target, a target value
and limit values for PM2.5. This new Directive was transposed into Irish legislation through the
2011 Air Quality Standards Regulations, S.I. 180 of 2011. The previous air quality standards for
nitrogen dioxide and PM10 and the new limit value for PM2.5 are set out in Appendix 1. The
national exposure reduction target is focused on reducing average exposures across the most
heavily populated areas of Ireland, and is therefore not directly relevant to individual road
schemes. Air quality assessments of national road schemes should, however, take account of the
PM2.5 limit values (see Appendix 1) at the Environmental Impact Assessment
(EIA)/Environmental Assessment Report (EAR) and The Statutory Process phase.

INTRODUCTION

1 Thematic strategy on air pollution, COM(2005) 446, and Proposal for a Directive on ambient air quality and cleaner air for
Europe, COM (2005) 447.
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Figure 1: The phases of planning for air quality assessment of national road schemes
showing a typical study area and route options
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Impacts at national/international level include climate change and acid deposition. Measures to
reduce greenhouse gas emissions generally (associated with climate change) are subject to
international and national policy. A range of these measures are provided in the National Climate
Change Strategy (DoEHLG, 2007-2012). Measures to address acid deposition are provided in
the National Programme for Ireland for the Progressive Reduction of National Emissions of
Transboundary Air Pollutants by 2010 (DoEHLG, 2004). There are no standards applicable to the
assessment of national/international impacts, and the significance of the impact is normally based
on relative changes in emissions on a regional or national scale.

Readers should also be familiar with the measures governing the protection of ‘European sites’
(e.g. Special Areas of Conservation (SACs and Special Protection Areas (SPAs). In particular,
careful regard should be had to Articles 6(3) and 6(4) of the Habitats Directive (92/43/EEC) and
transposing measures. Readers are referred to the NRA’sGuidelines for Assessment of Ecological
Impacts of National Roads Schemes (Rev. 2, National Roads Authority, 2009) and to Appropriate
Assessment of Plans and Projects in Ireland –Guidance for Planning Authorities (Department of
the Environment, Heritage and Local Government, 2010) in relation to these matters.

1.4 Requirements for an Air Quality Specialist

The assessment of air quality for the purpose of these Guidelines requires expertise, independence
and objectivity. The air quality specialist should be capable of characterising the existing
environment and assessing how the proposed road scheme will impact upon it. Where mitigation
measures are deemed necessary, the specialist must be capable of assisting in the incorporation
of these measures into the preferred route option; the specialist should, therefore, have a thorough
knowledge of suitable measures that can be applied. The specialist should have knowledge of,
and be up-to-date with, the relevant standards and legislation that apply, and be familiar with the
criteria for evaluation and classification of the significance of impacts. The specialist should also
be able to identify and incorporate any potential construction impacts into the overall air quality
assessment and should be able to interpret and describe the findings of the assessment in a clear,
concise and comprehensive manner.

Air quality specialists should be able to demonstrate that they have the necessary knowledge and
skill through reference to suitable qualifications and experience.

The Authority recognises that a significant amount of survey and other work is often required to
support the air quality study and it is neither reasonable nor necessary to require that all such
work be undertaken by the qualified specialist meeting the above requirements. However, the
specialist must supervise the project and ensure that all aspects of the study are carried out in
accordance with appropriate standards, using people with a suitable level of training and expertise.

1.5 Overall Approach

The assessment of the air quality impacts of national road schemes should follow the Route
Selection, Design and EIA/EAR and the Statutory Process phases specified in the PMG. The
overall approach to the air quality assessment at each stage is outlined is Figure 2.

INTRODUCTION
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1.6 Reporting and Archiving

It is important that all assessments carried out for national road schemes are completed in a
manner that is transparent and repeatable and that all sources of information are fully documented.
Reports at all stages of assessment must document as relevant:

� Sources of monitoring data;
� Sources of traffic data and specific links to where the data can be found, if not explicitly

included in the report, and
� Version numbers and/or dates of all models and tools used for the assessment.

S.I. No. 382 of 2010 - European Communities (Establishing an Infrastructure for Spatial
Information in the European Community (INSPIRE)) Regulations transposing Directive
2007/2/EC- came into force on 3rd August 2010. The intent of these Regulations is to provide
underlying rules for exchanging data across national boundaries. The broad principle is that data
should be collected once only and shared by all levels of government and stakeholders.

To ensure traceability of monitoring data and that any analysis is repeatable by third parties and
in order to comply with the future requirements of the INSPIRE Directive, all data used in the
various stages of the assessments for national road schemes should be archived in a consistent
format. The basic principles of the INSPIRE Regulations should be used to govern the minimum
requirements of this archiving.

Guidelines for the Treatment of Air Quality During the Planning and Construction of National Road Schemes
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INTRODUCTION

Figure 2: : Air Quality Assessment of National Road Schemes.
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2.0 ROUTE SELECTION

2.1 Objectives

The PMG state "Phase 2 [Route Selection Phase] is to identify a suitable Study Area for the
examination of alternative routes, to identify key constraints within that Study Area, to develop
feasible route options and to carry out a systematic assessment of these options leading to the
selection of a Preferred Route Corridor which will form the basis for the detailed design to follow.
This phase also outlines the requirements for public consultation associated with the development
of routes and alternatives. Both “online” and “green field” route options are to be considered
during the planning and design of the preferred route for the scheme”.

2.2 Approach to Route Selection

The Route Selection Process is a 3-stage process as outlined hereunder:

Stage 1 - Involves the development of a number of feasible route options (typically 6 or more and
including ‘Do-Nothing’ and ‘Do-Minimum’ alternatives) and the carrying out of a Preliminary
Options Assessment using a Framework Matrix (comprising the assessment criteria of
Engineering, Environment and Economy). This will result in the number of route options being
refined to a maximum of 3 - 5.

Stage 2 - On completion of Stage 1, a Project Appraisal of the remaining route options will be
carried out using the Project Appraisal Matrix (comprising the 5 Common Appraisal Criteria of
Economy, Safety, Environment, Accessibility & Social Inclusion and Integration).

Stage 3 - After Stage 2, select a Preferred Route Corridor for the scheme. Following this, prepare
a Project Appraisal Balance Sheet (PABS) for the Preferred Route as described in the NRA Project
Appraisal Guidelines.

2.3 Route Selection Process Stage 1 Preliminary Options Assessment

The initial step (Stage 1, i.e., Preliminary Options Assessment) in the Route Selection Process is
to identify the nature and extent of significant constraints within a defined Study Area. These
constraints should be documented and mapped so that feasible route options can be designed to
avoid such constraints, where possible. The first part of this data collection should be based on
deskbound research studies. All known physical constraints from an air quality perspective should
be identified and recorded on suitably scaled maps.

The specific objectives of the air quality input to the Stage 1 Preliminary Options Assessment of
the Route Selection Process are to characterise the existing ambient air quality in the study area
and to initially identify all sensitive receptor locations within the study area likely to be impacted
by a proposed scheme before feasible route options are identified. Once feasible route options are
identified and in order to undertake the preliminary options assessment, the total number of
sensitive receptors (e.g. residential properties) within 50 m of the carriageway2 of each feasible
route option should be recorded with a view to eliminating those routes with the greater number

Guidelines for the Treatment of Air Quality During the Planning and Construction of National Road Schemes
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2 If the road layout details are not known, it may be assumed that the carriageway edge is 8 metres from the road centreline of
a dual-carriageway road, and 4 metres from the road centreline of a single road.
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of sensitive receptors likely to be impacted by the proposed scheme.

The air quality input to the Stage 1 Preliminary Options Assessment should include an
examination of the area or areas through which feasible route options might potentially pass. The
input should:

� describe existing local air quality conditions within the study corridor in relation to
nitrogen dioxide and PM10.This should take full account of any existing monitoring data
from networks established by the Environmental Protection Agency (EPA) and local
authorities and monitoring carried out by other organisations, as relevant. It should also
identify any areas where the standards are exceeded;

� describe any non-road sources that may significantly affect air quality within the study
corridor, for example, industry, ports, areas of domestic solid fuel combustion, or power
stations;

� identify and record all sensitive receptor locations within the study area and all sensitive
receptors within 50 m of the carriageway of each feasible route option that are, or have the
potential to be significantly affected by a proposed scheme;

� take full account of all previous studies, local air quality assessments or reports, and any
other air quality work undertaken by the NRA, EPA or local authorities, and

� include a review of planning permissions granted within the Study Area of relevance from
an air quality perspective (e.g. significant sensitive receptors and developments likely to
have a significant impact on air quality.)

2.3.1 Local air quality conditions

For the Stage 1 Preliminary Options Assessment, the local air quality assessment should focus
upon nitrogen dioxide and PM10, as these are the pollutants of greatest concern with respect to
road traffic emissions, i.e. they are the pollutants at greatest risk of exceeding the standards.
Existing conditions should be defined from a desktop study, using local air quality monitoring data
wherever possible. This may rely on monitoring data collected by both automatic and non-
automatic (e.g. passive diffusion tube) samplers. Consideration should be given to the monitoring
locations from which any data are collected, e.g. whether they are kerbside, roadside or
background, and the duration and quality of the data (see Appendix 2 for further details). Where
monitoring has only been carried out for a short period of time (e.g. three months or less), then
ideally the data should be adjusted to describe the annual mean using the approach set out in
Appendix 2. If this cannot be done, then an appropriate caveat should be appended and caution
applied to any subsequent data interpretation.

Where local air quality monitoring data are not available, reference should be made to
measurements or studies in other comparable areas. The comparison should take account of:

� the type of area (e.g. urban, suburban or rural), which will influence local background
concentrations;

� the exact location of any sensitive receptor locations relative to the road and, in particular,
those within 50m of the proposed route carriageway, and

� specific local conditions, such as areas of congestion, or ‘street canyons’.

ROUTE SELECTION
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Sources of pollution other than vehicle emissions, which could lead to elevated background
concentrations or higher incidences of exceedence of short-term standards, should be identified
at this stage. This assessment needs only consider potential sources of NOx and PM10. These
include industrial sources (both point sources and fugitive emissions), ports and areas with a high
density of domestic solid-fuel combustion. Sources within 1 km of the study corridor should be
identified; this should be extended to 3 km in the case of large industrial sources such as power
stations.

2.3.2 Sensitive receptor locations

Sensitive receptor locations include: residential housing, schools, hospitals, places of worship,
sports centres and shopping areas, i.e. locations where members of the public are likely to be
regularly present. In identifying sensitive receptors, consideration should be given to the averaging
periods of the standards (see Appendix 1). For example, short-term standards, such as the 1-hour
mean for nitrogen dioxide would apply at all locations where the public might reasonably be
expected to be present for an hour or more, including kerbside locations. The longer-term
standards, such as the 24-hour and annual means, would not apply at such kerbside locations, as
they would not reasonably represent longer-term public exposure.

Designated habitats are also potentially sensitive receptors. Such sites include, Natural Heritage
Areas (NHA), Special Areas of Conservation (SAC), Special Protection Areas (SPA), National
Parks, Nature Reserves, Refuges for Fauna, Refuges for Flora, Wildfowl Sanctuaries, Ramsar
Sites, Biogenetic Reserves and UNESCO Biosphere Reserves. Any of the above sites within 2
km of the study corridor should be identified, in close consultation with the Ecologist. The reason
for the designation should then be investigated. Sites which have been designated for geological
reasons or for fauna that are not dependant on habitats that are sensitive to air pollution do not need
to be considered further in the air quality assessment, but this should be clearly identified within
the report.

2.4 Contents of the Air Quality Input to the Stage 1 Preliminary Options
Assessment of the Route Selection Process

The air quality input should include:
� a list of all receptors deemed sensitive, or potentially sensitive, to air quality impacts within

the study area;
� a list of all sensitive receptors within 50m of the carriageway of each feasible route option;
� a general description of the prevailing ambient air quality environment (for nitrogen

dioxide and PM10);
� a list of any significant non-traffic sources in the study area;,
� a discussion of any opportunities for mitigation, and
� where practicable, a suitably scaled map showing the locations of sensitive receptors,

particularly those within 50m of the carriageway of each feasible route option, and any
significant pollutant emission sources.

Guidelines for the Treatment of Air Quality During the Planning and Construction of National Road Schemes
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2.5 Route Selection Process Stage 2 Project Appraisal Approach

Following an examination of the Stage 1 Preliminary Options Assessment of the Route Selection
Process, route selection continues with the Design team developing a number of feasible route
options in accordance with the project appraisal matrix.

The ‘consideration of alternatives’ (assessment of route options) and the identification of the main
reasons for selecting a preferred route option is a key aspect of the Environmental Assessment
Process as described in Phase 4 of the PMG and is a requirement of the Roads Act, 1993 as
amended. Further information on the importance of the consideration of alternatives as part of the
EIA/EIS process is provided in the NRAEnvironmental Assessment & Construction Guidelines.

The air quality input for the refined route options should consider the relative impacts of each of
the route options on exposure to air pollution at sensitive locations. The assessment should focus
on nitrogen dioxide and PM10 which are the pollutants of greatest concern with respect to road
traffic emissions3. The input should:

� consider any changes to baseline air quality noted in the Stage 1 assessment. This should
include updating any available monitoring data4, information about existing pollution
sources and the location of sensitive receptors;

� compare the relative impact of each of the route options on the likely population exposure
to nitrogen dioxide5 and PM10 concentrations. This should involve calculating the Index
of Overall Change in Exposure for the existing route and each route option in the opening
year (see below and Appendix 3);

� depending upon local circumstances, determine the magnitude of changes in nitrogen
dioxide and PM10 concentrations as a result of the route options at a few worst-case
locations for the opening year, and

� if there are any relevant designated habitat sites within 200m of any route options with
significant changes in emissions, calculate the nitrogen oxides concentrations and nitrogen
deposition rates at these locations.

2.5.1 Changes to baseline air quality conditions

The information collated during the Stage 1 Preliminary Options Assessment should be reviewed
to include any new monitoring data that have become available and to take into account any new
pollution sources and/or new sensitive receptors along each feasible route option.

2.5.2 Calculation of the Index of Overall Change in Exposure. (See Appendix 3)

Calculation of the Index of Overall Change in Exposure allows a comparison of the overall impact
on people of each route option to be carried out. The Index is based on taking the number of
sensitive receptor locations within 50m of the carriageway of all road links that would experience
a significant change in traffic for each of the route options. Fifty metres represents the distance
within which detectable impacts of a road might be found, while a significant change can be
considered to be an increase or decrease in traffic emissions of 10% or more6. It is important to

ROUTE SELECTION

3 There is no need to include an assessment of PM2.5 at the Route Selection stage.
4 Specific consideration of PM2.5 concentrations is not required at the Route Selection stage, but it is often simpler to collate

all baseline data at the same time.
5 The calculation is actually carried out for NOx emissions, but will represent likely changes to NO2 exposure
6 If there are local circumstances where there is specific concern regarding receptor locations at distances beyond 50 metres from

the carriageway (for example, an extremely busy road in a remote location), then a calculation of local scale pollutant
concentrations should be carried out, as detailed in Section 3.2.3.
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note that there will, in general, be an improvement in traffic emissions on existing national roads
being bypassed (hence a route corridor option may possess a negative score as indicated in Table
1). The changes in emissions will be influenced by changes in traffic flow, composition and
speed. The number of properties is then multiplied by the predicted change in the emission rate
along that link and then summed across all links for that route option.

An example of the Index of Overall Change in Exposure for three route options is provided in the
table below.

A negative Index score indicates that there would be an overall reduction in exposure to pollution,
i.e. a benefit, a positive Index score indicates an increase in exposure to pollution, i.e. adverse
impact. Option 3 in this example would therefore be the most desirable in terms of air quality.

2.5.3 Calculation of local-scale pollutant concentrations.

If there is limited information about existing air quality near to roads, or there are sensitive
receptors within close proximity to one or more route options, i.e. within 10m of the edge of the
road, it will be necessary to predict pollutant concentrations at the Stage 2 Project Appraisal. It
would be appropriate, in these circumstances, to calculate concentrations of both nitrogen dioxide
and PM10 at a small number of ‘worst case’ receptor locations for the opening year. These
locations should be selected so as to represent the maximum likely impact of each of the route
options. They should cover locations where air quality is expected to improve as well as those
where it is expected to deteriorate. Predictions should be carried out using the screening model
method described in the Design Manual for Roads and Bridges (DMRB), published by the UK
Highways Agency7 . A detailed description of the approach is provided in Appendix 4.

The DMRB model requires a number of inputs to be provided, including the traffic flow (as
AADT), speed, vehicle mix, and the background pollutant concentration for each year of interest.
Existing concentrations of NOx, NO2 and PM10 can be derived from the baseline air quality
assessment described above. For the purpose of the Route Selection Report, it should be assumed
that pollutant concentrations will decline in future years, as a result of various initiatives to reduce
vehicle emissions both in Europe and in Ireland. The spreadsheet tool that was previously
available to adjust measured background concentrations to a future year has now been replaced
in the UK by the use of mapped concentrations for each year up until 2020. To assist users of these
Guidelines, a series of adjustment factors that can be applied in Ireland has been prepared and
these are set out in Appendix 5. This Appendix also contains factors that can be used to adjust
measured roadside nitrogen dioxide concentrations to a future year.

Guidelines for the Treatment of Air Quality During the Planning and Construction of National Road Schemes
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Table 1: Example Assessment: Index of Overall Change in Exposure

7 The DMRB model is currently being updated by the UK Highways Agency. The use of the DMRB model is sufficient at the
Route Selection stage, but practitioners should be aware that the current version of DMRB does not include the updated
emissions factors that have been published by the UK Department for Transport.

Option NOx Index Better or Worse? PM10 Index Better or Worse?
Option 1 +2500 Worse +1750 Worse
Option 2 -500 Better +80 Worse
Option 3 -4000 Better -2500 Better
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The predicted concentrations should be compared with the air quality standards. If concentrations
are predicted to exceed or approach (defined as greater than 90%) the standards for any of the
route options, this should be identified in the Route Selection report.

2.5.4 Impacts on sensitive ecosystems.

Any assessment of air quality impacts on sensitive ecosystems should be discussed and agreed
with the Ecologist. The potential impact of the road scheme on sensitive ecosystems is limited
to the local level. Consideration should therefore be given to all designated sensitive sites that
are within 200m of any road that could be affected by the proposed scheme, both during operation
and construction. For the purpose of the Route Selection, it should only be necessary to consider
roads where there would be a 5% change or greater in traffic flows8.

For each affected route option, calculate the nitrogen oxides concentrations and nitrogen
deposition rates within the designated site, in a transect up to 200 m away from the road
carriageway using the DMRB screening model described in Appendices 4 and 7. The results
should be compared with the standard for the protection of vegetation of 30 μg/m3.

2.6 Contents of the Air Quality Input to the Project Appraisal Process

The air quality input to the project appraisal process which feeds into the project appraisal matrix9

should include:

� an update on any changes to the location of sensitive receptors or local emissions sources
since the preparation of the Stage 1 Preliminary Options Assessment;

� any additional monitoring data that have become available following preparation of the
Stage 1 Preliminary Options Assessment;

� a table showing the Index of Overall Change in Exposure for each of the Route Options.
� if relevant, predicted nitrogen dioxide and PM10 concentrations with the existing route

and the route options at a few worst-case relevant locations;
� if predictions of pollutant concentrations at the local scale have been carried out,

identification of any locations where concentrations are likely to exceed, or are above
90% of the standards;

� where practicable, a suitably scaled map showing the locations of sensitive receptors and
the roads where significant traffic changes (greater than 10% AADT) would occur;

� a table showing calculated nitrogen oxides concentrations within any designated
sites/sensitive ecosystems for comparison with the relevant standard, and

� a discussion of opportunities for mitigation.

2.7 Route Selection Process: Stage 3 Selection of the Preferred Route Corridor
Approach

After completion of the Stage 2 Project Appraisal, the final stage of the route selection process
involves the selection of the Preferred Route Corridor for the scheme. Once selected, the air
quality specialist should assist, where necessary, the Design team in preparing the air quality
section of the Project Appraisal Balance Sheet in accordance with the NRA’s Project Appraisal

ROUTE SELECTION

8 This is a conservative change based on values of 5-10% in the DMRB.
9 See Page 122 of the PMG 2010.
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Guidelines (National Roads Authority, 2008). The work undertaken during Stage 2 should be
reviewed by the air quality specialist and the Index of Overall
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3.0 DESIGN

3.1 Objectives

The purpose of Phase 3 is to develop the design of a scheme, following the selection of a Preferred
Route Corridor, to a stage where sufficient levels of detail exist to establish likely land-take
requirements and to start the process of bring the scheme through the statutory process. The design
may be completed to sufficient detail to identify junction types, locations, accommodation works
etc. and to assist in the scoping of the environmental assessments required to develop proposals
to go forward to the statutory process in Phase 4.

3.2 Approach

Following the identification of the Preferred Route Corridor as outlined in Phase 2, the Air Quality
Specialist should participate in the EIA screening process and, if necessary, Article 6(3) Screening
(as specified in S.I. No. 94 of 1997). The Air Quality Specialist should consider the following as
part of the Design phase:

� Undertaking a Walkover Survey of the Preferred Route Corridor to ensure that all
significant features have been identified and properly assessed in the Route Selection
Process;

� Assess any likely changes to baseline air quality since the Route Selection study. This
should include updating any monitoring data and information about existing pollution
sources, as well as any changes to the location of sensitive receptors;

� Participate in the EIA Screening process to ascertain whether there is a likelihood of
significant environmental effects from an air quality perspective.

� Identify any areas with unusual features, such as complex junctions. These areas may
need detailed dispersion modelling to be carried out for the Phase 4 EIA/EAR & The
Statutory Processes assessment;

� Scope the detailed air quality assessment for the Phase 4 EIA/EAR & The Statutory
Processes. Particular regard should be had to establishing the extent of any new monitoring
surveys specifically required for Phase 4. This will be particularly important to verify any
detailed dispersion modelling. It should be noted that the project programme should take
into account the timescales required to complete baseline monitoring surveys; as a
minimum, three months monitoring is strongly recommended (see Appendix 2). The
requirements for baseline surveys should be given consideration in the Design Phase or
early in the EIA/EAR & The Statutory Process phase;

� Particular regard should be had to PM2.5 concentrations at this stage. If information on
PM2.5 concentrations was not collated at the earlier stages, then this data should now be
collated and any implications for the Phase 4 assessment should be considered;

� Consult with the Ecologist regarding Article 6(3) Screening.
� Recalculate the Index of Overall Change in Exposure for the existing route and the

preferred route option, if predicted traffic flows or road alignments have changed or new
sensitive receptors have been identified.

Guidelines for the Treatment of Air Quality During the Planning and Construction of National Road Schemes
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3.3 Reporting

� The Air Quality Specialist should participate in the preparation of the EIA screening and
Article 6(3) screening reports, if required.

� The Air Quality Specialist should also liaise with the Project Manager during the
preparation of the Design report to incorporate all findings arising from the walkover
survey and all air quality monitoring and modelling requirements necessary to progress the
scheme.

DESIGN
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4.0 EIA/EAR & THE STATUTORY PROCESSES

4.1 Objectives

The objective of Phase 4, EIA/EAR & The Statutory Processes is to undertake a sufficiently
detailed assessment to identify if there are any significant air quality impacts related to the
preferred route and its construction. Where significant impacts are identified, the EIA should
identify possible mitigation measures, including avoidance that might be applied.

In preparing the Environmental Impact Statement (EIS), regard should be given to the EPA’s
Guidelines on the Information to be Contained in Environmental Impact Statements
(Environmental Protection Agency, 2002) and the National Roads Authority's Environmental
Impact Assessment of National Road Schemes – A Practical Guide (National Roads Authority,
2008).

4.2 Approach

The air quality input for the EIS should follow on from the work carried out for the Route
Selection and Design Phases. The EIA scoping process undertaken during the Design Phase
should be re-evaluated to ensure a robust approach to monitoring and prediction modelling is
undertaken. The outcome of the air quality impact assessment will form part of the EIS.

The input to the EIS should:
� consider any changes to baseline air quality since Phase 2 - Stage 2 Project Appraisal.

This should include updating any monitoring data and information about existing pollution
sources, as well as any changes to the location of sensitive receptors. Any new monitoring
surveys, carried out specifically for the EIS, should also be reported;

� recalculate the Index of Overall Change in Exposure for the existing route and the preferred
route if predicted traffic flows or road alignments have changed or new sensitive receptors
have been identified;

� determine the changes in pollutant concentrations alongside roads with a significant change
in traffic at a sufficient number of sensitive receptor locations. The study should
specifically consider receptors at all road links were a greater than 5% change in flows or
speeds is predicted for the “Do-Something” option. Predictions should be carried out for
the current (baseline), opening and design years;

� compare the predicted pollutant concentrations with the air quality standards described
in Appendix 1. An assessment with regard to the PM2.5 limit values is also required;

� consider the wider-scale impacts of the preferred route by calculating the change in total
emissions of nitrogen oxides (NOx) and carbon dioxide (CO2) for the current (baseline),
opening and design years;

� provide any additional information required to complete an assessment of impacts on any
ecologically sensitive habitats;

� assess the potential impacts of construction works and
� identify any mitigation measures to be implemented during both the construction and

operational phases.
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4.2.1 Baseline air quality

It is important to accurately define baseline air quality conditions for the EIS. Information collated
for the Route Selection and Design Phases should be reviewed and the requirement to undertake
any additional monitoring to support the EIS should be reassessed. The Authority considers that
additional monitoring surveys for nitrogen dioxide, PM10 and PM2.5 are likely to be required for
the EIS, unless there are adequate data already available, and/or it can be confidently demonstrated
that the pollutant concentrations are well below the air quality standards/limit values10 . Again,
it is important to reiterate that a minimum of three months monitoring is strongly recommended
(see Appendix 2).

It should be noted that where detailed dispersion modelling is required (see below) monitoring
data will be required to verify the predicted concentrations. Further guidance on monitoring is
provided in Appendix 2.

4.2.2 Predictions using a screening model

In the first instance, predictions can be carried out using the method described in the DMRB. A
detailed description of the approach is provided in Appendix 4. However, as previously stated in
Section 1.1, at the time of preparing this document the UK Highways Agency was undertaking a
major revision to the DMRB model. This revision will take account of the new emissions factors
published by the UK Department for Transport and the revised NOx:NO2 calculator published by
the UK Department for Environment, Food and Rural Affairs (Defra), and will allow the
calculations to be performed within a GIS platform. It is expected that the revised DMRB model
will be available in mid-2011. If necessary, these Guidelines will be further updated to reflect the
revised DMRB model. While use of the current DMRB model is not discouraged, practitioners
should be aware that it does not use the most up-to-date emissions factors and they should apply
professional judgment to determine whether a more detailed dispersion model should be used. In
all cases, local verification of the DMRB model will be a critical aspect of the study.

The DMRB model requires a number of inputs to be provided, including the traffic flow, speed,
vehicle mix, and the background pollutant concentration for the year of interest. Existing pollutant
concentrations may be derived from the output of the baseline assessment described above. For
the purpose of the EIS, it should be assumed that pollutant concentrations will decline in future
years, as a result of various initiatives to reduce vehicle emissions both in Europe and in Ireland.
The spreadsheet tool that was previously available to adjust measured background concentrations
to a future year has now been replaced in the UK by the use of mapped concentrations for each
year up until 2020. To assist users of these Guidelines, a series of adjustment factors that can be
applied in Ireland have been prepared and are set out in Appendix 5. This Appendix also contains
factors that can be used to adjust measured roadside nitrogen dioxide concentrations to a future
year.

The predicted concentrations should be compared with the air quality standards and limit values.
If concentrations are predicted to exceed or approach (defined as greater than 90%) the
standards/limit values for the preferred route option, then a detailed dispersion modelling study
will be required for that pollutant.

EIA/EAR & THE STATUTORY PROCESSES

10 Well below can be taken to be <75% of the relevant standard.
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4.2.3 Detailed Dispersion Modelling

If concentrations exceeding 90% of the air quality standards/limit values are predicted during a
screening model assessment for the EIS, then a detailed dispersion modelling study should be
carried out for the particular pollutant in question. In situations where sensitive receptors exist
within 50m of a complex road layout (e.g. grade separated junctions, hills etc) detailed dispersion
modelling should also be undertaken.

An approach for detailed dispersion modelling is provided in Appendix 4. Verification of the
model output against monitoring data is a critical component of this approach.

4.2.4 Modelling Uncertainties

The modelling studies completed for the EIS should provide a robust assessment of the potential
impacts of the proposed scheme. It should not normally be necessary to quantify the modelling
uncertainties for individual scheme assessments, but it is important that the EIS should address
the uncertainties associated with the data inputs and show what steps have been taken to minimise
these uncertainties.

There are many components that contribute to the uncertainty of modelling predictions, including
the traffic data; the vehicle emissions; the meteorology; and, of course, the assumptions that the
model makes to interpret the dispersion of pollutant emissions in a real-world situation. An
important stage in the process is model verification, in which the model output is compared with
empirical measurements. The level of confidence in the verification process is necessarily
enhanced when data from an automatic analyser have been used. Because of verification, there
is usually an increased confidence in the prediction of base year concentrations.

Predicting pollutant concentrations in a future year will always be subject to greater uncertainty.
For obvious reasons, the model cannot be verified in the future and it is necessary to rely on a
series of projections as to what will happen to background pollutant concentrations and to vehicle
emissions. These are based on emission factors which also take into account projections of the
fleet mix in each year.

Recently, however, a disparity between the road transport emission projections and measured
annual mean concentrations of NOx and NO2 has been identified across the UK and in Ireland.
Similar disparities have also been reported from a number of European countries. Whilst the
emission projections suggest that both annual mean NOx and NO2 concentrations should have
fallen over the past 6 to 8 years, NOx concentrations at Irish monitoring sites appear to have been
increasing at roadside (traffic) sites, with NO2 concentration slightly increasing or flattening off
at both roadside and background sites (see Appendix 6)

The precise reason for this disparity is not known, but is thought to be related to the actual on-
road performance of diesel vehicles when compared to the calculations based on the EURO
standards. It may therefore be expected that NOx and NO2 concentrations will not fall as quickly
in future years as the current projections indicate. However, at this stage, there is no robust
evidence upon which to carry out any revised predictions.
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The implication is that the absolute NO2 concentrations predicted in future years may be higher
than expected. The potential for this should be considered in the EIS, particularly if concentrations
are predicted to be close to the standards. Any potential for under-prediction can, to some extent,
be offset by the inclusion of worst-case assumptions into the modelling assessment.

4.2.5 Impacts at National/International Level

The assessment of the national/international level impacts of the preferred route should focus on
the change in emissions of nitrogen oxides and carbon dioxide in the current (baseline), opening
and design years. In carrying out this assessment, it is important that all roads within the affected
network are included and that road links should be selected to accurately reflect speeds and flows
along different sections of the network. The DMRB ‘regional’ approach can be used to estimate
total emissions from the road network. A description of the approach is provided in Appendix 7.
The wider-scale impacts should be assessed principally by comparing the incremental change in
emissions between the Do-Minimum and Do-Something options. Comparison should also be
made with current baseline emissions. An example layout is provided in Table 2 below.

As stated in Section 1.1, at the time of preparing this document the UK Highways Agency was
undertaking a major revision to the DMRB model. This revision will take account of the new
emissions factors published by the UK Department for Transport, and it is anticipated that the
DMRB “regional approach” will be extended to include PM2.5. It is expected that the revised
DMRB model will be available in mid-2011. If necessary, these Guidelines will be further
updated to reflect the revised DMRB regional model.

The NRA’s Environmental Impact Assessment of National Road Schemes – A Practical Guide
(Rev. 1, National Roads Authority, 2008), notes that climate change and transboundary pollution
issues are largely outside the scope of an EIS for individual road schemes. These issues and
mitigation measures are the subject of specific policies and strategies set out in the relevant
Government’s National Climate Change Strategy (NCCS) and the National Programme for
Ireland for the Progressive Reduction of National Emissions of Transboundary Air Pollutants by

EIA/EAR & THE STATUTORY PROCESSES

Table 2: Example layout for comparison of route network emissions for
the wider scale impact

NOx (t/a) CO2 (kt/a)
Baseline 2010 1667 116
Do minimum 2015 1127 123
Do something 2015 1205 130
Do minimum 2025 929 125
Do something 2025 1022 136
Increment in 2015 a 78 7
% change in 2015 6.9% 6%
Increment in 2025 93 10
% change in 2025 10.0% 8%
a Increment due to the scheme in the specified year
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2010. However, the EIS should indicate whether the scheme would impact positively or
negatively on carbon dioxide and nitrogen oxides (NOx) emissions.

4.2.6 Construction Impacts

The impact of both dust and vehicle emissions during the construction phase should be considered
within the EIS. Dust emissions can lead to elevated PM10 and PM2.5 concentrations and may also
cause dust soiling. The impacts of dust emissions should be assessed by estimating the area over
which there is a risk of significant impacts. Guidelines for assessing these impacts are provided
in Appendix 8.

The significance of impacts due to vehicle emissions during the construction phase will be
dependant on the number of additional vehicle movements, the proportion of HGVs and the
proximity of sensitive receptors to site access routes. If construction traffic would lead to a
significant change (> 10%) in AADT flows near to sensitive receptors, then concentrations of
nitrogen dioxide, PM10 and PM2.5 should be predicted using the approach described previously.

Where the location of any designated habitats (see para. 2.2.6) is within 200 m of any construction
works, then this should be clearly identified within the EIS, and consideration given to the need
for additional mitigation measures to reduce dust emissions.

4.2.7 Sensitive ecosystems

If the scheme is predicted to cause an increase in nitrogen oxides concentrations greater than 2
μg/m3 and the concentrations predicted are very close to or exceed the standard (i.e., above 90%
of the standard) then the sensitivity of the relevant species should be assessed by the project
ecologist. If any of the designated sites are sensitive to nitrogen deposition, then the incremental
nitrogen deposition rate should be calculated for the preferred route, both with and without the
scheme. The incremental nitrogen deposition rates should then be compared with published
critical loads for that habitat. A more detailed description of the approach is provided in Appendix 9.

4.3 Mitigation

Mitigation measures for both operation and construction of the preferred route should be
considered. In terms of operation, mitigation measures to reduce air quality are generally limited.
Where significant impacts are identified, the possible realignment of the Preferred Option should
be considered, if possible without compromising any other locations or parts of the scheme. Where
it is not possible to amend the alignment, then other measures should be considered. It is beyond
the scope of this guidance to consider these in detail. The impacts of various mitigation measures
to improve air quality near roads have been investigated at a European level (CEDR Air Quality
Group, 2005), and this guidance provides useful background information.

Mitigation during the construction phase should also be considered within the EIS. Any impacts
associated with the construction works will be of a temporary nature. Measures to mitigate the
emissions of dust due to construction activities should include, where appropriate and practicable:
wind breaks and barriers, frequent cleaning and watering of the construction site and associated
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access roads, control of vehicle access, vehicle speed restrictions, covering of piles, use of gravel
at site exit points to remove caked on dirt from tyres and tracks, washing of equipment at the end
of each work day and prevention of on-site burning. Where appropriate and practicable, hard
surface roads should be wet swept to remove any deposited materials; un-surfaced roads should
be restricted to essential site traffic only; and wheel-washing facilities should be located at all exits
from the construction site. Public roads in close proximity to the construction site may contain
temporary traffic controls including speed reduction. Construction phased activities occurring
near sensitive areas should receive a higher level of preventative planning. Sensitive areas may
include hospitals, schools, day-care centres, playgrounds, retirement homes, sensitive ecological
sites and areas where local inhabitants exercise outdoors in designated areas such as public parks.

Readers are referred to the Control of dust from construction and demolition activities (BRE,
2003) and the Best Practice Guidance: The control of dust and emissions from demolition and
construction (GLA, 2006) for more information on this matter.

4.4 Contents of the Air Quality Input to the EIS

The air quality input should include:

� an update on any changes to the location of sensitive receptors or local emissions sources
following preparation of the Route Selection Study;

� any additional monitoring data that will have become available following preparation of
the Route Selection Study or Design Report. If monitoring has been carried out, then
precise details of the methodology (see Appendix 2), period and annualised concentrations
and comparisons with the relevant standards/limit values should be provided;

� a table showing the recalculated Index of Overall Change in Exposure for the existing
route and the preferred route option, if applicable. This should include information about
the number of properties within 50m of each link considered;

� a description of the model methodology. This should include a description of the model
used (including version number), a justification for the model selection, the source of any
input data such as background concentrations, traffic data11 and meteorological data and
the methodology used to verify any detailed dispersion modelling (see Appendix 4);

� a suitably scaled map showing the locations of the receptors used in the air quality
modelling and the preferred route; see section 3.3.5 on Production of drawings for an EIS
in the NRA EIS Guidelines;

� predicted nitrogen dioxide, PM10 and PM2.5 concentrations for the existing route and the
preferred route in the current (baseline), opening and design years at representative relevant
sensitive locations;

� a discussion of the modelling results, including comparison with the air quality
standards/limit values and any local monitoring data;

� an assessment of the significance of the predicted concentrations using the criteria set out
in Appendix 10, taking account of the modelling uncertainties as described in section 4.2.4;

� proposed mitigation measures, where appropriate;

EIA/EAR & THE STATUTORY PROCESSES

11 It is important that the traffic data be either reproduced in the Air Quality Chapter of the EIS, or a specific reference provided
as to where they can be found (in the format that was used for the assessment).
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� a table presenting total emissions of NOx and CO2 for the existing route and the preferred
route in the current (baseline), opening and design years to indicate whether the scheme
will impact positively or negatively with respect to pollutants which contribute to climate
change and acidification;

� discussion of any impacts during the construction phase and proposed mitigation measures,
as required and

� where dealing with European sites, reference to the results included in the Natura Impact
Statement prepared for the purpose of Appropriate Assessment.
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APPENDIX 1: AIR QUALITY STANDARDS

Air Quality Strategy Regulations

Extract from S.I. No. 180 of 2011, Air Quality Standards Regulations 2011.

The Air Quality Standards Regulations (AQSR) came into effect in April 2011 and specify limit
values for benzene, carbon monoxide, lead, nitrogen dioxide and oxides of nitrogen, particulate
matter (PM10) and sulphur dioxide. Only the standards related to nitrogen dioxide, oxides of
nitrogen, PM10 and PM2.5 are relevant for the assessment of national road schemes.
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Box A1.2: Relevant Limit Values for PM 2.5

Pollutant Averaging Period Limit Value
Nitrogen Dioxide (NO2)
Protection of Human Health

1 Hour 200 µg/m³ not to be exceeded
more than 18 times a calendar
year by 2010

Annual Average 40 µg/m³ by 2010

Nitrogen Oxides (NOx)
Protection of Vegetation

Annual Average 30 µg/m³

Particulate Matter (PM10)
(Stage 1 2005)

24 Hour 50 µg/m³ not to be exceeded
more than 35 times a year by
2005

Annual Average 40 µg/m³ by 2005

Box A1.1: Relevant Air Quality Standards

Time Period Obligation To be achieved by

Annual mean Limit value of 25 µg/m3 2015

Annual mean Stage 2 indicative Limit value of
20 µg/m3

2020
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APPENDIX 2: BACKGROUND CONCENTRATIONS AND MONITORING

A2.1 Introduction

Air quality monitoring data form an important part of each stage of the road scheme assessment.
They are used to describe the existing air quality conditions, and to provide information on

background concentrations for input to air quality models. They will also be required for the
verification of the DMRB model and any detailed dispersion models if these are used for the
preparation of the EIS.

For the Route Selection and Design Phases, data should, where possible, be collected from
previous studies or reports. For the Environmental Impact Assessment, it may be necessary to
carry out air quality monitoring at one or more locations along the existing and/or preferred route,
depending upon the availability of existing data and the complexity of the scheme.

Sources of air quality monitoring data and important issues related to any additional monitoring
campaigns are discussed in the following sections.

The pollutants of most concern in relation to emissions from road traffic are nitrogen dioxide, and
Particulate Matter. The Route Selection and Design Phases should focus upon nitrogen dioxide
and PM10, although it may prove useful to collate any PM2.5 data at the same time. The EIA/EAR
and The Statutory Process Phase should also consider PM2.5

A2.2 Sources of monitoring data

Wherever possible, use should be made of existing air quality data. These may have been
collected as part of national or local government programmes, or as part of air quality assessments
related to other development schemes.

The Environmental Protection Agency (EPA) publishes annual reports on Air Quality in Ireland
that provide statistical summaries of monitoring data. The EPA also provides access to real-time
monitoring data. These reports and data can be accessed via the EPA website at www.epa.ie.

In all cases, regard should be given to the QA/QC procedures that have been applied to the
operation of the monitoring site. Where the monitoring stations have been operated or are reported
by the EPA, then it may be assumed that adequate procedures have been applied. Where data are
derived from monitoring studies conducted by other parties, then details of the QA/QC procedures
should be obtained and described within the assessment report. If no details are available, this
should be clearly stated.

Concentrations of nitrogen dioxide may also be measured using passive diffusion tubes. These
provide a simple, cost-effective means of monitoring at a number of locations across an area, and
can provide useful information on spatial distributions. Such diffusion tube surveys may usefully
supplement measurements carried out with continuous analysers in order to provide both high
quality NOx and NO2 measurements, and an indication of the spatial variation. Where diffusion
tubes are used, it is essential that the data are adjusted for ‘bias’. This is dependant on the
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laboratory that prepared the tubes, and the method of preparation that was used. Suitable bias
adjustment factors may be derived locally (by collocating tubes with an automatic analyser) or
default factors may be obtained from the following website http://laqm1.defra.gov.uk/
review/tools/no2/baf.php,for some of the laboratories that may be used. The assessment report
should explicitly state what bias adjustment factors have been applied.

Passive diffusive samplers are also available to measure nitric oxide (NO) concentrations. This
is potentially useful as it allows NOx concentrations (NO + NO2) to be determined, which is
advantageous for model verification. However, the performance of these tubes is not fully
understood and caution should be applied to their application in studies unless local
intercomparison exercises are carried out.

Monitoring for PM10 and PM2.5

It is more difficult to measure concentrations of PM10 and PM2.5 than nitrogen oxides and
nitrogen dioxide and there are currently no suitable screening methods available. The air quality
standards and limit values for PM10 and PM2.5 are based on the European reference samplers
defined in EN12341 and EN14907 respectively (CEN 1998, 2005). These are gravimetric
samplers that require filters to be exposed on a daily basis. The PM mass is then determined by
weighing the filters in a laboratory.

Monitoring concentrations of PM in ambient air is not straightforward, due to the variable nature
and composition of the particles. The analysers cannot be calibrated in the traditional sense (as
there are no reference standards) and there can be significant problems with the loss of semi-
volatile components such as ammonium nitrate and the absorption and retention of water vapour.
The method that is selected for the collection and determination of PM mass has an influence on
the PM concentration that is subsequently reported,

There is a wide range of methods that may be used to determine concentrations of PM10 and
PM2.5, including manual gravimetric samplers and continuous analysers. Historically, monitoring
of PM10 concentrations has been widely carried out using the TEOM (Tapered Element Oscillating
Microbalance) analyser, applying a default correction factor of 1.3 to account for the loss of the
semi-volatile component in order to approximate a concentration that is “reference sampler
equivalent”.

In 2006, Defra and the devolved administrations published the results of a study to determine the
equivalence of a range of instruments in common use in the UK (Harrison et al, 2006). An
important conclusion of this study was that the TEOM analyser did not meet the equivalence
criteria for PM10, regardless of any correction factor that is applied. A number of other PM10
samplers and analysers were found to meet the equivalence criteria employed in that study, either
directly, or after a suitable slope/and or intercept correction is applied; only one PM2.5 instrument
(the Filter Dynamics Measurement System - FDMS) was tested and found to meet the equivalence
criteria directly. The results of this study are summarised in Table A2.1 below.
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A series of UK equivalence tests is ongoing, coordinated by Defra and the devolved
administrations, but with the field trials funded by the instrument manufacturers; this is being
carried out as a joint TUV/MCERTS programme. As part of this study, the dual channel (PM10
and PM2.5) beta-attenuation analyser manufactured by FAI Instruments (Model SWAM 5a) has
achieved both TUV and MCERTS certification which effectively means it is equivalent for use
in the UK; it is expected that the PM2.5 Smart BAM will achieve MCERTS certification in 2010
(Harrison, pers comm).

Although the TEOM does not meet the equivalence criteria, a new approach to correcting TEOM
data has been introduced involving the Volatile Correction Model (VCM) developed by King’s
College, London. The approach is based on the assumption that the volatile component of PM10
lost during the heated sampling with a standard TEOM is consistent across a defined geographical
area, such that measurements of this component at one location may be used to correct
measurements elsewhere. Thus, it is assumed that the volatile component is constant across a
region, with the implication that local sources do not contribute to volatile PM. The approach uses
the FDMS “purge measurement” as an indicator of the volatile component that will have been lost
by the TEOM. PM10 concentrations measured by a TEOM may be corrected to a concentration
that is essentially equivalent to the European reference sampler using the following equation:

TEOMVCM PM10 = TEOM PM10 + (1.87 x Regional FDMS PM10 purge)

A VCM web portal (http://laqm1.defra.gov.uk/review/tools/vcm.php) is available which allows
users to download geographically-specific correction factors to apply to TEOM PM10
measurements, but this only applies to UK sites. However, the above equation can be applied
manually to hour-by-hour measured concentrations using a spreadsheet. It recommended that
purge measurements are derived from FDMS analysers within the same Zone as the TEOM site.

APPENDICES

Table A2.1 Summary of UK Equivalence Tests, 2006.

Notes:
1. The “Model B” FDMS is no longer available. The UK networks currently
use the “Model B/C” FDMS which is a hybrid instrument incorporating the
“Model B” drier. The “Model C” FDMS is undergoing equivalence trials.
2. The Partisol 2025 was operated with PTFE-coated glass fibre filters.

Instrument Outcome of Test

TEOM (PM10) Fails the equivalence criteria

FDMS “Model B” (PM10)1 Meets the equivalence criteria

FDMS “Model B” (PM2.5)1 Meets the equivalence criteria

Partisol 2025 (PM10)2 Meets the equivalence criteria

OPSIS SM200 (PM10)3 Beta - Meets the equivalence criteria
Mass - Meets the equivalence criteria with
correction for slope and intercept

Met-One BAM (unheated) (PM10) Meets the equivalence criteria with correction for
slope
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A list of FDMS analysers currently measuring PM10 concentrations in the EPA network is
summarised below:

� Ringsend (Zone A)
� Rathmines (Zone A)
� Bray (Zone C)
� Celbridge (Zone C)
� Ennis (Zone C)
� Longford (Zone D)

Wherever possible, the NRA encourages the use of instruments to measure PM concentrations that
meet the equivalence criteria, but recognises that the issue is most critical where levels are close
to the standards. It is not possible to define precisely what “close to” means, but as an approximate
guide it is likely to be in the range of 30 to 40 days of PM10 exceedence (as measured by the
TEOM multiplied by 1.3). Where non-equivalent methods are used, a thorough justification, and
interpretation of the data should be provided.

QA/QC procedures are particularly important for PM monitoring and especially so where
gravimetric samplers and subsequent laboratory weighing is used. Guidance on QA/QC
procedures for PM monitoring is given in Annex 1 to LAQM.TG(09) (Defra, 2009).

A2.3 Short-term monitoring

Unless data are obtained from fixed monitoring stations, it is unlikely that the period of monitoring
will extend over a full calendar year. Whilst data from short-term monitoring campaigns are
useful, and unavoidable where a specific programme of monitoring is commissioned to support
the EIS, care needs to be taken when comparing these data with the standards, which are expressed
in terms of the calendar year.

Where data from short-term monitoring campaigns are used, the results may be adjusted to an
equivalent annual mean concentration by comparison with fixed monitoring stations. An example
of how to carry out this adjustment is provided in Box A2.1.
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Short-term monitoring campaigns may serve two purposes within the EIS. These are to describe
existing background concentrations and to provide suitable data for model verification, where a
detailed dispersion model is used (see Appendix 4). In the design of short-term monitoring
campaigns to support the EIS, the following issues should be taken into consideration:

� Monitoring locations should be carefully selected. To provide data on background pollutant
concentrations, the monitoring sites should be along the proposed route corridor and
unaffected by any immediate local pollution sources. To support model verification work,
monitoring should also be carried out at a roadside location so that the traffic increment
to pollutant concentrations can be identified;

� Monitoring should ideally be carried out for a period of six months, including both summer
and winter periods. However, for practical reasons, the monitoring period may be shorter,
but, wherever possible, should extend for at least 3 months and should not be less than 1
month (see Box A2.2), and

� Appropriate QA/QC methods should be applied for calibration and verification, and should
be documented within the EIS.

APPENDICES

Box A2.1: Approach to the estimation of annual mean nitrogen dioxide concentrations
from short-term monitoring data

Example
It is only possible to carry out a monitoring survey at site S for 6 months between June and November
2010. The measured mean concentration M for this period is 38.0 μg/m3. How can this be used to
estimate the annual mean for this location?

NB: This result could come from a chemiluminesence monitor or from a bias-adjusted diffusion tube.

Adjustment to estimate annual mean
The adjustment is based on the fact that patterns in pollutant concentrations usually affect a wide region.
Thus if a three month period is above average at one place it will almost certainly be above average at
other locations in the region. The adjustment procedure is as follows:

1. Identify the closest fixed monitoring sites. Ideally these should be background sites to avoid any
very local effects. [These sites could be up to 100 miles away depending on what is available.]

2. Obtain the annual means, Am, for the previous calendar year for these sites, 2009 in this example.
3. Work out the period means for these sites, Pm, for the period of interest, in this case June to

November 2010.
4. Calculate the ratio, R, of the annual mean to the period mean (Am / Pm) for each of the sites.
5. Calculate the average of these ratios, Ra. This is then the adjustment factor.
6. Multiply the measured period mean concentration M by this adjustment factor Ra to give the

estimate of the annual mean for 2009.
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A2.4 Reporting monitoring data

When reporting monitoring data the following information should be recorded:
� site name;
� site location (including height of sampling inlet, site description and six-figure grid

reference);
� site type (e.g. kerbside (0-1m), roadside (1-15m), urban background, suburban, rural etc.);
� monitoring method (e.g. chemiluminescence, diffusion tube, TEOM, FDMS, gravimetric

sampler etc.);
� details of QA/QC procedures (if data are derived from a monitoring site not within the

EPA network) and any adjustments applied e.g. to PM instruments or to nitrogen dioxide
diffusion tubes to account for laboratory “bias”;

� monitoring period;
� details of any adjustments applied to short-term data;
� concentration units (µg/m3 or mg/m3), and
� data capture statistics.
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APPENDICES

Box A2.2: Influence of the length of the sampling period
on the estimated annual mean concentration

Figures A2.1(a) to A2.1(d) below describe box and whisker plots for the range of values (expressed as a
percentage of the annual mean) for 1, 4 and 16-week sample periods started on any day in the year (>75%
of values required for a valid period mean). The monitoring data represent both urban traffic and suburban
background locations.

The box shows the inter-quartiles, i.e. 50% of the values lie in this range. The whiskers show the range
of the data, except for outliers, which are shown as individual dots.

It may be concluded that a 1-week sampling period would give a very poor representation of the annual
mean for both nitrogen dioxide and PM10 concentrations. A 4-week sampling period might be expected
to be within -40% to +60% of the true annual mean; a 16-week sampling period reduces this uncertainty
to about -30% to +40%.

Fig A2.2(a) Nitrogen Dioxide at Coleraine
(urban traffic) monitoring site,
2001 – annual mean 39.3 µg/m3

Fig A2.2(b) Nitrogen Dioxide at Ballyfermot
(suburban background) monitoring site,

2003 – annual mean 26.9 µg/m3.

Fig A2.2(c) PM10 at Coleraine (urban traffic)
monitoring site, 2001 – annual mean 26.6 µg/m3

Fig A2.2(d) PM10 at Heatherton Park
(suburban background) monitoring site, 2002 –

annual mean 21.3 µg/m3.
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APPENDIX 3: CALCULATION OF INDEX OF OVERALL CHANGE IN EXPOSURE

A3.1 Introduction

Calculation of the Index of Overall Change in Exposure allows a comparison of the overall impact
on people of each of the Route Options to be carried out. The Index is based on identifying the
number of sensitive receptor locations (e.g. residential properties) within 50m of the carriageway
for all road links with a significant change in traffic for each of the Route Options. Fifty metres
represents the distance within which detectable impacts of road traffic might be found, while a
significant change can be considered to be an increase or decrease in traffic flow (AADT) of 5%
or more. The number of properties is then multiplied by the predicted change in the emission rate
along that link , and then summed across all links12 for that Route Option.

Justification for the 50m distance criteria is drawn from the two reports published by the UK Air
Quality Expert Group (AQEG). Figures A.3.1 and A.3.2 have been taken from these reports and
demonstrate that both nitrogen dioxide and PM10 concentrations decline rapidly with increasing
distance from the carriageway, such that levels beyond 50m distance are unlikely to be
distinguishable from the background in most situations13 .
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12 The Index of Overall Exposure calculates the change in NOx emissions, which is intended to reflect the likely change in
exposure to NO2 concentrations.

13 Exceptions may occur in areas with very low background concentrations and extremely high traffic flows. In such
circumstances, an assessment of local scale pollutant concentrations should be carried out at receptor locations, as described
in Section 3.

Fig A.3.1: NO2 concentrations measured on a transect away from a busy central London road (red) and a
motorway (blue), normalised to 100% at about 20m distance from the edge of the carriageway.

The data points have been fitted using a logarithmic relationship.
Source: AQEG(2004) Nitrogen Dioxide in the United KIngdom
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The various steps required to calculate the overall change in exposure are summarised in Box
A3.1.

APPENDICES

Figure A.3.2: PM10 gravimetric concentrations measured on transects away from the M25 motorway,
normalised to 100% at about 20m from the edge of the carriageway.

The data points have been fitted using a logarithmic relationship. Source:
AQEG(2005) Particulate Matter in the United Kingdom
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BBooxx  AA33..11::  Summary of steps to calculate the Overall Change in Exposure

Step Actions
1 Collate basic traffic information for each link.  This should cover traffic flows (for the opening

year), composition and speeds, as well as link lengths.
2 Define the study area. As a minimum, this should include the proposed and existing road, and

any other roads with ‘significant’ changes in emissions (determined as road links with ±5% change
in emissions from step 2).  To ensure a balanced comparison between the Route Options, the same
study area should be used for the existing route and each Route Option, even if changes are less
than 5% for some roads with some Options.  

3 Calculate total emissions for each link based on link length, vehicle flow, %HDV (HGV + buses
+ OGV) and average speed using the ‘Regional Impact Assessment’ function in the DMRB
spreadsheet.  Careful consideration should be given to average speeds used in the assessment,
particularly where the scheme is expected to change speeds.  Total emissions from the whole
route network should also be recorded.

4 Calculate the difference between do-minimum and do-something emissions from each link.
Where a new section of road is proposed, an emission of zero should be assumed for the do-

minimum situation.  A negative value will represent a decrease in emissions with the scheme, a
positive value an increase.

5 Count the number of sensitive locations within 50m of the carriageway of each of the links
Where a property falls within 50m of two or more links, it should be counted as part of the total
number of properties for both links (i.e. the property should be ‘double counted’).  

6 Calculate the change in emission rate (kg/km/yr) for each link being considered in the study
area. This can be calculated by dividing the calculated change in emissions (kg/yr) by the link
length (km).

7 Multiply the change in emission rate from each link by the number of properties within
50m.  Retain the sign, -ve for a decrease in emissions and +ve for an increase.

Step Actions
8 Add together the total numbers for each link to determine an overall exposure index for each

Route Option.
9 Compare the exposure index for each of the Route Options. A negative score indicates that

there would be an overall reduction in exposure to pollution, i.e. a benefit, a positive score
indicates an increase in exposure to pollution, i.e. adverse impact.  The Route Option with the
lowest exposure index would be the preferred option from an air quality perspective.

A3.2  Worked Example

An example of the calculation of Overall Exposure Change for the Route Corridor Selection is
provided below. The example shown is based on NOx; the same procedure should also be carried
out for PM10 emissions.
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The scheme is to upgrade an existing bypass to safely accommodate traffic travelling at a faster
speed. The current speed is 80 kph.  Option 1 involves realigning the road, to reduce the arc in the
road to allow vehicles to travel at 120 kph, whilst Options 2 and 3 involve upgrading the existing
road to either 100 or 120 kph standard.  Further details of the options are provided in Figure A3.3.

Step 1: Collate basic information about each link. This should cover traffic flows, composition and
speeds, as well as link lengths.  The information on link length should be entered into a spreadsheet
like that shown in Tables A3.1 to A3.3.  The details will be entered in columns ‘a’ and ‘c’.  

APPENDICES

FFiigguurree  AA33..33  Input Data for Worked Example
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Table A3.1: Option 1

a b c d e f g h i

Link
name

Properties
within
50m

Link
Length
(km)

Do-
minimum 

Do-
Something

Change in
emissions

(kg/yr)

Change in
emissions

(%)

Change in
NOx

emission
rate

(kg/km/yr) NOx Index
1b 35 0.949 0 6,266 6,266 >+10 6603 231105
2b 4 0.594 0 3,909 3,909 >+10 6580 26320
3b 3 0.649 0 4,265 4,265 >+10 6572 19715
4b 11 0.874 0 5,971 5,971 >+10 6832 75149
1a 40 0.934 4,388 0 -4,388 >-10 -4698 -187902
2a 17 0.572 2,701 0 -2,701 >-10 -4721 -80264
3a 40 0.634 2,988 0 -2,988 >-10 -4713 -188523
4a 15 0.846 4,161 0 -4,161 >-10 -4918 -73769

TOTAL 14,237 20,410 -178169

Option 1

NOx emissions (kg/yr)

a b c d e f g h i

Link
name

Properties
within
50m

Link
Length
(km)

Do-
minimum 

Do-
Something

Change in
emissions

(kg/yr)

Change in
emissions

(%)

Change in
NOx

emission
rate

(kg/km/yr) NOx Index
1a 40 0.934 4,388 6,167 1,779 +40.5 1905 76208
2a 17 0.572 2,701 3,764 1,063 +39.4 1859 31595
3a 40 0.634 2,988 4,166 1,178 +39.4 1859 74343
4a 15 0.846 4,161 5,780 1,619 +39.9 1914 28707

TOTAL 14237 19877 210854

Table A3.2: Option 2

Option 2

NOx emissions (kg/yr)

a b c d e f g h i

Link
name

Properties
within
50m

Link
Length
(km)

Do-
minimum 

Do-
Something

Change in
emissions

(kg/yr)

Change in
emissions

(%)

Change in
NOx

emission
rate

(kg/km/yr) NOx Index
1a 40 0.934 4,388 5,136 748 +17.0 801 32047
2a 17 0.572 2,701 3,152 451 +16.6 789 13409
3a 40 0.634 2,988 3,488 500 +16.7 788 31533
4a 15 0.846 4,161 4,850 690 +16.6 815 12227

TOTAL 14237 16626 89215

Table A3.3: Option 3

Option 3

NOx emissions (kg/yr)
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Step 2: Calculate total emissions for each link. Calculate total emissions for each link using the
DMRB total emissions spreadsheet, adding the results to columns ‘d’ (do-minimum) and ‘e’ (do-
something)

In this example, the only changes in traffic flow, composition and speed are those associated with
the links that form the scheme itself.  No changes affect the rest of the network, so only links 1
to 4 need to be included.  

Step 3: Calculate the difference between do-minimum and do-something emissions from each
link. ‘f’ = ‘e’-‘d’   ‘g’ = ‘f’ as a % of ‘e’

With Option 1 (Table A3.1), a new section of road is introduced, in a different location to the
existing road.  The assessment of Option 1 therefore needs to consider both the existing and
proposed sections of road (see Table A3.1).  Where a new section of road is introduced, emissions
are zero in the do-minimum; where an existing section of road is decommissioned, then the do-
something emissions are zero (in most cases existing section of road would continue to be used).
In the case of Options 2 and 3, the assessment is more straightforward, as shown in Tables A3.2
and A3.3.  Emissions increase in the do-something, as a result of the increased speeds. 

e.g. Option 2 Link 1 – do-minimum emissions (Kg/yr) = 4,388
do-something emissions (Kg/yr) = 6,167
change in emissions (Kg/yr) = 6,167 – 4,388 = 1,779 = +40.5%

Step 4: Define the study area.
The study area should cover all links with a change in emissions of more than +/- 10%.  These
links can be identified from column ‘g’.  In this example all the links need to be included.  

Step 5: Count the number of sensitive locations within 50m of the centreline of each of the
links. Add to column ‘b’

An individual property can be counted against more than one link, especially near to junctions.
This gives an element of double counting, but allows for the impacts of the changes on both roads
as they will affect the property.  This does not apply in this example.

Step 6: Calculate the change in emission rate (kg/km/yr) for each link. ‘h’ =‘f’/‘c’

e.g. Option 2 Link 1 – change in emissions = 1779 Kg/yr
link length = 0.934 km
change in emission rate = 1779/0.934 = 1905 kg/km/yr

Step 7: Multiply the change in emission rate for each link by the number of properties within
50m. ‘i’ = ‘b’ * ‘h’

e.g. Option 2 Link 1 change in emission rate = 1905 kg/km/yr
number of properties within 50m = 40
NOx Index Score = 40 * 1905 = 76208 

(result based on unrounded numbers)

N.B. If there is a reduction in emissions then this Index Score would be negative.

APPENDICES
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Step 8: Add together total numbers for each link to determine an overall exposure index for
each option.

Option 2 Exposure Index = 76,208 + 31,595 + 74,343 + 28,707
= 210,854

Step 9: Compare the exposure indices for each of the route options

The Index of Overall Change in Exposure is summarised in Table A3.4 below.  The negative
score for Option 1 indicates that there would be a reduction in Overall Exposure with the scheme.
This would be as a result of moving the road further from properties.  Options 2 and 3 have

positive Index scores, indicating that they would lead to increases in exposure to pollution, as a
result of increasing speeds, which would increase emissions.  The higher Index Score for option
2 shows that increasing the speed to 120 kph would have a greater negative impact than increasing
the speed to 100 kph (Option 2).

Guidelines for the Treatment of Air Quality During the Planning and Construction of National Road Schemes
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Option NOx Exposure Index Better or Worse
1 -178169 Better
2 210854 Worse
3 89215 Worse

Table A3.4: Summary of Index of Overall Exposure for each Route Option
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APPENDIX 4:  APPROACH TO DISPERSION MODELLING

A4.1  Introduction

This Appendix provides a description of the various approaches that may be taken for dispersion
modelling studies.  It is not intended to be prescriptive, but sets out the general principles that
should be followed.  Reference to important background information and sources of data is set
out in the initial sections.  More specific information relating to the use of the DMRB Screening
Model and detailed dispersion models is then provided.  As stated previously in these Guidelines,
it is important that the version number and/or date of the selected model is always clearly stated.

A4.2  Background Information

The NOx:NO2 Relationship

Nitrogen oxides, NOx (NO + NO2), are predominantly emitted from road vehicle exhausts in the
form of nitric oxide (NO) which is then transformed to nitrogen dioxide (NO2) via a series of
complex chemical processes in the atmosphere.  The dominant pathway for NO2 formation is via
the reaction of NO with ozone (O3).

However, there has been an increasing proportion of direct (or primary) NO2 emitted from vehicle
exhausts, often referred to as “f-NO2”. These increased primary emissions are associated with
the greater uptake of diesel cars, and the use of certain types of regenerative particle traps on
some heavy duty vehicles.  

An empirical approach to calculating NO2 from NOx concentrations at roadside sites was
developed by Defra in 2002, then updated in 2007, and was referenced in the original version of
these Guidelines.  However, it was always accepted that such an empirically-derived relationship
was not best suited to the prediction of NO2 concentrations in future years as the proportion of f-
NO2 was expected to continue to increase.

In 2009, Defra published a revised approach for predicting NO2 from NOx concentrations at
roadside sides, which takes account of the difference between fresh emissions of NOx and
background NOx, the concentration of O3, and the different proportions of primary NO2 emissions
in different years.  The approach has been incorporated into a simple spreadsheet calculator which
allows the calculation of NO2 from NOx and vice versa; the calculator can be downloaded from
the internet at http://laqm1.defra.gov.uk/review/tools/monitoring/calculator.php.

The calculator was designed for local authorities in the UK, and provides default input data for
the regional background concentrations of O3, NOx and NO2 via a “local authority selection tab”.
For practitioners in Ireland, there are two approaches that can be taken:

� Specify the regional background concentrations from a local monitoring site. This would
probably be a rural site. It is important to ensure the O3, NOx and NO2 concentrations
must be provided from the same monitoring site for the same year; or

� Assume that regional concentrations in Ireland are characterised by a local authority in

APPENDICES
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Northern Ireland (Craigavon is recommended, see Appendix 11).  This approach has the
advantage that concentrations in future years will be automatically calculated within the
model. In this respect, it should be noted that the gradient of regional background NOx,
NO2 and O3 concentrations is relatively small across the geographic domain of the United
Kingdom.  

Other approaches for NOx to NO2 conversion may be used, and may be preferred in some cases,
depending on the dispersion model that is being used.  For example, the Generic Reaction Series,
or other chemical reaction schemes may be used, but the precise method applied should always
be explicitly stated, along with assumptions made for f-NO2 proportions and future year O3
concentrations.  It should be noted that the “Derwent-Middleton” equation is no longer considered
a suitable approach.

Relationship between the annual mean and 1-hour mean nitrogen dioxide standard

The standards for nitrogen dioxide are expressed in terms of both the annual mean and the number
of hours above 200 µg/m3.  It is not straightforward to predict exceedences of the 1-hour standard
and all models are inevitably poorer at predicting short-term peaks than they are at predicting
annual mean concentrations.  

However, empirical data14 suggest that the hourly mean standard is unlikely to be exceeded at
roadside locations unless the annual mean is above 60 µg/m3.

Relationship between the annual mean and 24-hour mean PM10 standard

The standards for PM10 are expressed as the annual mean and the number of days above 50 µg/m3.
Dispersion models are inherently less accurate at predicting exceedences of the 24-hour mean
PM10 standard than for the annual mean standard.  An empirical relationship between the annual
mean concentration and the number of days >50 µg/m3 PM10 has been derived in LAQM.TG(09)
and takes the form:

No. 24-hour mean exceedences = -18.5 + 0.00145 x annual mean3 + (206/annual mean) 

Emissions Factor Toolkit

Vehicle emission factors are available from a number of sources.  Emission factors have been
developed for the UK National Atmospheric Emissions Inventory (NAEI).  These factors have
been incorporated into an Emissions Factor Toolkit (EFT version 4.2) which allows users to
calculate emissions rates in terms of grams per vehicle-kilometre for all years up until 202515. The
EFT takes into account UK fleet composition for different road types, European emission
standards from pre-Euro to Euro VI and scaling factors to reflect improvements in fuel quality,
retrofitting, and technology conversions.  The EFT now also includes emission factors for PM2.5,
and an allowance for PM (both PM10 and PM2.5) emissions associated with brake and tyre wear.
The toolkit allows users to calculate vehicle emissions for multiple road links based on vehicle
fleet composition, traffic speeds and road type.
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14 Cook (2008) Analysis of the relationship between 1-hour and annual mean nitrogen dioxide concentrations at UK roadside
and kerbside monitoring sites. Available at http://laqm2.defra.gov.uk/supportguidance/

15 The EFT was commissioned by the Department for Environment, Food and Rural Affairs in the UK to support local authorities
undertaking review and assessment studies. The EFT spreadsheet may be downloaded from
http://laqm1.defra.gov.uk/review/tools/emissions.php
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Non-exhaust emissions of particulate matter

The road traffic contribution to concentrations of Particulate Matter (both PM10 and PM2.5)
comprises several components:

� vehicle exhaust emissions;
� brake & tyre wear and
� entrainment (or “resuspension”) of material from the road surface.

Brake and tyre wear emissions make a substantial contribution to road traffic PM emissions,
particularly for PM10. The Emissions Factor Toolkit (see above) includes an allowance for brake
and tyre wear emissions for both PM10 and PM2.5, based on the UK National Atmospheric
Emissions Inventory. Whilst the resuspension component is also widely considered to be
important, at this stage there are no robust data upon which to base PM emission rates.

It is important to note that the current version of the DMRB model does not account for brake and
tyre wear PM emissions.  Where predicted concentrations are well below16 the standard/limit
value this is unlikely to be a significant issue; in all other circumstances brake and tyre wear
emissions should be taken into account using appropriate emission factors and detailed dispersion
modelling.  

Model Verification

Models selected for use in the assessment of national road schemes should be fit for purpose and
should have some form of published validation assessment available, preferably within the peer-
reviewed press.  However, the validation reports prepared by the model developers are unlikely
to be specific to the assessment area being considered and a comparison between modelled
concentrations and local monitoring data should be carried out.  This process is referred to as
model verification and should be carried out for all dispersion modelling studies for the EIS.

Discrepancies between modelled and measured concentrations may arise for a number of reasons,
depending on the model being used, for example:

� uncertainties in traffic data (flows, speeds, vehicle mix);
� emission factors assumed for each vehicle type;
� assumptions regarding background concentrations;
� meteorological data;
� model input parameters (e.g. roughness length, minimum Monin-Obukhov length etc.)

and
� model parameters that are fixed, e.g. initial dispersion, but which may in practice vary

according to local conditions.

In all cases, every attempt should be made to minimise any discrepancies.  This may involve
further scrutiny of the model input assumptions, or the parameterisation of the model itself.  Where
discrepancies remain, the model should be adjusted to account for any systematic errors.  The EIS
should provide full details of the model verification process and explicitly define any adjustment
factors that have been used.  Further guidance on model verification is provided in Appendix 3
of LAQM.TG(09).

APPENDICES

16 Well below can be taken to be <75% of the relevant standard
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A4.3 Model Input Data

All dispersion models require a variety of input data to be provided.  The quality of these input
data largely determines the output of the model and it is important that due consideration is given
to the sources and accuracy of these data. The specific requirements for input data and the manner
in which they are treated are dependent upon the model being used, but some issues and
considerations are common and are discussed below.

Background pollutant concentrations:  Dispersion models only directly account for those sources
that are explicitly included within the model (for example, the local road network).  It is therefore
usually necessary to account for emissions arising from other sources by including the local
background contribution.  This local background may represent a significant or dominant
proportion of the total pollutant concentration and it is thus important that careful consideration
is given to background levels and how they may change in future years.

Information on local background concentrations may be derived from the baseline survey
completed for the Route Selection Report or the EIS and is further discussed in Appendix 2.  For
the purpose of the road scheme assessment, it should be assumed that pollutant concentrations will
decline in future years as a result of various initiatives to reduce emissions both in Europe and
Ireland.  An approach to adjusting current year background pollutant concentrations to a future
year is set out in Appendix 5.  

Receptor locations:  Selected receptors should include relevant locations where the impact of
the scheme is expected to be greatest because of significant changes in traffic conditions.  The
specific receptor locations should be described in detail, providing grid references (6 figures),
distances from the road and height.  As pollutant concentrations decline rapidly with increasing
distance from the road, receptors within 20 metres of the road centreline should be measured as
accurately as possible, preferably to the nearest 1 metre.  Wherever possible, the use of GIS
systems to record and display data is strongly encouraged.  The assessment should also take
account of receptors where there is an expected improvement to air quality due to the scheme, for
example, where traffic is relieved on an existing road.  

Junctions and congested traffic: Consideration should be given to sections of road where
emissions may be higher, for example, due to congested traffic or road junctions.  There is no
widely-accepted approach to doing this, but one simple method is to reduce the traffic speed close
to junctions or in congested areas e.g. for modelling traffic emissions at junctions, an annual
average traffic speed of between 20 and 40 kph should be assumed from a point 50 metres from
the yield/stop line to the yield/stop line itself.  This will model the slowing of vehicles approaching
the junction17 .  Where schemes involve the modification of traffic movements at junctions, the
use of micro-simulation traffic models (and associated emissions models) should be potentially
considered and close liaison between traffic engineers and the air quality specialist is encouraged.

Road links: The road network should be divided into separate links, describing sections of road
where traffic conditions are homogenous (in terms of traffic composition, speed, and flow).  Care
should be taken to assign an appropriate number of road links particularly where there are
sensitive receptors in close proximity to the road.  An example of how links may be represented
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17 This approach will only provide an approximation, as the emission rates are defined as a function of the average speed across
a defined driving cycle   In addition, this approach cannot directly account for accelerating and decelerating vehicles.  
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is set out in Figure A4.1 below.  Further examples of how complex junctions should be treated
can be found in paragraph 3.23 of the DMRB Volume 11.

APPENDICES

Figure A4.1: An example of how links can be represented.  Circles represent receptors and
squares the links.

Road Link AADT %HCV Speed (kph)
Merlin Road 1 20,000 15.1 85

2 20,000 15.1 30
Church Way 3 15,000 11.6 80

4 15,000 11.6 30
Common Road 5 7,900 5.2 50

6 7,900 5.2 30
7 9,300 7.4 50
8 9,300 7.4 30

South Street 9 6,300 2.2 50
10 6,300 2.2 30
11 6,300 2.2 40

Broad Oak Road 12 5,100 7 60
13 5,100 16 40

Newton Road 14 4,300 15 50
15 4,300 12 40
16 4,300 5 30

The links near junctions extend 50 m back from the junction.
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A4.4  DMRB Screening Model

The Design Manual for Roads and Bridges (DMRB) screening model provides a simple and
straightforward means of predicting pollutant concentrations associated with road traffic
emissions. The method is not intended to provide accurate predictions of air quality, but it is a
suitable approach in circumstances where the predicted environmental concentrations (i.e. ambient
background + predicted concentration) lie sufficiently below the air quality standards (taken to
be <90% of the standard), and where there are no complex or unusual features (e.g. Grade
Separated Junctions, road links with gradients >2.5%) of the scheme.

The approach is therefore suited to the Route Selection and the Environmental Impact
Assessment Phases provided that the above criteria are met.  Where predicted concentrations
approach or exceed the air quality standards/limit values, or where there are any complex or
unusual features of the scheme, a detailed air quality modelling assessment must be carried out.

However, as previously stated in Section 1.1, at the time of preparing this document the UK
Highways Agency was undertaking a major revision to the DMRB model.  This revision will
take account of the new emissions factors published by the UK Department for Transport and
the revised NOx:NO2 calculator published by Defra and will allow the calculations to be
performed in GIS.  It is expected that the revised DMRB model will be available in mid-2011. If
necessary, these Guidelines will be further updated to reflect the revised DMRB model.  While
use of the current DMRB model is not discouraged, practitioners should be aware that it does not
use the most up-to-date emissions factors and they should apply professional judgment to
determine whether a more detailed model should be used.  Local verification of the DMRB model
should always be undertaken for the EIS.  

The DMRB spreadsheet can be downloaded from the UK Highways Agency website18.  Users are
advised to read the instructions for spreadsheet operation contained within paragraphs 3.30 to
3.37 of DMRB Volume 11, Section 3, Part 1 which may also be downloaded19.  Users should
always specify which version of the spreadsheet they are using.

Inputs to the DMRB model – Local impact assessment

The specific input requirements for a local impact assessment are described below:

Background pollutant concentrations: The DMRB model requires the input of annual mean
background pollutant concentrations. The approach described in Section A4.3 above should be
followed.    

Receptor locations: Selected receptors should include relevant locations where the impact of
the scheme is expected to be greatest because of significant changes in traffic conditions.  The
assessment should also take account of receptors where there is an expected improvement to air
quality due to the scheme.  As set out above (Section A4.3), consideration should also be given
to junctions or areas of congested traffic.
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18 http://www.standardsforhighways.co.uk/guidance/air-quality.htm
19 http://www.standardsforhighways.co.uk/dmrb/index.htm
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Road network: The assessment should include all roads expected to make a significant
contribution to air quality.  In practice, it should not be necessary to include any road more than
100 metres away from a sensitive receptor.

Road type and Traffic data: The DMRB spreadsheet allows selection of three broad categories
of road (category A = Motorways and ‘A’ roads; category B = other urban roads; category C =
other roads; category D = detailed breakdown of vehicle categories).  This classification is used
to derive the vehicle composition in each category and is based on categories within the UK
National Atmospheric Emissions Inventory (NAEI).  Wherever possible, category D should be
selected, which allows the user to input precise details of the traffic composition.  The model also
requires annual average speed as an input parameter, which may have a significant impact on the
predicted results.  Wherever possible, actual or expected speeds should be used rather than simply
choosing the speed limit for the road.

Road links: the road network should be divided into separate links, as described in Section A4.3
above.

Output of the DMRB Model

The DMRB model predicts annual mean concentrations of NOx and PM10.  It is important to
ensure that the approach set out in A4.2 above should be used to calculate annual mean NO2
concentrations from the predicted annual mean NOx values, rather than the NO2 concentrations
predicted directly by the current version of DMRB.  The model also predicts the number of days
with PM10 concentrations above 50 µg/m3 based on the relationship described in Section A4.3.

It is currently not possible to directly predict concentrations of PM2.5 using the DMRB model, as
there current version does not include PM2.5 emission factors, and so an interim approach is
recommended.  The Airborne Particles Expert Group (APEG, 1999) suggested a PM2.5 to PM10
ratio of 0.8 for non-catalyst petrol vehicles and 0.9 for all other vehicles.  The current DMRB
database shows that non-catalyst petrol vehicles comprised only 4% of the UK vehicle fleet in
200820, gradually declining in years thereafter.  It is not practicable to apply different PM2.5 ratios
to different vehicle types, but given the small number of non-catalyst petrol vehicles on the road,
this is unlikely to introduce any significant error.  A worst-case approach should be taken,
assuming a 0.9 ratio for all vehicles is applied.  To estimate PM2.5 concentrations, the predicted
road PM10 contribution should be factored by 0.9 and then added to the background PM2.5
concentration.

A4.2 Detailed Dispersion Models

Where predicted environmental concentrations from the DMRB screening model exceed 90% of
the relevant air quality standard, or where there are complex or unusual features of the scheme,
a detailed dispersion modelling assessment should normally be carried out.  It should be noted that
it will usually only be necessary to carry out detailed dispersion modelling in the immediate area
of the complex feature, such as a specific junction, and not for the scheme as a whole, although
many practitioners may find it simpler to use a single approach for the scheme assessment.  

APPENDICES

20 This includes the predicted fraction of the fleet with failed catalysts.
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In addition, for situations where background pollutant levels are very low and it can be
demonstrated that a number of worst-case assumptions have been included within the assessment,
it may be sufficient to rely on the outcome of the screening model, provided concentrations are
well within the standards.  In such circumstances (i.e., where the DMRB is used in complex
situations with low backgrounds) an upper limit of 75% of the relevant standard is recommended.

The use of a detailed dispersion model will allow the specific characteristics of the scheme to be
more accurately represented, for example, the traffic composition, diurnal patterns in flow, local
meteorological conditions, topography etc.

There are a range of dispersion models that can be used for the assessment of road schemes and
it is not within the scope of this document to advise on the selection of one model or another.
However, “new-generation” models that rely on an improved understanding of the boundary layer
meteorology are now in common use and are strongly preferred above those models that are based
on the more simple Pasquill parameterisations.  

The choice of the model is largely dependent upon the road scheme under evaluation, but the
following issues need to be taken into consideration:

� road links and receptors – is the model capable of handling all of the receptors and links
in the route network?

� terrain – some models are capable of inputting digitised terrain data, but predictions made
using this function should be treated with caution and should always be compared with
model runs assuming flat terrain;

� bridges and cuttings – some models allow the type of road to be defined, such as bridges,
cuttings, embankments, grade separated junctions etc.;  

� street canyons – pollutant dispersion is restricted within street canyons.  Some models
allow canyons to be explicitly considered;

� photochemistry – some models rely on empirical relationships between NOx and NO2,
whilst others include chemical reaction schemes, and

� compatibility with the air quality standards/limit values – the model should be capable of
predicting pollutant concentrations with averaging periods that are directly comparable
with the standards.

A justification for the selection of a particular dispersion model should always be provided, setting
out, for example, how the features and capabilities of the model are suited to the scheme in
question.  

It is important to note that a detailed dispersion model will normally only provide improved
results over the DMRB method if more detailed and accurate input data are used.  Sources of
error in dispersion modelling can arise from a number of areas, including the emissions activity
data, emissions factors, meteorological data and the model set up parameters.  The aim should be
to minimise these errors as much as possible, particularly at locations where there are sensitive
receptors close by.
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Specific issues that may need to be considered in detailed dispersion modelling studies are set out
below:

Emission factors: As set out in A4.2 above, vehicle emissions may be derived using the Emission
Factor Toolkit (EFT).  A disadvantage of the EFT is that is based on the UK fleet composition,
which may differ from that in Ireland.  Emissions factors may also be derived from the COPERT
4 model developed by Corinair21. The model includes speed-dependent emissions equations for a
wide range of vehicle types.  Whilst this potentially offers a more accurate approach to the
estimation of emission rates, it does require the user to provide detailed information of fleet mix,
including age of the vehicles, and speeds for each year of assessment.  If this detailed information
is not available, COPERT 4 may offer little advantage over the EFT approach.

Emissions activity data: Includes traffic flows, speeds and vehicle composition assumed for
each of the road links.  Traffic data used for dispersion modelling are frequently derived from
transport models which may only forecast peak hour flows and speeds, which then need to be
adjusted to provide the required input data for the dispersion model.  It is important that the
approach used for such adjustments is described, or adequately referenced.  Where there are any
doubts regarding specific traffic data provided by the model, it may be useful to carry out manual
counts to confirm the assumptions.

Road geometry and receptor locations: The distance from the road centre line to the receptors
is critical to the determination of the predicted concentrations, especially close to the road (see
Figures A3.1 and A3.2).  Care therefore needs to be taken where road links are represented as
straight lines to ensure distances  to receptors are correct.  

Users may prefer to identify specific receptor locations in the model, or use a regular Cartesian
grid if concentration isopleths are to be generated. In all cases, it is recommended that specific
receptors are included for all sensitive locations and for any all locations where monitoring data
are used for subsequent verification.  Where a receptor grid is used, spacing should generally be
less than 25 metres and should be to a higher resolution (5 to 10 metres) for any receptors within
50 metres of the road.  Some models include “intelligent gridding” in order to place a line of
receptors at specified distances from the road edge.  

It is also necessary to specify the height of the receptors above the ground.  This is usually taken
to be 1.5 m.  Where modelling for specific monitoring locations, so as to verify the model, the
actual height of the intake should be used, for instance, diffusion tubes are often 3 m above the
ground.

Complex topography: Some models allow complex topographical features (such as hills and
valleys) to be included by the use of digital terrain files.  However, it is not normally necessary
to consider such effects where the gradient in slope is less than 10%.  Additional considerations
are:

� is the modelling domain sufficiently extensive to justify the inclusion of terrain effects?
Where single route corridors are under evaluation, significant effects are unlikely to extend

APPENDICES

21 COPERT 4 (1999) EMEP CORINAIR Emissions Guidebook, August 2007.
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more than several hundred metres from the line of the carriageway.  In addition, the
resolution of the terrain file (e.g. 100 metres) may not be sufficient to reflect terrain
changes over such small distances, and

� what level of detail does the model use for terrain modelling?  Some models interpolate
terrain files to a lower resolution to reduce model run times.  

Street canyons: Models designed for the treatment of street canyons aim to calculate the zone
of recirculation of wind flow.  Wind direction and speed data are used to determine where, and
how large this recirculation zone is.  Pollutant concentrations within this recirculation zone are
considered to be homogenous by many models such as OSPM.

There is no strict definition of a “street canyon” but it can be considered as a relatively narrow
road with buildings on both sides, where the height of the buildings is greater than the width of
the road.  Street canyons are normally confined to urban areas, and are unlikely to be considered
in most national road scheme assessments.

Meteorological data: Most detailed dispersion models require the user to input a suitable
meteorological dataset.  These data are available from an increasing number of sources including
the Irish Meteorological Office.  In most cases, the user should select the nearest meteorological
site to the study area, but account should be taken of any local effects that may make the data
unsuitable, for example, coastal effects, complex topography etc.  Wherever possible, the year of
meteorological data should correspond with the year of monitoring data that is used for the
subsequent model verification.  Various studies have demonstrated that year-to-year variations in
local meteorology affect predicted annual mean concentrations by no more than about 15%.

It is important that full details of the meteorological data used are reported.  This includes the
location of the meteorological recording site and its relation to the study area (e.g. it is located
10km away to the south east).

Assessment of individual traffic lanes: In certain circumstances it may prove beneficial to assess
separate lanes of traffic (moving in different directions).  This can be particularly useful where,
for example, the characteristics of traffic on one side of the carriageway are different to those on
the other, or where there are wide roads with physically separated lanes (such as dual-
carriageways).

Road gradients: Roads with gradients can affect pollutant emissions, particularly from HDVs.
It is not normally necessary to consider any changes in emissions from passenger cars and LDVs.
Emission factors associated HDVs on gradients have been published in the COPERT 4 model, and
an approach to dealing with gradients is set out in LAQM.TG(09) (A2.19 – A2.30).  

It is not normally necessary to consider gradient effects where the number of HDVs ascending
and descending the hill are approximately equal and the gradient is less than 2.5%.

Cold starts: Under circumstances where road links may be associated with a significant
proportion of vehicles running with cold engines, it will be necessary to account for the excess
emissions associated with these “cold start” movements.  Such considerations are only likely to
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apply within urban or suburban areas and in most circumstances are unlikely to affect assessments
for national road schemes,

Cold start models based on the TRAMAQ EXEMPT model are available to download at
http://laqm1.defra.gov.uk/review/tools/emissions.php. Guidance on the use of these spreadsheet
tools can be found in LAQM.TG(09), A2.31-A2.36.

Sensitivity Testing: Detailed dispersion models require parameterisation of a number of factors,
such as the Monin-Obukhov length, the surface roughness and the emissions source height.  These
parameters tend to have a much smaller impact on predicted concentrations than, for example,
variations in the emissions activity data, but users may wish to carry out sensitivity tests using a
range of parameters at a limited number of receptor locations, especially where concentrations are
close to or above a standard.  In all cases the parameters used should be clearly set out in the EIS. 
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APPENDIX 5:  FUTURE YEAR PROJECTIONS OF MONITORING DATA

A5.1  Introduction

In many cases it will be necessary to consider how measured pollutant concentrations may change
in future years.  In the previous version of the Guidelines, reference was made to the Year
Adjustment Calculator published by Defra.  This calculator is no longer available and has been
replaced by 1x1km background maps for each year.  These maps do not cover Ireland and it is
therefore necessary to adopt a modified approach.

The Year Adjustment Calculator was based on averaging the mapped background concentrations
across the UK and then deriving correction factors for each future year based on forecast changes
in pollutant emissions.  In order to provide correction factors for measured background
concentrations in Ireland, the 1x1km mapped concentrations have been averaged for each year
across Northern Ireland.  This is likely to improve the accuracy of the future predictions as
compared to the previous method.  In addition, correction factors that can be applied to measured
PM2.5  concentrations are also now included.

The above approach cannot be used to adjust measured roadside NO2 concentrations due to the
differing proportions of primary NO2 emissions that were assumed in each year.  Year adjustment
factors for roadside NO2 concentrations are based on those published in LAQM.TG(09) and have
been calculated separately based on the average of approximately 7,000 road links across the UK
taking into account the changes in traffic activity and emissions factors for NOx and primary NO2
(f-NO2)22.  

A5.2  Approach

To adjust measured background annual mean concentrations of either NOx or NO2, PM10 or PM2.5
forwards to a future year, the correction factors shown in Boxes A5.1 to A5,4 should be used.  In
years beyond 2020, it should be assumed that there will be no further reduction in pollutant
concentrations.

Guidelines for the Treatment of Air Quality During the Planning and Construction of National Road Schemes

NATIONAL ROADS AUTHORITY

22 f-NO2 is the fraction of the NOx emissions present as NO2.



Revision 1, 8th May 2011

61

APPENDICES

Box A5.1: Correction factors to estimate annual average NOx concentrations in future years
from measured data at background sites

Year Correction factor to be applied Example
Correction of measured background NOx
concentrations:  The measured NOx
concentration at a background site in 2009 is
55.2 μg/m3.  The corrected concentration for
2012 would then be 55.2 x (0.787/0.929) = 45.0
μg/m3

2008 1.000

2009 0.929

2010 0.858

2011 0.823

2012 0.787

2013 0.752

2014 0.716

2015 0.681

2016 0.653

2017 0.626

2018 0.599

2019 0.572

2020 0.544
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Box A5.2: Correction factors to estimate annual average NO2 concentrations in future years
from measured data at background sites

Year Correction factor to be applied Example
Correction of measured background NO2
concentrations:  The measured NO2
concentration at a background site in 2009 is
35.2 μg/m3.  The corrected concentration for
2012 would then be 35.2 x (0.795/0.932) = 30.0
μg/m3

2009 1.000

2009 0.932

2010 0.864

2011 0.829

2012 0.795

2013 0.761

2014 0.726

2015 0.692

2016 0.665

2017 0.638

2018 0.610

2019 0.583

2020 0.556

Box A5.3: Correction factors to estimate annual average PM10 concentrations in future
years from measured data at background sites

Year Correction factor to be applied Example
Correction of measured background PM10
concentrations:  The measured PM10
concentration at a background site in 2009 is
22.5 μg/m3.  The corrected concentration for
2012 would then be 22.5 x (0.948/0.981) = 21.7
μg/m3

2009 1.000

2009 0.981

2010 0.962

2011 0.955

2012 0.948

2013 0.940

2014 0.933

2015 0.926

2016 0.921

2017 0.916

2018 0.910

2019 0.905

2020 0.900

Note: It is no longer necessary to take direct account of the different contributions of primary and
secondary PM10 in future years, as this has already been included in the background maps for each
year, and consequently within the above correction factors.
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Box A5.4:   Correction factors to estimate annual average PM2.5 concentrations in future
years from measured data at background sites

Year Correction factor to be applied Example
Correction of measured background PM2.5
concentrations:  The measured PM2.5
concentration at a background site in 2009 is
16.2 μg/m3.  The corrected concentration for
2012 would then be 16.2 x (0.924/0.973) = 15.4
μg/m3

2009 1.000

2009 0.973

2010 0.945

2011 0.935

2012 0.924

2013 0.914

2014 0.903

2015 0.893

2016 0.885

2017 0.878

2018 0.870

2019 0.862
2020 0.855

Box A5.5:   Correction factors to estimate annual average NO2 concentrations in future
years from measured data at roadside sites

Year Correction factor to be applied Example
Correction of measured roadside NO2
concentrations:  The measured NO2
concentration at a roadside site in 2009 is 59.2
μg/m3.  The corrected concentration for 2012
would then be 59.2 x (0.850/0.965) = 52.1 μg/m3

Roadside locations are typically within 1 to 5
metres of the kerbside, but may extend up to 15
metres depending upon the configuration and
traffic flow.

2009 1.000

2009 0.965

2010 0.921

2011 0.886

2012 0.850

2013 0.816

2014 0.781

2015 0.745

2016 0.716

2017 0.684

2018 0.653

2019 0.624

2020 0.582

To adjust measured roadside annual mean concentrations of NO2 forwards to a future year, the
correction factors in Box A5.5 should be used
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APPENDIX 6:  TRENDS IN NOx AND NO2 CONCENTRATIONS

The “year adjustment factors” described in Appendix 5 indicate that concentrations of both NOx
and NO2 are forecast to decline sharply in future years up to 2020, principally as a result of more
stringent emissions standards for vehicles.  The year adjustment factors set out in Boxes A5.1
and A5.2 are illustrated in Figure A6.1 below.

However, analyses of historical monitoring data across the UK have identified a disparity between
the measured concentrations and the predicted decline in concentrations associated with the
emissions forecasts.  Similar disparities have also been reported from a number of other European
member states, including Ireland, as set out below.  

Measured NOx and NO2 concentrations at monitoring sites in the EPA network with more than 5
years data have been examined to inform these Guidelines.  The following sites were considered:

� Rathmines (Urban Background)
� Ballyfermot (Suburban Background)
� Glashaboy (Rural Background)
� Killkit (Rural Background)
� Colleraine St (Urban Traffic)
� Winetavern St (Urban Traffic)
� Old Station Road (Urban Traffic)

There are inevitably differences between individual sites.  For ease of comparison, the data are
plotted in Figures A6.2 and A6.3 as averages across background and roadside (traffic) sites
separately.  At traffic sites, NOx concentrations appear to have been increasing, particularly over
the period since 2004, whilst at background sites there is only evidence of a very weak downward
trend.  For NO2, concentrations have increased slightly at traffic sites and remained constant at
background sites.

Guidelines for the Treatment of Air Quality During the Planning and Construction of National Road Schemes

NATIONAL ROADS AUTHORITY

Figure A6.1: Forecast reductions in background NOx and NO2 concentrations relative to a 2008
base year
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Overall, there is no evidence of a consistent downward trend in either NOx or NO2 concentrations
that would be suggested by the emissions inventory estimates.

The precise reason for this disparity is not fully understood, but is thought to be related to the
actual on-road performance of diesel road vehicles when compared with the calculations based
on the Euro standards.  Some preliminary studies have indicated that NOx emissions from petrol-
engined vehicles have declined as expected, but that emissions from diesel-engined cars under
urban driving conditions have not declined substantially, up to and including Euro 5; there is
limited evidence from UK data that the same pattern may occur under high speed (motorway)
driving conditions23.

This disparity in the historical data highlights potential uncertainties for future-year projections
of NOx and NO2 concentrations and for the emissions factors that are included in the DMRB
model and the Emissions Factor Toolkit.  These preliminary findings would suggest that the Euro
standards will deliver only marginal, if any, reductions in NOx and NO2 concentrations until the

APPENDICES

Figure A6.2: Trends in annual mean NOx concentrations averaged across 4 background and 3
traffic sites (2002 – 2009)

Figure A6.3: Trends in annual mean NO2 concentrations averaged across 4 background and 3
traffic sites (2002 – 2009)

23 It is important to note that the analysis of data from the Irish networks only includes traffic sites in urban environments.
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Euro 6 emissions standards begin, as is currently forecast, to play a major role (circa post-2015).
However, at this stage there is no robust evidence upon which any revised road traffic emissions
projections can be based.
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APPENDIX 7 IMPACTS AT NATIONAL/INTERNATIONAL LEVEL

A7.1  DMRB ‘Regional Impact’ Assessment

The Design Manual for Roads and Bridges (DMRB) spreadsheet model provides a straightforward
means of calculating total pollutant emissions across the route network.  

The DMRB spreadsheet can be downloaded from the Highways Agency website24.  Users are
advised to read the instructions for spreadsheet operation contained within paragraph 3.33 of
DMRB Volume 11, Section 3, Part 1 which may also be downloaded25.  As set out in Section 1,
at the time of preparing these revised Guidelines, the UK Highways Agency was undertaking a
major revision to the Design Manual for Roads and Bridges (DMRB) model to take account of
the new emissions factors published by the UK Department for Transport.  It is expected that the
revised DMRB model will be available in mid-2011.  If necessary, these Guidelines will be further
updated to reflect the new DMRB model.  

The data inputs for the wider-scale assessment using the DMRB model are effectively the same
as those required for the local scale assessment (described in Appendix 4).  The following issues
should be carefully considered:

� all roads within the affected network should be included in the assessment, and
� the network should be divided into road links at a suitable level of detail to accurately

reflect speeds and flows along different sections.
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24 http://www.highways.gov.uk/business/238.aspx
25 http://www.archive2.official-documents.co.uk/document/deps/ha/dmrb/index.htm
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APPENDIX 8: ASSESSMENT OF CONSTRUCTION IMPACTS

It is very difficult to accurately quantify dust emissions arising from construction activities.  It is
thus not possible to easily predict changes to dust soiling rates or PM10 concentrations.  A semi-
quantitative approach is recommended to determine the likelihood of a significant impact, which
should be combined with an assessment of the proposed mitigation measures.  The distance
criteria set out in Box A8.1 can be used to assist this semi-quantitative assessment.  
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Box A8.1:  Assessment Criteria for the Impact of Dust Emissions from Construction Activities,
with Standard Mitigation in Place

Source Potential Distance for Significant Effects
(Distance from source)

Scale Description Soiling PM10 a Vegetation effects
Major Large construction sites, with

high use of haul routes
100 m 25 m 25 m

Moderate Moderate sized construction
sites, with moderate use of haul
routes

50 m 15 m 15 m

Minor Minor construction sites, with
limited use of haul routes

25 m 10 m 10 m

a Significance based on the 2005 standard, which allows 35 daily exceedences/year 
of 50 µg/m3



Revision 1, 8th May 2011

69

APPENDIX 9: IMPACTS UPON SENSITIVE ECOSYSTEMS

A9.1 Introduction

Readers are referred, inter alia, to the NRA’s Guidelines for Assessment of Ecological Impacts of
National Road Schemes (Rev. 2, National Roads Authority, 2009) and to Appropriate Assessment
of Plans and Projects in Ireland – Guidance for Planning Authorities (Department of the
Environment, Heritage and Local Government, 2010) for details regarding the regime governing
the legal protection of designated conservation areas. 

The Ecologist will be undertaking the assessment of impacts on sensitive ecological sites, and the
Air Quality specialist should therefore liaise with the Ecologist to assist in this process from an
Air Quality perspective.  

The NRA requires the Air Quality Specialist to liaise with the Ecologist on all schemes where
there is a designated conservation area, including a European site, within 2 km of the route
corridor.  However, as the potential impact of a scheme is limited to a local-scale assessment,
detailed consideration need only be given to roads where there is a significant change to traffic
flows (>5%) and the designated site lies within 200 m of the road centre line.

A9.2 Route Selection

Where there is a significant change to traffic flows (>5%) and the designated site lies within 200
m of the road centre line, the assessment at the Route Selection stage will involve a calculation
of nitrogen oxides (NOx) concentrations and nitrogen deposition.

The calculation of NOx concentrations may be carried out using the DMRB screening approach
described in Appendix 4.  Concentrations should be predicted at 10 m intervals within the
designated site in a transect up to 200 m from the road, for both the current year and the opening
year, with and without the scheme.  Predicted concentrations should be compared with the air
quality standard for the protection of vegetation (30 µg/m3) and the incremental change due to the
proposed scheme identified.  

Where the scheme is expected to cause an increase in concentrations of more than 2 μg/m3 and
the predicted concentrations (including the background) are close to (within 10% of), or exceed
the standard, then the sensitivity of the habitat to NOx should be assessed by the project Ecologist.

The process described above is repeated, but for the calculation of nitrogen dioxide
concentrations.  The dry deposition of nitrogen (from nitrogen dioxide) may then be calculated
assuming a deposition velocity of 0.001 m/s using the following:  

1 µg/m3 NO2 = 0.1 kg N ha-1 yr-1

The road contribution to dry deposition should then be calculated and compared with the
published critical loads for the selected habitat (see Table A9.1).  The change in deposition due
to the scheme should be assessed in relation to the relevant critical load by the project Ecologist.
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Ecosystem type Kg(N)/ha/yr Reliability and indication of
exceedence effects

Forest habitats
Temperate and boreal 10-20 # Changes in soil processes, ground

vegetation, mychorrhiza, increased risk of
nutrient imbalances and susceptibility to
parasites

Heathland, scrub and tundra habitats
Tundra 5-10 a # Changes in biomass, physiological effects,

changes in species composition in moss layer,
decrease in lichens

Arctic, alpine and subalpine scrub habitats 5-15 a (#) Decline in lichens, mosses and evergreen
shrubs

Northern wet heath
• ‘U’ Calluna dominated wet heath 

(upland moorland)
• ‘L’ Erica tetralix dominated wet heath

10-20

10-25 a,b

(#) Decreased heather dominance,
decline in lichens and mosses
(#) Transition heather to grass

Dry heaths 10-20 a,b ## Transition heather to grass, decline in
lichens

Grassland and tall forb habitats
Sub-Atlantic semi-dry calcareous grassland 15-25 ## Increase tall grasses, decline in diversity,

increased mineralization, N leaching
Non-Mediterranean dry acid and neutral
closed grassland

10-20 # Increase in graminoids, decline typical
species

Inland dune pioneer grasslands 10-20 (#) Decrease in lichens, increase biomass

Inland dune siliceous grasslands 20-30 (#) Increase in tall grasses, decrease in 
diversity

Mountain hay meadows 10-20 (#) Increase in nitrophilous graminoids,
changes in diversity

Moist and wet oligotrophic grasslandsMoist
and wet oligotrophic grasslands
• Molinia caerulea meadows

• Heath (Juncus) meadows and humic
(Nardus stricta) swards

15-25

10-20

(#) Increase in tall graminoids, decreased
diversity, decrease of bryophytes
# Increase in tall graminoids, decreased
diversity, decrease of bryophytes

Alpine and subalpine grasslands 10-15 (#) Increase in nitrophilous graminoids,
biodiversity change

Moss and lichen dominated mountain 
summits

5-10 # Effects upon bryophytes or lichens

Mire, bog and fen habitats
Raised and blanket bogs 5-10 a,c ## Change in species composition, N

saturation of Sphagnum
Poor fens 10-20 # Increase sedges and vascular plants,

negative effects on peat mosses
Rich fens 15-35 (#) Increase tall graminoids, decrease

diversity, decrease of characteristic mosses
Mountain rich fens 15-25 (#) Increase vascular plants, decrease

bryophytes

Table A9.1:  UNECE (2003) Critical Loads for Nitrogen 
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Reliability key: ## reliable, # quite reliable, (#) expert judgement

a  Use towards high end of range at phosphorus limitation, and towards lower end if
phosphorus is not limiting

b  Use towards high end of range when sod cutting has been practiced, use towards lower end
of range with low intensity management

c  Use towards high end of range with high precipitation and towards low end of range with
low precipitation

A9.3  Environmental Impact Assessment

Depending upon the outcome of the assessment carried out during the Route Selection Phase, a
more detailed assessment may be required for the EIS.  A more detailed assessment will be carried
out as part of the overall ecological assessment.  

In particular, where potential problems have been identified, then it is highly likely that local air
quality monitoring will be required to support the EIS in order to more accurately determine
background concentrations.  

APPENDICES

Ecosystem type Kg(N)/ha/yr Reliability and indication of
exceedance effects

Inland and surface water
habitats
Permanent oligotrophic waters
• Softwater lakes
• Dune slack pools

5-10
10-20 ## Isoetid species negatively

affected
(#) Increased biomass and rate of
succession

Coastal habitat

Shifting coastal dunes 10-20 (#) Biomass increase, increase N
leaching

Coastal stable dune grassland 10-20 # Increase tall grasses, decrease
prostrate plants, increased N
leaching

Coastal dune heaths 10-20 (#) Increased plant production,
increase N leaching,
accelerated succession

Moist to wet dune slacks 10-25 (#) Increased biomass, tall
graminoids

Marine habitats

Pioneer and low-mid salt
marshes

30-40 (#) Increased late-successional
species, increase productivity
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APPENDIX 10:  Significance criteria

In terms of significance criteria, all sensitive locations for human exposure and for ecosystems
are judged to be of ‘high sensitivity’.  

Criteria to assist in judging the nature of air quality impacts associated with National Road
Schemes, and the significance of these impacts were published in the 2006 Guidelines.  These
criteria have now been updated, based on an approach developed by the Institute of Air Quality
Management (IAQM, 2009), and incorporated into Environmental Protection UK’s guidance
document on planning and air quality (EPUK, 2010). The approach involves three distinct stages:
the application of descriptors for magnitude of change; the description of the impact at each
sensitive receptor; and then the assessment of overall significance of the scheme.

The definition of impact magnitude is solely related to the degree of change in pollutant
concentrations, expressed in microgrammes per cubic metre, but originally determined as a
percentage of the air quality standard or limit value.  Impact description takes account of the
impact magnitude and of the absolute concentrations and how they relate to the air quality
standards or limit values.  The descriptors for the magnitude of change due to the scheme are set
out in Box A10.1, while Boxes A10.2 and A10.3 set out the impact descriptors.  These boxes
have been designed to assist with describing air quality impacts at each specific receptor.  They
apply to the pollutants relevant to the scheme under consideration and the standards/limit values
against which they are being assessed.
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Box A10.1:  Definition of Impact Magnitude for Changes in Ambient Pollutant Concentrations.  

Magnitude of Change Annual Mean
NO2/PM10

No. days with PM10
concentration greater

than 50 µg/m3

Annual Mean PM2.5

Large Increase/decrease
≥4 µg/m3

Increase/decrease
>4 days

Increase/decrease
≥2.5 µg/m3

Medium Increase/decrease
2 - <4 µg/m3

Increase/decrease
3 or 4 days

Increase/decrease
1.25 - <2.5 µg/m3

Small Increase/decrease
0.4 - <2 µg/m3

Increase/decrease
1 or 2 days

Increase/decrease
0.25 - <1.25 µg/m3

Imperceptible Increase/decrease
<0.4 µg/m3

Increase/decrease
<1 day

Increase/decrease
<0.25 µg/m3
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Box A10.2:    Air Quality Impact Descriptors for Changes to Annual Mean Nitrogen Dioxide and
PM10 and PM2.5 Concentrations at a Receptor 

Absolute
Concentration in

Relation to
Objective/Limit Value

Change in Concentration a

Small Medium Large

Increase with Scheme
Above Objective/Limit

Value With Scheme
(≥40 μg/m3 of NO2 or

PM10)
(≥25μg/m3 of PM2.5)

Slight 
Adverse

Moderate 
Adverse

Substantial 
Adverse

Just Below
Objective/Limit Value
With Scheme (36-<40

μg/m3 of NO2 or PM10)
(22.5-<25μg/m3 of

PM2.5)

Slight 
Adverse

Moderate 
Adverse

Moderate 
Adverse

Below Objective/Limit
Value With Scheme

(30-<36 μg/m3 of NO2
or PM10)

(18.75-<22.5 μg/m3 of
PM2.5)

Negligible Slight 
Adverse

Slight 
Adverse 

Well Below
Objective/Limit Value

With Scheme (<30
μg/m3 of NO2 or PM10)

(<18.75μg/m3 of
PM2.5)

Negligible Negligible Slight 
Adverse

Decrease with Scheme
Above Objective/Limit
Value Without Scheme
(≥40 μg/m3 of NO2 or
PM10)  (≥25μg/m3 of

PM2.5)

Slight 
Beneficial

Moderate
Beneficial

Substantial 
Beneficial

Just Below
Objective/Limit Value
Without Scheme (36-
<40 μg/m3 of NO2 or

PM10) (22.5-<25μg/m3

of PM2.5)

Slight 
Beneficial

Moderate 
Beneficial

Moderate 
Beneficial

Below Objective/Limit
Value Without Scheme
(30-<36 μg/m3 of NO2
or PM10) (18.75-<22.5

μg/m3 of PM2.5)

Negligible Slight 
Beneficial

Slight 
Beneficial

Well Below
Objective/Limit Value
Without Scheme (<30

μg/m3 of NO2 or
PM10)

(<18.75μg/m3 of
PM2.5)

Negligible Negligible Slight 
Beneficial

a Where the Impact Magnitude is Imperceptible, then the Impact Description is Negligible.  
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The IAQM guidance is that the assessment of significance should be based on professional
judgement, with the overall air quality impact of the scheme described as either, ‘insignificant’,
‘minor’, ‘moderate’ or ‘major’.  In drawing these conclusions, the factors set out in Box A10.4
should be taken into account.  The experience of the air quality specialist in making this
professional judgment should be clearly set out in line with the requirements specified in Section
1.4 of these Guidelines.

Guidelines for the Treatment of Air Quality During the Planning and Construction of National Road Schemes

NATIONAL ROADS AUTHORITY

Box A10.3     Air Quality Impact Descriptors for Changes to Number of Days with PM10
Concentration Greater than 50 µg/m3 at a Receptor

Absolute
Concentration in

Relation to
Objective/Limit Value

Change in Concentration a

Small Medium Large

Increase with Scheme

Above Objective/Limit
Value With Scheme

(≥35 days)
Slight 

Adverse
Moderate 
Adverse

Substantial 
Adverse

Just Below
Objective/Limit Value

With Scheme   
(32-<35 days)

Slight 
Adverse

Moderate
Adverse

Moderate 
Adverse

Below Objective/Limit
Value With Scheme

(26-<32 days)
Negligible Slight 

Adverse
Slight 

Adverse 

Well Below
Objective/Limit Value

With Scheme 
(<26 days)

Negligible Negligible Slight 
Adverse

Decrease with Scheme

Above Objective/Limit
Value Without Scheme

(≥35 days)
Slight 

Beneficial
Moderate 
Beneficial

Substantial 
Beneficial

Just Below
Objective/Limit Value

Without Scheme 
(32-<35 days)

Slight Beneficial Moderate 
Beneficial

Moderate 
Beneficial

Below Objective/Limit
Value Without Scheme

(26-<32 days)
Negligible Slight 

Beneficial
Slight 

Beneficial

Well Below
Objective/Limit Value

Without Scheme
(<26 days)

Negligible Negligible Slight 
Beneficial

b  Where the Impact Magnitude is Imperceptible, then the Impact Description is Negligible.  
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Box A10.4    Factors Taken into Account in Determining Air Quality Significance

Factors
Number of people affected by increases and/or decreases in concentrations and a judgement on the
overall balance.  
The number of people exposed to levels above the objective or limit value, where new exposure is
being introduced.  
The magnitude of the changes and the descriptions of the impacts at the receptors i.e. using the findings
based on Boxes A8.1, A8.2 and A8.3.
Whether or not an exceedence of a standard or limit value is predicted to arise in the study area where
none existed before or an exceedence area is substantially increased.
Whether or not the study area exceeds a standard or limit value and this exceedence is removed or the
exceedence area is reduced.

Uncertainty, including the extent to which worst-case assumptions have been made

The extent to which a standard or limit value is exceeded, e.g.  an annual mean NO2 of 41 μg/m3 should
attract less significance than an annual mean of 51 μg/m3
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APPENDIX 11: DERIVATION OF REGIONAL BACKGROUND CONCENTRATIONS FOR THE 
NOx:NO2 MODEL

A11.1 Introduction

A new approach to calculating NO2 from NOx concentrations is set out in Section A4.2.  The
approach has been incorporated into an Excel spreadsheet calculator that allows the calculation
of NO2 from NOx and vice versa.

The approach requires the user to input regional background concentrations of O3, NOx and NO2,
adjusted, if necessary, to the assessment year.  Whist these values can be derived from local
monitoring stations, it is critical that the concentrations for each pollutant are obtained from the
same monitoring site, in the same year.  There is also no straightforward way to forecast future
concentrations of O3.

To overcome this limitation, use is made of regional background concentrations of O3, NOx and
NO2 that have been mapped across the UK on a 5 x 5 km grid basis for each year up until 2020.
These mapped values have been averaged for individual UK local authority areas. In the UK,
users of the NOx:NO2 converter can thus assign default regional background concentrations by
simply selecting the appropriate local authority area from a  drop-down menu.

A recommendation for how this simple approach might be used in Ireland is set out below.

A11.2  Adaption of the Approach for Ireland

The 2009 estimated O3, NOx and NO2 concentrations for all local authorities in Northern Ireland
are shown in Table A11.1.  The average values across Northern Ireland were 66.5 µg/m3 (O3), 5.1
µg/m3 NOx and 3.9 µg/m3 NO2. These average values are reasonably well represented by
Craigavon and it is recommended that users of the calculator select this local authority to assign
the default regional background concentrations when using the calculator.

Guidelines for the Treatment of Air Quality During the Planning and Construction of National Road Schemes

NATIONAL ROADS AUTHORITY
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Table A11.1    Regional background pollutant concentrations assigned to local authorities in
Northern Ireland, µg/m3 (2009).

Local Authority O3 NOx NO2
Fermanagh 67.4 3.6 2.9
Omagh 67.2 3.9 3.0
Dungannon 67.0 4.2 3.3
Strabane 67.3 3.7 2.9
Derry 66.7 4.6 3.6
Limavady 67.2 3.9 3.1
Armagh 67.0 4.4 3.4
Newry and Mourne 66.9 4.4 3.4
Banbridge 66.7 4.8 3.7
Down 66.9 4.5 3.4
Lisburn 65.9 6.1 4.6
Craigavon 66.5 5.1 3.8
Cookstown a 67.1 4.1 3.2
Magherafelt 67.0 4.2 3.3
Coleraine 67.1 4.1 3.2
Ballymena 66.9 4.6 3.4
Moyle 67.5 3.7 2.8
Larne 67.0 4.5 3.4
Carrickfergus 65.8 6.3 4.7
Newtownabbey 65.4 6.9 5.1
Belfast 62.4 12.0 8.6
North Down 64.9 7.7 5.7
Ards 66.6 4.9 3.7
Castlereagh 65.0 7.5 5.6
Ballymoney 67.2 4.1 3.1

Average 66.5 5.1 3.9
a Concentrations for this local authority most closely represent the Northern Ireland average.
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Appendix 3.2    Powered Mechanical Equipment (PME) List for Various Construction Activities
1. Clearance for Construction Area

Activity PME No. of
Items On-time %

Lorry crane 2 10%
Hand held breaker 1 13%
Excavator mounted with breaker 1 19%

Level and excavation Front end loader 1 10%

Lorry crane 1 9%
Hand held chain saw 1 10%

Debris removal Dump truck 1 29%
8 1

2. Demolition 

Activity PME No. of
Items On-time %

Removal of abandon steel element, debris eg damage window frames,doors, internal & 
external building furnitures etc and delivery steel plates, scaffoldings and hoarding 
boards for safety nets & dust control curtains Lorry crane 2 30%
Hacking of minor structure Hand held breaker 1 15%
Hacking of major structural on bldgs Excavator mounted with breaker 1 40%
Removal of foundation & spoils Excavator 1 10%
Removal of Debris Dump truck 1 5%

6 1

3. Traffic Diversion

Activity PME No. of
Items On-time %

Mobilizing of hoarding boards, delivery of decking Lorry crane 1 10%
Delivery of rebar, sheel piles, king post, decking 40 ft trailer 1 8%
Installation for sheet pile Excavator mounted with vibrator pile driver 1 16%
Installation of sheet pile at no access area for equipment Crane mounted with vibrator pile driver 1 16%
Installation of king post of decking support Hydraulic foundation drill 1 15%
Excavation of working platfrom Excavator 1 15%
Hoisting for rebar cage & materials Crane 1 10%
Installation of decking Crane 1 10%

8 1

4. Excavation to Work Platform Level

Activity PME No. of
Items On-time %

For ECM supply Generator 1 100%
Removal of spoils and delivery of hard core Dump truck 1 10%
Levelling of working platform Front end loader 1 25%
Excavation to platform level & ECM trenches Excavator 3 25%
Platform preparation Roller 1 15%
Delivery of steel plates and materials Lorry crane 1 10%
Spoil removal Dump truck 3 15%

11 2

5a. Temporary work - Installation of D Wall, Sheet Pile

Activity PME No. of
Items On-time %

Excavation of D wall trenches D-wall rig with grab 1 17%
To hoist tremie pipe & re-bar D wall cages Truck mounted crane 1 17%
Handle tremie pipe & re-bar Mobile crane 1 15%
For casting wall Ready mix concrete truck 1 8%
Concreting works Concrete pump 1 10%
Batching plant (Assumed for bentonite plant) Batching plant 1 17%
Earth removal from tanks Excavator 1 8%
Spoil & slurry disposal Dump truck 1 8%

8 1

5b. Temporary work For Station - Installation of CBP, Sheet Pile (Station T16 only)

Activity PME No. of
Items On-time %

Excavation of D wall Trenches D-wall rig with Grab 1 10%
To Hoist Tremie Pipe & Re-bar D wall Cages Truck mounted crane 1 10%
Handle tremie pipe & re-bar Mobile crane 1 10%
For casting wall Ready mix concrete truck 1 5%
Installation of CBP - contiuous bore pile Hydraulic foundation drill 2 35%
For casting wall Ready mix concrete truck 1 15%
Concreting works Concrete pump 1 10%
Earth Removal from Tanks Excavator 1 5%

9 1

6. Installation of Walers & Struts/Stage excavation 

Activity PME No. of
Items On-time %

Hot works - welding of steel beams, brackets, etc Welding equipment 1 100%
Delivery ofSteel sections 40 ft trailer 1 15%
Hoisting of Waler & Struts Mobile crane 1 25%
Stage excavation for walers & struts Crane 1 15%
Stage Excavation Excavator 2 20%
Stage Excavation Mini excavator 2 10%
Spoil & slurry disposal Dump truck 4 15%

12 2

7. Construction of Permanent Structure

Setting up of hoarding

Tree removal



Activity PME No. of
Items On-time %

Pumping of water from ground or rain Temporary water pump 4 100%
Power supply for  lighting , pumps and temporary ventilation fans Generator 3 100%
Excavation below surface for working platform Excavator 1 7%
Stage Excavation to prepare Lean concrete Mini excavator 2 27%
Excavation below surface - removal of spoil Crane 1 12%
Spoil removal Dump truck 1 8%
Air compressor for cleaning formwork before casting Compressor 1 10%
Handle re-bar & hoisting of false work, scaffolding, temporary working platforms Mobile crane 1 7%
For Casting Ready mix concrete truck 1 15%
For Casting Concrete pump 1 14%

16 3

8. Resintatement of Work & Exiting Road

Activity PME No. of
Items On-time %

Levelling of road subbase, base Excavator 1 19%
Road compaction Roller 1 13%
Levelling works Front end loader 1 19%
Delivery of Mill (Premix) Dump truck 1 17%
Levelling Grader 1 16%
Asphalt laying Asphalt paver 1 16%

6 1

9a. Entrances - Construction of D wall & Sheet piles

Activity PME No. of
Items On-time %

Excavation of D wall Trenches D-wall rig with grab 1 15%
To Hoist Tremie Pipe & Re-bar D wall Cages Truck mounted crane 1 10%
Handle tremie pipe & re-bar Mobile crane 1 10%
For casting wall Ready mix concrete truck 1 12%
Concreting works Concrete pump 1 6%
Spoil & slurry disposal Dump truck 1 5%
Delivery of rebar, sheel piles , king post, decking 40 ft trailer 1 7%
Installation for sheet pile Excavator mounted with vibrator pile driver 1 20%
Installation of sheet pile at no access area for equipment Crane mounted with vibrator pile driver 1 15%

9 1

9b. Entrances - Construction of CBP wall & Sheet piles (at Station 16 only)

Activity PME No. of
Items On-time %

Excavation of D wall Trenches D-wall rig with grab 1 10%
To Hoist Tremie Pipe & Re-bar D wall Cages Truck mounted crane 1 10%
Handle tremie pipe & re-bar Mobile crane 1 10%
For casting wall Ready mix concrete truck 1 5%
Installation of CBP - contiguous bore pile Hydraulic foundation drill 2 35%
Concreting works Concrete pump 1 10%
Delivery of rebar, sheel piles , king post, decking 40 ft trailer 1 4%
Installation for sheet pile Excavator mounted with vibrator pile driver 1 8%
Installation of sheet pile at no access area for equipment Crane mounted with vibrator pile driver 1 8%

10 1
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Appendix 3.3 Dust Emission Calculation

Sources Emission Factors Unmitigated Mitigated Parameters Remarks
TSP emission factor (mg/hectare/month of activity) 2.69 from AP-42, S13.2.3, 1/95 ed.
PM10 conversion factor 0.51 from AP-42, Appendix B.2
PM10 emission factor (mg/hectare/month of activity) 1.3719
Percentage area actively operating (%) 100 worst-case assumption
% of dust suppression 80 for watering four times a day
Emission height (m) 0.5
TSP emission factor (Mg/hectare/yr) 0.85  AP-42, 5th ed., Table 11.9.4
PM10 conversion factor 0.51
PM10 emission factor (mg/hectare/month of activity) 0.4335
Percentage area actively operating (%) 100 worst-case assumption
% of dust suppression 0
Emission height (m) 0.5
TSP emission factor (mg/hectare/month of activity) 2.69 from AP-42, S13.2.3, 1/95 ed.
PM10 conversion factor 0.51
PM10 emission factor (mg/hectare/month of activity) 1.3719
Percentage area actively operating (%) 100 worst-case assumption
% of dust suppression 90 for watering eight times a day
Emission height (m) 0.5
TSP emission factor (Mg/hectare/yr) 0.85  AP-42, 5th ed., Table 11.9.4
PM10 conversion factor 0.51
PM10 emission factor (mg/hectare/month of activity) 0.4335
Percentage area actively operating (%) 100 worst-case assumption
% of dust suppression 0
Emission height (m) 0.5

Construction Site Heavy Construction
Area Source
(g/m2/s)

1.05856E-04 1.05856E-05

Wind erosion
E(g/m2/s)
(For night-time only)

1.37462E-06 1.37462E-06

Heavy Construction
Area Source
(g/m2/s)

1.37462E-06 1.37462E-06Wind erosion
E(g/m2/s)
(For night-time only)

Demolition 1.05856E-04 2.11713E-05

K:\SIND11109EI_Thomson Line EIA & HLUS\EIA Report\Report\Draft Report to Client 12 Jan 2012\Appendices\Appendix 3.1\Emission TL 1
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Appendix 4.1    Plant Inventory for Various Construction Activities - Unmitigated Scenario

1. Clearance for Construction Area

Activity PME Tm Ref.
/other Ref.

No. of
Items

SWL/
Item dB(A) On-time %

Correction for 
Underground 

shielding/silencer

Correction for 
Acoustic 
shielding

Overall SWL for
Individual Stage Remarks

Lorry crane Ref 19 2 120 10% 113
Hand held breaker Ref 16 1 110 13% 101
Excavator mounted with breaker Ref 11 1 122 19% 115

Overall Noise Level, dB(A) 117
Level and excavation Front end loader Ref 13 1 112 10% 102

Overall Noise Level, dB(A) 102
Lorry crane Ref 19 1 120 9% 110
Hand held chain saw Ref 17 1 126 10% 116

Overall Noise Level, dB(A) 117
Debris removal Dump truck Ref 8 1 114 29% 109

Overall Noise Level, dB(A) 109

2. Demolition 

Activity PME Tm Ref.
/other Ref.

No. of
Items

SWL/
Item dB(A) On-time %

Correction for 
Underground 

shielding/silencer

Correction for 
Acoustic 
shielding

Overall SWL for
Individual Stage Remarks

Removal of abandon steel element, debris eg damage window frames,doors, internal 
& external building furnitures etc and delivery steel plates, scaffoldings and hoarding 
boards for safety nets & dust control curtains Lorry crane Ref 19 2 120 30% 118
Hacking of minor structure Hand held breaker Ref 16 1 110 15% 102
Hacking of major structural on buildings Excavator mounted with breaker Ref 11 1 122 40% 118
Removal of foundation & spoils Excavator Ref 10 1 112 10% 102
Removal of Debris Dump truck Ref 8 1 114 5% 101

Overall Noise Level, dB(A) 121

3. Traffic Diversion

Activity PME Tm Ref.
/other Ref.

No. of
Items

SWL/
Item dB(A) On-time %

Correction for 
Underground 

shielding/silencer

Correction for 
Acoustic 
shielding

Overall SWL for
Individual Stage Remarks

Mobilizing of hoarding boards, delivery of decking Lorry crane Ref 19 1 120 10% 110
Delivery of rebar, sheel piles, king post, decking 40 ft trailer Ref 1 1 107 8% 96
Installation for sheet pile Excavator mounted with vibrator pile driver Ref 12 1 130 16% 122
Installation of sheet pile at no access area for equipment Crane mounted with vibrator pile driver Ref 7 1 111 16% 103
Installation of king post of decking support Hydraulic foundation drill Ref 18 1 111 15% 103
Excavation of working platfrom Excavator Ref 10 1 112 15% 104
Hoisting for rebar cage & materials Crane Ref 6 1 110 10% 100
Installation of decking Crane Ref 6 1 110 10% 100

Overall Noise Level, dB(A) 123

4. Excavation to Work Platform Level

Activity PME Tm Ref.
/other Ref.

No. of
Items

SWL/
Item dB(A) On-time %

Correction for 
Underground 

shielding/silencer

Correction for 
Acoustic 
shielding

Overall SWL for
Individual Stage Remarks

For ECM supply Generator Ref 14 1 112 100% 112
Removal of spoils and delivery of hard core Dump truck Ref 8 1 114 10% 104
Levelling of working platform Front end loader Ref 13 1 112 25% 106
Excavation to platform level & ECM trenches Excavator Ref 10 3 112 25% 111
Platform preparation Roller Ref 23 1 104 15% 96
Delivery of steel plates and materials Lorry crane Ref 19 1 120 10% 110
Spoil removal Dump truck Ref 8 3 114 15% 111

Overall Noise Level, dB(A) 117

5a. Temporary work - Installation of D Wall, Sheet Pile

Activity PME Tm Ref.
/other Ref.

No. of
Items

SWL/
Item dB(A) On-time %

Correction for 
Underground 

shielding/silencer

Correction for 
Acoustic 
shielding

Overall SWL for
Individual Stage Remarks

Excavation of D wall trenches D-wall rig with grab Ref 9 1 112 17% 104
To hoist tremie pipe & re-bar D wall cages Truck mounted crane Ref 25 1 120 17% 112
Handle tremie pipe & re-bar Mobile crane Ref 21 1 106 15% 98
For casting wall Ready mix concrete truck Ref 22 1 116 8% 105
Concreting works Concrete pump Ref 5 1 107 10% 97
Batching plant (Assumed for bentonite plant) Batching plant Ref 3 1 121 17% 113
Earth removal from tanks Excavator Ref 10 1 112 8% 101
Spoil & slurry disposal Dump truck Ref 8 1 114 8% 103

Overall Noise Level, dB(A) 117

5b. Temporary work For Station - Installation of CBP, Sheet Pile (Station T16 only)

Activity PME Tm Ref.
/other Ref.

No. of
Items

SWL/
Item dB(A) On-time %

Correction for 
Underground 

shielding/silencer

Correction for 
Acoustic 
shielding

Overall SWL for
Individual Stage Remarks

Excavation of D wall Trenches D-wall rig with Grab Ref 9 1 112 10% 102
To Hoist Tremie Pipe & Re-bar D wall Cages Truck mounted crane Ref 25 1 120 10% 110
Handle tremie pipe & re-bar Mobile crane Ref 21 1 106 10% 96
For casting wall Ready mix concrete truck Ref 22 1 116 5% 103
Installation of CBP - contiuous bore pile Hydraulic foundation drill Ref 18 2 111 35% 109
For casting wall Ready mix concrete truck Ref 22 1 116 15% 108
Concreting works Concrete pump Ref 5 1 107 10% 97
Earth Removal from Tanks Excavator Ref 10 1 112 5% 99

Overall Noise Level, dB(A) 115

6. Installation of Walers & Struts/Stage excavation 

Activity PME Tm Ref.
/other Ref.

No. of
Items

SWL/
Item dB(A) On-time %

Correction for 
Underground 

shielding/silencer

Correction for 
Acoustic 
shielding

Overall SWL for
Individual Stage Remarks

Hot works - welding of steel beams, brackets, etc Welding equipment Ref 26 1 101 100% 101
Delivery ofSteel sections 40 ft trailer Ref 1 1 107 15% 99
Hoisting of Waler & Struts Mobile crane Ref 21 1 106 25% 100
Stage excavation for walers & struts Crane Ref 6 1 110 15% 102
Stage Excavation Excavator Ref 10 2 112 20% 108
Stage Excavation Mini excavator Ref 20 2 103 10% 96
Spoil & slurry disposal Dump truck Ref 8 4 114 15% 112

Overall Noise Level, dB(A) 114

7. Construction of Permanent Structure

Activity PME Tm Ref.
/other Ref.

No. of
Items

SWL/
Item dB(A) On-time %

Correction for 
Underground 

shielding/silencer

Correction for 
Acoustic 
shielding

Overall SWL for
Individual Stage Remarks

Pumping of water from ground or rain Temporary water pump Ref 24 4 105 100% 111
Power supply for  lighting , pumps and temporary ventilation fans Generator Ref 14 3 112 100% 117
Excavation below surface for working platform Excavator Ref 10 1 112 7% 100
Stage Excavation to prepare Lean concrete Mini excavator Ref 20 2 103 27% 100
Excavation below surface - removal of spoil Crane Ref 6 1 110 12% 101
Spoil removal Dump truck Ref 8 1 114 8% 103
Air compressor for cleaning formwork before casting Compressor Ref 4 1 111 10% 101
Handle re-bar & hoisting of false work, scaffolding, temporary working platforms Mobile crane Ref 21 1 106 7% 94
For Casting Ready mix concrete truck Ref 22 1 116 15% 108
For Casting Concrete pump Ref 5 1 107 14% 98

Overall Noise Level, dB(A) 119

8. Resintatement of Work & Exiting Road

Activity PME Tm Ref.
/other Ref.

No. of
Items

SWL/
Item dB(A) On-time %

Correction for 
Underground 

shielding/silencer

Correction for 
Acoustic 
shielding

Overall SWL for
Individual Stage Remarks

Levelling of road subbase, base Excavator Ref 10 1 112 19% 105
Road compaction Roller Ref 23 1 104 13% 95
Levelling works Front end loader Ref 13 1 112 19% 105
Delivery of Mill (Premix) Dump truck Ref 8 1 114 17% 106
Levelling Grader Ref 15 1 115 16% 107
Asphalt laying Asphalt paver Ref 2 1 109 16% 101

Overall Noise Level, dB(A) 112

9a. Entrances - Construction of D wall & Sheet piles

Activity PME Tm Ref.
/other Ref.

No. of
Items

SWL/
Item dB(A) On-time %

Correction for 
Underground 

shielding/silencer

Correction for 
Acoustic 
shielding

Overall SWL for
Individual Stage Remarks

Excavation of D wall Trenches D-wall rig with grab Ref 9 1 112 15% 104
To Hoist Tremie Pipe & Re-bar D wall Cages Truck mounted crane Ref 25 1 120 10% 110
Handle tremie pipe & re-bar Mobile crane Ref 21 1 106 10% 96
For casting wall Ready mix concrete truck Ref 22 1 116 12% 107
Concreting works Concrete pump Ref 5 1 107 6% 95
Spoil & slurry disposal Dump truck Ref 8 1 114 5% 101
Delivery of rebar, sheel piles , king post, decking 40 ft trailer Ref 1 1 107 7% 95
Installation for sheet pile Excavator mounted with vibrator pile driver Ref 12 1 130 20% 123
Installation of sheet pile at no access area for equipment Crane mounted with vibrator pile driver Ref 7 1 111 15% 103

Overall Noise Level, dB(A) 123

9b. Entrances - Construction of CBP wall & Sheet piles (at Station 16 only)

Activity PME Tm Ref.
/other Ref.

No. of
Items

SWL/
Item dB(A) On-time %

Correction for 
Underground 

shielding/silencer

Correction for 
Acoustic 
shielding

Overall SWL for
Individual Stage Remarks

Excavation of D wall Trenches D-wall rig with grab Ref 9 1 112 10% 102
To Hoist Tremie Pipe & Re-bar D wall Cages Truck mounted crane Ref 25 1 120 10% 110
Handle tremie pipe & re-bar Mobile crane Ref 21 1 106 10% 96
For casting wall Ready mix concrete truck Ref 22 1 116 5% 103
Installation of CBP - contiguous bore pile Hydraulic foundation drill Ref 18 2 111 35% 109
Concreting works Concrete pump Ref 5 1 107 10% 97
Delivery of rebar, sheel piles , king post, decking 40 ft trailer Ref 1 1 107 4% 93
Installation for sheet pile Excavator mounted with vibrator pile driver Ref 12 1 130 8% 119
Installation of sheet pile at no access area for equipment Crane mounted with vibrator pile driver Ref 7 1 111 8% 100

Overall Noise Level, dB(A) 120

Setting up of hoarding

Tree removal
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Appendix 4.2     Calculation of Construction Noise (Unmitigated) for Demolition 

Horizontal Distance between Notional Source to Sensitive Receiver
Horizontal Distance (d) between Source to Sensitive Receiver, m

Construction Activities NSR2 NSR3 NSR6 NSR7 NSR8 NSR10 NSR17 NSR18
Demolition Sites 84 16 43 105 84 44 40 64

Distance Correction, DC
Distance Correction (DC) = - 20 x log(d) - 8 dB(A)

Construction Activities NSR2 NSR3 NSR6 NSR7 NSR8 NSR10 NSR17 NSR18
Demolition Sites -46 -32 -41 -48 -46 -41 -40 -44

Corrected Noise Level from each Construction Task to Sensitive Receiver (with +3dB(A) Facade Correction)
Corrected Noise Level (CNL), dB(A)

Construction Activities SWL NSR2 NSR3 NSR6 NSR7 NSR8 NSR10 NSR17 NSR18

1. Clearance for Construction Area
Setting up of hoarding 117 74 88 79 72 74 79 80 76
Level and excavation 102 59 73 64 57 59 64 65 61
Tree removal 117 73 88 - - 73 79 80 76
Debris removal 109 65 80 71 63 65 71 72 68

2. Demolition 
Removal of abandon steel element, debris eg damage window 
frames,doors, internal & external building furnitures etc and 
delivery steel plates, scaffoldings and hoarding boards for safety 
nets & dust control curtains 118 74 89 80 72 74 80 81 77
Hacking of minor structure 102 58 73 64 56 58 64 65 61
Hacking of major structural on buildings 118 75 89 - - 75 80 81 77
Removal of foundation & spoils 102 59 73 64 57 59 64 65 61
Removal of Debris 101 58 72 63 56 58 63 64 60

min 58 72 63 56 58 63 64 60
max 75 89 80 72 75 80 81 77

Noise Limit (Monday to Saturday)
7:00am-7:00pm 60 75 60 75 60 75 75 75

7:00pm - 10:00pm 50 65 50 65 50 65 65 65
10:00pm - 7:00 am 50 55 50 65 50 55 55 55



Appendix 4.2     Calculation of Construction Noise (Unmitigated) for Station Construction 
Horizontal Distance between Notional Source to Sensitive Receiver

Horizontal Distance (d) between Source to Sensitive Receiver, m
Construction Activities NSR1 NSR2 NSR3 NSR6 NSR7 NSR8 NSR10 NSR11 NSR12 NSR13 NSR14 NSR17 NSR18 NSR20 NSR21 NSR22 NSR23 NSR24
Station Footprint 24 148 48 84 120 52 92 72 104 80 156 24 76 84 28 36 108 140

Distance Correction, DC
Distance Correction (DC) = - 20 x log(d) - 8 dB(A)

Construction Activities NSR1 NSR2 NSR3 NSR6 NSR7 NSR8 NSR10 NSR11 NSR12 NSR13 NSR14 NSR17 NSR18 NSR20 NSR21 NSR22 NSR23 NSR24
Station Footprint -36 -51 -42 -46 -50 -42 -47 -45 -48 -46 -52 -36 -46 -46 -37 -39 -49 -51

Corrected Noise Level from each Construction Task to Sensitive Receiver (with +3dB(A) Facade Correction)
Corrected Noise Level (CNL), dB(A)

Construction Activities SWL NSR1 NSR2 NSR3 NSR6 NSR7 NSR8 NSR10 NSR11 NSR12 NSR13 NSR14 NSR17 NSR18 NSR20 NSR21 NSR22 NSR23 NSR24

1. Clearance for Construction Area
Setting up of hoarding 117 85 69 78 74 71 78 73 75 72 74 68 85 74 74 83 81 71 69
Level and excavation 102 69 54 63 59 55 63 58 60 57 59 53 69 59 59 68 66 56 54
Tree removal 117 84 68 78 73 70 78 73 75 72 74 68 84 74 73 83 81 71 69
Debris removal 109 76 60 70 65 62 69 64 66 63 66 60 76 66 65 75 72 63 61

3. Traffic Diversion
Mobilizing of hoarding boards, delivery of decking 110 77 62 71 67 63 71 66 68 65 67 61 77 67 67 76 74 64 62
Delivery of rebar, sheel piles, king post, decking 96 63 48 57 53 49 57 52 54 51 53 47 63 53 53 62 60 50 48
Installation for sheet pile 122 89 74 83 79 75 83 78 80 77 79 73 89 79 79 88 86 76 74
Installation of sheet pile at no access area for equipment 103 70 55 64 60 56 64 59 61 58 60 54 70 60 60 69 67 57 55
Installation of king post of decking support 103 70 54 64 59 56 63 58 61 57 60 54 70 60 59 69 67 57 55
Excavation of working platfrom 104 71 55 65 60 57 64 59 62 58 61 55 71 61 60 70 68 58 56
Hoisting for rebar cage & materials 100 67 52 61 57 53 61 56 58 55 57 51 67 57 57 66 64 54 52
Installation of decking 100 67 52 61 57 53 61 56 58 55 57 51 67 57 57 66 64 54 52

4. Excavation to Work Platform Level
For ECM supply 112 79 64 73 69 65 73 68 70 67 69 63 79 69 69 78 76 66 64
Removal of spoils and delivery of hard core 104 71 56 65 61 57 65 60 62 59 61 55 71 61 61 70 68 58 56
Levelling of working platform 106 73 58 67 62 59 67 62 64 61 63 57 73 63 62 72 70 60 58
Excavation to platform level & ECM trenches 111 78 62 72 67 64 71 66 69 65 68 62 78 68 67 77 75 65 63
Platform preparation 96 63 47 57 52 49 56 51 54 50 53 47 63 53 52 62 60 50 48
Delivery of steel plates and materials 110 77 62 71 67 63 71 66 68 65 67 61 77 67 67 76 74 64 62
Spoil removal 111 78 62 72 67 64 71 66 68 65 67 62 78 68 67 77 74 65 63

5a. Temporary work - Installation of D Wall, Sheet Pile
Excavation of D wall trenches 104 72 56 66 61 58 65 60 62 59 61 55 72 62 - - - - -
To hoist tremie pipe & re-bar D wall cages 112 80 64 74 69 66 73 68 70 67 69 63 80 70 - - - - -
Handle tremie pipe & re-bar 98 65 49 59 54 51 58 53 56 52 55 49 65 55 - - - - -
For casting wall 105 72 57 66 62 58 66 61 63 60 62 56 72 62 - - - - -
Concreting works 97 64 49 58 54 50 58 53 55 52 54 48 64 54 - - - - -
Batching plant (Assumed for bentonite plant) 113 81 65 75 70 67 74 69 71 68 70 64 81 71 - - - - -
Earth removal from tanks 101 68 53 62 58 54 62 57 59 56 58 52 68 58 - - - - -
Spoil & slurry disposal 103 70 55 64 60 56 64 59 61 58 60 54 70 60 - - - - -

5b. Temporary work For Station - Installation of CBP, Sheet 
Pile (Station T16 only)
Excavation of D wall Trenches 102 - - - - - - - - - - - - - 59 68 66 56 54
To Hoist Tremie Pipe & Re-bar D wall Cages 110 - - - - - - - - - - - - - 67 76 74 64 62
Handle tremie pipe & re-bar 96 - - - - - - - - - - - - - 53 62 60 50 48
For casting wall 103 - - - - - - - - - - - - - 60 69 67 57 55
Installation of CBP - contiuous bore pile 109 - - - - - - - - - - - - - 66 76 73 64 62
For casting wall 108 - - - - - - - - - - - - - 64 74 72 62 60
Concreting works 97 - - - - - - - - - - - - - 54 63 61 51 49
Earth Removal from Tanks 99 - - - - - - - - - - - - - 56 65 63 53 51

6. Installation of Walers & Struts/Stage excavation 
Hot works - welding of steel beams, brackets, etc 101 68 53 62 58 54 62 57 59 56 58 52 68 58 58 67 65 55 53
Delivery ofSteel sections 99 66 50 60 55 52 59 54 57 53 56 50 66 56 55 65 63 53 51
Hoisting of Waler & Struts 100 67 52 61 56 53 61 56 58 55 57 51 67 57 56 66 64 54 52
Stage excavation for walers & struts 102 69 53 63 58 55 62 57 60 56 59 53 69 59 58 68 66 56 54
Stage Excavation 108 75 60 69 65 61 69 64 66 63 65 59 75 65 65 74 72 62 60
Stage Excavation 96 63 48 57 53 49 57 52 54 51 53 47 63 53 53 62 60 50 48
Spoil & slurry disposal 112 79 63 73 68 65 72 68 70 66 69 63 79 69 68 78 76 66 64

7. Construction of Permanent Structure
Pumping of water from ground or rain 111 78 63 72 68 64 72 67 69 66 68 62 78 68 68 77 75 65 63
Power supply for  lighting , pumps and temporary ventilation 
fans 117 84 68 78 73 70 77 72 75 71 74 68 84 74 73 83 81 71 69
Excavation below surface for working platform 100 68 52 62 57 54 61 56 58 55 57 52 68 58 57 67 64 55 53
Stage Excavation to prepare Lean concrete 100 68 52 62 57 54 61 56 58 55 57 51 68 58 57 66 64 55 52
Excavation below surface - removal of spoil 101 68 52 62 57 54 61 57 59 55 58 52 68 58 57 67 65 55 53
Spoil removal 103 70 55 64 60 56 64 59 61 58 60 54 70 60 60 69 67 57 55
Air compressor for cleaning formwork before casting 101 68 53 62 58 54 62 57 59 56 58 52 68 58 58 67 65 55 53
Handle re-bar & hoisting of false work, scaffolding, temporary 
working platforms 94 62 46 56 51 48 55 50 52 49 51 46 62 52 51 61 58 49 47
For Casting 108 75 59 69 64 61 68 63 66 62 65 59 75 65 64 74 72 62 60
For Casting 98 66 50 60 55 52 59 54 56 53 55 50 66 56 55 65 62 53 51

8. Resintatement of Work & Exiting Road
Levelling of road subbase, base 105 72 56 66 61 58 65 61 63 59 62 56 72 62 61 71 69 59 57
Road compaction 95 63 47 57 52 49 56 51 53 50 52 46 63 53 52 61 59 49 47
Levelling works 105 72 56 66 61 58 65 61 63 59 62 56 72 62 61 71 69 59 57
Delivery of Mill (Premix) 106 74 58 68 63 60 67 62 64 61 63 57 74 64 63 72 70 61 58
Levelling 107 74 59 68 64 60 68 63 65 62 64 58 74 64 64 73 71 61 59
Asphalt laying 101 68 53 62 58 54 62 57 59 56 58 52 68 58 58 67 65 55 53

min 62 46 56 51 48 55 50 52 49 51 46 62 52 51 61 58 49 47
max 89 74 83 79 75 83 78 80 77 79 73 89 79 79 88 86 76 74

Noise Limit (Monday to Saturday)
7:00am-7:00pm 75 60 75 60 75 60 75 60 75 75 75 75 75 75 75 75 75 75

7:00pm - 10:00pm 65 50 65 50 65 50 65 50 65 65 65 65 65 65 65 65 65 65
10:00pm - 7:00 am 55 50 55 50 65 50 55 50 55 55 55 55 55 55 55 65 65 65



Appendix 4.2     Calculation of Construction Noise (Unmitigated) for Entrance/Link Construction
Horizontal Distance between Notional Source to Sensitive Receiver

Construction Activities NSR1 NSR2 NSR3 NSR6 NSR7 NSR8 NSR9 NSR12 NSR13 NSR14 NSR17 NSR18 NSR19 NSR20 NSR22 NSR23 NSR24
Entrance/Link Footprint 20 108 16 40 96 44 12 104 24 88 120 16 40 20 24 48 60

Distance Correction, DC

Construction Activities NSR1 NSR2 NSR3 NSR6 NSR7 NSR8 NSR9 NSR12 NSR13 NSR14 NSR17 NSR18 NSR19 NSR20 NSR22 NSR23 NSR24
Entrance/Link Footprint -34 -49 -32 -40 -48 -41 -30 -48 -36 -47 -50 -32 -40 -34 -36 -42 -44

Corrected Noise Level from each Construction Task to Sensitive Receiver (with +3dB(A) Facade Correction)

Construction Activities SWL NSR1 NSR2 NSR3 NSR6 NSR7 NSR8 NSR9 NSR12 NSR13 NSR14 NSR17 NSR18 NSR19 NSR20 NSR22 NSR23 NSR24

1. Clearance for Construction Area
Setting up of hoarding 117 86 71 88 80 72 79 91 72 85 73 71 88 80 86 85 78 77
Level and excavation 102 71 56 73 65 57 64 75 57 69 58 55 73 65 71 69 63 61
Tree removal 117 86 71 88 80 72 79 90 72 84 73 70 88 80 86 84 78 76
Debris removal 109 78 63 80 72 64 71 82 63 76 65 62 80 72 78 76 70 68

3. Traffic Diversion
Mobilizing of hoarding boards, delivery of decking 110 - - - 73 65 72 83 65 77 66 63 81 73 79 77 71 69
Delivery of rebar, sheel piles, king post, decking 96 - - - 59 51 58 69 51 63 52 49 67 59 65 63 57 55
Installation for sheet pile 122 - - - 85 77 84 95 77 89 78 75 93 85 91 89 83 81
Installation of sheet pile at no access area for equipment 103 - - - 66 58 65 76 58 70 59 56 74 66 72 70 64 62
Installation of king post of decking support 103 - - - 66 58 65 76 57 70 59 56 74 66 72 70 64 62
Excavation of working platfrom 104 - - - 67 59 66 77 58 71 60 57 75 67 73 71 65 63
Hoisting for rebar cage & materials 100 - - - 63 55 62 73 55 67 56 53 71 63 69 67 61 59
Installation of decking 100 - - - 63 55 62 73 55 67 56 53 71 63 69 67 61 59

4. Excavation to Work Platform Level
For ECM supply 112 81 66 83 75 67 74 85 67 79 68 65 83 75 81 79 73 71
Removal of spoils and delivery of hard core 104 73 58 75 67 59 66 77 59 71 60 57 75 67 73 71 65 63
Levelling of working platform 106 75 60 77 69 61 68 79 61 73 62 59 77 69 75 73 67 65
Excavation to platform level & ECM trenches 111 80 65 82 74 66 73 84 65 78 67 64 82 74 80 78 72 70
Platform preparation 96 65 50 67 59 51 58 69 50 63 52 49 67 59 65 63 57 55
Delivery of steel plates and materials 110 79 64 81 73 65 72 83 65 77 66 63 81 73 79 77 71 69
Spoil removal 111 80 65 81 73 66 73 84 65 78 67 64 81 73 80 78 72 70

6. Installation of Walers & Struts/Stage excavation 
Hot works - welding of steel beams, brackets, etc 101 70 55 72 64 56 63 74 56 68 57 54 72 64 70 68 62 60
Delivery ofSteel sections 99 68 53 70 62 54 61 72 53 66 55 52 70 62 68 66 60 58
Hoisting of Waler & Struts 100 69 54 71 63 55 62 73 55 67 56 53 71 63 69 67 61 59
Stage excavation for walers & struts 102 71 56 73 65 57 64 75 56 69 58 55 73 65 71 69 63 61
Stage Excavation 108 77 62 79 71 63 70 81 63 75 64 61 79 71 77 75 69 67
Stage Excavation 96 65 50 67 59 51 58 69 51 63 52 49 67 59 65 63 57 55
Spoil & slurry disposal 112 81 66 83 75 67 74 85 66 79 68 65 83 75 81 79 73 71

7. Construction of Permanent Structure
Pumping of water from ground or rain 111 80 65 82 74 66 73 84 66 78 67 64 82 74 80 78 72 70

Power supply for  lighting , pumps and temporary ventilation fans 117 86 71 88 80 72 79 90 71 84 73 70 88 80 86 84 78 76
Excavation below surface for working platform 100 69 55 71 63 56 63 74 55 68 57 54 71 63 69 68 62 60
Stage Excavation to prepare Lean concrete 100 69 55 71 63 56 62 74 55 68 56 54 71 63 69 68 62 60
Excavation below surface - removal of spoil 101 70 55 72 64 56 63 74 55 68 57 54 72 64 70 68 62 60
Spoil removal 103 72 57 74 66 58 65 76 58 70 59 56 74 66 72 70 64 62
Air compressor for cleaning formwork before casting 101 70 55 72 64 56 63 74 56 68 57 54 72 64 70 68 62 60
Handle re-bar & hoisting of false work, scaffolding, temporary 
working platforms 94 63 49 65 57 50 57 68 49 62 51 48 65 57 63 62 56 54
For Casting 108 77 62 79 71 63 70 81 62 75 64 61 79 71 77 75 69 67
For Casting 98 67 53 69 61 54 61 72 53 66 55 52 69 61 67 66 60 58

8. Resintatement of Work & Exiting Road
Levelling of road subbase, base 105 74 59 76 68 60 67 78 59 72 61 58 76 68 74 72 66 64
Road compaction 95 64 49 66 58 50 57 69 50 63 51 49 66 58 64 63 57 55
Levelling works 105 74 59 76 68 60 67 78 59 72 61 58 76 68 74 72 66 64
Delivery of Mill (Premix) 106 75 61 77 69 62 68 80 61 74 62 60 77 69 75 74 68 66
Levelling 107 76 61 78 70 62 69 80 62 74 63 60 78 70 76 74 68 66
Asphalt laying 101 70 55 72 64 56 63 74 56 68 57 54 72 64 70 68 62 60

9a. Entrances - Construction of D wall & Sheet piles
Excavation of D wall Trenches 104 73 58 75 67 59 66 77 58 71 60 57 75 67 - - - -
To Hoist Tremie Pipe & Re-bar D wall Cages 110 79 64 81 73 65 72 83 65 77 66 63 81 73 - - - -
Handle tremie pipe & re-bar 96 65 50 67 59 51 58 69 51 63 52 49 67 59 - - - -
For casting wall 107 76 61 78 70 62 69 80 61 74 63 60 78 70 - - - -
Concreting works 95 64 49 66 58 50 57 68 49 62 51 48 66 58 - - - -
Spoil & slurry disposal 101 70 55 72 64 56 63 74 56 68 57 54 72 64 - - - -
Delivery of rebar, sheel piles , king post, decking 95 64 50 66 58 51 58 69 50 63 52 49 66 58 - - - -
Installation for sheet pile 123 92 77 94 86 78 85 96 78 90 79 76 94 86 - - - -
Installation of sheet pile at no access area for equipment 103 72 57 74 66 58 65 76 57 70 59 56 74 66 - - - -

9b. Entrances - Construction of CBP wall & Sheet piles (at 
Station 16 only)
Excavation of D wall Trenches 102 - - - - - - - - - - - - - 71 69 63 61
To Hoist Tremie Pipe & Re-bar D wall Cages 110 - - - - - - - - - - - - - 79 77 71 69
Handle tremie pipe & re-bar 96 - - - - - - - - - - - - - 65 63 57 55
For casting wall 103 - - - - - - - - - - - - - 72 70 64 62
Installation of CBP - contiguous bore pile 109 - - - - - - - - - - - - - 78 77 71 69
Concreting works 97 - - - - - - - - - - - - - 66 64 58 56
Delivery of rebar, sheel piles , king post, decking 93 - - - - - - - - - - - - - 62 60 54 52
Installation for sheet pile 119 - - - - - - - - - - - - - 88 86 80 78
Installation of sheet pile at no access area for equipment 100 - - - - - - - - - - - - - 69 67 61 59

min 63 49 65 57 50 57 68 49 62 51 48 65 57 62 60 54 52
max 92 77 94 86 78 85 96 78 90 79 76 94 86 91 89 83 81

Noise Limit (Monday to Saturday)
7:00am-7:00pm 75 60 75 60 75 60 75 75 75 75 75 75 75 75 75 75 75

7:00pm - 10:00pm 65 50 65 50 65 50 65 65 65 65 65 65 65 65 65 65 65
10:00pm - 7:00 am 55 50 55 50 65 50 65 55 55 55 55 55 65 55 65 65 65



Appendix 4.2     Calculation of Construction Noise (Unmitigated) for Launching/Escape Shaft Construction 

Horizontal Distance between Notional Source to Sensitive Receiver
Horizontal Distance (d) between Source to Sensitive Receiver, m

Construction Activities NSR4 NSR15 NSR16 NSR5*
Launching Shaft Footprint 40 40 68 -
Escape Shaft Footprint* - - - 8

Distance Correction, DC
Distance Correction (DC) = - 20 x log(d) - 8 dB(A)

Construction Activities NSR4 NSR15 NSR16 NSR5*
Launching Shaft Footprint -40 -40 -45 -
Escape Shaft Footprint* - - - -26

Corrected Noise Level from each Construction Task to Sensitive Receiver (with +3dB(A) Facade Correction)
Corrected Noise Level (CNL), dB(A)

Construction Activities SWL NSR4 NSR15 NSR16 NSR5*

1. Clearance for Construction Area
Setting up of hoarding 117 80 80 75 94
Level and excavation 102 65 65 60 79
Tree removal 117 80 80 75 94
Debris removal 109 72 72 67 86

4. Excavation to Work Platform Level
For ECM supply 112 75 75 70 89
Removal of spoils and delivery of hard core 104 67 67 62 81
Levelling of working platform 106 69 69 64 83
Excavation to platform level & ECM trenches 111 74 74 69 88
Platform preparation 96 59 59 54 73
Delivery of steel plates and materials 110 73 73 68 87
Spoil removal 111 73 73 69 87

5a. Temporary work - Installation of D Wall, Sheet Pile
Excavation of D wall trenches 104 67 67 63 81
To hoist tremie pipe & re-bar D wall cages 112 75 75 71 89
Handle tremie pipe & re-bar 98 61 61 56 75
For casting wall 105 68 68 63 82
Concreting works 97 60 60 55 74
Batching plant (Assumed for bentonite plant) 113 76 76 72 90
Earth removal from tanks 101 64 64 59 78
Spoil & slurry disposal 103 66 66 61 80

6. Installation of Walers & Struts/Stage excavation 
Hot works - welding of steel beams, brackets, etc 101 64 64 59 78
Delivery ofSteel sections 99 62 62 57 76
Hoisting of Waler & Struts 100 63 63 58 77
Stage excavation for walers & struts 102 65 65 60 79
Stage Excavation 108 71 71 66 85
Stage Excavation 96 59 59 54 73
Spoil & slurry disposal 112 75 75 70 89

7. Construction of Permanent Structure
Pumping of water from ground or rain 111 74 74 69 88

Power supply for  lighting , pumps and temporary ventilation fans 117 80 80 75 94
Excavation below surface for working platform 100 63 63 59 77
Stage Excavation to prepare Lean concrete 100 63 63 59 77
Excavation below surface - removal of spoil 101 64 64 59 78
Spoil removal 103 66 66 61 80
Air compressor for cleaning formwork before casting 101 64 64 59 78
Handle re-bar & hoisting of false work, scaffolding, temporary 
working platforms 94 57 57 53 71
For Casting 108 71 71 66 85
For Casting 98 61 61 57 75

8. Resintatement of Work & Exiting Road
Levelling of road subbase, base 105 68 68 63 82
Road compaction 95 58 58 53 72
Levelling works 105 68 68 63 82
Delivery of Mill (Premix) 106 69 69 65 83
Levelling 107 70 70 65 84
Asphalt laying 101 64 64 59 78

min 57 57 53 71
max 80 80 75 94

Noise Limit (Monday to Saturday)
7:00am-7:00pm 75 75 75 75

7:00pm - 10:00pm 65 65 65 65
10:00pm - 7:00 am 55 55 65 55

Note: * Escape shaft
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Appendix 4.3     Plant Inventory for Various Construction Activities - Mitigated Scenario

1. Clearance for Construction Area

Activity PME Tm Ref.
/other Ref.

No. of
Items

SWL/
Item dB(A) On-time %

Correction for 
Underground 

shielding/silencer

Correction for 
Acoustic 
shielding

Overall SWL for
Individual Stage Remarks

Lorry crane Ref Mit 19 2 94 10% 0 87
Hand held breaker Ref Mit 16 1 108 13% -15 84
Excavator mounted with breaker Ref Mit 11 1 110 19% 0 103

Overall Noise Level, dB(A) 103
Level and excavation Front end loader Ref Mit 13 1 110 10% 0 100

Overall Noise Level, dB(A) 100
Lorry crane Ref Mit 19 1 94 9% 0 84
Hand held chain saw Ref Mit 17 1 114 10% 0 104

Overall Noise Level, dB(A) 104
Debris removal Dump truck Ref Mit 8 1 106 29% -10 91

Overall Noise Level, dB(A) 91

2. Demolition 

Activity PME Tm Ref.
/other Ref.

No. of
Items

SWL/
Item dB(A) On-time %

Correction for 
Underground 

shielding/silencer

Correction for 
Acoustic 
shielding

Overall SWL for
Individual Stage Remarks

Removal of abandon steel element, debris eg damage window frames,doors, internal & 
external building furnitures etc and delivery steel plates, scaffoldings and hoarding boards 
for safety nets & dust control curtains Lorry crane Ref Mit 19 2 94 30% 0 92
Hacking of minor structure Hand held breaker Ref Mit 16 1 108 15% -15 85
Hacking of major structural on bldgs Excavator mounted with breaker Ref Mit 11 1 110 40% 0 106
Removal of foundation & spoils Excavator Ref Mit 10 1 105 10% 0 95
Removal of Debris Dump truck Ref Mit 8 1 106 5% -10 83

Overall Noise Level, dB(A) 107

3. Traffic Diversion

Activity PME Tm Ref.
/other Ref.

No. of
Items

SWL/
Item dB(A) On-time %

Correction for 
Underground 

shielding/silencer

Correction for 
Acoustic 
shielding

Overall SWL for
Individual Stage Remarks

Mobilizing of hoarding boards, delivery of decking Lorry crane Ref Mit 19 1 94 10% 0 84
Delivery of rebar, sheel piles, king post, decking 40 ft trailer Ref Mit 1 1 107 8% 0 96
Installation for sheet pile Excavator mounted with vibrator pile driver Ref Mit 12 1 100.8 16% 0 93
Installation of sheet pile at no access area for equipment Crane mounted with vibrator pile driver Ref Mit 7 1 111 16% -5 98
Installation of king post of decking support Hydraulic foundation drill Ref Mit 18 1 94 15% 0 86
Excavation of working platfrom Excavator Ref Mit 10 1 105 15% 0 97
Hoisting for rebar cage & materials Crane Ref Mit 6 1 102 10% -5 87
Installation of decking Crane Ref Mit 6 1 102 10% -5 87

Overall Noise Level, dB(A) 103

4. Excavation to Work Platform Level

Activity PME Tm Ref.
/other Ref.

No. of
Items

SWL/
Item dB(A) On-time %

Correction for 
Underground 

shielding/silencer

Correction for 
Acoustic 
shielding

Overall SWL for
Individual Stage Remarks

For ECM supply Generator Ref Mit 14 1 95 100% -15 80
Removal of spoils and delivery of hard core Dump truck Ref Mit 8 1 106 10% -10 86
Levelling of working platform Front end loader Ref Mit 13 1 110 25% 0 104
Excavation to platform level & ECM trenches Excavator Ref Mit 10 3 105 25% 0 104
Platform preparation Roller Ref Mit 23 1 101 15% 0 93
Delivery of steel plates and materials Lorry crane Ref Mit 19 1 94 10% 0 84
Spoil removal Dump truck Ref Mit 8 3 106 15% -10 93

Overall Noise Level, dB(A) 107

5a. Temporary work - Installation of D Wall, Sheet Pile

Activity PME Tm Ref.
/other Ref.

No. of
Items

SWL/
Item dB(A) On-time %

Correction for 
Underground 

shielding/silencer

Correction for 
Acoustic 
shielding

Overall SWL for
Individual Stage Remarks

Excavation of D wall trenches D-wall rig with grab Ref Mit 9 1 112 17% -10 94
To hoist tremie pipe & re-bar D wall cages Truck mounted crane Ref Mit 25 1 112 17% 0 104
Handle tremie pipe & re-bar Mobile crane Ref Mit 21 1 106 15% -5 93
For casting wall Ready mix concrete truck Ref Mit 22 1 100 8% -10 79
Concreting works Concrete pump Ref Mit 5 1 107 10% -15 82
Batching plant (Assumed for bentonite plant) Batching plant Ref Mit 3 1 108 17% -10 90
Earth removal from tanks Excavator Ref Mit 10 1 105 8% 0 94
Spoil & slurry disposal Dump truck Ref Mit 8 1 106 8% -10 85

Overall Noise Level, dB(A) 106

5b. Temporary work For Station - Installation of CBP, Sheet Pile (Station T16 only)

Activity PME Tm Ref.
/other Ref.

No. of
Items

SWL/
Item dB(A) On-time %

Correction for 
Underground 

shielding/silencer

Correction for 
Acoustic 
shielding

Overall SWL for
Individual Stage Remarks

Excavation of D wall Trenches D-wall rig with Grab Ref Mit 9 1 112 10% -10 92
To Hoist Tremie Pipe & Re-bar D wall Cages Truck mounted crane Ref Mit 25 1 112 10% 0 102
Handle tremie pipe & re-bar Mobile crane Ref Mit 21 1 106 10% -5 91
For casting wall Ready mix concrete truck Ref Mit 22 1 100 5% -10 77
Installation of CBP - contiguous bore pile Hydraulic foundation drill Ref Mit 18 2 94 35% 0 92
For casting wall Ready mix concrete truck Ref Mit 22 1 100 15% -10 82
Concreting works Concrete pump Ref Mit 5 1 107 10% -15 82
Earth Removal from Tanks Excavator Ref Mit 10 1 105 5% 0 92

Overall Noise Level, dB(A) 104

6. Installation of Wallers & Struts/Stage excavation 

Activity PME Tm Ref.
/other Ref.

No. of
Items

SWL/
Item dB(A) On-time %

Correction for 
Underground 

shielding/silencer

Correction for 
Acoustic 
shielding

Overall SWL for
Individual Stage Remarks

Hot works - welding of steel beams, brackets, etc Welding equipment Ref Mit 26 1 101 100% 0 101
Delivery ofSteel sections 40 ft trailer Ref Mit 1 1 107 15% 0 99
Hoisting of Waler & Struts Mobile crane Ref Mit 21 1 106 25% -5 95
Stage excavation for walers & struts Crane Ref Mit 6 1 102 15% -5 89
Stage Excavation Excavator Ref Mit 10 2 105 20% 0 101
Stage Excavation Mini excavator Ref Mit 20 2 102 10% 0 95
Spoil & slurry disposal Dump truck Ref Mit 8 4 106 15% -10 94

Overall Noise Level, dB(A) 106

7. Construction of Permanent Structure

Activity PME Tm Ref.
/other Ref.

No. of
Items

SWL/
Item dB(A) On-time %

Correction for 
Underground 

shielding/silencer

Correction for 
Acoustic 
shielding

Overall SWL for
Individual Stage Remarks

Pumping of water from ground or rain Temporary water pump Ref Mit 24 4 88 100% -10 84
Power supply for  lighting , pumps and temporary ventilation fans Generator Ref Mit 14 3 95 100% -15 85
Excavation below surface for working platform Excavator Ref Mit 10 1 105 7% 0 93
Stage Excavation to prepare Lean concrete Mini excavator Ref Mit 20 2 102 27% 0 99
Excavation below surface - removal of spoil Crane Ref Mit 6 1 102 12% -5 88
Spoil removal Dump truck Ref Mit 8 1 106 8% -10 85
Air compressor for cleaning formwork before casting Compressor Ref Mit 4 1 100 10% -15 75
Handle re-bar & hoisting of false work, scaffolding, temporary working platforms Mobile crane Ref Mit 21 1 106 7% -5 89
For Casting Ready mix concrete truck Ref Mit 22 1 100 15% -10 82
For Casting Concrete pump Ref Mit 5 1 107 14% -15 83

Overall Noise Level, dB(A) 101

8. Resintatement of Work & Exiting Road

Activity PME Tm Ref.
/other Ref.

No. of
Items

SWL/
Item dB(A) On-time %

Correction for 
Underground 

shielding/silencer

Correction for 
Acoustic 
shielding

Overall SWL for
Individual Stage Remarks

Levelling of road subbase, base Excavator Ref Mit 10 1 105 19% 0 98
Road compaction Roller Ref Mit 23 1 101 13% 0 92
Levelling works Front end loader Ref Mit 13 1 110 19% 0 103
Delivery of Mill (Premix) Dump truck Ref Mit 8 1 106 17% -10 88
Levelling Grader Ref Mit 15 1 113 16% 0 105
Asphalt laying Asphalt paver Ref Mit 2 1 103 16% 0 95

Overall Noise Level, dB(A) 108

9a. Entrances - Construction of D wall & Sheet piles

Activity PME Tm Ref.
/other Ref.

No. of
Items

SWL/
Item dB(A) On-time %

Correction for 
Underground 

shielding/silencer

Correction for 
Acoustic 
shielding

Overall SWL for
Individual Stage Remarks

Excavation of D wall Trenches D-wall rig with grab Ref Mit 9 1 112 15% -10 94
To Hoist Tremie Pipe & Re-bar D wall Cages Truck mounted crane Ref Mit 25 1 112 10% 0 102
Handle tremie pipe & re-bar Mobile crane Ref Mit 21 1 106 10% -5 91
For casting wall Ready mix concrete truck Ref Mit 22 1 100 12% -10 81
Concreting works Concrete pump Ref Mit 5 1 107 6% -15 80
Spoil & slurry disposal Dump truck Ref Mit 8 1 106 5% -10 83
Delivery of rebar, sheel piles , king post, decking 40 ft trailer Ref Mit 1 1 107 7% 0 95
Installation for sheet pile Excavator mounted with vibrator pile driver Ref Mit 12 1 100.8 20% 0 94
Installation of sheet pile at no access area for equipment Crane mounted with vibrator pile driver Ref Mit 7 1 111 15% -5 98

Overall Noise Level, dB(A) 105

9b. Entrances - Construction of CBP wall & Sheet piles (at Station 16 only)

Activity PME Tm Ref.
/other Ref.

No. of
Items

SWL/
Item dB(A) On-time %

Correction for 
Underground 

shielding/silencer

Correction for 
Acoustic 
shielding

Overall SWL for
Individual Stage Remarks

Excavation of D wall Trenches D-wall rig with grab Ref Mit 9 1 112 10% -10 92
To Hoist Tremie Pipe & Re-bar D wall Cages Truck mounted crane Ref Mit 25 1 112 10% 0 102
Handle tremie pipe & re-bar Mobile crane Ref Mit 21 1 106 10% -5 91
For casting wall Ready mix concrete truck Ref Mit 22 1 100 5% -10 77
Installation of CBP - contiguous bore pile Hydraulic foundation drill Ref Mit 18 2 94 35% 0 92
Concreting works Concrete pump Ref Mit 5 1 107 10% -15 82
Delivery of rebar, sheel piles , king post, decking 40 ft trailer Ref Mit 1 1 107 4% 0 93
Installation for sheet pile Excavator mounted with vibrator pile driver Ref Mit 12 1 100.8 8% 0 90
Installation of sheet pile at no access area for equipment Crane mounted with vibrator pile driver Ref Mit 7 1 111 8% -5 95

Overall Noise Level, dB(A) 104

Setting up of hoarding

Tree removal

App 4.2 _P1
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Appendix 4.4 
 
Giken Silent Piler Product Catalogue and 
Noise Survey Conducted by BMT Asia on 
30 August 2002 



Silent Piler ECO400S

Cable Hanger

Environmentally Conscious Operation

Registered in NETIS (New Technology Information Service
System, Japanese MLIT)

Registration number : CB-080010-A



Silent Piler ECO 400S has been developed with the design concept of ECO Series. 
By the introduction of ECO400S, GIKEN enables to define past hard ground condi-
tions, which are the most common condition in the world, as "Standard" ground 
condition from "Special" condition. ECO 400S is specialised in installing sheet 
piles in highly demanded ground conditions and moderately easy  hard ground 
which is difficult for the Water Jetting Press-in Method.
　

New Standard of Silent Piling Technologies　
Exponentially expanding the standard range, the Press-in Method will  lead the 
new progressive era.

ChangeChange the old standard  the old standard 
 of the Press-in Method of the Press-in Method
Change the old standard 
 of the Press-in Method
Introduction of New Crush Piler in Silent Piler ECO Series

Super Crush ModeSuper Crush Mode

Water Jetting ModeWater Jetting Mode

Standard ModeStandard Mode

Super Crush Mode

Water Jetting Mode

Standard Mode



Locking 
Chuck Rotation

Locking Leader 
Mast Rotation

Reaction of 
Auger Rotation

Press-in Force

Reactive Force of
Auger Rotation

Auger Rotation
Force

Augering
(Coring)

Reduce

Reduce

Toe ResistanceToe Resistance

Reactive Lifting
Force

Reaction

Reaction Base

Extraction ResistanceExtraction Resistance
Force of ReactionPilesForce of ReactionPiles
Extraction Resistance

Force of ReactionPiles

New Standard of Silent Piling Technologies

Change the Old Standard by Adaptation to Hard Ground Integrated Functions for High Quality Performance
Locking Function for Higher
Piling Quality

The Best Press-in Mode is Available for Different Piling Conditions

During augering work, Chuck is fixed by the 
chuck rotation locking function and Leader 
Mast is fixed by the leader mast rotation 
locking function as well. These locking systems 
can generate more efficient load transfer from 
auger motor to auger bits. It greatly improves 
sheet piling quality. (Patent applied)

Flexible Speed Setting 
Function for Different 
Ground Conditions
The speeds of Chuck Up & Down and Auger 
Rotation can be adjusted flexibly in accodance 
with hardness and characteristics of soil 
condition. It increases augering efficiency and 
minimises volume of soil discharge. 

Lightweighted & Compact 
Machine for Easy Handlings
The weight of ECO400S is much lighter than 
conventional piling rigs. Environmental 
burden can be greatly reduced in transporta-
tion. Moreover, the compactness has brought 
safe and smooth works for erection work and 
self-moving operation.

All operations of Pile Auger, Piler Jet and IT System 
are controlled by a single radio controller. Operator 
can check real  time information such as press-in 
force and auger torque force 
from  Multi-Function Monitor.

All driving modes, Standard Mode, Water Jetting Mode and Super Crush Mode, are integrated into ECO400S. 
The best driving mode is available in accodance with ground conditions and site restrictions.

Augering & Simultaneous Press-in

Super Crush Mode

Simultaneous Press-in with Coring 

Completion of Press-in & 
Extraction of Pile Auger

Water Jetting Mode Standard Mode

Pre-augering Press-in
Coring Area

Coring Area

3 41 2

1 2

Pre-augering (Auger Head
 for Pre-augering)

Pr
e-

au
ge

r G
ui

de
Pr

e-
au
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r G

ui
de

Extraction of Pile Auger Simultaneous Press-in with 
Coring (Auger Head for Press-in)

Completion of Press-in & 
Extraction of Pile Auger

■ Radio Controller & Multi-Function Monitor

Adaptation of vastly-experienced "Hard Ground Press-in Method"
The "Coring Theory", a GIKEN's original theory, makes the Hard Ground Press-in Method enable 
to install sheet piles into difficult ground conditions such as sandy gravel and boulder layers 
without losing advantages of the Press-in Method. Previous models of Crush Piler have 
approved the superiorities of the Hard Ground Press-in Method in the market. The Pile Auger 
loosens the minimum area of ground as a driving assistance of the Press-in. It minimises 
discharging volume of soil and disturbance to the soil strata. Hence, high bearing capacity is 
available from sheet piles which are installed by the Hard Ground Press-in Method. The Hard 
Ground Press-in Medhod can install sheet piles even under restricted site conditions such as at 
slopes and on the water where conventional piling techniques would be ineffective. By adapting 
the GRB System, temporary work platforms are no longer necessary. It dramatically reduces 
environmental burden.

Casing

Auger Motor

Auger Screw

Auger Head

Area of Pre-augering

Crushing boulders by 
Wedge Effect

Slide Cover
Chuck Frame

Chuck Chuck Rotation Locking 
Mechanism



Outstanding Environmentally-Friendly Design (ECO STANDARD)

Scientific Execution of Press-in Work & Advanced IT Functions

GIKEN's engineers can monitor machine conditions of individual 
Silent Piler such as operating situation, maintenance records and it's 
location. Quick advises for any technical troubles are available 
promptely and appropriate information can be provided timely to 
prevent troubles as well. 

New Power Unit with 
Adaptation to the Latest 
Emission Restrictions

Standard Application of 
Biodegradable Oil 

GIKEN IT System

The Power Unit of ECO400S is a new 
generation model and has environmentally-
friendly specifications. It is designed with 
strict concepts for clean emission with high 
combustion efficiency and GIKEN's original 
hydraulic control technologies. It conforms to 
the latest exhaust emission standards 
EEC97/68EC Stage IIIA and EPA/CARB Tier 3.   

The sound pressure level which is generated 
from the Power Unit is 
reduced to 59 dB when it 
is used under Eco Mode. It 
surpasses the Japanese 
national standard, 66 dB.

Press-in Management Data can be evidence of Press-in achievement 
to employers and main contractors, and can be proof of reliable and 
responsible piling works. With wireless communication system, such 
data can be exchanged between on site and off site. By shifting site 
management work from actual site, safe and precise press-in 
management is available.

The Proof of Reliability, 
the Press-in Management System

Surpassing National 
Standard by Ultra-Low 
Noise Design The Piler Eco Oil and the Piler Eco Grease, 

which are designated for Silent Piler ECO 
Series, are applied. These are degraded by 
bacteria in natural environment. Hence, If 
hydraulic oil or grease is spilled to soil or 
water in any possibility, they will be no 
environmental damages to surrounding 
ecosystem. In addition, machines are 
painted with TX-Free non-leaded paint*.

* Environmentally-Friendly paint which does not 
contain toluene, xylem and lead based pigment

Site Office

GPS Satellite

Wireless Communication System

Designated Factory

GIKEN Total Support Centre

Maintenance Information

Quick & Precise Response to Site 
Maintenance Support

Press-in Management Data

Telecommunication
Company

Location Information

Maintenance Information

Press-in Management Information

Site Information

Location 
Information

New Standard of Silent Piling Technologies

7200 kg
  780 kg
  200 kg
8180 kg

2360

2545

1765

2110

2360

2650

1800

20754150

1955

Super Crush Mode

Silent Piler

Auger Motor

Casing AugerHose Reel

Power Unit Reaction Stand

SILENT PILER
Applicable sheet piles

Max. Press-in Force

Max. Extraction Force

Stroke

Press-in Speed

Extraction Speed

Control System

Movement

Mass

Total Mass

Type II, IIA, III, IIIA, IV, IVA

800 kN (82 t)
900 kN (92 t)
1000 mm (WJ 750 mm)
1.5 ~ 35.5 m/min (Standard / WJ)

1.5 ~ 50.5 m/min (Standard / WJ)

Radio Control

Self-Moving

7200 kg
1350 kg
8550 kg

Applicable pile length

Mass

Total Mass

Max. 15.0 m
1600 kg
6000 kg (for 15.0 m)

7600 kg (for 15.0 m)

Diesel Engine

195 kW (265 ps) /1800 min-1

173 kW (235 ps) /1600 min-1

400 L
Piler ECO Oil  490 L
1.4 km/h
7300 kg

Water Jetting Mode Standard Mode

Standard 17.0 m (Max. 27 m)Applicable pile length

Mass

Total Mass

Washing Apparatus

Chucking Attachment
for Standard Mode 

Chucking Attachment
for Standard Mode 

Hose Extraction Position Piler Jet Reel
JR22

* The above specifications are subject to alteration without prior notice. 

Transportation 
Position

*Piler Jet Reel is an optional item.

Press-in Machine Main Body

Hose Reel

Auger Motor

Casing Auger

Power Source

Rated Output

Fuel Tank Capacity

Hydraulic Oil Tank Capacity

Moving Speed

Mass

Power Mode

Eco Mode

SCU-ECO400S

Pile Auger PA14

Power Unit EU200H3

1250 kgMass

Reaction Stand

Piler Jet Reel JR22

Press-in Machine Main Body

Piler Jet Reel

Standard press-in attachment

7200 kg
    200 kg

7400 kg

Mass

Total Mass

Press-in Machine Main Body

Standard press-in attachment
12
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Ultra Low Noise Standard

in Shopping Mall

Daytime Industrial Area

Normal Conversation (1m)

ECO 400S Power Mode

ECO 400S Eco Mode



New Standard of Silent Piling Technologies

Roller Holder

Pile Roller

Major Accessories (Full Set Accessories)

Optional Accessories

Auger Head Replacing Attachment Auger Head (Detachable Bit Type) Chuck Stage

Pile Roller

Chucking Attachment 
for Standard Mode

Pile LaserHose Roller

Washing ApparatusCasing Scraper

Piler Stage

* Details of majyor accessories depend on purchase mode

Wireless Controller

Wireless Pitching Shackle

φ450 3 Wings

φ450 2 Wings φ330 2 Wings

φ540 2 Wings

Piler Jet Reel Press-in 
Monitoring System

* Laptop Computer is not included

PMS
software

Wireless IT Device

Hose Roller

Cable HangerCable HangerCable Hanger

Casing
Scraper

Casing

GIKEN's Original Accessories for Better Work Efficiency 

Auger Head 
(Detachable Bit Type)

φ540 3 Wings

 (*Japan only)

www.giken.com
Copyright © Giken Seisakusho Co., Ltd.  All Rights Reserved. Ver.1.7EN01 / 8 Mar 2011
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Appendix 4.5 
 
Calculation of Construction Noise – 
Mitigated Scenario 



Appendix 4.5   Calculation of Construction Noise (Mitigated) for Demolition 

Horizontal Distance between Notional Source to Sensitive Receiver
Horizontal Distance (d) between Source to Sensitive Receiver, m

Construction Activities NSR2 NSR3 NSR6 NSR7 NSR8 NSR10 NSR17 NSR18
Demolition Sites 84 16 43 105 84 44 40 64

Distance Correction, DC
Distance Correction (DC) = - 20 x log(d) - 8 dB(A)

Construction Activities NSR2 NSR3 NSR6 NSR7 NSR8 NSR10 NSR17 NSR18
Demolition Sites -46 -32 -41 -48 -46 -41 -40 -44

Corrected Noise Level from each Construction Task to Sensitive Receiver (with +3dB(A) Façade Correction)
Corrected Noise Level (CNL), dB(A)

Construction Activities SWL NSR2 NSR3 NSR6 NSR7 NSR8 NSR10 NSR17 NSR18

1. Clearance for Construction Area
Setting up of hoarding 103 59 74 65 58 59 65 66 62
Level and excavation 100 57 71 62 55 57 62 63 59
Tree removal 104 61 75 - - 61 66 67 63
Debris removal 91 47 62 53 45 47 53 54 50

2. Demolition 
Removal of abandon steel element, debris eg damage window 
frames,doors, internal & external building furnitures etc and 
delivery steel plates, scaffoldings and hoarding boards for safety 
nets & dust control curtains 92 48 63 54 46 48 54 55 51
Hacking of minor structure 85 41 56 47 39 41 47 48 44
Hacking of major structural on buildings 106 63 77 - - 63 68 69 65
Removal of foundation & spoils 95 52 66 57 50 52 57 58 54
Removal of Debris 83 40 54 45 38 40 45 46 42

min 40 54 45 38 40 45 46 42
max 63 77 65 58 63 68 69 65

Noise Limit (Monday to Saturday)
7:00am-7:00pm 60 75 60 75 60 75 75 75

7:00pm - 10:00pm 50 65 50 65 50 65 65 65
10:00pm - 7:00 am 50 55 50 65 50 55 55 55

App_4.3 P.1



Appendix 4.5   Calculation of Construction Noise (Mitigated) for Station Construction 
Horizontal Distance between Notional Source to Sensitive Receiver

Horizontal Distance (d) between Source to Sensitive Receiver, m
Construction Activities NSR1 NSR2 NSR3 NSR6 NSR7 NSR8 NSR10 NSR11 NSR12 NSR13 NSR14 NSR17 NSR18 NSR20 NSR21 NSR22 NSR23 NSR24
Station Footprint 24 148 48 84 120 52 92 72 104 80 156 24 76 84 28 36 108 140

Distance Correction, DC
Distance Correction (DC) = - 20 x log(d) - 8 dB(A)

Construction Activities NSR1 NSR2 NSR3 NSR6 NSR7 NSR8 NSR10 NSR11 NSR12 NSR13 NSR14 NSR17 NSR18 NSR20 NSR21 NSR22 NSR23 NSR24
Station Footprint -36 -51 -42 -46 -50 -42 -47 -45 -48 -46 -52 -36 -46 -46 -37 -39 -49 -51

Corrected Noise Level from each Construction Task to Sensitive Receiver (with +3dB(A) Façade Correction)
Corrected Noise Level (CNL), dB(A)

Construction Activities SWL NSR1 NSR2 NSR3 NSR6 NSR7 NSR8 NSR10 NSR11 NSR12 NSR13 NSR14 NSR17 NSR18 NSR20 NSR21 NSR22 NSR23 NSR24

1. Clearance for Construction Area
Setting up of hoarding 103 70 55 64 59 56 64 59 61 58 60 54 70 60 59 69 67 57 55
Level and excavation 100 67 52 61 57 53 61 56 58 55 57 51 67 57 57 66 64 54 52
Tree removal 104 71 56 65 61 57 65 60 62 59 61 55 71 61 61 70 68 58 56
Debris removal 91 58 42 52 47 44 51 46 48 45 48 42 58 48 47 57 54 45 43

3. Traffic Diversion
Mobilizing of hoarding boards, delivery of decking 84 51 36 45 41 37 45 40 42 39 41 35 51 41 41 50 48 38 36
Delivery of rebar, sheel piles, king post, decking 96 63 48 57 53 49 57 52 54 51 53 47 63 53 53 62 60 50 48
Installation for sheet pile 93 60 44 54 49 46 54 49 51 48 50 44 60 50 49 59 57 47 45
Installation of sheet pile at no access area for equipment 98 65 50 59 55 51 59 54 56 53 55 49 65 55 55 64 62 52 50
Installation of king post of decking support 86 53 37 47 42 39 46 41 44 40 43 37 53 43 42 52 50 40 38
Excavation of working platfrom 97 64 48 58 53 50 57 52 55 51 54 48 64 54 53 63 61 51 49
Hoisting for rebar cage & materials 87 54 39 48 44 40 48 43 45 42 44 38 54 44 44 53 51 41 39
Installation of decking 87 54 39 48 44 40 48 43 45 42 44 38 54 44 44 53 51 41 39

4. Excavation to Work Platform Level
For ECM supply 80 47 32 41 37 33 41 36 38 35 37 31 47 37 37 46 44 34 32
Removal of spoils and delivery of hard core 86 53 38 47 43 39 47 42 44 41 43 37 53 43 43 52 50 40 38
Levelling of working platform 104 71 56 65 60 57 65 60 62 59 61 55 71 61 60 70 68 58 56
Excavation to platform level & ECM trenches 104 71 55 65 60 57 64 59 62 58 61 55 71 61 60 70 68 58 56
Platform preparation 93 60 44 54 49 46 53 48 51 47 50 44 60 50 49 59 57 47 45
Delivery of steel plates and materials 84 51 36 45 41 37 45 40 42 39 41 35 51 41 41 50 48 38 36
Spoil removal 93 60 44 54 49 46 53 48 50 47 49 44 60 50 49 59 56 47 45

5a. Temporary work - Installation of D Wall, Sheet Pile
Excavation of D wall trenches 94 62 46 56 51 48 55 50 52 49 51 45 62 52 - - - - -
To hoist tremie pipe & re-bar D wall cages 104 72 56 66 61 58 65 60 62 59 61 55 72 62 - - - - -
Handle tremie pipe & re-bar 93 60 44 54 49 46 53 48 51 47 50 44 60 50 - - - - -
For casting wall 79 46 31 40 36 32 40 35 37 34 36 30 46 36 - - - - -
Concreting works 82 49 34 43 39 35 43 38 40 37 39 33 49 39 - - - - -
Batching plant (Assumed for bentonite plant) 90 58 42 52 47 44 51 46 48 45 47 41 58 48 - - - - -
Earth removal from tanks 94 61 46 55 51 47 55 50 52 49 51 45 61 51 - - - - -
Spoil & slurry disposal 85 52 37 46 42 38 46 41 43 40 42 36 52 42 - - - - -

5b. Temporary work For Station - Installation of CBP, Sheet 
Pile (Station T16 only)
Excavation of D wall Trenches 92 - - - - - - - - - - - - - 49 58 56 46 44
To Hoist Tremie Pipe & Re-bar D wall Cages 102 - - - - - - - - - - - - - 59 68 66 56 54
Handle tremie pipe & re-bar 91 - - - - - - - - - - - - - 48 57 55 45 43
For casting wall 77 - - - - - - - - - - - - - 34 43 41 31 29
Installation of CBP - contiuous bore pile 92 - - - - - - - - - - - - - 49 59 56 47 45
For casting wall 82 - - - - - - - - - - - - - 38 48 46 36 34
Concreting works 82 - - - - - - - - - - - - - 39 48 46 36 34
Earth Removal from Tanks 92 - - - - - - - - - - - - - 49 58 56 46 44

6. Installation of Walers & Struts/Stage excavation 
Hot works - welding of steel beams, brackets, etc 101 68 53 62 58 54 62 57 59 56 58 52 68 58 58 67 65 55 53
Delivery ofSteel sections 99 66 50 60 55 52 59 54 57 53 56 50 66 56 55 65 63 53 51
Hoisting of Waler & Struts 95 62 47 56 51 48 56 51 53 50 52 46 62 52 51 61 59 49 47
Stage excavation for walers & struts 89 56 40 50 45 42 49 44 47 43 46 40 56 46 45 55 53 43 41
Stage Excavation 101 68 53 62 58 54 62 57 59 56 58 52 68 58 58 67 65 55 53
Stage Excavation 95 62 47 56 52 48 56 51 53 50 52 46 62 52 52 61 59 49 47
Spoil & slurry disposal 94 61 45 55 50 47 54 50 52 48 51 45 61 51 50 60 58 48 46

7. Construction of Permanent Structure
Pumping of water from ground or rain 84 51 36 45 41 37 45 40 42 39 41 35 51 41 41 50 48 38 36
Power supply for  lighting , pumps and temporary ventilation 
fans 85 52 36 46 41 38 45 40 43 39 42 36 52 42 41 51 49 39 37
Excavation below surface for working platform 93 61 45 55 50 47 54 49 51 48 50 45 61 51 50 60 57 48 46
Stage Excavation to prepare Lean concrete 99 67 51 61 56 53 60 55 57 54 56 50 67 57 56 65 63 54 51
Excavation below surface - removal of spoil 88 55 39 49 44 41 48 44 46 42 45 39 55 45 44 54 52 42 40
Spoil removal 85 52 37 46 42 38 46 41 43 40 42 36 52 42 42 51 49 39 37
Air compressor for cleaning formwork before casting 75 42 27 36 32 28 36 31 33 30 32 26 42 32 32 41 39 29 27
Handle re-bar & hoisting of false work, scaffolding, temporary 
working platforms 89 57 41 51 46 43 50 45 47 44 46 41 57 47 46 56 53 44 42
For Casting 82 49 33 43 38 35 42 37 40 36 39 33 49 39 38 48 46 36 34
For Casting 83 51 35 45 40 37 44 39 41 38 40 35 51 41 40 50 47 38 36

8. Resintatement of Work & Exiting Road
Levelling of road subbase, base 98 65 49 59 54 51 58 54 56 52 55 49 65 55 54 64 62 52 50
Road compaction 92 60 44 54 49 46 53 48 50 47 49 43 60 50 49 58 56 46 44
Levelling works 103 70 54 64 59 56 63 59 61 57 60 54 70 60 59 69 67 57 55
Delivery of Mill (Premix) 88 56 40 50 45 42 49 44 46 43 45 39 56 46 45 54 52 43 40
Levelling 105 72 57 66 62 58 66 61 63 60 62 56 72 62 62 71 69 59 57
Asphalt laying 95 62 47 56 52 48 56 51 53 50 52 46 62 52 52 61 59 49 47

min 42 27 36 32 28 36 31 33 30 32 26 42 32 32 41 39 29 27
max 72 57 66 62 58 66 61 63 60 62 56 72 62 62 71 69 59 57

Noise Limit (Monday to Saturday)
7:00am-7:00pm 75 60 75 60 75 60 75 60 75 75 75 75 75 75 75 75 75 75

7:00pm - 10:00pm 65 50 65 50 65 50 65 50 65 65 65 65 65 65 65 65 65 65
10:00pm - 7:00 am 55 50 55 50 65 50 55 50 55 55 55 55 55 55 55 65 65 65
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Appendix 4.5   Calculation of Construction Noise (Mitigated) for Entrance Construction 

Horizontal Distance between Notional Source to Sensitive Receiver

Construction Activities NSR1 NSR2 NSR3 NSR6 NSR7 NSR8 NSR9 NSR12 NSR13 NSR14* NSR17 NSR18 NSR19* NSR20 NSR22 NSR23
Entrance/Link Footprint 20 108 16 40 96 44 12 104 24 88 120 16 40 20 24 48

Distance Correction, DC

Construction Activities NSR1 NSR2 NSR3 NSR6 NSR7 NSR8 NSR9 NSR12 NSR13 NSR14 NSR17 NSR18 NSR19 NSR20 NSR22 NSR23
Entrance/Link Footprint -34 -49 -32 -40 -48 -41 -30 -48 -36 -47 -50 -32 -40 -34 -36 -42

Corrected Noise Level from each Construction Task to Sensitive Receiver (with +3dB(A) Façade Correction)

Construction Activities SWL NSR1 NSR2 NSR3 NSR6 NSR7 NSR8 NSR9 NSR12 NSR13 NSR14 NSR17 NSR18 NSR19 NSR20 NSR22 NSR23

1. Clearance for Construction Area
Setting up of hoarding 103 72 57 74 66 58 65 76 58 70 59 56 74 66 72 70 64
Level and excavation 100 69 54 71 63 55 62 73 55 67 56 53 71 63 69 67 61
Tree removal 104 73 58 75 67 59 66 77 59 71 60 57 75 67 73 71 65
Debris removal 91 60 45 62 54 46 53 64 45 58 47 44 62 54 60 58 52

3. Traffic Diversion
Mobilizing of hoarding boards, delivery of decking 84 - - - 47 39 46 57 39 51 40 37 55 47 53 51 45
Delivery of rebar, sheel piles, king post, decking 96 - - - 59 51 58 69 51 63 52 49 67 59 65 63 57
Installation for sheet pile 93 - - - 56 48 55 66 48 60 49 46 64 56 62 60 54
Installation of sheet pile at no access area for equipment 98 - - - 61 53 60 71 53 65 54 51 69 61 67 65 59
Installation of king post of decking support 86 - - - 49 41 48 59 40 53 42 39 57 49 55 53 47
Excavation of working platfrom 97 - - - 60 52 59 70 51 64 53 50 68 60 66 64 58
Hoisting for rebar cage & materials 87 - - - 50 42 49 60 42 54 43 40 58 50 56 54 48
Installation of decking 87 - - - 50 42 49 60 42 54 43 40 58 50 56 54 48

4. Excavation to Work Platform Level
For ECM supply 80 49 34 51 43 35 42 53 35 47 36 33 51 43 49 47 41
Removal of spoils and delivery of hard core 86 55 40 57 49 41 48 59 41 53 42 39 57 49 55 53 47
Levelling of working platform 104 73 58 75 67 59 66 77 59 71 60 57 75 67 73 71 65
Excavation to platform level & ECM trenches 104 73 58 75 67 59 66 77 58 71 60 57 75 67 73 71 65
Platform preparation 93 62 47 64 56 48 55 66 47 60 49 46 64 56 62 60 54
Delivery of steel plates and materials 84 53 38 55 47 39 46 57 39 51 40 37 55 47 53 51 45
Spoil removal 93 62 47 63 55 48 55 66 47 60 49 46 63 55 62 60 54

6. Installation of Walers & Struts/Stage excavation 
Hot works - welding of steel beams, brackets, etc 101 70 55 72 64 56 63 74 56 68 57 54 72 64 70 68 62
Delivery ofSteel sections 99 68 53 70 62 54 61 72 53 66 55 52 70 62 68 66 60
Hoisting of Waler & Struts 95 64 49 66 58 50 57 68 50 62 51 48 66 58 64 62 56
Stage excavation for walers & struts 89 58 43 60 52 44 51 62 43 56 45 42 60 52 58 56 50
Stage Excavation 101 70 55 72 64 56 63 74 56 68 57 54 72 64 70 68 62
Stage Excavation 95 64 49 66 58 50 57 68 50 62 51 48 66 58 64 62 56
Spoil & slurry disposal 94 63 48 65 57 49 56 67 48 61 50 47 65 57 63 61 55

7. Construction of Permanent Structure
Pumping of water from ground or rain 84 53 38 55 47 39 46 57 39 51 40 37 55 47 53 51 45

Power supply for  lighting , pumps and temporary ventilation fans 85 54 39 56 48 40 47 58 39 52 41 38 56 48 54 52 46
Excavation below surface for working platform 93 62 48 64 56 49 56 67 48 61 50 47 64 56 62 61 55
Stage Excavation to prepare Lean concrete 99 68 54 70 62 55 61 73 54 67 55 53 70 62 68 67 61
Excavation below surface - removal of spoil 88 57 42 59 51 43 50 61 42 55 44 41 59 51 57 55 49
Spoil removal 85 54 39 56 48 40 47 58 40 52 41 38 56 48 54 52 46
Air compressor for cleaning formwork before casting 75 44 29 46 38 30 37 48 30 42 31 28 46 38 44 42 36
Handle re-bar & hoisting of false work, scaffolding, temporary 
working platforms 89 58 44 60 52 45 52 63 44 57 46 43 60 52 58 57 51
For Casting 82 51 36 53 45 37 44 55 36 49 38 35 53 45 51 49 43
For Casting 83 52 38 54 46 39 46 57 38 51 40 37 54 46 52 51 45

8. Resintatement of Work & Exiting Road
Levelling of road subbase, base 98 67 52 69 61 53 60 71 52 65 54 51 69 61 67 65 59
Road compaction 92 61 46 63 55 47 54 66 47 60 48 46 63 55 61 60 54
Levelling works 103 72 57 74 66 58 65 76 57 70 59 56 74 66 72 70 64
Delivery of Mill (Premix) 88 57 43 59 51 44 50 62 43 56 44 42 59 51 57 56 50
Levelling 105 74 59 76 68 60 67 78 60 72 61 58 76 68 74 72 66
Asphalt laying 95 64 49 66 58 50 57 68 50 62 51 48 66 58 64 62 56

9a. Entrances - Construction of D wall & Sheet piles
Excavation of D wall Trenches 94 63 48 65 57 49 56 67 48 61 50 47 65 57 - - -
To Hoist Tremie Pipe & Re-bar D wall Cages 102 71 56 73 65 57 64 75 57 69 58 55 73 65 - - -
Handle tremie pipe & re-bar 91 60 45 62 54 46 53 64 46 58 47 44 62 54 - - -
For casting wall 81 50 35 52 44 36 43 54 35 48 37 34 52 44 - - -
Concreting works 80 49 34 51 43 35 42 53 34 47 36 33 51 43 - - -
Spoil & slurry disposal 83 52 37 54 46 38 45 56 38 50 39 36 54 46 - - -
Delivery of rebar, sheel piles , king post, decking 95 64 50 66 58 51 58 69 50 63 52 49 66 58 - - -
Installation for sheet pile 94 63 48 65 57 49 56 67 48 61 50 47 65 57 - - -
Installation of sheet pile at no access area for equipment 98 67 52 69 61 53 60 71 52 65 54 51 69 61 - - -

9b. Entrances - Construction of CBP wall & Sheet piles (at 
Station 16 only)
Excavation of D wall Trenches 92 - - - - - - - - - - - - - 61 59 53
To Hoist Tremie Pipe & Re-bar D wall Cages 102 - - - - - - - - - - - - - 71 69 63
Handle tremie pipe & re-bar 91 - - - - - - - - - - - - - 60 58 52
For casting wall 77 - - - - - - - - - - - - - 46 44 38
Installation of CBP - contiguous bore pile 92 - - - - - - - - - - - - - 61 60 54
Concreting works 82 - - - - - - - - - - - - - 51 49 43
Delivery of rebar, sheel piles , king post, decking 93 - - - - - - - - - - - - - 62 60 54
Installation for sheet pile 90 - - - - - - - - - - - - - 59 57 51
Installation of sheet pile at no access area for equipment 95 - - - - - - - - - - - - - 64 62 56

min 44 29 46 38 30 37 48 30 42 31 28 46 38 44 42 36
max 74 59 76 68 60 67 78 60 72 61 58 76 68 74 72 66

Noise Limit (Monday to Saturday)
7:00am-7:00pm 75 60 75 60 75 60 75 75 75 75 75 75 75 75 75 75

7:00pm - 10:00pm 65 50 65 50 65 50 65 65 65 65 65 65 65 65 65 65
10:00pm - 7:00 am 55 50 55 50 65 50 65 55 55 55 55 55 65 55 65 65



Appendix 4.5   Calculation of Construction Noise (Mitigated) for Launching/Escape Shaft Construction

Horizontal Distance between Notional Source to Sensitive Receiver
Horizontal Distance (d) between Source to Sensitive Receiver, m

Construction Activities NSR4 NSR15 NSR16 NSR5*
Launching Shaft Footprint 40 40 68 -
Escape Shaft Footprint* - - - 8

Distance Correction, DC
Distance Correction (DC) = - 20 x log(d) - 8 dB(A)

Construction Activities NSR4 NSR15 NSR16 NSR5*
Launching Shaft Footprint -40 -40 -45 -
Escape Shaft Footprint* - - - -26

Corrected Noise Level from each Construction Task to Sensitive Receiver (with +3dB(A) Facade Correction)
Corrected Noise Level (CNL), dB(A)

Construction Activities SWL NSR4 NSR15 NSR16 NSR5*

1. Clearance for Construction Area
Setting up of hoarding 103 66 66 61 80
Level and excavation 100 63 63 58 77
Tree removal 104 67 67 62 81
Debris removal 91 54 54 49 68

4. Excavation to Work Platform Level
For ECM supply 80 43 43 38 57
Removal of spoils and delivery of hard core 86 49 49 44 63
Levelling of working platform 104 67 67 62 81
Excavation to platform level & ECM trenches 104 67 67 62 81
Platform preparation 93 56 56 51 70
Delivery of steel plates and materials 84 47 47 42 61
Spoil removal 93 55 55 51 69

5a. Temporary work - Installation of D Wall, Sheet Pile
Excavation of D wall trenches 94 57 57 53 71
To hoist tremie pipe & re-bar D wall cages 104 67 67 63 81
Handle tremie pipe & re-bar 93 56 56 51 70
For casting wall 79 42 42 37 56
Concreting works 82 45 45 40 59
Batching plant (Assumed for bentonite plant) 90 53 53 49 67
Earth removal from tanks 94 57 57 52 71
Spoil & slurry disposal 85 48 48 43 62

6. Installation of Walers & Struts/Stage excavation 
Hot works - welding of steel beams, brackets, etc 101 64 64 59 78
Delivery ofSteel sections 99 62 62 57 76
Hoisting of Waler & Struts 95 58 58 53 72
Stage excavation for walers & struts 89 52 52 47 66
Stage Excavation 101 64 64 59 78
Stage Excavation 95 58 58 53 72
Spoil & slurry disposal 94 57 57 52 71

7. Construction of Permanent Structure
Pumping of water from ground or rain 84 47 47 42 61

Power supply for  lighting , pumps and temporary ventilation fans 85 48 48 43 62
Excavation below surface for working platform 93 56 56 52 70
Stage Excavation to prepare Lean concrete 99 62 62 58 76
Excavation below surface - removal of spoil 88 51 51 46 65
Spoil removal 85 48 48 43 62
Air compressor for cleaning formwork before casting 75 38 38 33 52
Handle re-bar & hoisting of false work, scaffolding, temporary 
working platforms 89 52 52 48 66
For Casting 82 45 45 40 59
For Casting 83 46 46 42 60

8. Resintatement of Work & Exiting Road
Levelling of road subbase, base 98 61 61 56 75
Road compaction 92 55 55 50 69
Levelling works 103 66 66 61 80
Delivery of Mill (Premix) 88 51 51 47 65
Levelling 105 68 68 63 82
Asphalt laying 95 58 58 53 72

min 38 38 33 52
max 68 68 63 82

Noise Limit (Monday to Saturday)
7:00am-7:00pm 75 75 75 75

7:00pm - 10:00pm 65 65 65 65
10:00pm - 7:00 am 55 55 65 55
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Appendix 4.6 
 
Material Surface Density 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Guidelines on Design of Noise Barriers

Table 2.2.1 

Material Thickness Surface Density Transmission Loss* 

(TL)

mm kg/m
2

dB

Polycarbonate 8 – 12 10 – 14 30 – 33 

Acrylic

[Poly-Methyl-Meta-

Acrylate (PMMA)] 

15 18 32

Concrete Block 

 200x200x400 

 light weight

200 151 34

Dense concrete 100 244 40

Light concrete 150 244 39

Light concrete 100 161 36

Brick 150 288 40

Steel, 18 ga 1.27 9.8 25

Steel, 20 ga 0.95 7.3 22

Steel, 22 ga 0.79 6.1 20

Steel, 24 ga 0.64 4.9 18

Aluminium Sheet 1.59 4.4 23

Aluminium Sheet 3.18 8.8 25

Aluminium Sheet 6.35 17.1 27

Wood 25 18 21

Plywood 13 8.3 20

Plywood 25 16.1 23

Absorptive panels with 

polyester film backed 

by metal sheet 

50 – 125 20 – 30 30 – 47 

* Values assuming no openings or gaps in the barriers

In terms of noise reduction, the maximum value that can be achieved theoretically is 20 dB(A) 

for thin screens (walls) and 23 dB(A) for berms. A material that has a TL of 33 dB(A) or 

greater would therefore always be adequate for a noise barrier in any situation. 

Small adjustments in surface density to reach a preferred material gauge or a preferred 

construction thickness do not greatly affect the TL. 

Similar to the practice in other countries, a material surface density of 10 kg/m
2

is typically 

sufficient but this should be reviewed on a case-by-case basis to meet the requirements of the 

project.

Environmental Protection Department - 5 - Highways Department
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Appendix 4.7 
 
Sample Performance Specification 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Appendix 4.7 – Sample Performance Specification  

 

TEMPORARY NOISE BARRIERS 

A. Temporary barriers shall be constructed of 3/4-inch Medium Density Overlay (MDO) plywood 
sheeting, or other material of equivalent utility and appearance having a surface weight of 2 
pounds per square foot or greater. The temporary noise barriers shall have a Sound Transmission 
Class of STC-30, or greater, based on certified sound transmission loss data taken according to 
ASTM Test Method E90. 

B. The temporary barriers shall be lined on one side with glass fiber, mineral wool, or other similar 
noise curtain type noise-absorbing material at least 2-inches thick and have a Noise Reduction 
Coefficient rating of NRC-0.85, or greater, based on certified sound absorption coefficient data 
taken according to ASTM Teat Method C423.  

C. The materials used for temporary barriers shall be sufficient to last through the duration of 
construction for this Contract, and shall be maintained in good repair. 

D. Construction Details 

1. Barrier panels shall be attached to support frames constructed in sections to provide a 
moveable barrier utilizing the standard "Temporary Precast Concrete Median Barrier" for the 
Project, as shown on LTA Standard Drawings for Construction Barricade, or other supports 
designed to wind loads as specified in LTA’s CDC Section 3.3.3 and BS6399:1997: 

 Basic hourly mean wind speed  Vb:= 20         m/s 
 Probability factor   Sp:= 1.0 
 Altitude factor    Sa:= 1.0 
 Direction factor    Sd:= 0.85 
 Gust factor    Sg:= 1.6 - 2.0  (depending on height of structure) 

.  
 
2. When barrier units are joined together, the mating surfaces of the barrier sides shall be 
flush with each other. Gaps between barrier units, and between the bottom edge of the barrier 
panels and the ground, shall be closed with material that will completely fill the gaps, and be 
dense enough to attenuate noise.  
 
3. The barrier height shall be designed to break the line-of-sight and provide at least a 5 dBA 
insertion loss between the noise producing equipment and the upper-most story of the 
receptor(s) requiring noise mitigation. If for practicality or feasibility reasons, which are subject 
to the review and approval of the Engineer, a barrier cannot be built to provide noise relief to 
all stories, then it must be built to the tallest achievable height.  

ACOUSTICAL BARRIER ENCLOSURES 

A. Materials 

1. The acoustical barrier enclosure shall consist of durable, flexible composite material 
featuring a noise barrier layer bonded to sound-absorptive material on one side.  
 
2. The noise barrier layer shall consist of rugged, impervious material with a surface weight of 
at least one pound per square foot. The sound absorptive material shall include a protective 
face and be securely attached to one side of the flexible barrier over the entire face.  
 
3. The acoustical material used shall be weather and abuse resistant, and exhibit superior 
hanging and tear strength during construction. The material shall have a minimum breaking 



strength of 2,100 kg/m. per FTMS 191 A-M5102 and minimum tear strength of 530 kg/m per 
ASTM D117. Based on the same test procedures, the absorptive material facing shall have a 
minimum breaking strength of 1,800 kg/m and a minimum tear strength of 125 kg/m.  
 
4. The acoustical material shall be corrosion resistant to most acids, mild alkalies, road salts, 
oils, and grease.  
 
5. The acoustical material shall be fire retardant and be approved by the SCDF prior to 
procurement. It shall also be mildew resistant, vermin proof, and non-hygroscopic.  
 
6. The acoustical material shall have a Sound Transmission Class of STC-25 or greater, 
based on certified sound transmission loss data taken according to ASTM Test Method E90. 
It shall also have a Noise Reduction Coefficient rating of NRC-0.70 or greater, based on 
certified sound absorption coefficient data taken according to ASTM Test Method C423.  
 
7. The Contractor shall submit the name of the manufacturer, properties of the material to be 
furnished, and two one-foot square samples to the Engineer for review prior to submittal of 
design and detailed engineering.  
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Appendix 5.1 
 
Ground-borne Vibration Calculations  



Building Description 
and Location Uses Horizontal 

Distance Equipments 
PPV ref 

(mm/sec) 
for 5.5 m (1) 

PPV (mm/s) 
@ distance Lv (VdB) Accumulative 

level (VdB)

Hand held Breaker 0.279 0.087 99
Excavator mounted with Breaker 0.298 0.092 99
Vibrator Pile Driver 0.638 0.198 106
Hydraulic Foundation Drill 0.536 0.166 104

Hand held Breaker 0.279 0.029 89
Excavator mounted with Breaker 0.298 0.031 90

85 TBM 91

Building Description 
and Location Uses Horizontal 

Distance Equipments 
PPV ref 

(mm/sec) 
for 5.5 m (1) 

PPV (mm/s) 
@ distance Lv (VdB) Accumulative 

level (VdB)

Hand held Breaker 0.279 0.0036 71
Excavator mounted with Breaker 0.298 0.0038 72
Hydraulic Foundation Drill 0.536 0.0069 77

15* TBM 107

Building Description 
and Location Uses Horizontal 

Distance Equipments 
PPV ref 

(mm/sec) 
for 5.5 m (1) 

PPV (mm/s) 
@ distance Lv (VdB) Accumulative 

level (VdB)

Hand held Breaker 0.279 0.018 85
Excavator mounted with Breaker 0.298 0.019 86
Hydraulic Foundation Drill 0.536 0.035 91
Vibrator Pile Driver 0.638 0.042 92

Hand held Breaker 0.279 0.022 87
Excavator mounted with Breaker 0.298 0.023 87

16 TBM 105

Building Description 
and Location Uses Horizontal 

Distance Equipments 
PPV ref 

(mm/sec) 
for 5.5 m (1) 

PPV (mm/s) 
@ distance Lv (VdB) Accumulative 

level (VdB)

Hand held Breaker 0.279 0.00155 64
Excavator mounted with Breaker 0.298 0.00166 64
Hydraulic Foundation Drill 0.536 0.00299 70
Vibrator Pile Driver 0.638 0.00355 71

8 TBM 112

Building Description 
and Location Uses Horizontal 

Distance Equipments 
PPV ref 

(mm/sec) 
for 5.5 m (1) 

PPV (mm/s) 
@ distance Lv (VdB) Accumulative 

level (VdB)

Hand held Breaker 0.279 0.0048 74
Excavator mounted with Breaker 0.298 0.0051 74
Hydraulic Foundation Drill 0.536 0.0091 79

Hand held Breaker 0.279 0.0050 74
Excavator mounted with Breaker 0.298 0.0054 75
Piling rig 0.638 0.012 81

5 115

Australian High 
Commission, 25 Napier 

Rd

Embassy /  
Commission

Station construction Activities

Lauching shaft construction activity

81.2

82.7
80

83

95.6

90.1
30

34

TBM

Appendix 5.1 - Detailed Vibration Calculation for PME use 

Station construction Activities

25

109.2

Demolition activities

92.5

Yong An Park, 325 
River Valley Rd Residential 

12

100Botanic Gardens View, 
1 Taman Serasi Residential 

Station construction Activities

78.8

Kum Hing Court, 28 
Tomlinson Road Residential 

Station construction Activities

74.3
175

Orchard Bel Air, 245 
Orchard Boulevard Residential 

Station construction Activities

Demolition activities



Building Description 
and Location Uses Horizontal 

Distance Equipments 
PPV ref 

(mm/sec) 
for 5.5 m (1) 

PPV (mm/s) 
@ distance Lv (VdB) Accumulative 

level (VdB)

Hand held Breaker 0.279 0.0009 59
Excavator mounted with Breaker 0.298 0.0010 60
Hydraulic Foundation Drill 0.536 0.0017 65
Vibrator Pile Driver 0.638 0.0021 66

25 TBM 102

Building Description 
and Location Uses Horizontal 

Distance Equipments 
PPV ref 

(mm/sec) 
for 5.5 m (1) 

PPV (mm/s) 
@ distance Lv (VdB) Accumulative 

level (VdB)

Hand held Breaker 0.279 0.009 79
Excavator mounted with Breaker 0.298 0.010 80
Vibrator Pile Driver 0.638 0.021 86
Hydraulic Foundation Drill 0.536 0.017 85

150 TBM 86

Building Description 
and Location Uses Horizontal 

Distance Equipments 
PPV ref 

(mm/sec) 
for 5.5 m (1) 

PPV (mm/s) 
@ distance Lv (VdB) Accumulative 

level (VdB)

Hand held Breaker 0.279 0.031 90
Excavator mounted with Breaker 0.298 0.033 90
Hydraulic Foundation Drill 0.536 0.059 95

Hand held Breaker 0.279 0.0027 69
Excavator mounted with Breaker 0.298 0.0029 69
Piling rig 0.638 0.0063 76

Hydraulic Foundation Drill 0.536 0.0588 95 95.0
50 TBM 95

Building Description 
and Location Uses Horizontal 

Distance Equipments 
PPV ref 

(mm/sec) 
for 5.5 m (1) 

PPV (mm/s) 
@ distance Lv (VdB) Accumulative 

level (VdB)

Hand held Breaker 0.279 0.018 85
Excavator mounted with Breaker 0.298 0.019 86
Hydraulic Foundation Drill 0.536 0.035 91
Vibrator Pile Driver 0.638 0.042 92

Vibrator Pile Driver 0.638 0.108 101
50 TBM 95

Building Description 
and Location Uses Horizontal 

Distance Equipments 
PPV ref 

(mm/sec) 
for 5.5 m (1) 

PPV (mm/s) 
@ distance Lv (VdB) Accumulative 

level (VdB)

Hand held Breaker 0.279 0.024 88
Excavator mounted with Breaker 0.298 0.026 88
Vibrator Pile Driver 0.638 0.056 95
Hydraulic Foundation Drill 0.536 0.047 93

Vibrator Pile Driver 0.638 0.129 102
Hydraulic Foundation Drill 0.536 0.108 101

83 TBM 92

Notes:
(1) Reference values were obtained from the Kowloon Canton Railway Corporation, Kowloon Southern Link - GSA 5100 EIA report

Station construction Activities

95.6

Geck Hong Tian 
Temple, 495 Havelock 

Rd
Others

Station construction Activities

98.1
28

34

Entrance construction Activities
18

Camden Medical 
Centre, 1 Orchard 

Boulevard

Medical 
Institution

16
Entrance construction Activities

104.5

Gleneagles Hospital, 
6A Napier Rd

Medical 
Institution

Station construction Activities

Lauching shaft construction activity

24
97.4

77.4
120

Entrance construction Activities
24

Embassy of people’s 
republic of China, 150 

Tanglin Road

Embassy /  
Commission

Station construction Activities

69.6

89.6
54

250

ISS international 
school, 25 Paterson Rd

Educational 
Institution

Station construction Activities

* Vertical distance = 15m, horizontal distance = 0m for Botanic Gardens View. 



item Description
1 Octave Band Frequency

 
Vibratiuon Velocity, ref 10^-6 in/s

16

79.4

31.5

92.3

63

87.5

125

84

250

82.4

500

76.5

Hz

dB(V)

2 rms velocity 0.237 1.047 0.602 0.403 0.335 0.17 mm/s

3 Vibration Velocity, ref 10^-6 mm/s 107 120 116 112 110 105 dB(V)

4 Ro 6.5 6.5 6.5 6.5 6.5 6.5 m
R 85 85 85 85 85 85 m
Distance Attenuation -22 -22 -22 -22 -22 -22 dB

5 Soil Damping 0 0 0 0 0 0 dB

6 Building coupling loss -7 -7 -10 -13 -14 -14 dB

7 Floor to floor attenuation -1 -1 -1 -1 -1 -1 dB

8 Individual vibration 77 90 83 76 73 68 dB(V)

9 Predicted vibration for 
each viration path

91 dB(V)

 

item Description
1 Octave Band Frequency

 
Vibratiuon Velocity, ref 10^-6 in/s

16

79.4

31.5

92.3

63

87.5

125

84

250

82.4

500

76.5

Hz

dB(V)

2 rms velocity 0.237 1.047 0.602 0.403 0.335 0.17 mm/s

3 Vibration Velocity, ref 10^-6 mm/s 107 120 116 112 110 105 dB(V)

4 Ro 6.5 6.5 6.5 6.5 6.5 6.5 m
R 15 15 15 15 15 15 m
Distance Attenuation -7 -7 -7 -7 -7 -7 dB

5 Soil Damping 0 0 0 0 0 0 dB

6 Building coupling loss -7 -7 -10 -13 -14 -14 dB

7 Floor to floor attenuation 0 0 0 0 0 0 dB

8 Individual vibration 92.736 105.7 98.736 91.74 88.74 83.74 dB(V)

9 Predicted vibration for 
each viration path

107 dB(V)

item Description
1 Octave Band Frequency

 
Vibratiuon Velocity, ref 10^-6 in/s

16

79.4

31.5

92.3

63

87.5

125

84

250

82.4

500

76.5

Hz

dB(V)

2 rms velocity 0.237 1.047 0.602 0.403 0.335 0.17 mm/s
3 Vibration Velocity, ref 10^-6 mm/s 107 120 116 112 110 105 dB(V)

4 Ro 6.5 6.5 6.5 6.5 6.5 6.5 m
R 16 16 16 16 16 16 m
Distance Attenuation -8 -8 -8 -8 -8 -8 dB

5 Soil Damping 0 0 0 0 0 0 dB

6 Building coupling loss -7 -7 -10 -13 -14 -14 dB

7 Floor to floor attenuation -1 -1 -1 -1 -1 -1 dB

8 Individual vibration 91 104 97 90 87 82 dB(V)

9 Predicted vibration for 
each viration path

105 dB(V)

Appendix 5.1 - Detailed Vibration Calculation for TBM Operation 

Assumption
Rock drilling data from Lo Ma Chau
Peak Leq 95dB at a monitoring distance 6.5m
Adopting the frequency profile (on diaphagm wall) from Figure 6 1/3 
octave band was changed to 1/1 octave band

Assume -1 dB per floor, EIA Report Section 5.5.2

The whole transimission path is assumed to be rock. 

Transportation Noise Reference Book, EIA Report Section 5.5.2

The whole transimission path is assumed to be rock. 

Assume -1 dB per floor, EIA Report Section 5.5.2

The whole transimission path is assumed to be rock. 

Transportation Noise Reference Book, EIA Report Section 5.5.2

Assume -1 dB per floor, EIA Report Section 5.5.2

Assumption

Reference distance of TBM cutter head to the measurement point 

VSR 1 Yong An Park

Horizontal distance = 0m, vertical distance = 15m

Reference distance of TBM cutter head to the measurement point 
Shortest Horizontal Distance from TBM to VSR

Transportation Noise Reference Book, EIA Report Section 5.5.2

VSR 2 Botanic Gardens View

VSR 3 Orchard Bel Air

Reference distance of TBM cutter head to the measurement point 
Shortest Horizontal Distance from TBM to VSR

Rock drilling data from Lo Ma Chau
Peak Leq 95dB at a monitoring distance 6.5m
Adopting the frequency profile (on diaphagm wall) from Figure 6 1/3 
octave band was changed to 1/1 octave band

Assumption
Rock drilling data from Lo Ma Chau
Peak Leq 95dB at a monitoring distance 6.5m
Adopting the frequency profile (on diaphagm wall) from Figure 6 1/3 
octave band was changed to 1/1 octave band



item Description
1 Octave Band Frequency

 
Vibratiuon Velocity, ref 10^-6 in/s

16

79.4

31.5

92.3

63

87.5

125

84

250

82.4

500

76.5

Hz

dB(V)

2 rms velocity 0.237 1.047 0.602 0.403 0.335 0.17 mm/s

3 Vibration Velocity, ref 10^-6 mm/s 107 120 116 112 110 105 dB(V)

4 Ro 6.5 6.5 6.5 6.5 6.5 6.5 m
R 8 8 8 8 8 8 m
Distance Attenuation -2 -2 -2 -2 -2 -2 dB

5 Soil Damping 0 0 0 0 0 0 dB

6 Building coupling loss -7 -7 -10 -13 -14 -14 dB

7 Floor to floor attenuation 0 0 0 0 0 0 dB

8 Individual vibration 98 111 104 97 94 89 dB(V)

9 Predicted vibration for 
each viration path

112 dB(V)

item Description
1 Octave Band Frequency

 
Vibratiuon Velocity, ref 10^-6 in/s

16

79.4

31.5

92.3

63

87.5

125

84

250

82.4

500

76.5

Hz

dB(V)

2 rms velocity 0.237 1.047 0.602 0.403 0.335 0.17 mm/s

3 Vibration Velocity, ref 10^-6 mm/s 107 120 116 112 110 105 dB(V)

4 Ro 6.5 6.5 6.5 6.5 6.5 6.5 m
R 5 5 5 5 5 5 m
Distance Attenuation 2 2 2 2 2 2 dB

5 Soil Damping 0 0 0 0 0 0 dB

6 Building coupling loss -7 -7 -10 -13 -14 -14 dB

7 Floor to floor attenuation -1 -1 -1 -1 -1 -1 dB

8 Individual vibration 101 114 107 100 97 92 dB(V)

9 Predicted vibration for 
each viration path

115 dB(V)

item Description
1 Octave Band Frequency

 
Vibratiuon Velocity, ref 10^-6 in/s

16

79.4

31.5

92.3

63

87.5

125

84

250

82.4

500

76.5

Hz

dB(V)

2 rms velocity 0.237 1.047 0.602 0.403 0.335 0.17 mm/s

3 Vibration Velocity, ref 10^-6 mm/s 107 120 116 112 110 105 dB(V)

4 Ro 6.5 6.5 6.5 6.5 6.5 6.5 m
R 25 25 25 25 25 25 m
Distance Attenuation -12 -12 -12 -12 -12 -12 dB

5 Soil Damping 0 0 0 0 0 0 dB

6 Building coupling loss -7 -7 -10 -13 -14 -14 dB

7 Floor to floor attenuation 0 0 0 0 0 0 dB

8 Individual vibration 88 101 94 87 84 79 dB(V)

9 Predicted vibration for 
each viration path

102 dB(V)

Rock drilling data from Lo Ma Chau
Peak Leq 95dB at a monitoring distance 6.5m
Adopting the frequency profile (on diaphagm wall) from Figure 6 1/3 
octave band was changed to 1/1 octave band

Assume -1 dB per floor, EIA Report Section 5.5.2

VSR 5 Australian High Commission

Shortest Horizontal Distance from TBM to VSR

Assumption

The whole transimission path is assumed to be rock. 

Transportation Noise Reference Book, EIA Report Section 5.5.2

Assume -1 dB per floor, EIA Report Section 5.5.2

Assumption
Rock drilling data from Lo Ma Chau
Peak Leq 95dB at a monitoring distance 6.5m
Adopting the frequency profile (on diaphagm wall) from Figure 6 1/3 
octave band was changed to 1/1 octave band

The whole transimission path is assumed to be rock. 

Transportation Noise Reference Book, EIA Report Section 5.5.2

Assumption
Rock drilling data from Lo Ma Chau
Peak Leq 95dB at a monitoring distance 6.5m
Adopting the frequency profile (on diaphagm wall) from Figure 6 1/3 
octave band was changed to 1/1 octave band

The whole transimission path is assumed to be rock. 

Transportation Noise Reference Book, EIA Report Section 5.5.2

Assume -1 dB per floor, EIA Report Section 5.5.2

Reference distance of TBM cutter head to the measurement point 
Shortest Horizontal Distance from TBM to VSR

VSR 6 Embassy of people’s republic of China

Reference distance of TBM cutter head to the measurement point 
Shortest Horizontal Distance from TBM to VSR

Reference distance of TBM cutter head to the measurement point 

VSR 4 Kum Hing Court



item Description
1 Octave Band Frequency

 
Vibratiuon Velocity, ref 10^-6 in/s

16

79.4

31.5

92.3

63

87.5

125

84

250

82.4

500

76.5

Hz

dB(V)

2 rms velocity 0.237 1.047 0.602 0.403 0.335 0.17 mm/s
3 Vibration Velocity, ref 10^-6 mm/s 107 120 116 112 110 105 dB(V)

4 Ro 6.5 6.5 6.5 6.5 6.5 6.5 m
R 150 150 150 150 150 150 m
Distance Attenuation -27 -27 -27 -27 -27 -27 dB

5 Soil Damping 0 0 0 0 0 0 dB

6 Building coupling loss -7 -7 -10 -13 -14 -14 dB

7 Floor to floor attenuation -1 -1 -1 -1 -1 -1 dB

8 Individual vibration 72 85 78 71 68 63 dB(V)

9 Predicted vibration for 
each viration path

86 dB(V)

item Description
1 Octave Band Frequency

 
Vibratiuon Velocity, ref 10^-6 in/s

16

79.4

31.5

92.3

63

87.5

125

84

250

82.4

500

76.5

Hz

dB(V)

2 rms velocity 0.237 1.047 0.602 0.403 0.335 0.17 mm/s

3 Vibration Velocity, ref 10^-6 mm/s 107 120 116 112 110 105 dB(V)
4 Ro 6.5 6.5 6.5 6.5 6.5 6.5 m

R 50 50 50 50 50 50 m
Distance Attenuation -18 -18 -18 -18 -18 -18 dB

5 Soil Damping 0 0 0 0 0 0 dB

6 Building coupling loss -7 -7 -10 -13 -14 -14 dB

7 Floor to floor attenuation -1 -1 -1 -1 -1 -1 dB

8 Individual vibration 81 94 87 80 77 72 dB(V)

9 Predicted vibration for 
each viration path

95 dB(V)

item Description
1 Octave Band Frequency

 
Vibratiuon Velocity, ref 10^-6 in/s

16

79.4

31.5

92.3

63

87.5

125

84

250

82.4

500

76.5

Hz

dB(V)

2 rms velocity 0.237 1.047 0.602 0.403 0.335 0.17 mm/s

3 Vibration Velocity, ref 10^-6 mm/s 107 120 116 112 110 105 dB(V)
4 Ro 6.5 6.5 6.5 6.5 6.5 6.5 m

R 83 83 83 83 83 83 m
Distance Attenuation -22 -22 -22 -22 -22 -22 dB

5 Soil Damping 0 0 0 0 0 0 dB

6 Building coupling loss -7 -7 -10 -13 -14 -14 dB

7 Floor to floor attenuation 0 0 0 0 0 0 dB

8 Individual vibration 78 91 84 77 74 69 dB(V)

9 Predicted vibration for 
each viration path

92 dB(V)

The whole transimission path is assumed to be rock. 

Transportation Noise Reference Book, EIA Report Section 5.5.2

Assume -1 dB per floor, EIA Report Section 5.5.2

Assumption
Rock drilling data from Lo Ma Chau
Peak Leq 95dB at a monitoring distance 6.5m
Adopting the frequency profile (on diaphagm wall) from Figure 6 1/3 
octave band was changed to 1/1 octave band

VSR 10 Geck Hong Tian Temple

VSR 7 ISS international school

Reference distance of TBM cutter head to the measurement point 
Shortest Horizontal Distance from TBM to VSR

Assume -1 dB per floor, EIA Report Section 5.5.2

Assumption
Rock drilling data from Lo Ma Chau
Peak Leq 95dB at a monitoring distance 6.5m
Adopting the frequency profile (on diaphagm wall) from Figure 6 1/3 
octave band was changed to 1/1 octave band

Assumption
Rock drilling data from Lo Ma Chau
Peak Leq 95dB at a monitoring distance 6.5m
Adopting the frequency profile (on diaphagm wall) from Figure 6 1/3 
octave band was changed to 1/1 octave band

The whole transimission path is assumed to be rock. 

Transportation Noise Reference Book, EIA Report Section 5.5.2

Reference distance of TBM cutter head to the measurement point 
Shortest Horizontal Distance from TBM to VSR

VSR 8 Gleneagles Hospital & VSR 9 Camden Medical Centre

Assume -1 dB per floor, EIA Report Section 5.5.2

The whole transimission path is assumed to be rock. 

Transportation Noise Reference Book, EIA Report Section 5.5.2

Reference distance of TBM cutter head to the measurement point 
Shortest Horizontal Distance from TBM to VSR
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Appendix 5.2 Groundborne Noise Calculation for Breakers, Drill rig and Pile rig

PME Excavator Mounted Breaker

Item Description Assumption
1 Octave Band Frequency 16 31.5 63 125 250 500 Hz

2 rms velocity 0.059 0.068 0.062 0.05 0.062 0.121 mm/s Adopted from KSL EIA Appendix 7-1, Site Vibration Measurement

3 Vibration Velocity, ref 10^ -6 mm/s 95 97 96 94 96 102 dB(V)

4 Ro 5.5 5.5 5.5 5.5 5.5 5.5 m Site measure of breaker operation at distance = 5.5m 
R 16 16 16 16 16 16 m Shortest distance from the site to the NSR
Distance Attenuation -9 -9 -9 -9 -9 -9 dB

5 Soil Damping 0 0 0 0 0 0 dB The whole transmission path is assumed to be rock

6 Building Coupling Loss -7 -7 -10 -13 -14 -14 dB Transportation Noise Reference Book, EIA Report Section 5.5.2

7 Floor to Floor Attenuation 0 0 0 0 0 0 dB

8 Conversion from Vibration to Noise -27 -27 -27 -27 -27 -27 dB Adopted from KSL EIA Table 7-4

9 Conversion to A-weighted Noise -56.7 -39.4 -26.2 -16.1 -8.6 -3.2 dB(A) Standard acoustic principle

10 Individual Groundborne Noise -5 14 24 29 37 49 dB(A) Standard acoustic principle

11 Predicted Groundborne Noise for 49 dB(A)
Vibration Path

PME Drill Rig

20log(0.536/0.298) Site assessment in KSL EIA Appendix 7-1

PME Pile Rig

20log(0.638/0.298) Site assessment in KSL EIA Appendix 7-1

PME Excavator Mounted Breaker

Item Description Assumption
1 Octave Band Frequency 16 31.5 63 125 250 500 Hz

2 rms velocity 0.059 0.068 0.062 0.05 0.062 0.121 mm/s Adopted from KSL EIA Appendix 7-1, Site Vibration Measurement

3 Vibration Velocity, ref 10^ -6 mm/s 95 97 96 94 96 102 dB(V)

4 Ro 5.5 5.5 5.5 5.5 5.5 5.5 m Site measure of breaker operation at distance = 5.5m 
R 90 90 90 90 90 90 m Shortest distance from the site to the NSR
Distance Attenuation -24 -24 -24 -24 -24 -24 dB

5 Soil Damping 0 0 0 0 0 0 dB The whole transmission path is assumed to be rock

6 Building Coupling Loss -7 -7 -10 -13 -14 -14 dB Transportation Noise Reference Book, EIA Report Section 5.5.2

7 Floor to Floor Attenuation 0 0 0 0 0 0 dB

8 Conversion from Vibration to Noise -23 -23 -23 -23 -23 -23 dB Adopted from KSL EIA Table 7-4

9 Conversion to A-weighted Noise -56.7 -39.4 -26.2 -16.1 -8.6 -3.2 dB(A) Standard acoustic principle

10 Individual Groundborne Noise -16 3 13 18 26 38 dB(A) Standard acoustic principle

11 Predicted Groundborne Noise for 38 dB(A)
Vibration Path

PME Drill Rig

20log(0.536/0.298) Site assessment in KSL EIA Appendix 7-1

PME Pile Rig

20log(0.638/0.298) Site assessment in KSL EIA Appendix 7-1

dB(A)

dB(A)

5.1

54

43 dB(A)

55 dB(A)

Using the calculated breaker noise to correct to Rock Drill Noise 5.1 dB(A)

Using the calculated breaker noise to correct to pipepile Noise 6.6 dB(A)

Assume -1 dB per floor, EIA Report Section 5.5.2

Assume -1 dB per floor, EIA Report Section 5.5.2

Using the calculated breaker noise to correct to pipepile Noise 6.6 dB(A)

44 dB(A)

NSR 1 Stevens Court

NSR 2  Raffles House Preschool

Predicted Groundborne Noise for drill rig operation

Predicted Groundborne Noise for pile rig operation

Predicted Groundborne Noise for pile rig operation

Using the calculated breaker noise to correct to Rock Drill Noise

Predicted Groundborne Noise for drill rig operation



PME Excavator Mounted Breaker

Item Description Assumption
1 Octave Band Frequency 16 31.5 63 125 250 500 Hz

2 rms velocity 0.059 0.068 0.062 0.05 0.062 0.121 mm/s Adopted from KSL EIA Appendix 7-1, Site Vibration Measurement

3 Vibration Velocity, ref 10^ -6 mm/s 95 97 96 94 96 102 dB(V)

4 Ro 5.5 5.5 5.5 5.5 5.5 5.5 m Site measure of breaker operation at distance = 5.5m 
R 18 18 18 18 18 18 m Shortest distance from the site to the NSR
Distance Attenuation -10 -10 -10 -10 -10 -10 dB

5 Soil Damping 0 0 0 0 0 0 dB The whole transmission path is assumed to be rock

6 Building Coupling Loss -7 -7 -10 -13 -14 -14 dB Transportation Noise Reference Book, EIA Report Section 5.5.2

7 Floor to Floor Attenuation -1 -1 -1 -1 -1 -1 dB

8 Conversion from Vibration to Noise -27 -27 -27 -27 -27 -27 dB Adopted from KSL EIA Table 7-4

9 Conversion to A-weighted Noise -56.7 -39.4 -26.2 -16.1 -8.6 -3.2 dB(A) Standard acoustic principle

10 Individual Groundborne Noise -7 12 22 27 35 47 dB(A) Standard acoustic principle

11 Predicted Groundborne Noise for 47 dB(A)
Vibration Path

PME Drill Rig

20log(0.536/0.298) Site assessment in KSL EIA Appendix 7-1

PME Pile Rig

20log(0.638/0.298) Site assessment in KSL EIA Appendix 7-1

PME Excavator Mounted Breaker

Item Description Assumption
1 Octave Band Frequency 16 31.5 63 125 250 500 Hz

2 rms velocity 0.059 0.068 0.062 0.05 0.062 0.121 mm/s Adopted from KSL EIA Appendix 7-1, Site Vibration Measurement

3 Vibration Velocity, ref 10^ -6 mm/s 95 97 96 94 96 102 dB(V)

4 Ro 5.5 5.5 5.5 5.5 5.5 5.5 m Site measure of breaker operation at distance = 5.5m 
R 18 18 18 18 18 18 m Shortest distance from the site to the NSR
Distance Attenuation -10 -10 -10 -10 -10 -10 dB

5 Soil Damping 0 0 0 0 0 0 dB The whole transmission path is assumed to be rock

6 Building Coupling Loss -7 -7 -10 -13 -14 -14 dB Transportation Noise Reference Book, EIA Report Section 5.5.2

7 Floor to Floor Attenuation -1 -1 -1 -1 -1 -1 dB

8 Conversion from Vibration to Noise -27 -27 -27 -27 -27 -27 dB Adopted from KSL EIA Table 7-4

9 Conversion to A-weighted Noise -56.7 -39.4 -26.2 -16.1 -8.6 -3.2 dB(A) Standard acoustic principle

10 Individual Groundborne Noise -7 12 22 27 35 47 dB(A) Standard acoustic principle

11 Predicted Groundborne Noise for 47 dB(A)
Vibration Path

PME Pile Rig

20log(0.638/0.298) Site assessment in KSL EIA Appendix 7-1

Assume -1 dB per floor, EIA Report Section 5.5.2

Assume -1 dB per floor, EIA Report Section 5.5.2

5.1 dB(A)

52 dB(A)

dB(A)

6.6 dB(A)

Predicted Groundborne Noise for pile rig operation 53 dB(A)

5.1 dB(A)

Predicted Groundborne Noise for pile rig operation 52

NSR 3  The Equatorial

NSR 4  Villa D’Este

Using the calculated breaker noise to correct to pipepile Noise

Using the calculated breaker noise to correct to pipepile Noise

Using the calculated breaker noise to correct to Rock Drill Noise

Predicted Groundborne Noise for drill rig operation



PME Excavator Mounted Breaker

Item Description Assumption
1 Octave Band Frequency 16 31.5 63 125 250 500 Hz

2 rms velocity 0.059 0.068 0.062 0.05 0.062 0.121 mm/s Adopted from KSL EIA Appendix 7-1, Site Vibration Measurement

3 Vibration Velocity, ref 10^ -6 mm/s 95 97 96 94 96 102 dB(V)

4 Ro 5.5 5.5 5.5 5.5 5.5 5.5 m Site measure of breaker operation at distance = 5.5m 
R 12 12 12 12 12 12 m Shortest distance from the site to the NSR
Distance Attenuation -7 -7 -7 -7 -7 -7 dB

5 Soil Damping 0 0 0 0 0 0 dB The whole transmission path is assumed to be rock

6 Building Coupling Loss -7 -7 -10 -13 -14 -14 dB Transportation Noise Reference Book, EIA Report Section 5.5.2

7 Floor to Floor Attenuation -1 -1 -1 -1 -1 -1 dB

8 Conversion from Vibration to Noise -27 -27 -27 -27 -27 -27 dB Adopted from KSL EIA Table 7-4

9 Conversion to A-weighted Noise -56.7 -39.4 -26.2 -16.1 -8.6 -3.2 dB(A) Standard acoustic principle

10 Individual Groundborne Noise -3 16 25 30 39 50 dB(A) Standard acoustic principle

11 Predicted Groundborne Noise for 50 dB(A)
each Vibration Path

PME Excavator Mounted Breaker

Item Description Assumption
1 Octave Band Frequency 16 31.5 63 125 250 500 Hz

2 rms velocity 0.059 0.068 0.062 0.05 0.062 0.121 mm/s Adopted from KSL EIA Appendix 7-1, Site Vibration Measurement

3 Vibration Velocity, ref 10^ -6 mm/s 95 97 96 94 96 102 dB(V)

4 Ro 5.5 5.5 5.5 5.5 5.5 5.5 m Site measure of breaker operation at distance = 5.5m 
R 24 24 24 24 24 24 m Shortest distance from the site to the NSR
Distance Attenuation -13 -13 -13 -13 -13 -13 dB

5 Soil Damping 0 0 0 0 0 0 dB The whole transmission path is assumed to be rock

6 Building Coupling Loss -7 -7 -10 -13 -14 -14 dB Transportation Noise Reference Book, EIA Report Section 5.5.2

7 Floor to Floor Attenuation -2 -2 -2 -2 -2 -2 dB

8 Conversion from Vibration to Noise -27 -27 -27 -27 -27 -27 dB Adopted from KSL EIA Table 7-4

9 Conversion to A-weighted Noise -56.7 -39.4 -26.2 -16.1 -8.6 -3.2 dB(A) Standard acoustic principle

10 Individual Groundborne Noise -10 9 18 23 32 43 dB(A) Standard acoustic principle

11 Predicted Groundborne Noise for 43 dB(A)
each Vibration Path

PME Drill Rig

20log(0.536/0.298) Site assessment in KSL EIA Appendix 7-1

Assume -1 dB per floor, EIA Report Section 5.5.2

Assume -1 dB per floor, EIA Report Section 5.5.2

Using the calculated breaker noise to correct to Rock Drill Noise 5.1 dB(A)

Predicted Groundborne Noise for drill rig operation 48 dB(A)

NSR 5  78A Fernhill Close

NSR 6 Gleneagles Hospital



PME Excavator Mounted Breaker

Item Description Assumption
1 Octave Band Frequency 16 31.5 63 125 250 500 Hz

2 rms velocity 0.059 0.068 0.062 0.05 0.062 0.121 mm/s Adopted from KSL EIA Appendix 7-1, Site Vibration Measurement

3 Vibration Velocity, ref 10^ -6 mm/s 95 97 96 94 96 102 dB(V)

4 Ro 5.5 5.5 5.5 5.5 5.5 5.5 m Site measure of breaker operation at distance = 5.5m 
R 83 83 83 83 83 83 m Shortest distance from the site to the NSR
Distance Attenuation -24 -24 -24 -24 -24 -24 dB

5 Soil Damping 0 0 0 0 0 0 dB The whole transmission path is assumed to be rock

6 Building Coupling Loss -7 -7 -10 -13 -14 -14 dB Transportation Noise Reference Book, EIA Report Section 5.5.2

7 Floor to Floor Attenuation -1 -1 -1 -1 -1 -1 dB

8 Conversion from Vibration to Noise -27 -27 -27 -27 -27 -27 dB Adopted from KSL EIA Table 7-4

9 Conversion to A-weighted Noise -56.7 -39.4 -26.2 -16.1 -8.6 -3.2 dB(A) Standard acoustic principle

10 Individual Groundborne Noise -20 -1 8 13 22 33 dB(A) Standard acoustic principle

11 Predicted Groundborne Noise for 34 dB(A)
each Vibration Path

PME Drill Rig

20log(0.536/0.298) Site assessment in KSL EIA Appendix 7-1

NSR 8 Camden Medical Centre
PME Excavator Mounted Breaker

Item Description Assumption
1 Octave Band Frequency 16 31.5 63 125 250 500 Hz

2 rms velocity 0.059 0.068 0.062 0.05 0.062 0.121 mm/s Adopted from KSL EIA Appendix 7-1, Site Vibration Measurement

3 Vibration Velocity, ref 10^ -6 mm/s 95 97 96 94 96 102 dB(V)

4 Ro 5.5 5.5 5.5 5.5 5.5 5.5 m Site measure of breaker operation at distance = 5.5m 
R 34 34 34 34 34 34 m Shortest distance from the site to the NSR
Distance Attenuation -16 -16 -16 -16 -16 -16 dB

5 Soil Damping 0 0 0 0 0 0 dB The whole transmission path is assumed to be rock

6 Building Coupling Loss -7 -7 -10 -13 -14 -14 dB Transportation Noise Reference Book, EIA Report Section 5.5.2

7 Floor to Floor Attenuation -1 -1 -1 -1 -1 -1 dB

8 Conversion from Vibration to Noise -27 -27 -27 -27 -27 -27 dB Adopted from KSL EIA Table 7-4

9 Conversion to A-weighted Noise -56.7 -39.4 -26.2 -16.1 -8.6 -3.2 dB(A) Standard acoustic principle

10 Individual Groundborne Noise -13 7 16 21 30 41 dB(A) Standard acoustic principle

11 Predicted Groundborne Noise for 41 dB(A)
each Vibration Path

PME Drill Rig

20log(0.536/0.298) Site assessment in KSL EIA Appendix 7-1

PME Pile Rig

20log(0.638/0.298) Site assessment in KSL EIA Appendix 7-1

Assume -1 dB per floor, EIA Report Section 5.5.2

Assume -1 dB per floor, EIA Report Section 5.5.2

Predicted Groundborne Noise for drill rig operation 39 dB(A)

Using the calculated breaker noise to correct to Rock Drill Noise 5.1 dB(A)

NSR 7 Australian High Commission

Predicted Groundborne Noise for pile rig operation 48 dB(A)

Using the calculated breaker noise to correct to Rock Drill Noise 5.1 dB(A)

Predicted Groundborne Noise for drill rig operation 46 dB(A)

Using the calculated breaker noise to correct to pipepile Noise 6.6 dB(A)



NSR 9 Tourism Court
PME Excavator Mounted Breaker

Item Description Assumption
1 Octave Band Frequency 16 31.5 63 125 250 500 Hz

2 rms velocity 0.059 0.068 0.062 0.05 0.062 0.121 mm/s Adopted from KSL EIA Appendix 7-1, Site Vibration Measurement

3 Vibration Velocity, ref 10^ -6 mm/s 95 97 96 94 96 102 dB(V)

4 Ro 5.5 5.5 5.5 5.5 5.5 5.5 m Site measure of breaker operation at distance = 5.5m 
R 9 9 9 9 9 9 m Shortest distance from the site to the NSR
Distance Attenuation -4 -4 -4 -4 -4 -4 dB

5 Soil Damping 0 0 0 0 0 0 dB The whole transmission path is assumed to be rock

6 Building Coupling Loss -7 -7 -10 -13 -14 -14 dB Transportation Noise Reference Book, EIA Report Section 5.5.2

7 Floor to Floor Attenuation -3 -3 -3 -3 -3 -3 dB

8 Conversion from Vibration to Noise -27 -27 -27 -27 -27 -27 dB Adopted from KSL EIA Table 7-4

9 Conversion to A-weighted Noise -56.7 -39.4 -26.2 -16.1 -8.6 -3.2 dB(A) Standard acoustic principle

10 Individual Groundborne Noise -3 16 26 31 39 51 dB(A) Standard acoustic principle

11 Predicted Groundborne Noise for 51 dB(A)
each Vibration Path

PME Pile Rig

20log(0.638/0.298) Site assessment in KSL EIA Appendix 7-1

PME Excavator Mounted Breaker

Item Description Assumption
1 Octave Band Frequency 16 31.5 63 125 250 500 Hz

2 rms velocity 0.059 0.068 0.062 0.05 0.062 0.121 mm/s Adopted from KSL EIA Appendix 7-1, Site Vibration Measurement

3 Vibration Velocity, ref 10^ -6 mm/s 95 97 96 94 96 102 dB(V)

4 Ro 5.5 5.5 5.5 5.5 5.5 5.5 m Site measure of breaker operation at distance = 5.5m 
R 34 34 34 34 34 34 m Shortest distance from the site to the NSR
Distance Attenuation -16 -16 -16 -16 -16 -16 dB

5 Soil Damping 0 0 0 0 0 0 dB The whole transmission path is assumed to be rock

6 Building Coupling Loss -7 -7 -10 -13 -14 -14 dB Transportation Noise Reference Book, EIA Report Section 5.5.2

7 Floor to Floor Attenuation -1 -1 -1 -1 -1 -1 dB

8 Conversion from Vibration to Noise -27 -27 -27 -27 -27 -27 dB Adopted from KSL EIA Table 7-4

9 Conversion to A-weighted Noise -56.7 -39.4 -26.2 -16.1 -8.6 -3.2 dB(A) Standard acoustic principle

10 Individual Groundborne Noise -13 7 16 21 30 41 dB(A) Standard acoustic principle

11 Predicted Groundborne Noise for 41 dB(A)
each Vibration Path

PME Drill Rig

20log(0.536/0.298) Site assessment in KSL EIA Appendix 7-1

PME Pile Rig

20log(0.638/0.298) Site assessment in KSL EIA Appendix 7-1

Assume -1 dB per floor, EIA Report Section 5.5.2

Assume -1 dB per floor, EIA Report Section 5.5.2

Using the calculated breaker noise to correct to pipepile Noise 6.6 dB(A)

Predicted Groundborne Noise for pile rig operation 57 dB(A)

Using the calculated breaker noise to correct to Rock Drill Noise 5.1 dB(A)

NSR 10 Orchard Bel Air 

Predicted Groundborne Noise for drill rig operation 46 dB(A)

Using the calculated breaker noise to correct to pipepile Noise 6.6 dB(A)

Predicted Groundborne Noise for pile rig operation 48 dB(A)



NSR 11 ISS International School
PME Excavator Mounted Breaker

Item Description Assumption
1 Octave Band Frequency 16 31.5 63 125 250 500 Hz

2 rms velocity 0.059 0.068 0.062 0.05 0.062 0.121 mm/s Adopted from KSL EIA Appendix 7-1, Site Vibration Measurement

3 Vibration Velocity, ref 10^ -6 mm/s 95 97 96 94 96 102 dB(V)

4 Ro 5.5 5.5 5.5 5.5 5.5 5.5 m Site measure of breaker operation at distance = 5.5m 
R 54 54 54 54 54 54 m Shortest distance from the site to the NSR
Distance Attenuation -20 -20 -20 -20 -20 -20 dB

5 Soil Damping 0 0 0 0 0 0 dB The whole transmission path is assumed to be rock

6 Building Coupling Loss -7 -7 -10 -13 -14 -14 dB Transportation Noise Reference Book, EIA Report Section 5.5.2

7 Floor to Floor Attenuation -1 -1 -1 -1 -1 -1 dB

8 Conversion from Vibration to Noise -23 -23 -23 -23 -23 -23 dB Adopted from KSL EIA Table 7-4

9 Conversion to A-weighted Noise -56.7 -39.4 -26.2 -16.1 -8.6 -3.2 dB(A) Standard acoustic principle

10 Individual Groundborne Noise -13 7 16 21 30 41 dB(A) Standard acoustic principle

11 Predicted Groundborne Noise for 41 dB(A)
each Vibration Path

PME Drill Rig

20log(0.536/0.298) Site assessment in KSL EIA Appendix 7-1

PME Pile Rig

20log(0.638/0.298) Site assessment in KSL EIA Appendix 7-1

NSR 12 Orchard Park Suites
PME Excavator Mounted Breaker

Item Description Assumption
1 Octave Band Frequency 16 31.5 63 125 250 500 Hz

2 rms velocity 0.059 0.068 0.062 0.05 0.062 0.121 mm/s Adopted from KSL EIA Appendix 7-1, Site Vibration Measurement

3 Vibration Velocity, ref 10^ -6 mm/s 95 97 96 94 96 102 dB(V)

4 Ro 5.5 5.5 5.5 5.5 5.5 5.5 m Site measure of breaker operation at distance = 5.5m 
R 64 64 64 64 64 64 m Shortest distance from the site to the NSR
Distance Attenuation -21 -21 -21 -21 -21 -21 dB

5 Soil Damping 0 0 0 0 0 0 dB The whole transmission path is assumed to be rock

6 Building Coupling Loss -7 -7 -10 -13 -14 -14 dB Transportation Noise Reference Book, EIA Report Section 5.5.2

7 Floor to Floor Attenuation 0 0 0 0 0 0 dB

8 Conversion from Vibration to Noise -27 -27 -27 -27 -27 -27 dB Adopted from KSL EIA Table 7-4

9 Conversion to A-weighted Noise -56.7 -39.4 -26.2 -16.1 -8.6 -3.2 dB(A) Standard acoustic principle

10 Individual Groundborne Noise -17 2 11 17 25 36 dB(A) Standard acoustic principle

11 Predicted Groundborne Noise for 37 dB(A)
each Vibration Path

PME Drill Rig

20log(0.536/0.298) Site assessment in KSL EIA Appendix 7-1

PME Pile Rig

20log(0.638/0.298) Site assessment in KSL EIA Appendix 7-1

Assume -1 dB per floor, EIA Report Section 5.5.2

Assume -1 dB per floor, EIA Report Section 5.5.2

Using the calculated breaker noise to correct to Rock Drill Noise 5.1 dB(A)

Predicted Groundborne Noise for drill rig operation 46 dB(A)

Using the calculated breaker noise to correct to pipepile Noise 6.6 dB(A)

Predicted Groundborne Noise for pile rig operation 48 dB(A)

Using the calculated breaker noise to correct to Rock Drill Noise 5.1 dB(A)

Predicted Groundborne Noise for drill rig operation 42 dB(A)

Using the calculated breaker noise to correct to pipepile Noise 6.6 dB(A)

Predicted Groundborne Noise for pile rig operation 43 dB(A)



NSR 13 Ion Orchard
PME Excavator Mounted Breaker

Item Description Assumption
1 Octave Band Frequency 16 31.5 63 125 250 500 Hz

2 rms velocity 0.059 0.068 0.062 0.05 0.062 0.121 mm/s Adopted from KSL EIA Appendix 7-1, Site Vibration Measurement

3 Vibration Velocity, ref 10^ -6 mm/s 95 97 96 94 96 102 dB(V)

4 Ro 5.5 5.5 5.5 5.5 5.5 5.5 m Site measure of breaker operation at distance = 5.5m 
R 9 9 9 9 9 9 m Shortest distance from the site to the NSR
Distance Attenuation -4 -4 -4 -4 -4 -4 dB

5 Soil Damping 0 0 0 0 0 0 dB The whole transmission path is assumed to be rock

6 Building Coupling Loss -7 -7 -10 -13 -14 -14 dB Transportation Noise Reference Book, EIA Report Section 5.5.2

7 Floor to Floor Attenuation -4 -4 -4 -4 -4 -4 dB

8 Conversion from Vibration to Noise -27 -27 -27 -27 -27 -27 dB Adopted from KSL EIA Table 7-4

9 Conversion to A-weighted Noise -56.7 -39.4 -26.2 -16.1 -8.6 -3.2 dB(A) Standard acoustic principle

10 Individual Groundborne Noise -4 15 25 30 38 50 dB(A) Standard acoustic principle

11 Predicted Groundborne Noise for 50 dB(A)
each Vibration Path

PME Drill Rig

20log(0.536/0.298) Site assessment in KSL EIA Appendix 7-1

PME Pile Rig

20log(0.638/0.298) Site assessment in KSL EIA Appendix 7-1

NSR 14 Paterson Linc
PME Excavator Mounted Breaker

Item Description Assumption
1 Octave Band Frequency 16 31.5 63 125 250 500 Hz

2 rms velocity 0.059 0.068 0.062 0.05 0.062 0.121 mm/s Adopted from KSL EIA Appendix 7-1, Site Vibration Measurement

3 Vibration Velocity, ref 10^ -6 mm/s 95 97 96 94 96 102 dB(V)

4 Ro 5.5 5.5 5.5 5.5 5.5 5.5 m Site measure of breaker operation at distance = 5.5m 
R 66 66 66 66 66 66 m Shortest distance from the site to the NSR
Distance Attenuation -22 -22 -22 -22 -22 -22 dB

5 Soil Damping 0 0 0 0 0 0 dB The whole transmission path is assumed to be rock

6 Building Coupling Loss -7 -7 -10 -13 -14 -14 dB Transportation Noise Reference Book, EIA Report Section 5.5.2

7 Floor to Floor Attenuation -1 -1 -1 -1 -1 -1 dB

8 Conversion from Vibration to Noise -27 -27 -27 -27 -27 -27 dB Adopted from KSL EIA Table 7-4

9 Conversion to A-weighted Noise -56.7 -39.4 -26.2 -16.1 -8.6 -3.2 dB(A) Standard acoustic principle

10 Individual Groundborne Noise -18 1 10 15 24 35 dB(A) Standard acoustic principle

11 Predicted Groundborne Noise for 36 dB(A)
each Vibration Path

PME Drill Rig

20log(0.536/0.298) Site assessment in KSL EIA Appendix 7-1

PME Pile Rig

20log(0.638/0.298) Site assessment in KSL EIA Appendix 7-1

Assume -1 dB per floor, EIA Report Section 5.5.2

Assume -1 dB per floor, EIA Report Section 5.5.2

Using the calculated breaker noise to correct to Rock Drill Noise 5.1 dB(A)

Using the calculated breaker noise to correct to Rock Drill Noise 5.1 dB(A)

Predicted Groundborne Noise for drill rig operation 41 dB(A)

Predicted Groundborne Noise for drill rig operation 55 dB(A)

Using the calculated breaker noise to correct to pipepile Noise 6.6 dB(A)

Predicted Groundborne Noise for pile rig operation 56 dB(A)

Using the calculated breaker noise to correct to pipepile Noise 6.6 dB(A)

Predicted Groundborne Noise for pile rig operation 42 dB(A)



NSR 15 Twin Peaks
PME Excavator Mounted Breaker

Item Description Assumption
1 Octave Band Frequency 16 31.5 63 125 250 500 Hz

2 rms velocity 0.059 0.068 0.062 0.05 0.062 0.121 mm/s Adopted from KSL EIA Appendix 7-1, Site Vibration Measurement

3 Vibration Velocity, ref 10^ -6 mm/s 95 97 96 94 96 102 dB(V)

4 Ro 5.5 5.5 5.5 5.5 5.5 5.5 m Site measure of breaker operation at distance = 5.5m 
R 21 21 21 21 21 21 m Shortest distance from the site to the NSR
Distance Attenuation -12 -12 -12 -12 -12 -12 dB

5 Soil Damping 0 0 0 0 0 0 dB The whole transmission path is assumed to be rock

6 Building Coupling Loss -7 -7 -10 -13 -14 -14 dB Transportation Noise Reference Book, EIA Report Section 5.5.2

7 Floor to Floor Attenuation -1 -1 -1 -1 -1 -1 dB

8 Conversion from Vibration to Noise -27 -27 -27 -27 -27 -27 dB Adopted from KSL EIA Table 7-4

9 Conversion to A-weighted Noise -56.7 -39.4 -26.2 -16.1 -8.6 -3.2 dB(A) Standard acoustic principle

10 Individual Groundborne Noise -8 11 20 25 34 45 dB(A) Standard acoustic principle

11 Predicted Groundborne Noise for 46 dB(A)
each Vibration Path

PME Drill Rig

20log(0.536/0.298) Site assessment in KSL EIA Appendix 7-1

PME Pile Rig

20log(0.638/0.298) Site assessment in KSL EIA Appendix 7-1

NSR 16 Indian High Commission
PME Excavator Mounted Breaker

Item Description Assumption
1 Octave Band Frequency 16 31.5 63 125 250 500 Hz

2 rms velocity 0.059 0.068 0.062 0.05 0.062 0.121 mm/s Adopted from KSL EIA Appendix 7-1, Site Vibration Measurement

3 Vibration Velocity, ref 10^ -6 mm/s 95 97 96 94 96 102 dB(V)

4 Ro 5.5 5.5 5.5 5.5 5.5 5.5 m Site measure of breaker operation at distance = 5.5m 
R 54 54 54 54 54 54 m Shortest distance from the site to the NSR
Distance Attenuation -20 -20 -20 -20 -20 -20 dB

5 Soil Damping 0 0 0 0 0 0 dB The whole transmission path is assumed to be rock

6 Building Coupling Loss -7 -7 -10 -13 -14 -14 dB Transportation Noise Reference Book, EIA Report Section 5.5.2

7 Floor to Floor Attenuation 0 0 0 0 0 0 dB

8 Conversion from Vibration to Noise -27 -27 -27 -27 -27 -27 dB Adopted from KSL EIA Table 7-4

9 Conversion to A-weighted Noise -56.7 -39.4 -26.2 -16.1 -8.6 -3.2 dB(A) Standard acoustic principle

10 Individual Groundborne Noise -16 4 13 18 27 38 dB(A) Standard acoustic principle

11 Predicted Groundborne Noise for 38 dB(A)
each Vibration Path

PME Drill Rig

20log(0.536/0.298) Site assessment in KSL EIA Appendix 7-1

PME Pile Rig

20log(0.638/0.298) Site assessment in KSL EIA Appendix 7-1

Assume -1 dB per floor, EIA Report Section 5.5.2

Assume -1 dB per floor, EIA Report Section 5.5.2

dB(A)5.1Using the calculated breaker noise to correct to Rock Drill Noise

Using the calculated breaker noise to correct to Rock Drill Noise 5.1 dB(A)

Predicted Groundborne Noise for drill rig operation 43 dB(A)

Predicted Groundborne Noise for drill rig operation 51 dB(A)

Using the calculated breaker noise to correct to pipepile Noise 6.6 dB(A)

Predicted Groundborne Noise for pile rig operation 52 dB(A)

Using the calculated breaker noise to correct to pipepile Noise 6.6 dB(A)

Predicted Groundborne Noise for pile rig operation 45 dB(A)



NSR 17 Yong An Park
PME Excavator Mounted Breaker

Item Description Assumption
1 Octave Band Frequency 16 31.5 63 125 250 500 Hz

2 rms velocity 0.059 0.068 0.062 0.05 0.062 0.121 mm/s Adopted from KSL EIA Appendix 7-1, Site Vibration Measurement

3 Vibration Velocity, ref 10^ -6 mm/s 95 97 96 94 96 102 dB(V)

4 Ro 5.5 5.5 5.5 5.5 5.5 5.5 m Site measure of breaker operation at distance = 5.5m 
R 12 12 12 12 12 12 m Shortest distance from the site to the NSR
Distance Attenuation -7 -7 -7 -7 -7 -7 dB

5 Soil Damping 0 0 0 0 0 0 dB The whole transmission path is assumed to be rock

6 Building Coupling Loss -7 -7 -10 -13 -14 -14 dB Transportation Noise Reference Book, EIA Report Section 5.5.2

7 Floor to Floor Attenuation -1 -1 -1 -1 -1 -1 dB

8 Conversion from Vibration to Noise -27 -27 -27 -27 -27 -27 dB Adopted from KSL EIA Table 7-4

9 Conversion to A-weighted Noise -56.7 -39.4 -26.2 -16.1 -8.6 -3.2 dB(A) Standard acoustic principle

10 Individual Groundborne Noise -3 16 25 30 39 50 dB(A) Standard acoustic principle

11 Predicted Groundborne Noise for 50 dB(A)
each Vibration Path

PME Drill Rig

20log(0.536/0.298) Site assessment in KSL EIA Appendix 7-1

PME Pile Rig

20log(0.638/0.298) Site assessment in KSL EIA Appendix 7-1

NSR 18 The Trillium
PME Excavator Mounted Breaker

Item Description Assumption
1 Octave Band Frequency 16 31.5 63 125 250 500 Hz

2 rms velocity 0.059 0.068 0.062 0.05 0.062 0.121 mm/s Adopted from KSL EIA Appendix 7-1, Site Vibration Measurement

3 Vibration Velocity, ref 10^ -6 mm/s 95 97 96 94 96 102 dB(V)

4 Ro 5.5 5.5 5.5 5.5 5.5 5.5 m Site measure of breaker operation at distance = 5.5m 
R 15 15 15 15 15 15 m Shortest distance from the site to the NSR
Distance Attenuation -9 -9 -9 -9 -9 -9 dB

5 Soil Damping 0 0 0 0 0 0 dB The whole transmission path is assumed to be rock

6 Building Coupling Loss -7 -7 -10 -13 -14 -14 dB Transportation Noise Reference Book, EIA Report Section 5.5.2

7 Floor to Floor Attenuation -1 -1 -1 -1 -1 -1 dB

8 Conversion from Vibration to Noise -27 -27 -27 -27 -27 -27 dB Adopted from KSL EIA Table 7-4

9 Conversion to A-weighted Noise -56.7 -39.4 -26.2 -16.1 -8.6 -3.2 dB(A) Standard acoustic principle

10 Individual Groundborne Noise -5 14 23 28 37 48 dB(A) Standard acoustic principle

11 Predicted Groundborne Noise for 48 dB(A)
each Vibration Path

PME Drill Rig

20log(0.536/0.298) Site assessment in KSL EIA Appendix 7-1

PME Pile Rig

20log(0.638/0.298) Site assessment in KSL EIA Appendix 7-1

Assume -1 dB per floor, EIA Report Section 5.5.2

Assume -1 dB per floor, EIA Report Section 5.5.2

Using the calculated breaker noise to correct to Rock Drill Noise 5.1 dB(A)

Predicted Groundborne Noise for drill rig operation 55 dB(A)

Using the calculated breaker noise to correct to pipepile Noise 6.6 dB(A)

Predicted Groundborne Noise for pile rig operation 57 dB(A)

Using the calculated breaker noise to correct to Rock Drill Noise 5.1 dB(A)

Predicted Groundborne Noise for drill rig operation 54 dB(A)

Using the calculated breaker noise to correct to pipepile Noise 6.6 dB(A)

Predicted Groundborne Noise for pile rig operation 55 dB(A)



NSR 19 Great World City
PME Excavator Mounted Breaker

Item Description Assumption
1 Octave Band Frequency 16 31.5 63 125 250 500 Hz

2 rms velocity 0.059 0.068 0.062 0.05 0.062 0.121 mm/s Adopted from KSL EIA Appendix 7-1, Site Vibration Measurement

3 Vibration Velocity, ref 10^ -6 mm/s 95 97 96 94 96 102 dB(V)

4 Ro 5.5 5.5 5.5 5.5 5.5 5.5 m Site measure of breaker operation at distance = 5.5m 
R 18 18 18 18 18 18 m Shortest distance from the site to the NSR
Distance Attenuation -10 -10 -10 -10 -10 -10 dB

5 Soil Damping 0 0 0 0 0 0 dB The whole transmission path is assumed to be rock

6 Building Coupling Loss -7 -7 -10 -13 -14 -14 dB Transportation Noise Reference Book, EIA Report Section 5.5.2

7 Floor to Floor Attenuation -2 -2 -2 -2 -2 -2 dB

8 Conversion from Vibration to Noise -27 -27 -27 -27 -27 -27 dB Adopted from KSL EIA Table 7-4

9 Conversion to A-weighted Noise -56.7 -39.4 -26.2 -16.1 -8.6 -3.2 dB(A) Standard acoustic principle

10 Individual Groundborne Noise -8 11 21 26 34 46 dB(A) Standard acoustic principle

11 Predicted Groundborne Noise for 46 dB(A)
each Vibration Path

PME Drill Rig

20log(0.536/0.298) Site assessment in KSL EIA Appendix 7-1

PME Pile Rig

20log(0.638/0.298) Site assessment in KSL EIA Appendix 7-1

NSR 20 Holiday Inn Atrium
PME Excavator Mounted Breaker

Item Description Assumption
1 Octave Band Frequency 16 31.5 63 125 250 500 Hz

2 rms velocity 0.059 0.068 0.062 0.05 0.062 0.121 mm/s Adopted from KSL EIA Appendix 7-1, Site Vibration Measurement

3 Vibration Velocity, ref 10^ -6 mm/s 95 97 96 94 96 102 dB(V)

4 Ro 5.5 5.5 5.5 5.5 5.5 5.5 m Site measure of breaker operation at distance = 5.5m 
R 12 12 12 12 12 12 m Shortest distance from the site to the NSR
Distance Attenuation -7 -7 -7 -7 -7 -7 dB

5 Soil Damping 0 0 0 0 0 0 dB The whole transmission path is assumed to be rock

6 Building Coupling Loss -7 -7 -10 -13 -14 -14 dB Transportation Noise Reference Book, EIA Report Section 5.5.2

7 Floor to Floor Attenuation -1 -1 -1 -1 -1 -1 dB

8 Conversion from Vibration to Noise -27 -27 -27 -27 -27 -27 dB Adopted from KSL EIA Table 7-4

9 Conversion to A-weighted Noise -56.7 -39.4 -26.2 -16.1 -8.6 -3.2 dB(A) Standard acoustic principle

10 Individual Groundborne Noise -3 16 25 30 39 50 dB(A) Standard acoustic principle

11 Predicted Groundborne Noise for 50 dB(A)
each Vibration Path

PME Drill Rig

20log(0.536/0.298) Site assessment in KSL EIA Appendix 7-1

PME Pile Rig

20log(0.638/0.298) Site assessment in KSL EIA Appendix 7-1

Assume -1 dB per floor, EIA Report Section 5.5.2

Assume -1 dB per floor, EIA Report Section 5.5.2

Using the calculated breaker noise to correct to pipepile Noise 6.6 dB(A)

Predicted Groundborne Noise for pile rig operation 52 dB(A)

Using the calculated breaker noise to correct to Rock Drill Noise 5.1 dB(A)

Predicted Groundborne Noise for drill rig operation 55 dB(A)

Using the calculated breaker noise to correct to pipepile Noise 6.6 dB(A)

Predicted Groundborne Noise for pile rig operation 57 dB(A)

Using the calculated breaker noise to correct to Rock Drill Noise 5.1 dB(A)

Predicted Groundborne Noise for drill rig operation 51 dB(A)



NSR 21 Havelock Heights
PME Excavator Mounted Breaker

Item Description Assumption
1 Octave Band Frequency 16 31.5 63 125 250 500 Hz

2 rms velocity 0.059 0.068 0.062 0.05 0.062 0.121 mm/s Adopted from KSL EIA Appendix 7-1, Site Vibration Measurement

3 Vibration Velocity, ref 10^ -6 mm/s 95 97 96 94 96 102 dB(V)

4 Ro 5.5 5.5 5.5 5.5 5.5 5.5 m Site measure of breaker operation at distance = 5.5m 
R 6 6 6 6 6 6 m Shortest distance from the site to the NSR
Distance Attenuation -1 -1 -1 -1 -1 -1 dB

5 Soil Damping 0 0 0 0 0 0 dB The whole transmission path is assumed to be rock

6 Building Coupling Loss -7 -7 -10 -13 -14 -14 dB Transportation Noise Reference Book, EIA Report Section 5.5.2

7 Floor to Floor Attenuation -1 -1 -1 -1 -1 -1 dB

8 Conversion from Vibration to Noise -27 -27 -27 -27 -27 -27 dB Adopted from KSL EIA Table 7-4

9 Conversion to A-weighted Noise -56.7 -39.4 -26.2 -16.1 -8.6 -3.2 dB(A) Standard acoustic principle

10 Individual Groundborne Noise 3 22 31 36 45 56 dB(A) Standard acoustic principle

11 Predicted Groundborne Noise for 56 dB(A)
each Vibration Path

PME Drill Rig

20log(0.536/0.298) Site assessment in KSL EIA Appendix 7-1

PME Pile Rig

20log(0.638/0.298) Site assessment in KSL EIA Appendix 7-1

NSR 22 Tan Boon Liat Building
PME Excavator Mounted Breaker

Item Description Assumption
1 Octave Band Frequency 16 31.5 63 125 250 500 Hz

2 rms velocity 0.059 0.068 0.062 0.05 0.062 0.121 mm/s Adopted from KSL EIA Appendix 7-1, Site Vibration Measurement

3 Vibration Velocity, ref 10^ -6 mm/s 95 97 96 94 96 102 dB(V)

4 Ro 5.5 5.5 5.5 5.5 5.5 5.5 m Site measure of breaker operation at distance = 5.5m 
R 24 24 24 24 24 24 m Shortest distance from the site to the NSR
Distance Attenuation -13 -13 -13 -13 -13 -13 dB

5 Soil Damping 0 0 0 0 0 0 dB The whole transmission path is assumed to be rock

6 Building Coupling Loss -7 -7 -10 -13 -14 -14 dB Transportation Noise Reference Book, EIA Report Section 5.5.2

7 Floor to Floor Attenuation 0 0 0 0 0 0 dB

8 Conversion from Vibration to Noise -27 -27 -27 -27 -27 -27 dB Adopted from KSL EIA Table 7-4

9 Conversion to A-weighted Noise -56.7 -39.4 -26.2 -16.1 -8.6 -3.2 dB(A) Standard acoustic principle

10 Individual Groundborne Noise -8 11 20 25 34 45 dB(A) Standard acoustic principle

11 Predicted Groundborne Noise for 45 dB(A)
each Vibration Path

PME Drill Rig

20log(0.536/0.298) Site assessment in KSL EIA Appendix 7-1

PME Pile Rig

20log(0.638/0.298) Site assessment in KSL EIA Appendix 7-1

Assume -1 dB per floor, EIA Report Section 5.5.2

Assume -1 dB per floor, EIA Report Section 5.5.2

Using the calculated breaker noise to correct to Rock Drill Noise 5.1 dB(A)

Predicted Groundborne Noise for drill rig operation 62 dB(A)

Using the calculated breaker noise to correct to pipepile Noise 6.6 dB(A)

Predicted Groundborne Noise for pile rig operation 63 dB(A)

Using the calculated breaker noise to correct to Rock Drill Noise 5.1 dB(A)

Predicted Groundborne Noise for drill rig operation 50 dB(A)

Using the calculated breaker noise to correct to pipepile Noise 6.6 dB(A)

Predicted Groundborne Noise for pile rig operation 52 dB(A)



NSR 23 Geck Hong Tian Temple
PME Excavator Mounted Breaker

Item Description Assumption
1 Octave Band Frequency 16 31.5 63 125 250 500 Hz

2 rms velocity 0.059 0.068 0.062 0.05 0.062 0.121 mm/s Adopted from KSL EIA Appendix 7-1, Site Vibration Measurement

3 Vibration Velocity, ref 10^ -6 mm/s 95 97 96 94 96 102 dB(V)

4 Ro 5.5 5.5 5.5 5.5 5.5 5.5 m Site measure of breaker operation at distance = 5.5m 
R 16 16 16 16 16 16 m Shortest distance from the site to the NSR
Distance Attenuation -9 -9 -9 -9 -9 -9 dB

5 Soil Damping 0 0 0 0 0 0 dB The whole transmission path is assumed to be rock

6 Building Coupling Loss -7 -7 -10 -13 -14 -14 dB Transportation Noise Reference Book, EIA Report Section 5.5.2

7 Floor to Floor Attenuation 0 0 0 0 0 0 dB

8 Conversion from Vibration to Noise -27 -27 -27 -27 -27 -27 dB Adopted from KSL EIA Table 7-4

9 Conversion to A-weighted Noise -56.7 -39.4 -26.2 -16.1 -8.6 -3.2 dB(A) Standard acoustic principle

10 Individual Groundborne Noise -5 14 24 29 37 49 dB(A) Standard acoustic principle

11 Predicted Groundborne Noise for 49 dB(A)
each Vibration Path

PME Drill Rig

20log(0.536/0.298) Site assessment in KSL EIA Appendix 7-1

PME Pile Rig

20log(0.638/0.298) Site assessment in KSL EIA Appendix 7-1

NSR 24 Boon Tiong Arcadia 2A
PME Excavator Mounted Breaker

Item Description Assumption
1 Octave Band Frequency 16 31.5 63 125 250 500 Hz

2 rms velocity 0.059 0.068 0.062 0.05 0.062 0.121 mm/s Adopted from KSL EIA Appendix 7-1, Site Vibration Measurement

3 Vibration Velocity, ref 10^ -6 mm/s 95 97 96 94 96 102 dB(V)

4 Ro 5.5 5.5 5.5 5.5 5.5 5.5 m Site measure of breaker operation at distance = 5.5m 
R 12 12 12 12 12 12 m Shortest distance from the site to the NSR
Distance Attenuation -7 -7 -7 -7 -7 -7 dB

5 Soil Damping 0 0 0 0 0 0 dB The whole transmission path is assumed to be rock

6 Building Coupling Loss -7 -7 -10 -13 -14 -14 dB Transportation Noise Reference Book, EIA Report Section 5.5.2

7 Floor to Floor Attenuation 0 0 0 0 0 0 dB

8 Conversion from Vibration to Noise -27 -27 -27 -27 -27 -27 dB Adopted from KSL EIA Table 7-4

9 Conversion to A-weighted Noise -56.7 -39.4 -26.2 -16.1 -8.6 -3.2 dB(A) Standard acoustic principle

10 Individual Groundborne Noise -2 17 26 31 40 51 dB(A) Standard acoustic principle

11 Predicted Groundborne Noise for 51 dB(A)
each Vibration Path

PME Drill Rig

20log(0.536/0.298) Site assessment in KSL EIA Appendix 7-1

PME Pile Rig

20log(0.638/0.298) Site assessment in KSL EIA Appendix 7-1

Predicted Groundborne Noise for drill rig operation 58 dB(A)

Assume -1 dB per floor, EIA Report Section 5.5.2

Using the calculated breaker noise to correct to Rock Drill Noise 5.1 dB(A)

Predicted Groundborne Noise for drill rig operation 56 dB(A)

Using the calculated breaker noise to correct to Rock Drill Noise 6.6 dB(A)

Assume -1 dB per floor, EIA Report Section 5.5.2

Using the calculated breaker noise to correct to Rock Drill Noise 5.1 dB(A)

Predicted Groundborne Noise for drill rig operation 54 dB(A)

Using the calculated breaker noise to correct to Rock Drill Noise 6.6 dB(A)

Predicted Groundborne Noise for drill rig operation 55 dB(A)



NSR 1 Stevens Court

Item Description Assumption
1 Octave Band Frequency 16 31.5 63 125 250 500 Hz Rock drilling data from Lo Ma Chau

Peak Leq 95 dB at a monitoring distance 6.5m 
Vibration Velocity, ref 10^ -6 in/s 79.4 92.3 87.5 84 82.4 76.5 dB(V) Adopting the frequency profile (on diaphragm wall) from Figure 6[1].

1/3 octave band was changed to 1/1 octave band
2 rms velocity 0.237 1.047 0.602 0.403 0.335 0.17 mm/s

3 Vibration Velocity, ref 10^ -6 mm/s 107 120 116 112 110 105 dB(V)

4 Ro 6.5 6.5 6.5 6.5 6.5 6.5 m
R 63 63 63 63 63 63 m
Distance Attenuation -20 -20 -20 -20 -20 -20 dB

5 Soil Damping 0 0 0 0 0 0 dB

6 Building Coupling Loss -7 -7 -10 -13 -14 -14 dB

7 Floor to Floor Attenuation 0 0 0 0 0 0 dB

8 Conversion from Vibration to Noise -27 -27 -27 -27 -27 -27 dB

9 Conversion to A-weighted Noise -56.7 -39.4 -26.2 -16.1 -8.6 -3.2 dB(A)

10 Individual Groundborne Noise -3 27 33 36 41 41 dB(A)

11 Predicted Groundborne Noise for 45 dB(A)
each Vibration Path

NSR 2 Raffles House Preschool

Item Description Assumption
1 Octave Band Frequency 16 31.5 63 125 250 500 Hz Rock drilling data from Lo Ma Chau

Peak Leq 95 dB at a monitoring distance 6.5m 
Vibration Velocity, ref 10^ -6 in/s 79.4 92.3 87.5 84 82.4 76.5 dB(V) Adopting the frequency profile (on diaphragm wall) from Figure 6[1].

1/3 octave band was changed to 1/1 octave band
2 rms velocity 0.237 1.047 0.602 0.403 0.335 0.17 mm/s

3 Vibration Velocity, ref 10^ -6 mm/s 107 120 116 112 110 105 dB(V)

4 Ro 6.5 6.5 6.5 6.5 6.5 6.5 m
R 120 120 120 120 120 120 m
Distance Attenuation -25 -25 -25 -25 -25 -25 dB

5 Soil Damping 0 0 0 0 0 0 dB

6 Building Coupling Loss -7 -7 -10 -13 -14 -14 dB

7 Floor to Floor Attenuation 0 0 0 0 0 0 dB

8 Conversion from Vibration to Noise -23 -23 -23 -23 -23 -23 dB

9 Conversion to A-weighted Noise -56.7 -39.4 -26.2 -16.1 -8.6 -3.2 dB(A)

10 Individual Groundborne Noise -5 26 31 35 40 39 dB(A)

11 Predicted Groundborne Noise for 43 dB(A)
each Vibration Path

NSR 3 The Equatorial

Item Description Assumption
1 Octave Band Frequency 16 31.5 63 125 250 500 Hz Rock drilling data from Lo Ma Chau

Peak Leq 95 dB at a monitoring distance 6.5m 
Vibration Velocity, ref 10^ -6 in/s 79.4 92.3 87.5 84 82.4 76.5 dB(V) Adopting the frequency profile (on diaphragm wall) from Figure 6[1].

1/3 octave band was changed to 1/1 octave band
2 rms velocity 0.237 1.047 0.602 0.403 0.335 0.17 mm/s

3 Vibration Velocity, ref 10^ -6 mm/s 107 120 116 112 110 105 dB(V)

4 Ro 6.5 6.5 6.5 6.5 6.5 6.5 m
R 33 33 33 33 33 33 m
Distance Attenuation -14 -14 -14 -14 -14 -14 dB

5 Soil Damping 0 0 0 0 0 0 dB

6 Building Coupling Loss -7 -7 -10 -13 -14 -14 dB

7 Floor to Floor Attenuation -1 -1 -1 -1 -1 -1 dB

8 Conversion from Vibration to Noise -27 -27 -27 -27 -27 -27 dB

9 Conversion to A-weighted Noise -56.7 -39.4 -26.2 -16.1 -8.6 -3.2 dB(A)

10 Individual Groundborne Noise 2 32 37 41 46 45 dB(A)

11 Predicted Groundborne Noise for 50 dB(A)
each Vibration Path

Refer to EIA Report Section 5.5.2

Refer to EIA Report Section 5.5.2

Adopted from KSL EIA Table 7-4

Standard acoustic principle

Standard acoustic principle

Standard acoustic principle

Reference distance of TBM cutter head to the measurement point
Shortest Horizontal distance between TBM to NSR

The whole transmission path is assumed to be rock

Standard acoustic principle

Appendix 5.2 Groundborne Noise Calculation for TBM

Refer to EIA Report Section 5.5.2

Refer to EIA Report Section 5.5.2

Adopted from KSL EIA Table 7-4

Standard acoustic principle

Standard acoustic principle

Reference distance of TBM cutter head to the measurement point
Shortest Horizontal distance between TBM to NSR

The whole transmission path is assumed to be rock

Reference distance of TBM cutter head to the measurement point
Shortest Horizontal distance between TBM to NSR

The whole transmission path is assumed to be rock

Refer to EIA Report Section 5.5.2

Refer to EIA Report Section 5.5.2

Adopted from KSL EIA Table 7-4



NSR 4 Villa D’Este

Item Description Assumption
1 Octave Band Frequency 16 31.5 63 125 250 500 Hz Rock drilling data from Lo Ma Chau

Peak Leq 95 dB at a monitoring distance 6.5m 
Vibration Velocity, ref 10^ -6 in/s 79.4 92.3 87.5 84 82.4 76.5 dB(V) Adopting the frequency profile (on diaphragm wall) from Figure 6[1].

1/3 octave band was changed to 1/1 octave band
2 rms velocity 0.237 1.047 0.602 0.403 0.335 0.17 mm/s

3 Vibration Velocity, ref 10^ -6 mm/s 107 120 116 112 110 105 dB(V)

4 Ro 6.5 6.5 6.5 6.5 6.5 6.5 m
R 6 6 6 6 6 6 m
Distance Attenuation 1 1 1 1 1 1 dB

5 Soil Damping 0 0 0 0 0 0 dB

6 Building Coupling Loss -7 -7 -10 -13 -14 -14 dB

7 Floor to Floor Attenuation -1 -1 -1 -1 -1 -1 dB

8 Conversion from Vibration to Noise -27 -27 -27 -27 -27 -27 dB

9 Conversion to A-weighted Noise -56.7 -39.4 -26.2 -16.1 -8.6 -3.2 dB(A)

10 Individual Groundborne Noise 16 47 52 56 61 60 dB(A)

11 Predicted Groundborne Noise for 64 dB(A)
each Vibration Path

NSR 5 78A Fernhill Close

Item Description Assumption
1 Octave Band Frequency 16 31.5 63 125 250 500 Hz Rock drilling data from Lo Ma Chau

Peak Leq 95 dB at a monitoring distance 6.5m 
Vibration Velocity, ref 10^ -6 in/s 79.4 92.3 87.5 84 82.4 76.5 dB(V) Adopting the frequency profile (on diaphragm wall) from Figure 6[1].

1/3 octave band was changed to 1/1 octave band
2 rms velocity 0.237 1.047 0.602 0.403 0.335 0.17 mm/s

3 Vibration Velocity, ref 10^ -6 mm/s 107 120 116 112 110 105 dB(V)

4 Ro 6.5 6.5 6.5 6.5 6.5 6.5 m
R 9 9 9 9 9 9 m
Distance Attenuation -3 -3 -3 -3 -3 -3 dB

5 Soil Damping 0 0 0 0 0 0 dB

6 Building Coupling Loss -7 -7 -10 -13 -14 -14 dB

7 Floor to Floor Attenuation -1 -1 -1 -1 -1 -1 dB

8 Conversion from Vibration to Noise -27 -27 -27 -27 -27 -27 dB

9 Conversion to A-weighted Noise -56.7 -39.4 -26.2 -16.1 -8.6 -3.2 dB(A)

10 Individual Groundborne Noise 13 43 49 52 57 57 dB(A)

11 Predicted Groundborne Noise for 61 dB(A)
each Vibration Path

NSR 6 Gleneagles Hospital

Item Description Assumption
1 Octave Band Frequency 16 31.5 63 125 250 500 Hz Rock drilling data from Lo Ma Chau

Peak Leq 95 dB at a monitoring distance 6.5m 
Vibration Velocity, ref 10^ -6 in/s 79.4 92.3 87.5 84 82.4 76.5 dB(V) Adopting the frequency profile (on diaphragm wall) from Figure 6[1].

1/3 octave band was changed to 1/1 octave band
2 rms velocity 0.237 1.047 0.602 0.403 0.335 0.17 mm/s

3 Vibration Velocity, ref 10^ -6 mm/s 107 120 116 112 110 105 dB(V)

4 Ro 6.5 6.5 6.5 6.5 6.5 6.5 m
R 50 50 50 50 50 50 m
Distance Attenuation -18 -18 -18 -18 -18 -18 dB

5 Soil Damping 0 0 0 0 0 0 dB

6 Building Coupling Loss -7 -7 -10 -13 -14 -14 dB

7 Floor to Floor Attenuation -2 -2 -2 -2 -2 -2 dB

8 Conversion from Vibration to Noise -27 -27 -27 -27 -27 -27 dB

9 Conversion to A-weighted Noise -56.7 -39.4 -26.2 -16.1 -8.6 -3.2 dB(A)

10 Individual Groundborne Noise -3 27 33 36 41 41 dB(A)

11 Predicted Groundborne Noise for 45 dB(A)
each Vibration Path

Shortest Horizontal distance between TBM to NSR

The whole transmission path is assumed to be rock

Refer to EIA Report Section 5.5.2

Refer to EIA Report Section 5.5.2

Adopted from KSL EIA Table 7-4

Reference distance of TBM cutter head to the measurement point

Standard acoustic principle

Standard acoustic principle

Reference distance of TBM cutter head to the measurement point
Shortest Horizontal distance between TBM to NSR

The whole transmission path is assumed to be rock

Refer to EIA Report Section 5.5.2

Refer to EIA Report Section 5.5.2

Adopted from KSL EIA Table 7-4

Standard acoustic principle

Standard acoustic principle

Reference distance of TBM cutter head to the measurement point
Shortest Horizontal distance between TBM to NSR

The whole transmission path is assumed to be rock

Refer to EIA Report Section 5.5.2

Refer to EIA Report Section 5.5.2

Adopted from KSL EIA Table 7-4

Standard acoustic principle

Standard acoustic principle



NSR 7 Australian High Commission

Item Description Assumption
1 Octave Band Frequency 16 31.5 63 125 250 500 Hz Rock drilling data from Lo Ma Chau

Peak Leq 95 dB at a monitoring distance 6.5m 
Vibration Velocity, ref 10^ -6 in/s 79.4 92.3 87.5 84 82.4 76.5 dB(V) Adopting the frequency profile (on diaphragm wall) from Figure 6[1].

1/3 octave band was changed to 1/1 octave band
2 rms velocity 0.237 1.047 0.602 0.403 0.335 0.17 mm/s

3 Vibration Velocity, ref 10^ -6 mm/s 107 120 116 112 110 105 dB(V)

4 Ro 6.5 6.5 6.5 6.5 6.5 6.5 m
R 5 5 5 5 5 5 m
Distance Attenuation 2 2 2 2 2 2 dB

5 Soil Damping 0 0 0 0 0 0 dB

6 Building Coupling Loss -7 -7 -10 -13 -14 -14 dB

7 Floor to Floor Attenuation -1 -1 -1 -1 -1 -1 dB

8 Conversion from Vibration to Noise -27 -27 -27 -27 -27 -27 dB

9 Conversion to A-weighted Noise -56.7 -39.4 -26.2 -16.1 -8.6 -3.2 dB(A)

10 Individual Groundborne Noise 18 48 54 57 62 62 dB(A)

11 Predicted Groundborne Noise for 66 dB(A)
each Vibration Path

NSR 8 Camden Medical Centre

Item Description Assumption
1 Octave Band Frequency 16 31.5 63 125 250 500 Hz Rock drilling data from Lo Ma Chau

Peak Leq 95 dB at a monitoring distance 6.5m 
Vibration Velocity, ref 10^ -6 in/s 79.4 92.3 87.5 84 82.4 76.5 dB(V) Adopting the frequency profile (on diaphragm wall) from Figure 6[1].

1/3 octave band was changed to 1/1 octave band
2 rms velocity 0.237 1.047 0.602 0.403 0.335 0.17 mm/s

3 Vibration Velocity, ref 10^ -6 mm/s 107 120 116 112 110 105 dB(V)

4 Ro 6.5 6.5 6.5 6.5 6.5 6.5 m
R 50 50 50 50 50 50 m
Distance Attenuation -18 -18 -18 -18 -18 -18 dB

5 Soil Damping 0 0 0 0 0 0 dB

6 Building Coupling Loss -7 -7 -10 -13 -14 -14 dB

7 Floor to Floor Attenuation -2 -2 -2 -2 -2 -2 dB

8 Conversion from Vibration to Noise -27 -27 -27 -27 -27 -27 dB

9 Conversion to A-weighted Noise -56.7 -39.4 -26.2 -16.1 -8.6 -3.2 dB(A)

10 Individual Groundborne Noise -3 27 33 36 41 41 dB(A)

11 Predicted Groundborne Noise for 45 dB(A)
each Vibration Path

NSR 9 Tourism Court

Item Description Assumption
1 Octave Band Frequency 16 31.5 63 125 250 500 Hz Rock drilling data from Lo Ma Chau

Peak Leq 95 dB at a monitoring distance 6.5m 
Vibration Velocity, ref 10^ -6 in/s 79.4 92.3 87.5 84 82.4 76.5 dB(V) Adopting the frequency profile (on diaphragm wall) from Figure 6[1].

1/3 octave band was changed to 1/1 octave band
2 rms velocity 0.237 1.047 0.602 0.403 0.335 0.17 mm/s

3 Vibration Velocity, ref 10^ -6 mm/s 107 120 116 112 110 105 dB(V)

4 Ro 6.5 6.5 6.5 6.5 6.5 6.5 m
R 96 96 96 96 96 96 m
Distance Attenuation -23 -23 -23 -23 -23 -23 dB

5 Soil Damping 0 0 0 0 0 0 dB

6 Building Coupling Loss -7 -7 -10 -13 -14 -14 dB

7 Floor to Floor Attenuation -3 -3 -3 -3 -3 -3 dB

8 Conversion from Vibration to Noise -27 -27 -27 -27 -27 -27 dB

9 Conversion to A-weighted Noise -56.7 -39.4 -26.2 -16.1 -8.6 -3.2 dB(A)

10 Individual Groundborne Noise -10 21 26 30 35 34 dB(A)

11 Predicted Groundborne Noise for 38 dB(A)
each Vibration Path

Reference distance of TBM cutter head to the measurement point
Shortest Horizontal distance between TBM to NSR

The whole transmission path is assumed to be rock

Refer to EIA Report Section 5.5.2

Refer to EIA Report Section 5.5.2

Adopted from KSL EIA Table 7-4

Standard acoustic principle

Standard acoustic principle

Reference distance of TBM cutter head to the measurement point
Shortest Horizontal distance between TBM to NSR

The whole transmission path is assumed to be rock

Refer to EIA Report Section 5.5.2

Refer to EIA Report Section 5.5.2

Adopted from KSL EIA Table 7-4

Standard acoustic principle

Standard acoustic principle

Reference distance of TBM cutter head to the measurement point
Shortest Horizontal distance between TBM to NSR

The whole transmission path is assumed to be rock

Refer to EIA Report Section 5.5.2

Refer to EIA Report Section 5.5.2

Adopted from KSL EIA Table 7-4

Standard acoustic principle

Standard acoustic principle



NSR 10 Orchard Bel Air

Item Description Assumption
1 Octave Band Frequency 16 31.5 63 125 250 500 Hz Rock drilling data from Lo Ma Chau

Peak Leq 95 dB at a monitoring distance 6.5m 
Vibration Velocity, ref 10^ -6 in/s 79.4 92.3 87.5 84 82.4 76.5 dB(V) Adopting the frequency profile (on diaphragm wall) from Figure 6[1].

1/3 octave band was changed to 1/1 octave band
2 rms velocity 0.237 1.047 0.602 0.403 0.335 0.17 mm/s

3 Vibration Velocity, ref 10^ -6 mm/s 107 120 116 112 110 105 dB(V)

4 Ro 6.5 6.5 6.5 6.5 6.5 6.5 m
R 16 16 16 16 16 16 m
Distance Attenuation -8 -8 -8 -8 -8 -8 dB

5 Soil Damping 0 0 0 0 0 0 dB

6 Building Coupling Loss -7 -7 -10 -13 -14 -14 dB

7 Floor to Floor Attenuation -1 -1 -1 -1 -1 -1 dB

8 Conversion from Vibration to Noise -27 -27 -27 -27 -27 -27 dB

9 Conversion to A-weighted Noise -56.7 -39.4 -26.2 -16.1 -8.6 -3.2 dB(A)

10 Individual Groundborne Noise 8 38 44 47 52 52 dB(A)

11 Predicted Groundborne Noise for 56 dB(A)
each Vibration Path

NSR 11 ISS International School

Item Description Assumption
1 Octave Band Frequency 16 31.5 63 125 250 500 Hz Rock drilling data from Lo Ma Chau

Peak Leq 95 dB at a monitoring distance 6.5m 
Vibration Velocity, ref 10^ -6 in/s 79.4 92.3 87.5 84 82.4 76.5 dB(V) Adopting the frequency profile (on diaphragm wall) from Figure 6[1].

1/3 octave band was changed to 1/1 octave band
2 rms velocity 0.237 1.047 0.602 0.403 0.335 0.17 mm/s

3 Vibration Velocity, ref 10^ -6 mm/s 107 120 116 112 110 105 dB(V)

4 Ro 6.5 6.5 6.5 6.5 6.5 6.5 m
R 150 150 150 150 150 150 m
Distance Attenuation -27 -27 -27 -27 -27 -27 dB

5 Soil Damping 0 0 0 0 0 0 dB

6 Building Coupling Loss -7 -7 -10 -13 -14 -14 dB

7 Floor to Floor Attenuation -1 -1 -1 -1 -1 -1 dB

8 Conversion from Vibration to Noise -23 -23 -23 -23 -23 -23 dB

9 Conversion to A-weighted Noise -56.7 -39.4 -26.2 -16.1 -8.6 -3.2 dB(A)

10 Individual Groundborne Noise -7 23 28 32 37 36 dB(A)

11 Predicted Groundborne Noise for 40 dB(A)
each Vibration Path

NSR 12 Orchard Park Suites

Item Description Assumption
1 Octave Band Frequency 16 31.5 63 125 250 500 Hz Rock drilling data from Lo Ma Chau

Peak Leq 95 dB at a monitoring distance 6.5m 
Vibration Velocity, ref 10^ -6 in/s 79.4 92.3 87.5 84 82.4 76.5 dB(V) Adopting the frequency profile (on diaphragm wall) from Figure 6[1].

1/3 octave band was changed to 1/1 octave band
2 rms velocity 0.237 1.047 0.602 0.403 0.335 0.17 mm/s

3 Vibration Velocity, ref 10^ -6 mm/s 107 120 116 112 110 105 dB(V)

4 Ro 6.5 6.5 6.5 6.5 6.5 6.5 m
R 170 170 170 170 170 170 m
Distance Attenuation -28 -28 -28 -28 -28 -28 dB

5 Soil Damping 0 0 0 0 0 0 dB

6 Building Coupling Loss -7 -7 -10 -13 -14 -14 dB

7 Floor to Floor Attenuation -1 -1 -1 -1 -1 -1 dB

8 Conversion from Vibration to Noise -27 -27 -27 -27 -27 -27 dB

9 Conversion to A-weighted Noise -56.7 -39.4 -26.2 -16.1 -8.6 -3.2 dB(A)

10 Individual Groundborne Noise -13 18 23 27 32 31 dB(A)

11 Predicted Groundborne Noise for 35 dB(A)
each Vibration Path

Reference distance of TBM cutter head to the measurement point
Shortest Horizontal distance between TBM to NSR

The whole transmission path is assumed to be rock

Refer to EIA Report Section 5.5.2

Refer to EIA Report Section 5.5.2

Adopted from KSL EIA Table 7-4

Standard acoustic principle

Standard acoustic principle

Reference distance of TBM cutter head to the measurement point
Shortest Horizontal distance between TBM to NSR

The whole transmission path is assumed to be rock

Refer to EIA Report Section 5.5.2

Refer to EIA Report Section 5.5.2

Adopted from KSL EIA Table 7-4

Standard acoustic principle

Standard acoustic principle

Reference distance of TBM cutter head to the measurement point
Shortest Horizontal distance between TBM to NSR

The whole transmission path is assumed to be rock

Refer to EIA Report Section 5.5.2

Refer to EIA Report Section 5.5.2

Adopted from KSL EIA Table 7-4

Standard acoustic principle

Standard acoustic principle



NSR 13 Ion Orchard

Item Description Assumption
1 Octave Band Frequency 16 31.5 63 125 250 500 Hz Rock drilling data from Lo Ma Chau

Peak Leq 95 dB at a monitoring distance 6.5m 
Vibration Velocity, ref 10^ -6 in/s 79.4 92.3 87.5 84 82.4 76.5 dB(V) Adopting the frequency profile (on diaphragm wall) from Figure 6[1].

1/3 octave band was changed to 1/1 octave band
2 rms velocity 0.237 1.047 0.602 0.403 0.335 0.17 mm/s

3 Vibration Velocity, ref 10^ -6 mm/s 107 120 116 112 110 105 dB(V)

4 Ro 6.5 6.5 6.5 6.5 6.5 6.5 m
R 60 60 60 60 60 60 m
Distance Attenuation -19 -19 -19 -19 -19 -19 dB

5 Soil Damping 0 0 0 0 0 0 dB

6 Building Coupling Loss -7 -7 -10 -13 -14 -14 dB

7 Floor to Floor Attenuation -6 -6 -6 -6 -6 -6 dB

8 Conversion from Vibration to Noise -27 -27 -27 -27 -27 -27 dB

9 Conversion to A-weighted Noise -56.7 -39.4 -26.2 -16.1 -8.6 -3.2 dB(A)

10 Individual Groundborne Noise -9 22 27 31 36 35 dB(A)

11 Predicted Groundborne Noise for 39 dB(A)
each Vibration Path

NSR 14 Paterson Linc

Item Description Assumption
1 Octave Band Frequency 16 31.5 63 125 250 500 Hz Rock drilling data from Lo Ma Chau

Peak Leq 95 dB at a monitoring distance 6.5m 
Vibration Velocity, ref 10^ -6 in/s 79.4 92.3 87.5 84 82.4 76.5 dB(V) Adopting the frequency profile (on diaphragm wall) from Figure 6[1].

1/3 octave band was changed to 1/1 octave band
2 rms velocity 0.237 1.047 0.602 0.403 0.335 0.17 mm/s

3 Vibration Velocity, ref 10^ -6 mm/s 107 120 116 112 110 105 dB(V)

4 Ro 6.5 6.5 6.5 6.5 6.5 6.5 m
R 72 72 72 72 72 72 m
Distance Attenuation -21 -21 -21 -21 -21 -21 dB

5 Soil Damping 0 0 0 0 0 0 dB

6 Building Coupling Loss -7 -7 -10 -13 -14 -14 dB

7 Floor to Floor Attenuation -1 -1 -1 -1 -1 -1 dB

8 Conversion from Vibration to Noise -27 -27 -27 -27 -27 -27 dB

9 Conversion to A-weighted Noise -56.7 -39.4 -26.2 -16.1 -8.6 -3.2 dB(A)

10 Individual Groundborne Noise -5 25 31 34 39 39 dB(A)

11 Predicted Groundborne Noise for 43 dB(A)
each Vibration Path

NSR 15 Twin Peaks

Item Description Assumption
1 Octave Band Frequency 16 31.5 63 125 250 500 Hz Rock drilling data from Lo Ma Chau

Peak Leq 95 dB at a monitoring distance 6.5m 
Vibration Velocity, ref 10^ -6 in/s 79.4 92.3 87.5 84 82.4 76.5 dB(V) Adopting the frequency profile (on diaphragm wall) from Figure 6[1].

1/3 octave band was changed to 1/1 octave band
2 rms velocity 0.237 1.047 0.602 0.403 0.335 0.17 mm/s

3 Vibration Velocity, ref 10^ -6 mm/s 107 120 116 112 110 105 dB(V)

4 Ro 6.5 6.5 6.5 6.5 6.5 6.5 m
R 13 13 13 13 13 13 m
Distance Attenuation -6 -6 -6 -6 -6 -6 dB

5 Soil Damping 0 0 0 0 0 0 dB

6 Building Coupling Loss -7 -7 -10 -13 -14 -14 dB

7 Floor to Floor Attenuation -2 -2 -2 -2 -2 -2 dB

8 Conversion from Vibration to Noise -27 -27 -27 -27 -27 -27 dB

9 Conversion to A-weighted Noise -56.7 -39.4 -26.2 -16.1 -8.6 -3.2 dB(A)

10 Individual Groundborne Noise 9 39 44 48 53 52 dB(A)

11 Predicted Groundborne Noise for 57 dB(A)
each Vibration Path

Reference distance of TBM cutter head to the measurement point
Shortest Horizontal distance between TBM to NSR

Reference distance of TBM cutter head to the measurement point
Shortest Horizontal distance between TBM to NSR

The whole transmission path is assumed to be rock

Refer to EIA Report Section 5.5.2

The whole transmission path is assumed to be rock

Refer to EIA Report Section 5.5.2

Refer to EIA Report Section 5.5.2

Adopted from KSL EIA Table 7-4

Standard acoustic principle

Standard acoustic principle

Refer to EIA Report Section 5.5.2

Adopted from KSL EIA Table 7-4

Standard acoustic principle

Standard acoustic principle

Reference distance of TBM cutter head to the measurement point
Shortest Horizontal distance between TBM to NSR

The whole transmission path is assumed to be rock

Refer to EIA Report Section 5.5.2

Refer to EIA Report Section 5.5.2

Adopted from KSL EIA Table 7-4

Standard acoustic principle

Standard acoustic principle



NSR 16 Indian High Commission

Item Description Assumption
1 Octave Band Frequency 16 31.5 63 125 250 500 Hz Rock drilling data from Lo Ma Chau

Peak Leq 95 dB at a monitoring distance 6.5m 
Vibration Velocity, ref 10^ -6 in/s 79.4 92.3 87.5 84 82.4 76.5 dB(V) Adopting the frequency profile (on diaphragm wall) from Figure 6[1].

1/3 octave band was changed to 1/1 octave band
2 rms velocity 0.237 1.047 0.602 0.403 0.335 0.17 mm/s

3 Vibration Velocity, ref 10^ -6 mm/s 107 120 116 112 110 105 dB(V)

4 Ro 6.5 6.5 6.5 6.5 6.5 6.5 m
R 9 9 9 9 9 9 m
Distance Attenuation -3 -3 -3 -3 -3 -3 dB

5 Soil Damping 0 0 0 0 0 0 dB

6 Building Coupling Loss -7 -7 -10 -13 -14 -14 dB

7 Floor to Floor Attenuation 0 0 0 0 0 0 dB

8 Conversion from Vibration to Noise -27 -27 -27 -27 -27 -27 dB

9 Conversion to A-weighted Noise -56.7 -39.4 -26.2 -16.1 -8.6 -3.2 dB(A)

10 Individual Groundborne Noise 14 44 50 53 58 58 dB(A)

11 Predicted Groundborne Noise for 62 dB(A)
each Vibration Path

NSR 17 Yong An Park

Item Description Assumption
1 Octave Band Frequency 16 31.5 63 125 250 500 Hz Rock drilling data from Lo Ma Chau

Peak Leq 95 dB at a monitoring distance 6.5m 
Vibration Velocity, ref 10^ -6 in/s 79.4 92.3 87.5 84 82.4 76.5 dB(V) Adopting the frequency profile (on diaphragm wall) from Figure 6[1].

1/3 octave band was changed to 1/1 octave band
2 rms velocity 0.237 1.047 0.602 0.403 0.335 0.17 mm/s

3 Vibration Velocity, ref 10^ -6 mm/s 107 120 116 112 110 105 dB(V)

4 Ro 6.5 6.5 6.5 6.5 6.5 6.5 m
R 85 85 85 85 85 85 m
Distance Attenuation -22 -22 -22 -22 -22 -22 dB

5 Soil Damping 0 0 0 0 0 0 dB

6 Building Coupling Loss -7 -7 -10 -13 -14 -14 dB

7 Floor to Floor Attenuation -1 -1 -1 -1 -1 -1 dB

8 Conversion from Vibration to Noise -27 -27 -27 -27 -27 -27 dB

9 Conversion to A-weighted Noise -56.7 -39.4 -26.2 -16.1 -8.6 -3.2 dB(A)

10 Individual Groundborne Noise -7 24 29 33 38 37 dB(A)

11 Predicted Groundborne Noise for 41 dB(A)
each Vibration Path

NSR 18 The Trillium

Item Description Assumption
1 Octave Band Frequency 16 31.5 63 125 250 500 Hz Rock drilling data from Lo Ma Chau

Peak Leq 95 dB at a monitoring distance 6.5m 
Vibration Velocity, ref 10^ -6 in/s 79.4 92.3 87.5 84 82.4 76.5 dB(V) Adopting the frequency profile (on diaphragm wall) from Figure 6[1].

1/3 octave band was changed to 1/1 octave band
2 rms velocity 0.237 1.047 0.602 0.403 0.335 0.17 mm/s

3 Vibration Velocity, ref 10^ -6 mm/s 107 120 116 112 110 105 dB(V)

4 Ro 6.5 6.5 6.5 6.5 6.5 6.5 m
R 60 60 60 60 60 60 m
Distance Attenuation -19 -19 -19 -19 -19 -19 dB

5 Soil Damping 0 0 0 0 0 0 dB

6 Building Coupling Loss -7 -7 -10 -13 -14 -14 dB

7 Floor to Floor Attenuation -1 -1 -1 -1 -1 -1 dB

8 Conversion from Vibration to Noise -27 -27 -27 -27 -27 -27 dB

9 Conversion to A-weighted Noise -56.7 -39.4 -26.2 -16.1 -8.6 -3.2 dB(A)

10 Individual Groundborne Noise -4 27 32 36 41 40 dB(A)

11 Predicted Groundborne Noise for 44 dB(A)
each Vibration Path

Adopted from KSL EIA Table 7-4

Standard acoustic principle

Standard acoustic principle

Reference distance of TBM cutter head to the measurement point
Shortest Horizontal distance between TBM to NSR

The whole transmission path is assumed to be rock

Refer to EIA Report Section 5.5.2

Refer to EIA Report Section 5.5.2

Reference distance of TBM cutter head to the measurement point
Shortest Horizontal distance between TBM to NSR

The whole transmission path is assumed to be rock

Refer to EIA Report Section 5.5.2

Refer to EIA Report Section 5.5.2

Adopted from KSL EIA Table 7-4

Standard acoustic principle

Standard acoustic principle

Reference distance of TBM cutter head to the measurement point
Shortest Horizontal distance between TBM to NSR

The whole transmission path is assumed to be rock

Refer to EIA Report Section 5.5.2

Refer to EIA Report Section 5.5.2

Adopted from KSL EIA Table 7-4

Standard acoustic principle

Standard acoustic principle



NSR 19 Great World City

Item Description Assumption
1 Octave Band Frequency 16 31.5 63 125 250 500 Hz Rock drilling data from Lo Ma Chau

Peak Leq 95 dB at a monitoring distance 6.5m 
Vibration Velocity, ref 10^ -6 in/s 79.4 92.3 87.5 84 82.4 76.5 dB(V) Adopting the frequency profile (on diaphragm wall) from Figure 6[1].

1/3 octave band was changed to 1/1 octave band
2 rms velocity 0.237 1.047 0.602 0.403 0.335 0.17 mm/s

3 Vibration Velocity, ref 10^ -6 mm/s 107 120 116 112 110 105 dB(V)

4 Ro 6.5 6.5 6.5 6.5 6.5 6.5 m
R 130 130 130 130 130 130 m
Distance Attenuation -26 -26 -26 -26 -26 -26 dB

5 Soil Damping 0 0 0 0 0 0 dB

6 Building Coupling Loss -7 -7 -10 -13 -14 -14 dB

7 Floor to Floor Attenuation -2 -2 -2 -2 -2 -2 dB

8 Conversion from Vibration to Noise -27 -27 -27 -27 -27 -27 dB

9 Conversion to A-weighted Noise -56.7 -39.4 -26.2 -16.1 -8.6 -3.2 dB(A)

10 Individual Groundborne Noise -11 19 24 28 33 32 dB(A)

11 Predicted Groundborne Noise for 37 dB(A)
each Vibration Path

NSR 20 Holiday Inn Atrium

Item Description Assumption
1 Octave Band Frequency 16 31.5 63 125 250 500 Hz Rock drilling data from Lo Ma Chau

Peak Leq 95 dB at a monitoring distance 6.5m 
Vibration Velocity, ref 10^ -6 in/s 79.4 92.3 87.5 84 82.4 76.5 dB(V) Adopting the frequency profile (on diaphragm wall) from Figure 6[1].

1/3 octave band was changed to 1/1 octave band
2 rms velocity 0.237 1.047 0.602 0.403 0.335 0.17 mm/s

3 Vibration Velocity, ref 10^ -6 mm/s 107 120 116 112 110 105 dB(V)

4 Ro 6.5 6.5 6.5 6.5 6.5 6.5 m
R 90 90 90 90 90 90 m
Distance Attenuation -23 -23 -23 -23 -23 -23 dB

5 Soil Damping 0 0 0 0 0 0 dB

6 Building Coupling Loss -7 -7 -10 -13 -14 -14 dB

7 Floor to Floor Attenuation -1 -1 -1 -1 -1 -1 dB

8 Conversion from Vibration to Noise -27 -27 -27 -27 -27 -27 dB

9 Conversion to A-weighted Noise -56.7 -39.4 -26.2 -16.1 -8.6 -3.2 dB(A)

10 Individual Groundborne Noise -7 23 29 32 37 37 dB(A)

11 Predicted Groundborne Noise for 41 dB(A)
each Vibration Path

NSR 23 Geck Hong Tian Temple

Item Description Assumption
1 Octave Band Frequency 16 31.5 63 125 250 500 Hz Rock drilling data from Lo Ma Chau

Peak Leq 95 dB at a monitoring distance 6.5m 
Vibration Velocity, ref 10^ -6 in/s 79.4 92.3 87.5 84 82.4 76.5 dB(V) Adopting the frequency profile (on diaphragm wall) from Figure 6[1].

1/3 octave band was changed to 1/1 octave band
2 rms velocity 0.237 1.047 0.602 0.403 0.335 0.17 mm/s

3 Vibration Velocity, ref 10^ -6 mm/s 107 120 116 112 110 105 dB(V)

4 Ro 6.5 6.5 6.5 6.5 6.5 6.5 m
R 83 83 83 83 83 83 m
Distance Attenuation -22 -22 -22 -22 -22 -22 dB

5 Soil Damping 0 0 0 0 0 0 dB

6 Building Coupling Loss -7 -7 -10 -13 -14 -14 dB

7 Floor to Floor Attenuation 0 0 0 0 0 0 dB

8 Conversion from Vibration to Noise -27 -27 -27 -27 -27 -27 dB

9 Conversion to A-weighted Noise -56.7 -39.4 -26.2 -16.1 -8.6 -3.2 dB(A)

10 Individual Groundborne Noise -5 25 30 34 39 38 dB(A)

11 Predicted Groundborne Noise for 43 dB(A)
each Vibration Path

Reference distance of TBM cutter head to the measurement point
Shortest Horizontal distance between TBM to NSR

The whole transmission path is assumed to be rock

Refer to EIA Report Section 5.5.2

Refer to EIA Report Section 5.5.2

Adopted from KSL EIA Table 7-4

Standard acoustic principle

Standard acoustic principle

Standard acoustic principle

Reference distance of TBM cutter head to the measurement point
Shortest Horizontal distance between TBM to NSR

The whole transmission path is assumed to be rock

Refer to EIA Report Section 5.5.2

Refer to EIA Report Section 5.5.2

Adopted from KSL EIA Table 7-4

Standard acoustic principle

Standard acoustic principle

Standard acoustic principle

Reference distance of TBM cutter head to the measurement point
Shortest Horizontal distance between TBM to NSR

The whole transmission path is assumed to be rock

Refer to EIA Report Section 5.5.2

Refer to EIA Report Section 5.5.2

Adopted from KSL EIA Table 7-4
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Appendix 5.3 
 
TBM Vibration level in rock and soil 
measured in LOK MA CHAU 
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FIGURE 1 TBM VIBRATION LEVEL IN ROCK AND SOIL MEASURED IN LOK MA CHAU 
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Appendix 9.1 
 
List of preliminary drawings for temporary 
road diversion along TSLC  



 
 

Appendix 9.1 List of Pre-Final Drawings for Temporary Road Diversion along TSLC 
 
 
 Drawing No. Revision Drawing Title 
1 P/2104/T11/TR/1001 B Existing Traffic Layout Plan at Station T11 – Stevens Road 
2 P/2104/T11/TR/1011 B Temporary Traffic Diversion Scheme at Station T11 – Stevens 

Road - Stage 1 
3 P/2104/T11/TR/1021 B Temporary Traffic Diversion Scheme at Station T11 –  Stevens 

Road - Stage 2 
4 P/2104/T11/TR/1031 B Temporary Traffic Diversion Scheme at Station T11 –  Stevens 

Road - Stage 3 
5 P/2104/T11/TR/1041 B Temporary Traffic Diversion Scheme at Station T11 –  Stevens 

Road - Stage 4 
6 P/2104/T11/TR/1051 B Temporary Traffic Diversion Scheme at Station T11 –  Stevens 

Road - Stage 5 
7 P/2104/T11/TR/1061 B Temporary Traffic Diversion Scheme at Station T11 –  Stevens 

Road - Stage 6 
8 P/2104/T11/TR/1071  B Temporary Traffic Diversion Scheme at Station T11 –  Stevens 

Road - Stage 7 
9 P/2104/T13/TR/1001 B Existing Traffic Layout Plan at Station T13 – Orchard 

Boulevard 
10 P/2104/T13/TR/1002 B Existing Traffic Layout Plan at Station T13 – Grange Road 
11 P/2104/T13/TR/1011 B Temporary Traffic Diversion Scheme at Station T13 – Orchard 

Boulevard - Stage 1 
12 P/2104/T13/TR/1021 B Temporary Traffic Diversion Scheme at Station T13 – Orchard 

Boulevard - Stage 2 
13 P/2104/T13/TR/1031 B Temporary Traffic Diversion Scheme at Station T13 – Orchard 

Boulevard - Stage 3 
14 P/2104/T13/TR/1041 B Temporary Traffic Diversion Scheme at Station T13 – Orchard 

Boulevard - Stage 4 
15 P/2104/T13/TR/1051 B Temporary Traffic Diversion Scheme at Station T13 – Grange 

Road - Stage 1 
16 P/2104/T13/TR/1061 B Temporary Traffic Diversion Scheme at Station T13 – Grange 

Road - Stage 2 
17 P/2104/T11/TR/1071 B Temporary Traffic Diversion Scheme at Station T13 – Grange 

Road - Stage 3 
18 P/2104/T11/TR/1081 B Temporary Traffic Diversion Scheme at Station T13 – Grange 

Road - Stage 4 
19 P/2104/T14/TR/1001 B Existing Traffic Layout Plan at Station T14 – Orchard 

Boulevard 
20 P/2104/T14/TR/1011 B Temporary Traffic Diversion Scheme at Station T14 – 

Underground Link Orchard Boulevard - Stage 1A 
21 P/2104/T14/TR/1021 B Temporary Traffic Diversion Scheme at Station T14 – 

Underground Link Orchard Boulevard - Stage 1B 
22 P/2104/T14/TR/1031 B Temporary Traffic Diversion Scheme at Station T14 – 

Underground Link Orchard Boulevard - Stage 1C 
23 P/2104/T14/TR/1041 B Temporary Traffic Diversion Scheme at Station T14 – 

Underground Link Orchard Boulevard - Stage 2A 
24 P/2104/T14/TR/1051 B Temporary Traffic Diversion Scheme at Station T14 – 

Underground Link Orchard Boulevard - Stage 2B 
25 P/2104/T14/TR/1061 B Temporary Traffic Diversion Scheme at Station T14 – 

Underground Link Orchard Boulevard - Stage 2C 
26 P/2104/T14/TR/1071 B Temporary Traffic Diversion Scheme at Station T14 – 

Underground Link Orchard Boulevard - Stage 2D 
27 P/2104/T14/TR/1081 B Temporary Traffic Diversion Scheme at Station T14 – 

Underground Link Paterson Road - Stage 3A 



 
 

28 P/2104/T14/TR/1091 B Temporary Traffic Diversion Scheme at Station T14 – 
Underground Link Paterson Road - Stage 3B 

29 P/2104/T14/TR/1101 B Temporary Traffic Diversion Scheme at Station T14 – 
Underground Link Paterson Road - Stage 3C 

30 P/2104/T14/TR/1111 B Temporary Traffic Diversion Scheme at Station T14 – 
Underground Link Paterson Road - Stage 3D 

31 P/2104/T14/TR/1121 B Temporary Traffic Diversion Scheme at Station T14 – 
Underground Link Paterson Road - Stage 3E 

32 P/2104/T14/TR/1131 B Temporary Traffic Diversion Scheme at Station T14 – Orchard 
Boulevard - Stage 4 

33 P/2104/T15/TR/1002 A Existing Traffic Layout Plan at Station T15 – Kim Seng Road 
34 P/2104/T15/TR/1011 B Temporary Traffic Diversion Scheme at Station T15 – Kim 

Seng Road - Stage 1 
35 P/2104/T15/TR/1021 B Temporary Traffic Diversion Scheme at Station T15 – Kim 

Seng Road - Stage 2 
36 P/2104/T15/TR/1031 B Temporary Traffic Diversion Scheme at Station T15 – Kim 

Seng Road - Stage 3 
37 P/2104/T15/TR/1041 B Temporary Traffic Diversion Scheme at Station T15 – Kim 

Seng Road - Stage 4 
38 P/2104/T15/TR/1051 B Temporary Traffic Diversion Scheme at Station T15 – Kim 

Seng Road - Stage 5 
39 P/2104/T15/TR/1061 B Temporary Traffic Diversion Scheme at Station T15 – Kim 

Seng Road - Stage 6 
40 P/2104/T15/TR/1071 B Temporary Traffic Diversion Scheme at Station T15 – Kim 

Seng Road - Stage 7 
41 P/2104/T15/TR/1081 B Temporary Traffic Diversion Scheme at Station T15 – Kim 

Seng Road - Stage 8 
42 P/2104/T15/TR/1082 A Temporary Traffic Diversion Scheme at Station T15 – River 

Valley Road Road - Stage 8 
43 P/2104/T16/TR/1001 B Existing Traffic Layout Plan at Station T16 – Zion Road – 

Sheet 1 
44 P/2104/T16/TR/1002 B Existing Traffic Layout Plan at Station T16 – Zion Road – 

Sheet 2 
45 P/2104/T16/TR/1011 B Temporary Traffic Diversion Scheme at Station T16 – Zion 

Road - Stage 1 – Sheet 1 
46 P/2104/T16/TR/1012 B Temporary Traffic Diversion Scheme at Station T16 – Zion 

Road - Stage 1 – Sheet 2 
47 P/2104/T16/TR/1021 B Temporary Traffic Diversion Scheme at Station T16 – Zion 

Road - Stage 2 – Sheet 1 
48 P/2104/T16/TR/1022 B Temporary Traffic Diversion Scheme at Station T16 – Zion 

Road - Stage 2 – Sheet 2 
49 P/2104/T16/TR/1031 B Temporary Traffic Diversion Scheme at Station T16 – Zion 

Road - Stage 3 – Sheet 1 
50 P/2104/T16/TR/1032 B Temporary Traffic Diversion Scheme at Station T16 – Zion 

Road - Stage 3 – Sheet 2 
51 P/2104/T16/TR/1041 B Temporary Traffic Diversion Scheme at Station T16 – Zion 

Road - Stage 4 – Sheet 1 
52 P/2104/T16/TR/1042 B Temporary Traffic Diversion Scheme at Station T16 – Zion 

Road - Stage 4 – Sheet 2 
53 P/2104/T16/TR/1051 B Temporary Traffic Diversion Scheme at Station T16 – Zion 

Road - Stage 5 – Sheet 1 
54 P/2104/T16/TR/1052 B Temporary Traffic Diversion Scheme at Station T16 – Zion 

Road - Stage 5 – Sheet 2 
55 P/2104/T16/TR/1061 B Temporary Traffic Diversion Scheme at Station T16 – Zion 

Road - Stage 6 – Sheet 1 



 
 

56 P/2104/T16/TR/1062 B Temporary Traffic Diversion Scheme at Station T16 – Zion 
Road - Stage 6 – Sheet 2 

57 P/2104/T16/TR/1071 B Temporary Traffic Diversion Scheme at Station T16 – Zion 
Road - Stage 7 

58 P/2104/T16/TR/1081 B Temporary Traffic Diversion Scheme at Station T16 – Zion 
Road - Stage 8 

59 P/2104/T16/TR/1091 B Temporary Traffic Diversion Scheme at Station T16 – Zion 
Road - Stage 9 

60 P/2104/T16/TR/1101 B Temporary Traffic Diversion Scheme at Station T16 – Zion 
Road - Stage 10 – Sheet 1 

61 P/2104/T16/TR/1102 B Temporary Traffic Diversion Scheme at Station T16 – Zion 
Road - Stage 10 – Sheet 2 
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Source: Public Transport @ SG http://www.publictransport.sg/publish/ptp/en.html, dated: Dec 8, 2011 
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Source: Public Transport @ SG http://www.publictransport.sg/publish/ptp/en.html, dated: Dec 8, 2011 
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1 INTRODUCTION 

1.1 BACKGROUND 

The Singapore government has commenced works on new rail system, the 
Downtown Line (DTL), to strengthen the connectivity of the Rapid Transit 
System network.  The DTL project comprises three stages, DTL1, DTL2 and 
DTL3, with the entire route targeted for completion in 2016.  
 
DTL2 comprises the Bukit Timah Line (BTL) which will run from Bugis Station 
on the East West Line, along the Bukit Timah Road corridor and link up with 
the Bukit Panjang LRT.  DTL2 will be built underground with a route length of 
about 16.6 km and is targeted for completion in 2015.  The Singapore Land 
Transport Authority (LTA) has divided this particular line into two 
consultancy contracts ie. Contract 9151 (Section 1) and Contract 9152 (Section 
2). 
 
Arup Singapore Pte Ltd (Arup) has been awarded the contract to design the 
second half, southern section of DTL2 (Section 2 - Contract 9152) by the LTA. 
Section 2 will have five new stations built on a double rail track route 
measuring approximately 5.4 km in length, from north of Bugis Station, along 
the Bukit Timah corridor to interface with the Circle Line Botanic Gardens 
Station (which is currently under construction).  The design submission to the 
LTA will be divided into two packages, Package 2 (Construction Contract 921) 
and Package 3 (Construction Contracts 919 and 920).  
 
Arup has commissioned Environmental Resources Management (ERM) to 
conduct an Environmental Impact Assessment (EIA) of the construction activities 
that will take place for the development of Section 2 of DTL2.  The EIA will be 
conducted in line with LTA’s requirements for an EIA as specified in 
Section 5.13 of its Terms of Reference for Contract 9152. 
 
This document provides the scope of work, methodology and assessments of 
the EIA study for Package 3 of 9152, which will be the contract to be awarded 
as the design and construct contract (Contract C919 and 920). 
 

1.2 STUDY OBJECTIVES 

The objectives of the EIA are to: 
 
• Conduct the necessary research and monitoring to establish the baseline of 

the existing pre-construction environment including its biodiversity along 
the proposed route; 

 
• Describe the proposed development ie. Package 3 of Section 2, DTL2, and 

identify environmental issues/ constraints arising from project activities; 
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• Assess the likely significance of the predicted direct and indirect impacts 
on specific receptors, during the construction phase, according to defined 
criteria; 

 
• Provide an indication of mitigation measures required as well as related 

costs of these measures owing to the construction phase.  The mitigation 
measures ensure that impacts are within international guidelines or 
Singapore’s environmental pollution control standards as promulgated 
under the Environmental Protection and Management Act 1999 (EPMA, 1999) 
and the Code of Practice on Pollution Control (COPPC); and 

 
• Develop an environmental monitoring plan (EMP). 
 

1.3 STUDY LIMITATIONS 

This study is limited to a high level assessment of potential impacts from the 
proposed development on selected environmental parameters and heritage/ 
historical resources.  Environmental parameters include air quality, noise, 
surface water quality, waste management, soil and groundwater quality, and 
ecology.  The impact of this development on heritage/ historical resources will 
also be evaluated. 
 
This study shall not be construed as complying with any international standard 
(such as that of the World Bank or International Finance Corporation) for 
completing such EIA studies. 
 
This EIA is based on data obtained from Arup, relevant government agencies 
(eg. LTA, NParks, NEA, URA), baseline studies, field surveys and secondary 
sources such as historical maps, topographical maps, National Library, street 
directories and information available on the world wide web.  
 
The alignment and construction methods proposed by Arup and presented in 
this report are not final; they will require LTA’s approval prior to the award of 
the design and construction contract.  Hence, this high level EIA is based on 
the present best estimate and if significant changes are made at a later stage, 
this EIA will have to be reviewed and amended accordingly. 
 

1.4 REPORT STRUCTURE 

In meeting the previously stated objectives, this report is structured as follows: 
 
• Section 2 provides a description of the development, including siting, 

concept plan and main activities; 
 
• Section 3 establishes the environmental baseline conditions; 
 
• Section 4 gives an overview of the methodology adopted for this EIA; 
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• Section 5 presents the assumptions and limitations to the high level impact 
assessment; 

 
• Section 6 assesses and evaluates potential high level environmental impacts 

arising from the project against Singapore regulatory standards (for 
compliance) as well as international guidelines (where applicable).  The 
potential environmental impacts include issues relating to air quality, 
noise, soil and groundwater, water quality and ecology.  Key controls to 
prevent/ mitigate potential environmental impacts are also provided;  

 
• Section 7 summarises the impact assessment and estimates costs associated 

with the mitigation measures proposed in Section 6;  
 

• Section 8 presents the Environmental Management Plan; and 

 

• Section 9 lists the references used in development of this report. 
 

Annexes that supplement the main report include: 
 
• Annex A - Abbreviations and acronyms; 
 

• Annex B - Applicable legislative requirements and standards; 
 

• Annex C - Laboratory reports from the baseline monitoring surveys; and 
 

• Annex D - Biodiversity baseline data. 
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2 PROJECT DESCRIPTION 

2.1 OVERVIEW 

Arup has been commissioned by the LTA to design Section 2 or Contract 9152 
of DTL2, which is the second half, southern section of DTL2.  Section 2 will run 
from Bugis Station, along the Bukit Timah corridor and interface with the 
Circle Line Botanic Gardens Station (which is currently under construction).  
This route will have five new stations and double rail track measuring 
approximately 5.4 km in length.  The two-way rail track will run parallel to 
each other, except in the approach to Stevens Station from the west along Bukit 
Timah Road.  At this section, due to space constraints, the rail track will be 
stacked on top of each other. 
 
The five new stations that will be constructed are as follows: 
 
• Botanic Gardens Station, which will interface with the Circle Line station 

of the same name (which is currently being constructed); 
 
• Stevens Station*, which will interface with the future Thompson Line 

which is planned for construction following DTL2; 
 
• Newton Station*, which will interface with the existing structure of the 

North South Line station of the same name; 
 
• Little India Station*, which will interface with the existing structure of the 

North East Line station of the same name; and 
 
• Rochor Station*. 
 
The design of Section 2 consists of the following three construction contracts 
and respective boundaries: 
 
• Contract C919, which starts from the new Botanic Gardens Station along 

Bukit Timah Road (just before Cluny Park Road if heading west), heading 
eastwards and ending at the intersection of Whitley, Stevens and Bukit 
Timah Road (just before Stevens Station).  The DTL2 Botanic Gardens 
Station will interface with the Circle Line station of the same name (which 
is currently under construction); 

 
• Contract C920, which starts from Stevens Station along Bukit Timah Road 

(at the junction of Stevens-Whitley Road), heading westwards and ending 
in between Cavenagh Road and Kampong Java-Mackenzie Road, which 
runs perpendicular to Bukit Timah Road; and 

 

                                                      
* These station names are working names only. 
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• Contract C921, which starts from Bukit Timah Road (in between Cavenagh 
Road and Kampong Java Road) and progresses down Sungei Road/ 
Rochor Canal Road, Rochor Road and ending just before the junction of 
Rochor Road and Queen Street.  This point interfaces with DTL1, which is 
currently under construction. 

 
The above three construction contracts are divided into two packages, Package 
2 and Package 3, for the purposes of design tender submissions to the LTA and 
award of construction contracts from the LTA.  Package 2 consists of Contract 
C921 and Package 3 consists of Contracts C919 and C920.  This EIA report 
covers Package 3 or Contract C919 and 920 (‘919/920 DTL2’). 
 
Two zones of influence around DTL2, the Study Area, have been defined by 
the building authorities for the purposes of analysis and design development: 
 
• Zone 1 – refers to the area within 200 m of the study corridor; and 
 
• Zone 2 – refers to the area beyond Zone 1, with an additional 150 m on 

either side of the study corridor. 
 
Figure 2.1a illustrates the entire route, stations and the contract boundaries. 
 

2.2 SITE SETTING 

Section 2 of DTL2 straddles three planning areas in Singapore under the Urban 
Redevelopment Authority’s (URA) Master Plan 2003 (see Figure 2.2a).  The 
three planning areas are: 
 
• Newton; 
• Novena; and 
• Tanglin. 
 
The Newton planning area is located within the Central Area.  It is bounded by 
Bukit Timah Road to the north, Mackenzie Road and Mount Sophia to the east, 
the CTE, Cairnhill Road and Claymore Road to the south as well as Balmoral 
Road to the west.  It comprises an area of approximately 206ha (URA Newton, 

1994).  The DTL2 Newton Station will be built within or just outside the north 
eastern boundary of the Newton Planning Area (along Bukit Timah Road).   
 
In the 1800s, the Newton Planning Area was a nutmeg plantation and housing 
area.  Over the past two centuries, these plantations have made way to a mix of 
high-end, medium and high density residential developments in Newton’s 
sub-zones such as Cairnhill, Orange Grove and Goodwood Park.  
 
The Newton planning area also houses the Istana, the official residence of the 
President of Singapore, which occupies over 40 hectares of land.  The Istana, 
completed in 1869, is an institution rich in architectural and historic heritage 
and its grounds serve as a green lung within the city, although public access is 
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Figure 2.1a Contract Boundaries

CIRCLE LINE

B9 BOTANIC 
GARDENS STATION

B10 STEVENS 
STATIONB11 NEWTON 

STATION

B13 ROCHOR 
STATION

B12 LITTLE 
INDIA STATION

CONTRACT 920

CONTRACT 921 CONTRACT 919

Not to scale

Key

Contract boundaries



ERM Singapore

180 Cecil Street
#11-02 Bangkok Bank Building
Singapore 069546 ERM
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limited to a few days in the year during the festive seasons.  The Istana is a 
restricted and protected area under the Protected Areas and Protected Places Act 
and the DTL2 (section 2) line, when completed, will lie approximately 15 m to 
30 m away (and underground) from the northern boundary of the Istana.  It is 
highly unlikely that any construction works will impinge the boundary of the 
Istana and its grounds.   
 
The DTL2 Newton station will interface with the existing North-South Newton 
MRT Station at Newton Circus, another sub-zone of this planning area, which 
also forms the north eastern boundary of the planning area.   
 
The Novena Planning area is bounded by Lornie Road, Thomson Road and 
Jalan Toa Payoh to the north, Bukit Timah Road, Dunearn Road to the south, 
Central Expressway (CTE) to the east, and Adam road to the west.  It covers an 
area of approximately 879ha (URA Novena, 1994).  The Novena Planning Area 
lies north of Newton, and although DTL2 will not be constructed within this 
planning area, Zones 1 and 2 of DTL2 nevertheless partly cover this area.  The 
Novena area is made up of five sub-zones which include Balestier, Moulmien, 
Malcolm, Dunearn and Mount Pleasant.  In Novena, land use is dominated by 
residential areas and institutions such as hospitals, schools and places of 
worship.   
   
A part of the 919/920 DTL2 route will fall under the Master Plan’s Tanglin 
Planning Area which is mainly residential as well, with ten Good Class 

Bungalow Areas (GCBAs) falling under it (Good Class Bungalow is a URA 
planning term for high-end bungalow areas subject to planning constraints).  
The Tanglin planning area is bounded by Bukit Timah Road to the north and 
Balmoral Road, Tanglin Road, Grange Road and Zion Road to the east.  
Alexandra canal, Kay Siang Road and Ridout Road borders the Tanglin 
planning area to the south while Queensway and Farrer Road border it to the 
west.  It covers an area of approximately 760ha (URA Tanglin, 1994).  The 
Tanglin planning area is made up of four sub-zones which includes Nassim, 
Chatsworth, Ridout and Tyersall and consists mainly of medium-density 
housing areas.  
 
A notable feature of the Tanglin Planning Area, as with Newton and a section 
of the Rochor Planning Areas, is that all the trees are protected by the Tree 
Conservation Area status, which prohibits the felling of any tree with more 
than a 1m girth, without written permission from the National Parks Board 
(NParks).   
 
At the tail-end of DTL2’s Section 2 route (North West of Rochor and Newton), 
the northern boundary of the Singapore Botanic Gardens is located at Bukit 
Timah Road.  The Botanic Gardens was founded in 1859 and has evolved into a 
tropical botanical institution, a major tourist destination and public park.  The 
Gardens are bounded by Napier Road to the south, Tyersall and Cluny Park 
Road to the west, Cluny Road and Evans Road to the east and Bukit Timah 
Road to the north.  The Botanic Gardens is home to three lakes: Swan Lake, 
Symphony Lake and Eco-Lake.  The Eco-Lake is the closest water body to the 
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future DTL2 (within Zone 1) and the Circle Line Botanic Gardens station, 
which lies about 15 m south of Bukit Timah Road (See Figure 2.2b).  The Eco-
Lake is home to various fish, insects and birds, such as the heron, migrant 
ducks and the black swans. 
 
As illustrated in Figure 2.2c, the boundary of 919DTL2 lies in between Cluny 
Park Road and Stevens Road, progressing eastward down Bukit Timah Road/ 
Dunearn Road, ending just before Robin Walk.   
 
The boundary of 920DTL2 begins at Robin Walk (Figure 2.2c).  It progresses 
eastward towards Balmoral Road and Chancery Lane, through Newton MRT 
Station and Newton Road, through Scotts Road and ends just before 
Mackenzie Road.  
 
Table 2.2a provides the various land uses, buildings and the type of works that 
will be in close proximity in Zone 1 of 919/920 DTL2, where the impacts of the 
works are likely to be significant. 
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Figure 2.2b Botanic Garden Layout within Zone 1 of DTL2 C.919 

Source: http://www.sbg.org.sg/bukittimahcore/bukittimahcore.asp

N
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Figure 2.2c C.919 & 920 DTL2 Contract Boundaries and Study Area (Zone 1 and Zone 2)
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 Table 2.2a DTL2 (Section 3) Site Characterisation  

Land Use  Buildings facing DTL2 ( within Zone 1 -200 m of DTL2) Approximate 

Horizontal 

Distance to 

DTL2 route (m) 

Tunnel Boring 

Method (TBM) 

 

 

Cut-and-

Cover 

Works 

(C&C) 

919    
• Jaya Towers 45 √  

• Dalvey Court 85 √  

• The Legacy 80 √  

• Chatelet Condo  143 √  
• The Equatorial 31 √  

• D’Dalvey Condominium 155 √  
• The Trevose 201 √  
• Hollywood Park 106 √  
• Falcon Villas 174 √  
• Stevens Court 30  √ 
• Robin Walk Bungalows* 2  √ 
• Robin Walk Shophouses 2  √ 
920    

• Allocassia Apartments 45 √  

• Long’s Court 133 √  
• Swiss Cottage Estate 168 √  
• Goldhill Avenue  113 √  
• Wing on Life Gardens Condominium 100 √  
• Atland House 70 √  
• Lew Mansions 71 √  

• The Clayton 150 √  

• Villa Margaux 198 √  

• Emerald Court  80 √  

• Cliften  153 √  

• Le Marque 101 √  

• Robin Court 70 √  

• Robin Star 135 √  

Residential Areas 

• Seng Mansions 43 √  
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Land Use  Buildings facing DTL2 ( within Zone 1 -200 m of DTL2) Approximate 

Horizontal 

Distance to 

DTL2 route (m) 

Tunnel Boring 

Method (TBM) 

 

 

Cut-and-

Cover 

Works 

(C&C) 

• The Legend 65 √  

• Naga Court 30 √  

• Century Ville 36 √  

• Honolulu  Tower 59 √  

• Bellerive 198 √  
• Palm Spring 200 √  
• Bukit Timah Mansion 35 √  

• City Towers 42 √  

• Martina Mansion 50 √  

• Chambery Mansion 150 √  
• Rich Mansion 45 √  

• Balmoral Gate 42 √  

• Balmoral Place 59 √  

• Balmoral Residences 151 √  
• Chancery Court 70 √  

• Chancery Esquire 147 √  
• Sarkies Court 87  √ 
• Sarkies Mansion 148  √ 
• Rising Suites 102 √  
• Casa Rosita 53 √  
• Good Wood Residence 62 √  
• Gilstead View 98 √  

• FEB College Hostel 160 √  
• Portofino 115  √ 
• The Hermitage 45  √ 
• Dunearn Gardens 131 √  
• Monks Hill Apartments  115 √  
• Cavenagh Court 102 √  
• Townhouse Apartments 190 √  
• Makeway View 132 √  
• Atland House 42 √  
• Gloucester Mansion 163  √ 

Commercial, Retail, Offices, 919    
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Land Use  Buildings facing DTL2 ( within Zone 1 -200 m of DTL2) Approximate 

Horizontal 

Distance to 

DTL2 route (m) 

Tunnel Boring 

Method (TBM) 

 

 

Cut-and-

Cover 

Works 

(C&C) 

• Copthorne Orchid Hotel 115  √ 
• Raffles Town Club 146  √ 
920    

• Newton Hawker Centre 41 √  

• Boon Liew Building  68 √  
• Kuie Pong Building 124 √  
• The Genesis Building  70 √  

• Balmoral Plaza 28 √  

Mixed Commercial Use 

• Newton Post Office 42 √  

919    
• Masjid Ba’alwie  65  √ 
• Bethlehem Bible Presbyterian Church  88  √ 
• Plant Resource Centre (Private) 56  √ 
920    
• Leng Kwang Baptist Church 35 √  

• Raffles Counselling Centre  34 √  

• Alliance Francais De’ Singapour 65  √ 
• The Church of Jesus Christ of Latter Day Saints  53 √  

• ASPN Chao Yang Special School 142 √  

• Madrasah Al-Irsyad Al-Islamiah 165 √  

• Singapore Chinese Girls Primary School 138  √ 
• Life Bible Presbyterian Church  155  √ 
• Anglo Chinese School 163 √  
• Barker Road Methodist Church 186 √  

• Anglo Chinese School (Primary) 164 √  

• Newton Life Church 124 √  
• Monk’s Hill Secondary School 163 √  

Institutions 
 

• WHO Representative Office Breast Cancer Foundation 85 √  

919    
• Hollywood Park  100 √  

• Jacob Ballas Children’s Garden 80 √  
• Singapore Botanic Gardens 195 √ √ 

Green areas/ Parks 

920 (Green Parks/ Areas Cont’d)    
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Land Use  Buildings facing DTL2 ( within Zone 1 -200 m of DTL2) Approximate 

Horizontal 

Distance to 

DTL2 route (m) 

Tunnel Boring 

Method (TBM) 

 

 

Cut-and-

Cover 

Works 

(C&C) 

• Hooper Road Playground 127 √  
919     
• Eco-Lake Botanic Gardens 162  √ 
• Bukit Timah Canal  26 √ √ 
920    

Water bodies 

• Bukit Timah Canal 26 √ √ 
Conservation Areas/ 
Historic Site 

• Gilstead Road 187  √ 

Heritage Trees • Rain Tree at College Green, off Dunearn Road, within hostel grounds 104  √ 

* Note: Many landed properties are located all along the C919/920 of DTL2.  Only those that may be affected by the cut and cover sections are listed in this table 
above.   
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2.2.1 Residential  

Based on the Planning Report 1994, the Newton Planning Area had 
approximately 42.2% of land for residential use and 2.5% of land for 
commercial use.  Of the 42.2% for residential use, it was stated that 25.1% of the 
housing was low density, 20.4% medium density and 54.5% of high density 
housing.  The same report stated that 32.7% of land in Novena was residential 
and 2.3% commercial.  Of the 32.7%, 19.4% was low density housing, 0.3% 
medium density and 54.2% high density housing.  For the Tanglin planning 
area, 51.3% of land was reported as being used for residential purposes in 1994 
and 1.9% was used for commercial purposes.  Of the 51.3%, 21.2 % was low 
density housing, 61.4% medium density housing and 17.36% high density 
housing.     
 
From internet research and document review, it was observed that the current 
land use within the area has largely remained the same.  There are about 
fifty seven medium to high density apartments facing the 919/920 DTL2 work 
area.  All these buildings are located within 200 m of Section 3 of the DTL2.  
The condominiums were mostly built during the early-to-late 1990’s and the 
apartments were built around the same time.   
 
There are a few notable residential areas that are located within 40 m of the 
proposed Newton and Stevens stations.  These include: 
 
• Newton Station: High/ medium rise apartments along Sarkies Road, which 

is located just north of the proposed cut –and-cover work area.  Apartments 
located along Sarkies Road include Sarkies Gardens, Sarkies Mansions, The 
Hermitage, Rising Suites and The Portofino. 

 
• Stevens Station: medium rise apartment, Stevens Court, is located just 

south of the proposed cut-and-cover work area.  In addition, several landed 
properties and two-storey shophouses in residential use are located next to 
Stevens Station.  

 
It is a likely that the cut-and-cover works of these two stations will impact the 
above mentioned residential apartments and its occupants.   
 

2.2.2 Commercial 

The Planning Report 1994 for Newton Planning Area listed 2.5% of land use for 
commercial purposes.  Among the existing buildings that are within the 
planning area are the Newton Hawker Centre and the Genesis Building along 
Clemenceau Ave North and the Newton Post Office, Balmoral Plaza, and Boon 
Liew Building along Bukit Timah Road.  The Novena planning area consists of 
2.3% commercial land usage (The Novena Planning Area, Planning Report 
1995).  Commercial buildings within the area include the Copthorne Orchid 
Hotel along Dunearn road and the Raffles Town Club just after Plymouth 
Avenue.  The Tanglin planning area is 1.9% commercial (URA Tanglin, 1994).  
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None of the commercial buildings within this area were within the boundaries 
of 919/920 DTL2.  
 

2.2.3 Bukit Timah Road and Canal 

In March 1983, a road was built to the top of Bukit Timah Hill.  By 1845, Bukit 
Timah Road was opened up beyond Bukit Timah as far as Kranji.  By the turn 
of the century, the area had been cleared although it remained rural with a 
spread of old kampong housing and few inhabitants.  After the war, in 1948, 
the first traffic lights were installed at the junction of Bukit Timah and 
Serangoon Roads to improve traffic management.  In the early 1950s, the Public 
Works Department converted Bukit Timah Road into dual carriageway road.  
In subsequent years, the road was widened and flyovers built at important 
junctions, and its twin Dunearn Road was constructed in 1841.  These are at 
Adam Road/Farrer Road, Newton Circus and Whitley Road.   
 

Bukit Timah Road is now a major road extending from the city centre to 
Woodlands road on the way to Malaysia.  The road has a distance of 25km and 
is one of the longest roads in Singapore.  The road currently splits into two 
roads at Newton Circus, the west bound Bukit Timah Road and the east bound 
Dunearn Road.  The Bukit Timah canal runs alongside the entire length of the 
road.  The canal was built between Dunearn Road and Bukit Timah Road to 
solve the flooding problem in the Bukit Timah area.  
 
The Bukit Timah Canal connects to the Rochor Canal just before the Little India 
MRT station.  The Rochor Canal stretches for about 1.6 km eastwards from 
beneath the Kandang Kerbau bridge at the junction of Bukit Timah and 
Serangoon-Selegie Road and ends at the Victoria Bridge beneath the junction of 
Kallang Road and Victoria Street.  It moves along Rochor Canal Road (the 
Rochor Canal), continues out as Rochor River, and empties into the Kallang 
Basin and ultimately draining into the Straits of Singapore.  However, the 
Kallang Basin, together with Marina Bay will be dammed to form a 240 ha 
freshwater reservoir, Marina Barrage.  The transition from a saltwater bay to a 
freshwater reservoir is a delicate process that will take several years, from 2008 
to 2011 according to current expectations.  This transition process is sensitive to 
changes in water quality parameters, such as sediments in the water.  
 
Another water body that is located within Zone 1 of 919/920 DTL2 is the Eco-
Lake in the Singapore Botanic Gardens.  The Eco-Lake is approximately 10 m 
from the likely boundaries of the cut and cover work area for the Botanic 
Gardens Station (see Figure 2.2d).  The Eco-Lake boasts a vast range of 
biodiversity which includes fish, waterhen, herons, black swans and migrant 
ducks.  Other bird species that have been spotted in the area include the Pied 
Fantail, White Breasted Waterhen and the Radjah Shelduck.  There have also 
been sightings of colourful butterflies and tortoises within the area.    
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Figure 2.2d Location of Eco-Lake Relative to the Cut-and Cover Works for the Botanic Gardens Stations 
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Source: Google Earth

Note: The boundaries in this map are for illustration purposes only and shall not be relied upon.  Readers shall refer to approval drawings applicable to 919 and 920.
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2.2.4 Heritage Trees 

Some trees that are protected by the Tree Conservation Area status are 
potentially within the boundaries of Contract C919 and C920.  The Tree 
Conservation Area status prohibits the felling of any tree with more than a 1 m 
girth, without written permission from the National Parks Board (NParks) (see 
Figure 2.2e).  In addition, the conservation of select mature trees around 
Singapore is further enhanced under NParks Heritage Trees Scheme.  Within 
Zone 1 and 2 of DTL2 (Section 2), the following tree was identified as a 
Heritage Tree: 
 
• The Rain tree or Samanea saman, which has a girth of 7.5m and height of 

22m, along College Green, off Dunearn Road within Hostel grounds.  
 
It is unlikely that the construction works on 919 and 920 DTL2 will impinge the 
boundary of the hostel grounds.  It is also therefore very unlikely that the 
construction works will directly impact the above listed heritage tree.  
 

2.2.5 Conservation of Built Heritage/ Historical Sites 

The relevant URA gazetted conservation areas (or areas of conservation of built 
heritage) that can be found along Bukit Timah Road and within the vicinity of 
919/920 DTL2 (ie. within Zones 1 & 2) is a two-storey bungalow located at the 
junction of Gilstead Road and Evelyn Road (see Figure 2.2f).  The area was 
given conservation status by the URA on 19 May 2003.  It is understood to be 
built between 1909 and 1929 in the Edwardian Baroques design.  
 

2.3 CONSTRUCTION WORKS AND METHODS 

2.3.1 Preparatory Works 

Preparatory works are required prior to the station and tunnel works.  Such 
works are meant to prepare road users and surrounding buildings for the 
impending works.  A key activity will be traffic diversion works.  Sections of 
selected roads, which will be affected by the construction, will be either 
temporarily diverted or its access restricted to certain parts of the road.  Works 
will include land clearing and tree felling, road widening activities, 
construction of temporary roads to divert traffic around the worksites and 
setting up of barriers around impending cut-and-cover works or around 
laydown areas.  Specific locations of these traffic diversions are detailed in 
Section 2.3.4. 
 

2.3.2 Station and Tunnel Works 

Methods of construction being considered to construct 919/920 DTL2, include 
cut-and-cover (C&C) and tunnel boring with tunnel boring machines (TBM).  
The method of construction chosen will not only depend on the ground 
conditions and geology of the area, but also where certain elements will be 
constructed ie. the new MRT stations, interfaces with existing MRT lines such 
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Figure 2.2e NParks Gazetted Tree Conservation Area
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Figure 2.2f Gilstead Road Conservation Area
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as the North-South Line and Circle Line supporting structures, underground 
pedestrian walkways (subways) and escape routes.   
 
For 919/920 DTL2, C&C will be used at locations where the stations will be 
built, and the remaining route will be tunnelled using TBM.  Figures 2.3a and b 

indicates the locations at which the different methods of construction will be 
employed. 
 
For section 919 of DTL2 (Figure 2.3a), the C&C method will be used from the 
contract boundary at Cluny Park Road to Eco Garden Way in the Botanic 
Gardens and the area bounded by Bukit Timah Road, Stevens Road, Robin 
Close and Robin Walk (for the construction of Stevens Station).  TBM will be 
used from this juncture through to Evans Road and it ends just after Whitley 
and Stevens Road (before Robin Walk).   
 
For section 920 of DTL2 (Figure 2.3b), the C&C method will be used at one 
location: the area at the junction of Scotts Road and Bukit Timah Road (for the 
construction of Newton Station).  The TBM will be used for the remainder of 
the route. 
 

2.3.2.1 Cut-and-Cover 

The C&C method is a method of construction used for shallow tunnels and 
stations.  This method involves excavating within retaining walls, all the soil 
above and within the tunnels, building the concrete tunnels and consequently 
backfilling and restoring the ground or road. There are generally two forms of 
basic C&C methods which are the bottom-up method and the top-down 
method.  
 
The bottom-up method starts by excavating a trench with ground support as 
described above. The tunnel is constructed within excavation of in situ 
concrete.  
 
The top-down method on the other hand, begins by constructing retaining 
walls and capping beams from the ground level using various methods. A 
shallow excavation is then made to allow an upper deck or slab to be 
constructed using precast beams or in situ concrete. The surface is then 
reinstated except for access openings. This allows for early reinstatement of 
roadways, services and other surface features.  Excavation machinery is then 
lowered into the access openings, and the main excavation is carried out under 
the deck, followed by construction of the tunnels.  
 
Figure 2.3c illustrates in simple terms, the sequence of steps taken for the cut-
and-cover method.  
 

2.3.2.2 TBM 

TBM, in comparison to the C&C method, is used when there is the need to 
create a tunnel where cut and cover methods are not possible or practical.   
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Figure 2.3a C.919 DTL2 Tunneling Methods Schematic Overview 
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Figure 2.3b C.920 DTL2 Construction Methods Schematic Overview
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Figure 2.3c  Tunneling Construction Methods

Source: http://www.canadaline.ca/constructionMethodsCandC.asp (visited on 260308)

Source: 
http://www.akkerman.com/images/products_tbm
_boringhead_clo.jpg (visited on 260308)

Source: 
www.bcminerals.ca/images/Eskayunderground.JPG
(visited on 220508)
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These machines excavate tunnels with a circular cross section through a variety 
of soil rock strata. They can be used to bore through hard rock or sand and 
almost anything in between. Tunnel diameters that use this method can range 
from a metre to 15 metres. These machines have the advantage of not 
disturbing surrounding soil and generating mineral spoil.  A key limitation is 
its relatively high cost. Figure 2.3c depicts an example of a tunnel boring 
machine.  
 

2.3.3 Retaining Walls 

Temporary or permanent retaining walls will be built to facilitate cut and cover 
works to hold back soil and rock.  Retaining walls prevent downslope 
movement or erosion and provide support for vertical or near-vertical grade 
changes.  There are several types of retaining walls, each employed depending 
on, among others, soil types, subsurface hydraulic pressures, space restrictions 
and earth pressures.  Typically, the following will be adopted on 919 and 
920DTL2: 
 
• Propped diaphragm walls; 
• Propped sheet pile walls; and  
• Gravity walls.  
 

2.3.4 Site Laydown Areas and Worksites 

Site laydown, worksite or staging areas will be established within the Study 
Area to act as areas for contractors to inter alia locate materials, tools, 
machinery and equipment required for the construction of the station and 
railways.  Figures 2.3d-f illustrates these areas, locations of which include: 
 
• The Stevens Station worksite (see Figure 2.3d) is located in close proximity 

to bungalows and shophouses along Robin Walk.  The interface between 
this worksite and Stevens Court (along Stevens Road) will also be in close 
proximity (about 2 m apart between the boundaries of the worksite and 
Stevens Court).  The section of Robin Walk from Bukit Timah Road next to 
the worksite will in fact be closed off for six to nine months during the 
construction of the diaphragm wall.  Hence the entire worksite for Stevens 
Station is very limited. 

 
• Figure 2.3e illustrates the location of the Newton Station worksite, which 

will be located at the corner of Newton Circus, between Bukit Timah Road 
and Scotts Road.  This western boundary of the worksite will be located in 
close proximity to an apartment cluster located along Sarkies Road (off 
Bukit Timah Road).  A traffic diversion will also run along the boundary of 
this worksite which faces Bukit Timah Road. 

 
• Two temporary staging areas will be located along Bukit Timah Road prior 

to the Newton Hawker Centre (if heading northwest to Newton Circus – 
see Figure 2.3f).  One staging area is bounded by Winstedt Road and the 
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Figure 2.3d Proposed Worksite and Stacking Yard North of Steven Station Worksite and Surrounding Receptors
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Figure 2.3e Proposed Newton Station Worksite, Traffic Diversion and Surrounding Receptors
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Figure 2.3f Proposed Temporary Staging Areas Near Newton Circus, Traffic Diversions and Surrounding Receptors
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other by Monk’s Hill Terrace/ Road (which will lie in close proximity with 
the Madrasah Al-Irsyad).  West of these staging areas, traffic diversions 
will be created along the existing Bukit Timah Road to accommodate 
works. 

 
2.3.5 Estimated Unbulked Spoil Volumes  

An estimated total of 475,886m3 of spoil will be excavated during 919 and 920 
DTL2 TBM and cut-and-cover works. About 80% or 382,112m3 of the total 
estimated volume of spoils will be generated during cut-and-cover, whilst the 
remaining 20% (93,775m3) will be from TBM.  
 
Table 2.3a below presents estimated spoil volumes that will result from contract 
C919 and 920 DTL2 works using TBM and the soil type that will be 
encountered at that depth.  

Table 2.3a Estimated Spoil Volumes from TBM 

Approximate Location Soil Type1 Diameter/ 

Length, m 

Volume of 

Material, m3 

Percentage of 

Volume, % 

919 Granite 
Residual Soil 

 49,322 53 

920 Granite 
Residual Soil 
and Jurong 
Formation 

 44,451 47 

TOTAL Volume   93,774 100 

Notes: 

Soil types: 
• Old Alluvium – consists of sand, gravel and pebbles, and forms the eastern part of 

Singapore; and  
• Jurong Formation - consists of a wide variety of sedimentary rocks found through the south, 

southwest and west of Singapore. 
Source: Arup documents on estimated spoil volumes 

 
Table 2.3b presents estimated spoils generated during cut-and-cover works 
used in tunnelling works and in the construction of the stations, Stevens, 
Botanic Gardens and Newton Station.  Cut–and-cover will yield estimated 
spoil volumes of 382,111m3.  The table below shows that a large portion of the 
total spoils excavated will consist of Granite Residual soil (59%) and fluvial 
sand (15%) for Stevens Station, 67% of Granite Residual soil and 12% of fill for 
Botanic Garden station whilst marine clay (70%) and fluvial clay (15%) would 
represent a large portion of the total spoils excavated at Newton Station.   
 
See Section 3.5.2 for a description of the various soils encountered during this 
investigation. 

Table 2.3b Estimated Unbulked Spoil Volumes from Cut-and-Cover  

Material Type Thickness, 

m 

Approximate 

Base Area, m2 

Volume of 

Material, m3 

Percentage of 

Volume, % 

Stevens Station 
Fill 3.12 5,130 16,005 12 
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Material Type Thickness, 

m 

Approximate 

Base Area, m2 

Volume of 

Material, m3 

Percentage of 

Volume, % 

Fluvial Sand 4.0 5,130 20,520 15 
Marine Clay 5.0 6,256 13,878 11 
Fluvial Clay 3.00 1,126 3,378 3 
Granite Residual Soil 21.6 9,220 77,951 59 
Total Volume   131 733 100 
Botanic Gardens Station 
Fill 4.5 3,484 15,679 12 
Estuarine 3.5 3,484 12,194 9 
Fluvial Clay 4.0 8,804 15,306 12 
Granite Residual Clay  20 8,804 87,260 67 
Total Volume   130 440 100 
Newton Station     
Fill 1.5 2,996 4,494 4 
Fluvial Sand 2.5 2,996 7,490 6 
Marine Clay 16.5 13,266 83,447 70 
Fluvial Clay 5 3,713 18,565 15 
Granite Residual Soil 1.6 3,713 5,940 5 
Total Volume   119 937 100 
Total Volume    382 111  

Source: Arup documents on estimated spoil volumes 

 

2.4 CONSTRUCTION ACTIVITIES 

Specific construction activities associated with the development that are from 
environmental aspects (and therefore may lead to impacts) include: 
 
• Site clearing, earthmoving/ earthworks and general construction activities 

(eg. clearing and preparation, trench excavation, backfill, soil mixing, 
compaction, spoil handling and transport, building of permanent 
structures);  

 
• Stockpiling and materials handling (delivery, unloading and use of 

construction aggregates etc.); 
 
• Vehicle movements and emissions as a result of equipment, materials and 

personnel movement in and out of construction work areas; 
 
• Generation, handling and transport of spoils resulting from the use of 

TBMs;  
 
• Use of high impact stationary and mobile equipment such as pile drivers, 

jackhammers, pavement breakers, excavators, dozers, etc. leading to 
variable and sporadic noise levels, typically repeating over time; 

 
• Equipment/ plant maintenance and refuelling activities potentially leading 

to hazardous wastes and accidental leaks or spills; 
 
• Workforce activities leading to generation of general waste; 
 
• Storage and disposal of solid and liquid wastes; and 
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• Use and storage of hazardous materials potentially leading to accidental 

spills/ leakage or releases.  
 

2.5 CONSTRUCTION SCHEDULE 

It is anticipated that the contracts to construct Section 2 of DTL2 will be 
awarded in the first, second and third quarter of 2009 for contracts C919, C920 
and C921 respectively.  Construction works will commence within four to five 
months of contract award and will be completed c. 2015.  
 
For contract C919 and 920, the following timeline is anticipated: 
 
• October 2008 – Submission of detailed design tender documents to the 

LTA; 
 
• April 2009 – Award of construction tender documents by the LTA; and 
 
• August 2009 – Commencement of construction works and completion in 

tandem with Package 3 (contracts C919 and C920) c. 2015. 
 

2.6 CONSTRUCTION RESOURCES 

At this time, the manpower and plant equipment required are not available.  
 

2.7 GOVERNING EHS POLICIES 

It is anticipated that the engineering contractor will develop and implement 
the necessary measures to ensure the safeguarding the environment and 
occupational health and safety. Governing EHS policies and procedures have 
not been established as yet. 
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3 ENVIRONMENTAL BASELINE CONDITIONS 

This chapter serves to present key existing physical environmental (baseline) 
conditions of the project site and surrounding areas.  The information 
presented in the section was obtained from a number of sources including: 
 
• Meetings, review of documentation and communications with the 

engineering consultant for Contract 9152, Arup; 
 

• Desktop review of published sources of information including books, 
internet and related reports/ studies;  

 
• Communications with relevant government agencies including NParks;  

 
• Field visits and surveys conducted by ERM on 3rd to 8th April, 7th to 8th 

April, 14th to 15th April and 27th August 2008; 
 
• Two noise monitoring exercises; and 
 
• An ambient air monitoring exercise.    
 
The physical environmental conditions in the study area include: 
 
• Climate and meteorology; 
• Landscape and topography; 
• Air quality;  
• Existing noise environment; 
• Geology, soils and groundwater; 
• Surface water hydrology and water quality; and 
• Ecology (Flora and Fauna). 
 
Each of the above is discussed briefly below. 
 

3.1 CLIMATE AND METEOROLOGY 

3.1.1 Climate 

Singapore in general experiences an equatorial monsoonal tropical climate, 
with warm, humid conditions throughout the year.  Singapore has two main 
monsoon seasons: 
 
• The Northeast Monsoon season from December to March.  Weather features 

include rapid development of early afternoon and evening showers as well 
as monsoon surges leading to continuous moderate to heavy rains. 
Towards the end of this season, conditions are windy and relatively dry; 
and 
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• The Southwest Monsoon season from June to September.  Weather features 
include shower/ thunderstorm activity between predawn and midday, 
which can be intense (< 30 minutes).  Sumatra squalls are common.  During 
widespread dry weather, smoke haze is common.  There are occasional 
wind gusts of 12 – 22 m/s. 

 
Separating the above two monsoon seasons are the inter-monsoon periods 
from April to May and October to November respectively.  Thunderstorm at 
times scattered and/or severe occurs during these periods in the afternoon or 
early evenings. 
 

3.1.2 Wind Conditions 

Surface wind conditions in Singapore generally follow the prevailing monsoon 
flows (ie. northeast and southwest).  Light wind conditions can be modified by 
topography, showers or thunderstorms and land sea breezes. 
 
Mean surface wind speed is normally less than 20 km/h with maximum wind 
gusts of up to 100 km/h during the passage of Sumatra squalls (a weather 
phenomenon in Singapore).  Table 3.1a presents Singapore’s monthly wind 
direction and speed. 

Table 3.1a Wind Direction and Speed (m/s)  

Month Main Direction  Mean Speed (m/s) Maximum gust speed  

January  N/NE 2.7 20.3 
February  N 2.8 17.8 
March NE 2.2 21.9 
April Variable 1.6 23.9 
May  Variable 1.6 18.1 
June S 2.0 21.4 
July S 2.4 23.9 
August S 2.5 21.9 
September  S/SE 2.0 21.4 
October  Variable 1.5 20.3 
November  Variable 1.4 21.1 
December  N 2.0 17.2 

Source: Guide to Singapore’s Weather, NEA Meteorological Services, NEA 

 

The results can be summarized as follows: 
 
• Data from December to April indicate, on average, that winds are generally 

from the north or northeast, which is representative of the northeast 
monsoon; 
 

• During the April to May transition and October to November transition, 
wind direction is generally variable; and 
 

• From June to September, the wind is from a southern direction, in line with 
the southwestern monsoon. 
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3.1.3 Air Temperature & Humidity 

Temperatures in Singapore reach a high of 31 ºC to 33 ºC during the day and 
reach a low of 23 ºC to 25 ºC during the night.  Average daily temperature 
readings for each month over a 25 year period from 1982 to 2006 are provided 
in Table 3.1b.  

Table 3.1b Monthly Average Temperature (oC) 

Daily mean (oC) [1] 

Jan  Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
26.5 27.1 27.6 27.9 28.3 28.3 27.9 27.8 27.6 27.6 27.0 26.4 

Notes: 
[1] Calculated by averaging the daily temperature for each for the 25-year period (1982-
2006) 
Source: Guide to Singapore’s Weather, NEA Meteorological Services, NEA 

 
The results can be summarized as follows: 
 
• The annual average temperature based on 25 years is 27.5 ºC; 
• The highest average daily mean for a month based on 25 years is 28.3 ºC 

(May); and 
• The lowest average daily mean for a month based on 25 years is 26.4 ºC 

(December). 
 
The relative humidity in Singapore is quite high, with humidity level more 
than 90% during the morning just before sunrise and falling to about 60% in 
the afternoon on days when there is no rain.  During periods of rain, relative 
humidity frequently reaches 100%. The mean annual relative humidity is 
84.2%.  
 

3.1.4 Rainfall 

There is no distinct wet or dry season in Singapore. Rain falls every month of 
the year; however, there are two peaks of rainfall during December (northeast 
monsoon period) and April (inter-monsoon period).  The highest average 
monthly rainfall over a 25-year period occurs in the month of December 
(327.3 mm).  Statistical data on rainfall averaged over a 25-year period (from 
1982 to 2006) is presented in Table 3.1c. 

Table 3.1c Rainfall in Singapore 

Month Mean total rain days[1]  Monthly mean (mm)[2] 

January  11.3 247.7 
February  6.9 106.6 
March 10.3 162.1 
April 11.6 150.2 
May  10.8 166.9 
June 10.1 132.6 
July 10.5 152.8 
August 11.2 143.4 
September  10.8 157.4 
October  12.3 155.6 
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Month Mean total rain days[1]  Monthly mean (mm)[2] 

November  14.8 255.7 
December  16.5 327.3 
Notes: 
[1] Calculated by averaging the total number of rain days for each month for the 25-year 
period (1982-2006) 
 

[2] Calculated by averaging monthly total rainfall for each month for the 25-year period (1982-
2006) 

Source: Guide to Singapore’s Weather, NEA Meteorological Services, NEA 

 

3.2 LANDSCAPE AND TOPOGRAPHY 

The topographical characteristic along the C919/920 of DTL2 is relatively flat 
on both sides of the DTL2 alignment.  Near the alignment of C919, the contours 
are at a general height between 0m to 5m above mean sea level with Bukit 
Timah Canal being the lowest point.  Within and just beyond Zone 2, the 
contours vary between 5m to 24m.  The peaks are at 23m above mean sea level 
at Leyden Hill and 24m above mean sea level at the Botanic Gardens.  The 
landscape within C919 is dominated by high and medium rise residential 
areas.  
 
The contours near the alignment of C920 are generally between 0m to 5m 
above mean sea level.  Within and just beyond Zone 2, the topography ranges 
between 5m to 28m.  The peaks are at 28m above mean sea level at Mount 
Victoria and at 20m above mean sea level at Goodwood Hill.  The landscape 
within C920 is dominated by high and medium rise residential areas and 2-
storey bungalows.  Figure 3.2a shows the general topography of the area.  
 

3.3 AIR QUALITY 

This section describes the ambient air quality in the study area. Air Sensitive 
Receptors (ASRs) were identified based on a combination of factors: 
 
• Sensitive land uses such as residential dwellings, places of worship, 

educational uses such as schools, hospital or aged care facilities and public 
spaces; and 

 
• Its proximity and exposure to cut-and-cover works specifically where the 

stations will be built (see Figure 2.3a-b).  
 
A summary of the representative list of Air Sensitive Receptors (ASRs) that 
have been selected for the assessment of air quality impacts is provided in 
Table 3.3a.  Locations of these receptors are shown in Figure 3.3a.  
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Table 3.3a Identified Air Sensitive Receptors 

ASR Location Name Approximate Distance & Direction from the Site 

ASR 1 Eco-Lake, Botanic Gardens 
(natural resource) 

10 m, South of Botanic Gardens Station Worksite 
Boundary 

ASR 2 Plant Resource Centre, 
Botanic Gardens 

5 m, East of Botanic Gardens Station Worksite Boundary 

ASR 3 Stevens Court (residential) 2 m, South of Stevens Station Worksite Boundary 
ASR 4 Robin Walk Bungalows 

(residential) 
2 m, South and East of Stevens Station Worksite Boundary 

ASR 5 Robin Walk Shophouses 
(commercial) 

2 m, East of Stevens Station Worksite Boundary 

ASR 6  Newton Hawker Centre 
(commercial, public space) 

125 m, East of Newton Station Worksite Boundary 

ASR 7 Chao Yang Special School 
(institution) 

95 m, South of Newton Station Worksite Boundary 

ASR 8 Alliance Francaise 
(institution, public space) 

15 m, North of Newton Station Worksite Boundary 

ASR 9  Sarkies Gardens (residential)  15 m, North of Newton Station Worksite Boundary 
ASR 10 Sarkies Mansion (residential) 15 m, North of Newton Station Worksite Boundary 

 
Concentrations of ambient pollutants in the study area vary according to both 
time and location.  They are affected by many factors, including the size, 
number and location of emissions sources and the prevailing weather.  
 
Data on ambient air quality has been obtained from:  
 
• National Environment Agency (NEA) published information; and 
 
• A monitoring exercise conducted by ERM on the 3rd till the 8th of April 

2008. 
 

3.3.1 NEA Historical Ambient Air Quality Monitoring 

The NEA carries out routine monitoring of ambient air quality through the 
Telemetric Air Quality Monitoring and Management System (TAQMMS).  This 
system comprises 13 remote monitoring stations, which are located around 
Singapore and are linked to a Central Control System (CCS).  Monitoring sites, 
as given in Figure 3.3b, are distributed amongst urban, industrial, suburban and 
roadside locations. 
 
The closest monitoring station to 919/920 DTL2 is located at the Environment 
Building, an urban location approximately 4.3 km southwest of 919/ 920 DTL2.  
The closest roadside monitoring location is located at Ngee Ann Polytechnic, 
approximately 5 km northwest of 919/920 DTL2. 
 
Table 3.3b presents overall ambient air quality data for the range of parameters 
monitored in 2006 and Figure 3.3c present the annual average concentrations 
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Figure 3.3b Locations of Ambient Air Monitoring Stations in Singapore

Source: NEA, 2006
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Figure 3.3c Annual Ambient NO2, SO2 and PM10 Concentrations 1997 – 2006 (µµµµg/m3)
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for NO2, SO2, and PM10 
1 for all the NEA monitoring stations in Singapore from 

1997 to 2006.  
 
Singapore has not adopted any ambient air quality standards and the NEA 
makes reference to USEPA criteria in reporting the status of air quality in 
Singapore.  The results indicate that in general, air quality as annual averages 
for the monitored parameters in Singapore is generally within USEPA and 
WHO standards. 

Table 3.3b Ambient Air Quality for Singapore 

Pollutants Measured Averaging 

Time 

Unit 2004 2005 2006 Reference standards 

      USEPA 

Primary Air 

Quality 

Standards 

WHO Air 

Quality 

Guidelines 

Sulphur dioxide, SO2  24-hour µg/m3 88 104 135 365 - 

Sulphur dioxide, SO2  Annual µg/m3 14 14 11 80 - 

Nitrogen dioxide, 
NO2 

Annual µg/m3 26 25 24 100 40 

Respirable 
suspended 
particulates, PM10  

24-hour µg/m3 85 101 228 1 150 50 

Respirable 
suspended 
particulates, PM2.5  

24-hour µg/m3 45 42 80 1 35 25 

Respirable 
suspended 
particulates, PM2.5 

Annual µg/m3 21 21 23 15 10 

Carbon monoxide, 
CO 

1-hour mg/m3 3.2 3.3 3.7 40 30 

Carbon monoxide, 
CO 

8-hour mg/m3 2.8 2.4 2.6 10  10 

Ozone 8-hour µg/m3 143 155 127 Should not 
exceed 157 
µg/m3 on 
more than one 
occasion per 
year 

100 

Lead, Pb 3-month 
ave 

µg/m3 <0.1 <0.1 <0.1 1.5 µg/m3 - 

Source: (NEA, 2007), p4 

1 PM10 and PM2.5 readings were affected by trans-boundary smoke haze from the land and forest 
fires in the region. 

 

 It should be noted that the overall averaged data in Table 3.3b are likely to mask 
some important regional and temporal variations in air quality for the 
following reasons: 
                                                      
1 There is no similar graph for CO concentration.  



 

ENVIRONMENTAL RESOURCES MANAGEMENT  ARUP SINGAPORE PTE LTD 
0077256 DTL 2 CONTRACT 9152 EIA PACKAGE 3 (C919 & 920) REPORT  REV 1  3 OCTOBER, 2008 

26 

• The majority of heavy and polluting industries are located in Jurong 
(western half of Singapore), Tuas (northwestern part of Singapore and the 
southwestern offshore islands (including Pulau Bukom); and 

 
• During the seasonal monsoon conditions, prevailing winds blow from the 

northeast during December through to March (NE Monsoon), and from the 
southwest from June to September (SW Monsoon). Given that the majority 
of heavy and polluting industries are located in Jurong (including port 
activities), it is likely that ambient air quality in western Singapore will 
deteriorate during the SW Monsoon period (June to September). Monsoon 
winds could also transport air pollutants from industrial sources in nearby 
Batam, Indonesia (southeast of Singapore) and Johor, Malaysia (north of 
Singapore). 

 
NEA published data (NEA, 2004) confirms that air quality around the 
industrial areas (comprising the Jurong West, Jurong East, 
Clementi and Bukit Batok areas) is generally slightly worse than that in 
suburban and urban monitoring stations in central and eastern Singapore. 
 

Figure 3.3c compares urban, industrial and suburban records with total annual 
average concentrations.  Ambient concentrations of these pollutants tend to be 
highest within industrial areas although “urban” concentrations of NOX are 
also high.  These figures shows that annual average levels of SO2 and NOX were 
well below USEPA reference values over the period 1997 - 2006 for all areas. 
However, annual average reference values for PM10 were exceeded in 1997. 
This can largely be attributed to unusually high haze conditions over 
Singapore as a result of forest fires in nearby Indonesia. 
 
Singapore’s air quality has periodically (in recent years) been affected by 
smoke or ‘haze’ associated with forest fires principally in Indonesia. 
Occurrences have depended on rainfall, wind direction and the incidence of 
fires and are not predictable.  Past smoke/ haze episodes occurred largely 
within the period of May to October, when prevailing SW Monsoon winds 
blew the smoke from the forest fires in Singapore’s direction.  Severe haze 
results in significantly worse air quality and visibility. 
 

3.3.2 Baseline Ambient Air Quality Monitoring  

As part of the project, ERM carried out a limited baseline ambient air 
monitoring exercise on the 7th to 8th, 10th to 11th, 14th to 16th April 2008.  Four 
monitoring stations were chosen at along the alignment to represent the air 
quality within the areas.  These monitoring points were located close to: 
 
• The Alliance Francaise De Singapour (along Sarkies Road, near the 

proposed Newton Station); 
• Near Stevens Court (along Stevens Road, near the proposed Stevens 

Station); 
• Close to the southern boundary of the Singapore Chinese Girls School 

(along Dunearn Road, opposite the proposed Stevens Station); and  
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• Near College Green Hostel (along Dunearn Road, opposite the proposed 
Botanic Gardens Station).   

 
These locations were chosen based for its close proximity to cut-and-cover 
works required for the stations and serve as reference point only.  Note that not 
all nine ASRs were monitored given the baseline nature of this impact 
assessment and the close proximity of some of the ASR’s to each other (see 
Section 5 for details). 
 
Particulate matter, specifically those sized 10 microns or less (PM10), were 
measured using a pre-calibrated high volume particulate sampler at two 
locations around the proposed development area, as illustrated in Figures 3.3d.  
Monitoring results are summarized in Table 3.3c; the monitoring report is 
appended in Annex C. 

Table 3.3c Results for Limited Baseline Ambient Air Quality Monitoring 

Sampling 

Locati

on[1] 

Pollutant Date / Time    

Sampling 

Period (mins) 

Concentration 

(µg/m3) 

USEPA (NAAQS) 

(µg/m3) 

PM10 49.5 150 (24 hours) A1 
TSP 

07/04/2008 
61.9 N.A.  

PM10 57.7 150 (24 hours) A2 
TSP 

10/04/2008 
72.1 N.A.  

PM10 47.6 150 (24 hours) A3 
TSP 

14/04/2008 
59.5 N.A.  

PM10 38.5 150 (24 hours) A4 
TSP 

15/04/2008 
48.1 N.A.  

Notes: 
[1] Sampling Locations: 
• A1 – Alliance Francaise  
• A2 – Stevens Court 
• A3 – Singapore Chinese Girls School 
• A4 – College Green Hostel  

 
As presented in Table 3.3c, the results obtained from the monitoring exercise at 
sampling locations A1 to A4 were found to be within the Singapore’s NEA 
Ambient Air Quality Standards and the U.S. Environmental Protection Agency 
(USEPA) Primary Air Quality Standards of 150µg/m3 (averaging time in 24 
hours).  These results reflect the emissions from the on-road vehicles (both light 
and heavy) as the primary source of air pollutants (dust, SO2 and CO2).  The 
Pollutant Standards Index (PSI) was reported by the NEA to be good on the 
day of monitoring with an overall PSI reading of 29.  The test report can be 
viewed in Annex C. 
 

3.4 NOISE  

This section describes the boundary noise limits in the study area.  A host of 
Noise Sensitive Receptors (NSRs) were identified based on a combination of 
factors: 
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Figure 3.3d  Air, Noise and Water Monitoring Locations for C. 920 DTL2
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• Its use as a public space, residential dwelling, place of worship, school or 
hospital; 

 
• Its proximity and exposure to cut-and-cover works along certain segments 

of 919 and 920 DTL2 (see Figure 2.3a-b); and 
 
• Its location within Zone 1 ie. 200 m within the development of DTL2. 
 
A summary of the representative list of Noise Sensitive Receptors (NSRs) that 
have been selected for the assessment of noise impacts is provided in Table 3.4a. 
Locations of these receptors are shown in Figure 3.4a.  

Table 3.4a Identified Noise Sensitive Receptors 

NSR Location Name Approximate Distance & Direction from 

the Site 

NSR 1  Bethlehem Bible Presbyterian Church 
(institution) 

190 m, North of Botanic Gardens 
Worksite Boundary  

NSR 2 Eco-Lake, Botanic Gardens (waterbody) 10 m, South of Botanic Gardens Station 
Worksite Boundary 

NSR 3 Plant Resource Centre, Botanic Gardens  5 m, East of Botanic Gardens Station 
Worksite Boundary 

NSR 4 The Equatorial (commercial) 40 m, West of Stevens Station Worksite 
Boundary 

NSR 5 Stevens Court (residential) 2 m, South of Stevens Station Worksite 
Boundary 

NSR 6 Robin Walk Bungalows (residential) 2 m, South and East of Stevens Station 
Worksite Boundary 

NSR 7 Robin Walk Shophouses (commercial) 2 m, East of Stevens Station Worksite 
Boundary 

NSR 8 Singapore Chinese Girls School 
(institution) 

138m, North of DTL2 

NSR 9 Dunearn Garden (residential)  131m, North of DTL2 
NSR 10 Raffles Town Club (institution) 138m, North of DTL2 
NSR 11 Alliance Francaise (institution, public 

space) 
15 m, North of Newton Station Worksite 
Boundary 

NSR 12 Newton Hawker Centre (mixed 
commercial use) 

125 m, East of Newton Station Worksite 
Boundary 

NSR 13 Chao Yang Special School (institution) 95 m, South of Newton Station Worksite 
Boundary 

NSR 14 Embassy of the Republic of Korea 
(institution) 

60 m, West of Newton Station Worksite 
Boundary 

 

3.4.1 Baseline Noise Monitoring 

As part of the project, ERM carried out a limited baseline noise monitoring 
exercise from the 7th to 8th, 10th to 11th, 14th to 15th and 15th to 16th April 2008.  
Noise levels at the four selected locations were monitored continuously over 
two 12-hour periods.   
 
These include Alliance Francaise, Stevens Court, Singapore Chinese Girls 
School and College Green Hostel.  An additional limited baseline noise 
monitoring exercise was conducted on the 25th August 2008.  This monitoring 
was conducted at four selected locations for one hour to fifteen minute time 



ERM Singapore
180 Cecil Street
#11-02 Bangkok Bank Building
Singapore 069546 ERM

NSR 1

NSR 2

NSR 4

NSR 9

NSR 13

NSR 12

NSR 8

NSR 14

Figure 3.4a Noise Sensitive Receptors 919 & 920 

Key 

Cut and Cover areas 
near sensitive 
receptors

Noise Sensitive 
Receptors

NSR 10

NSR 5

NSR 11

NSR 7
NSR 6

NSR 3
NSR 1 Bethlehem 
Bible Presbyterian 
Church

NSR 2 Eco Lake

NSR 3 Plant Resource 
Centre

NSR 4 The Equatorial

NSR 5 Stevens Court

NSR 6 Robin Walk 
Bungalows

NSR 7 Robin Walk 
Shophouses

NSR 8 Singapore 
Chinese Girls School

NSR 9 Dunearn
Gardens

NSR 10 Raffles Town 
Club

NSR 11 Alliance 
Francaise

NSR 12 Newton 
Hawker Center

NSR 13 Chao Yang 
Special School

NSR 14 Embassy of 
the Republic of Korea  

Circle Line 

Source: Google EarthNot to Scale



 

ENVIRONMENTAL RESOURCES MANAGEMENT  ARUP SINGAPORE PTE LTD 
0077256 DTL 2 CONTRACT 9152 EIA PACKAGE 3 (C919 & 920) REPORT  REV 1  3 OCTOBER, 2008 

29 

spans.  The locations monitored include the Botanic Gardens, Robin Walk, 
Singapore Chinese Girls School and Dunearn Gardens for the reasons given in 
the table below.  Table 3.4b below provides an explanation on the selection of 
noise sensitive receptors for baseline monitoring. 

Table 3.4b Identified Baseline Monitoring Stations 

Station Noise Sensitive Receptor for 

Baseline Monitoring 

Comments 

12 hour noise monitoring (Day and night) 

Botanic Gardens College Green Hostel (Residential) Nearest Residential Noise sensitive 
receptor from the Station worksite 
experiencing noise in the night time. 

Stevens Stevens Court (residential) Nearest Residential establishment to the 
Stevens Station Worksite Boundary, 
representing the worst noise noise levels at 
amongst NSR 4, 5, 6 and 7. 

 Singapore Chinese Girls School 
(institution) 

Residential Establishment representing the 
NSR 8 and 10 (worst case) 

Newton Alliance Francaise (institution, 
public space) 

15 m, North of Newton Station Worksite 
Boundary and proximity to the nearest 
junction from the worksite, representing 
the possible worst receptor amongst NSR 
9, 12, 13 and 14. 

1 hr noise monitoring (Day) 

Stevens Singapore Chinese Girls School 
(institution) 

138m, North of DTL2, Residential 
Establishment representing the NSR 8 and 
10 (worst case) 

15 minutes monitoring (Peak and off Peak) 

Botanic Gardens Eco-Lake, Botanic Gardens 
(waterbody) 

10 m, South of Botanic Gardens Station 
Worksite Boundary, nearest noise sensitive 
receptor for daytime activities 

Stevens Robin Walk Bungalows 
(residential) 

2 m, South and East of Stevens Station 
Worksite Boundary 

 Singapore Chinese Girls School 
(institution) 

138m, North of DTL2, Residential 
Establishment representing the NSR 8 and 
10 (worst case) 

 

The weather during the monitoring was reported to be partly cloudy with light 
breeze and no rain at Alliance Française and Singapore Chinese Girls School, 
partly cloudy with light breeze in the daytime and heavy rain in the evening at 
College Green Hostel and Stevens Court.  During the second monitoring 
exercise the weather was reported cloudy. Figure 3.3d presents the monitoring 
locations.  
 
The number of cars, heavy vehicles and motorbikes travelling along Dunearn 
road and Bukit Timah Road were observed.  Traffic volume was observed over 
15 minutes duration during the morning and evening. The vehicle count is 
presented in Table 3.4c and Table 3.4d below.  
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Table 3.4c Traffic Volume along Dunearn Road 

Number of Vehicles Observed on 14th April 2008 at N1 

(Singapore Chinese Girls School) 
Locations 

Morning  (15 minutes) Evening (15 minutes) 
Cars 630 840 

Heavy Vehicles 150 240 

Motorcycles 180 240 

 

Number of Vehicles Observed on 14th April 2008 at N2  (College 
Green Hostel) 

Locations 

Morning  (15 minutes) Evening (15 minutes) 
Cars 540 750 

Heavy Vehicles 30 60 

Motorcycles 60 120 

 

Table 3.4d  Traffic Volume along Bukit Timah Road 

Number of Vehicles Observed on 7th April 2008 at N3 (Beside 

Alliance Francaise de Singapore) 

Locations 

Morning  (15 minutes) Evening (15 minutes) 
Cars 600 840 

Heavy Vehicles 78 180 

Motorcycles 42 120 

 
Number of Vehicles Observed on 10th April 2008 at N4 (Beside 

Stevens Court) 
Locations 

Morning  (15 minutes) Evening (15 minutes) 
Cars 870 960 

Heavy Vehicles 390 360 

Motorcycles 150 240 

 
Results from the noise surveys are summarized in Table 3.4e and 3.4f; the 
monitoring methodology and completed noise survey data sheets are 
appended in Annex C. 

Table 3.4e Results for Limited Baseline Noise Monitoring 

Location and Date of 

Monitoring 

Period Noise Levels Leq 

in dB(A) 

N1 (7 – 8 April 2008) Morning(7am – 7 pm) 65.7 

 Evening (7 pm – 11 pm) 64.6 

 Night (11 pm – 7 am) 60.3 

N2 (10 - 11 April 2008) Morning (7am – 7pm) 72.9 

 Evening (7pm – 11pm) 70.8 

 Night (11 pm – 7am) 65.7 

N3 (14 - 15 April 2008) Morning(7am – 7 pm) 63.8 
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Location and Date of 

Monitoring 

Period Noise Levels Leq 

in dB(A) 

 Evening (7 pm – 11 pm) 61.5 

 Night (11 pm – 7 am) 60.4 

N4 (15 – 16 April 2008) Morning(7am – 7 pm) 62.3 
 Evening (7 pm – 11 pm) 59.3 
 Night (11 pm – 7 am) 54.1 
Notes: 
(1) Reference to the Second Schedule Maximum Permissible Noise 

Levels for Construction Sites from the EPM (Control of Noise at 

Construction Sites), Regulations 2008. 
(2) Numbers in BOLD indicate that the measured noise level has 

exceeded the stipulated boundary noise level limit. 
(3) Description of Sampling locations: 

a. Point N1 – Alliance Francaise de Singapour 
b. Point N2 – Stevens Court 
c. Point N3 – Singapore Chinese Girls School 
d. Point N4 – College Green Hostel 

 

Table 3.4f Results for Additional Baseline Noise Monitoring 

Location Start 

Time 

Duration Description Measured 

Leq 

Measured 

Lmax 

Measured 

L90 

N5 15:15 15 mins Off-Peak 71.4 75.4 67.8 
N6 08:00 15 mins Peak 67.9 79.7 62.8 
N6 15:45 15 mins Off-Peak 71.1 88.0 62.6 
N7  08:20 1 hr Peak 72.1 96.1 59.9 
N7 16:05 15 mins Off-Peak 64.9 67.3 63.7 
N8  16:45 15 mins Off-Peak 71.9 89.7 63.8 
Notes: 
(1) Reference to the Second Schedule Maximum Permissible Noise Levels for 

Construction Sites from the EPM (Control of Noise at Construction Sites), Regulations 

2008. 
(2) Numbers in BOLD indicate that the measured noise level has exceeded the stipulated 

boundary noise level limit. 
(3) Description of Sampling locations: 

Point N5 – Botanic Gardens 
Point N6 - Robin Walk 
Point N7 - Chinese Girls School 
Point N8 - Dunearn Gardens 

 

 

As presented in Table 3.4e above, the noise levels at N1 is attributed to the 
traffic noise along Bukit Timah Road and construction activities within 50 
meters from the Alliance Francaise de Singapour.  The majority of the noise 
sources are transmitted by traffic noise along Stevens Road and Bukit Timah 
Road for N2.  Traffic noise along Dunearn Road accounts for the noise levels in 
N3.  The noise level in N4 was low compared to the other points referenced 
against the First Schedule Part I Maximum Permissible Noise Level at 
residential areas.  However, the majority of the noise source within the area is 
attributed to the traffic noise along Dunearn Road.   
 

3.4.2 Noise Levels from Plant Equipment 

Table 3.4g present a sampling of noise levels arising from various equipments 
that would very likely be found at a construction site similar to 919 and 920 
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DTL2.  Unless controlled, such noise levels would certainly contribute to an 
exceedance of regulatory limits, depending on its quantity and duration of use 
at any one time and at any one location. 

Table 3.4g Anticipated Noise Levels from Plant Equipment 

Stage Equipment Number 

Typical 

Sound Power 

Levels  (dBA)  

 

Site Clearance and Set up Excavator 2 112 

 Dump truck (on site) 3 105 

 Generator 2 100 

 Excavator with Rock Breaker 2 115 

 Road ripper 1 115 

 Dump truck (transit) 1 105 

Installation of Diaphragm 
Wall 

Bentonite Filtering Plant 1 105 

 Hydraulic Excavator 2 112 

 Water Pumps 2 103 

 Generator 2 100 

 Desanders 1 95 

Excavation (Station, Works 
under Road decking) 

Excavator 3 112 

 Rock Breaker 3 115 

 Generator 2 100 

 Crane  5 106 

 Dump Truck 1 105 

 Water Pumps 2 103 

 Bulldozer 2 115 

 Water tankers 2 105 

 Scrapers 2 115 

Construction of Station  Concrete Pump 3 109 

 Concrete Truck 1 110 

 Generator 1 100 

 Vibratory Poker 1 105 

 Crane Lorry 1 106 

 Water Pumps 1 103 

 Crane  1 106 

 Compressor 1 100 

Backfill and reinstatement Lorry 3 106 

 Excavator 1 112 

 Compactor and Roller 1 108 

 Concrete Truck 1 110 

 Vibratory Poker 1 105 
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 Generator 1 100 

 Dump trucks 2 105 

 Paver 2 108 

 Asphalt truck 1 105 

 Water cart 1 105 

Site Clear Up Excavator 1 105 

 Dump trucks 1 105 

 Generator 1 100 

Tunnel Boring TBM 1 109 

 Generator 4 100 

 Dump Trucks  2 105 

 Crane 1 106 

Source: (ARUP, 2008) 

 

3.5 SOIL & GROUNDWATER QUALITY  

3.5.1 Regional Geology 

The stratigraphy or geology of Singapore, as described by the Singapore Public 
Works Department in 1976, comprises four main formations: 
 
• Pulau Ubin and Bukit Timah Granites – grey, medium-grained rock that 

forms an area of about 8 km by 7 km occupying the central part of 
Singapore; 

 
• Jurong Formation - consists of a wide variety of sedimentary rocks through 

the south, southwest and west of Singapore; 
 
•  Old Alluvium – consisting of sand, gravel and pebbles, this forms the 

eastern part of Singapore; and 
 
• Kallang Formation - consists of sands, silts, clays and peats found along 

most of the coastline and receiving waterbodies such as the Kallang Basin 
and Marina Bay. 

 
The detailed stratigraphic succession is given in Figure 3.5a.   
 

3.5.2 Local Geology 

3.5.2.1 Subsurface Soil Profile 

In a geotechnical investigation report provided by Arup, boreholes were 
drilled with depths of up to 55 m below ground level (bgl) along the 919 and 
920 DTL2 route to investigate its geological profile.1  With reference to Sheet 6 
                                                      
1 For a detailed study into the geology is referred to the Geotechnical Interpretative 
Baseline Report (GIBR) for contract C921. This report was not yet available for the 
present study. 



ERM Singapore
180 Cecil Street
#11-02 Bangkok Bank Building
Singapore 069546 ERM

Figure 3.5a  Stratigraphy of Singapore

Source: Director of Public Works, Singapore, 1976
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of the 1976 “Geology of the Republic of Singapore”, published by the Director of 
Public Works Department and Arup’s geotechnical investigation, the 
geological profiles encountered at the station locations in particular are as 
follows: 
 
• Fill at the top of the stratigraphic presentation (at depths of 2 m bgl to 

8 m bgl); 
 
• At the location of Newton Station, the estuarine Kallang transitional 

formation is found underneath the fill up to depths of 5m bgl, with layer 
thickness ranging from 5 m to 10 m.  This is followed by another member of 
the Kallang formation which is the Marine member.  It is found beneath the 
transitional formation ranging from 2 m bgl up to depths of 16 m bgl.   
Pockets of Granular fluvial foundation can be found within this layer.  Bukit 
Timah granite is found beneath the granular fluvial foundation layer and 
ranges from depths of 20 m bgl up to depths of 53 m bgl;   

 
• At the location of Stevens Road, the estuarine member of the Kallang 

transitional is found beneath the fill.  The estuarine member ranges from 
3m bgl to 5 m bgl, varying from a thickness of 2 m to 3 m.  There are pockets 
of the Kallang Alluvial formation found within this layer varying between 
the granular fluvial and the cohesive fluvial.  The Bukit Timah granite is 
detected from 15 m bgl to 41 m bgl; and   

 
• At the location of Botanic Gardens, the geological formations resemble the 

conditions within the area.  The estuarine member of the Kallang 
transitional is found beneath the fill.  It varies from depths of 1 m bgl to 
7 m bgl.  Within this formation, pockets of the cohesive fluvial and granular 
fluvial soil of the Kallang alluvial formation are visible.  The Bukit Timah 
granite is found beneath these formations and it ranges from depths of 
2 m bgl to 38 m bgl.   

 
The Newton Station platform will be built in mainly Kallang Alluvial 
formations at depths of approximately 24 m bgl, whereas both the Stevens and 
Botanic Gardens Station platforms will be built in either Kallang Alluvial or 
Bukit Timah Granite formations.   Stevens Station’s platform will be 
constructed 16 m bgl whereas Botanic Gardens’ platform will be built 12 m bgl.  
The cut-and-cover method will be used at each station location.  
 

3.5.2.2 Soil Sampling and Analysis 

Arup conducted soil sampling in March 2002 and April 2002 and limited 
borehole information and results of the chemical analysis on the samples 
collected along the 919/920 DTL2 route are summarized in Table 3.5a. The 
locations of the boreholes along the alignment can be seen in Figure 3.5b. 
 
In Singapore, there are no statutory limits or provisions for soil and 
groundwater contamination levels.  However, most government agencies/ 
entities (eg. SLA and JTC) make reference to the Dutch Standards developed by 
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Figure 3.5b Borehole Locations C919/920
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the Netherlands Ministry of Housing, Spatial Planning and the Environment. 
The Dutch Standards comprise Dutch Target Values (DTV) and Dutch 
Intervention Values (DIV).  While concentrations of analytes below DTV 
indicate that the site is relatively uncontaminated, exceedance of the DIV 
provides an indication that contamination may exist and remediation may be 
necessary.  
 

Table 3.5a  Results of Limited Soil Investigation 

 
Metals Sample ID Date 

A
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C
ad
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Z
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BK007 22/03/02 7.3 0.8 10.7 13.3 0.04 20.5 6.1 104.0 
BK008A 22/03/02 21.5 0.9 26.3 11.7 0.08 18.8 13.6 49.0 
BK009B 22/03/02 69.1 0.7 40.5 20.2 0.12 26.6 2.5 32.7 
BK010 22/03/02 2.3  0.05 25.1 4.04 ND 13.6 3.9 424.0 
BK011 22/03/02 40.5 <0.05 18.9 7.3 ND 21.2 0.5 34.4 

Assessment Criteria         

Target Value  29 0.8 100 36 0.3 85 35 140 
Intervention Value 55 12 380 190 10 530 210 720 
 

Note: 

All units in mg/ kg unless stated otherwise. 
ND – Not detected 
All readings in bold are above the Dutch Target Value (DTV).   
All readings in bold and underlined are above the Dutch Intervention Value (DIV). 
* It should be noted that the sampling methodology used does not follow the 
methodology required for the collection of clean environmental samples. 

 

The results of the investigation report show that the Arsenic concentrations are 
above DTV levels for borehole BK011 and above DIV levels for borehole 
BK009B.  Calcium concentrations are slightly above DTV levels for boreholes 
BK007 and BK008A, copper concentrations are twice the DTV at borehole 
BK009B and the zinc concentrations in the soil are above DTV levels in 
2(BK010, BK007) of the borehole samples.  
 
The locations at which the metal concentrations in the soil exceed the DIV and 
DTV levels are considered to be hotspots and are considered to be areas where 
it is necessary to exercise caution while handling the spoil materials from the 
construction.  There are, however, uncertainties regarding the quality of the 
sampling method and hence the results of the limited soil investigation.  It is 
understood that the boreholes along this route were drilled and sampled 
according to procedures typical in a geotechnical investigation.  There was no 
adherence to environmental procedures to address and minimise, if not 
eliminate cross contamination of samples.  Hence, the above results are only 
indicative of the soil conditions along the route.1  

                                                      
1 For a further high-level investigation of soil conditions along 921DTL2 is referred to 

ERM, 2008  
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3.5.3 Hydrogeology 

Information regarding hydrogeology is limited in Singapore.  However, based 
on the results of soil and groundwater investigations conducted in 2002 and 
2003 and provided to ERM by ARUP, it is expected that the water table in the 
area would be within 0 and 3m below ground level.  Local groundwater flow 
may be influenced by local drainage canals.  
 

3.6 WATER QUALITY  

The Bukit Timah Canal is the main water body that lies in close proximity to 
DTL2.  It starts at Upper Bukit Timah Road and runs parallel to and in between 
Bukit Timah and Dunearn Roads.  The Canal stretches for about 9 km 
eastwards from the junction of Jalan Anak Bukit and Clementi Road, down 
along Bukit Timah Road and Dunearn Road.  The Canal passes through Adam 
Road and Farrer Road through Whitley Road and Stevens Road and ends at 
the Serangoon-Selegie Road.  The Rochor Canal continues along the Sungei 
Road and the Rochor Canal Road, feeds into the Rochor River and ends at the 
mouth of the Kallang River.   
 
The Kallang Basin, together with Marina Bay, will be transformed from a 
saltwater bay into a freshwater reservoir between 2008 and approximately 
2011.  The transformation of Kallang Basin/ Marina Bay into a freshwater 
reservoir is a delicate process taking several years that is closely monitored by 
PUB.  Significant changes in sedimentation could upset this process and lead, 
for instance, to algae growth or decay and poor water quality in Marina Bay. 
Hence PUB has put an upstream monitoring system in place to take immediate 
action, if required.  
 

3.6.1 Baseline Water Quality Monitoring  

As part of the project, ERM carried out a limited baseline water quality 
monitoring exercise on 3rd April 2008.  Two water samples were collected, one 
from the Bukit Timah Canal (between Stevens Road and Whitley Road) and 
one from the Botanic Gardens’ Eco-Lake.  The following observations were 
recorded for both samples during the sampling exercise: 
 
• The general flow of water is not apparent; 
• The water was generally still at the point of sampling; 
• At the point of sampling, the water appears yellow brown for W1, whilst 

for W2, the water appeared clear, with some organic material (algae) 
content; and 

•  The depth of water at the point of sampling is approximately 1.0 m (W1) 
and 0.5m (W2). 

 
Figure 3.3d and e presents the sampling location, W1 (Bukit Timah Canal) and 

W2 (Eco-Lake, Botanic Gardens). 
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3.6.2 Results for Baseline Water Quality Monitoring 

The samples which were collected, W1 and W2, were analysed for total 
suspended solids (TSS), oil and grease, heavy metals, temperature, pH and 
conductivity. 
 
A summary of analytical results is provided in Tables 3.6a and b while detailed 
laboratory report is included as Annex C. 
 

Table 3.6a Sample W1 (At Bukit Timah Canal, between Stevens Road and Whitley Road) 

 

Parameters Analysed Results (mg/l) 

Total Suspended Solids (TSS) • Within specified standard for discharge to public 
sewers of watercourses 

Oil and grease • Below the laboratory Level of Reporting (LOR) 

Metals • Below the laboratory Level of Reporting (LOR) for 
Silver, Arsenic, Cadmium, Chromium, Mercury, 
Lead, Selenium, Molybdenum, Beryllium 

• Within specified standards for discharge to both 
public sewers of watercourses for Barium (0.03 
mg/l), Copper (0.007 mg/l), Iron (2.3 mg/l), Zinc 
(0.02 mg/l), Manganese (0.02 mg/l) and Boron (0.02 
mg/l) 

Table 3.6b Sample W2 (At Eco-Lake) 

 

Parameters Analysed Results (mg/l) 

Total Suspended Solids (TSS) • Within specified standard for discharge to public 
sewers of watercourses 

Oil and grease • Below the laboratory Level of Reporting (LOR) 

Metals • Below the laboratory Level of Reporting (LOR) for 
Silver, Arsenic, Cadmium, Chromium, Mercury, 
Lead, Selenium, Molybdenum, Beryllium 

• Within specified standards for discharge to both 
public sewers of watercourses for Barium (0.003 
mg/l), Copper (0.006 mg/l), Iron (0.67 mg/l), Zinc 
(<0.005 mg/l), Manganese (0.04 mg/l) and Boron 
(0.01 mg/l) 
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3.7 BIODIVERSITY 

3.7.1 Methodology Adopted for Biodiversity Surveys 

Literature review was undertaken however it was found that there is limited 
available ecological information for the proposed Project Site and surrounding 
areas, which are located in urban areas.   
 
To understand the existing conditions and to evaluate the biodiversity and 
ecological significance of the site, a field survey was conducted to facilitate the 
biodiversity impact assessment.  The surveys were conducted in February 
2008, which included: 
 
• Habitat and vegetation surveys; and,  
• General wildlife survey (including birds, mammals, herpetofauna, 

butterflies and dragonflies).   
 
The biodiversity baseline conditions were evaluated with reference to criteria 
stipulated in Annexes 8 and 16 of the Technical Memorandum on 
Environmental Impact Assessment Process under Environmental Impact 

Assessment Ordinance (EIAO TM), Hong Kong SAR Government, in view of less 
comprehensive ecological assessment guidelines from the Singapore 
Government.   
 
While the Hong Kong Environmental Impact Assessment guidelines have no 
legal jurisdiction over Singapore projects, their use was deemed justified since 
they provide a rigorous and comprehensive assessment framework and are 
recognised as among the most advanced in Asia.  Moreover, the Hong Kong 
guidelines are both stringent and detailed and are considered to fully address 
biodiversity conservation concerns and policy intentions outlined in IFC’s 
guideline documentation. 
 
In addition, this study also make reference to a number of international 
conventions, treaties, agreements and local legislation and guidelines which 
provide the framework for the protection of species and habitats of ecological 
importance.  Those relevant to the Project include: 
 
International 

• EHS Guidelines for Construction and Decommissioning from IFC; 
• Requirement for Environmental Assessment by Equator Principle; 
• Legislation on Protection of Natural Resources and Environment; 
• United Nations Convention on Biodiversity (1992); and 
• The 2006 IUCN Red List of Threatened Species. 
 
Singapore (See Annex B) 
• The Singapore Green Plan 2012; and 
• Wild Animals and Birds Act, Chapter 351. 
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3.7.2 Study Area 

The Study Area is defined as the area covering the entire length of the 
proposed alignment for Contract 920/919 (Downtown Line Stage 2 alignment 
between Newton Station and Botanic Gardens Station) and the area within 
Zone 1 and Zone 2.  Zone 1 refers to the area within 200 m of the proposed 
alignment and Zone 2 refers to the area beyond Zone 1, with an additional 150 
m on either side of the proposed alignment.  The biodiversity assessment was 
focused only on above ground structures within those areas (since 
underground structures would not have potential direct impacts to ecology).  
 

3.7.3 Habitats and Vegetation 

Field survey focused on the habitats within the Study Area had been 
performed.  Habitats were mapped based on aerial photographs (ie from 
Google Earth) and field confirmation.  The survey transects and sampling 
points within the Study Area were set up in representative habitats and are 
shown in Figure 3.7a.  Representative areas of each habitat type were surveyed 
on foot.  Plant species of each habitat type encountered and their relative 
abundance were recorded with special attention to rare, protected species or 
species of conservation interests such as Heritage Trees in Singapore.    
 

3.7.4 General Wildlife 

General wildlife, including mammals, birds, herpetofauna, butterflies and 
dragonflies, of different habitats within the Study Area were surveyed during 
the survey.  Quantitative survey (point count method) was applied for birds, 
butterflies and dragonflies, and sampling point locations are shown in Figure 
3.7a.  All birds seen or heard within 30 m of each point were counted and 
identified to species whenever possible.  All butterflies and dragonflies seen 
within 10 m of each point were counted and identified to species whenever 
possible.  
  
Qualitative surveys for the other general wildlife were conducted along survey 
transects (Figure 3.7a).  Any wildlife species encountered was recorded during 
the transect survey.  As most mammals occur at low densities, all sightings, 
tracks and signs of mammals were actively searched.  All reptiles and 
amphibians were recorded by direct observation and active searching in 
potential concealed locations such as in leaf litter and under stones and logs.  
Auditory detection of species-specific advertisement calls were used to survey 
frogs and toads.  
 

3.7.5 Findings of Biodiversity Baseline Surveys 

The existing Project Site was urbanised area which was mostly occupied by 
residential buildings, car parks, gardens, highways and drainage channels.  
The majority of the vegetation cover was landscape planting mainly along 
roadsides and next to buildings.   
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3.7.5.1 Habitat and Vegetation 

The habitats recorded within the Study Area included secondary woodland 
and landscaped urban area.  The habitat map of the Study Area is shown in 
Figure 3.7b.   
 
Secondary Woodland 
Secondary woodland was a small patch of area recorded at the southern part of 
the Study Area, which covered a total of approximately 1.2 ha.  None of the 
Project Site is located within the Secondary Woodland.  The canopy layer of the 
secondary woodland reached 15 m, with understorey occupied by native 
shrubs and small trees of 8 to 12 m in height.  Climbers were commonly found 
growing on the trees which increased the structural complexity of the habitat.  
A total of 50 plant species dominated by native species and regenerated 
landscape trees, palms and shrubs such as Fagraea fragrans, Casuarina 

equisetifolia, Artocarpus heterophylla, Caryota no and  Alstonia scholaris were 
recorded within the secondary woodland.  Some of the plant species found 
within the secondary woodland were derived from landscape planting in the 
past, such as Caryota no, and Mangifera indica and Artocarpus heterophylla. 

   
The species diversity of the secondary woodland was considered to be low to 
moderate and the structural complexity was moderate.  The photographic 
records of the secondary woodland are shown in Figure 3.7c. 
 
Landscaped Urban Area 
Landscaped urban area was mainly comprised of access roads, paths, 
buildings, residential areas, utilities, drainage channels, car park, gardens and 
roadside planting.  The vegetation cover was established by landscape 
planting, ie roadside planting, garden, grassland, to increase the amenity value.  
The habitat complexity within the landscaped urban area was low due to the 
simple habitat structures and low to moderate plant species diversity.  The 
canopy layer of roadside planting reached 15 m, with understorey occupied as 
landscaping shrubs and herbs of 1 to 2 m in height.  Most of the plant species 
were exotic in nature and for landscape purposes, which further minimise the 
ecological function of the habitat.  A total of approximately 219.7 ha of 
landscaped urban area were found in Study Area, in which approximately 7.5 
ha located within the Project Site.  A total of 85 plant species dominated by 
exotic landscape plants such as Spathodea campanulata, Peltophorum pterocarpum, 

Mangifera indica, Ficus benjamina, Fagraea fragrans and Samanea saman were 
recorded.  The species diversity of the landscaped urban area was considered 
to be low to moderate and the structural complexity was low.  The 
photographic records of the landscaped urban area are shown in Figure 3.7d.  
There was a Heritage Trees recorded in College Green, off Dunearn Road, 
which is located at the eastern part of the Study Area of Contract 920/919.  
Heritage Trees are mature trees with good tree form and health condition in 
Singapore and they are nominated for their maturity and amenity value.  The 
information of Heritage Tree recorded in College Green is summarised in 
Table 3.7a.   However, the exact location of the Heritage Tree is not available in 
the register.   
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Figure 3.7c

FILE: 0077256d
DATE: 11/08/2008

ERM Singapore
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Photographic Record of Secondary Woodland

The secondary woodland was clearly divided into canopy layer, understory and ground cover.
The canopy layer was dominated by native tree species such as and

. The understory was mainly occupied by indigenous shrub species
such as , and spp.

Fagraea fragrans
Casuarina equisetifolia

Macaranga bancana  Mallotus paniculatus Ficus

The understory of the secondary woodland grew densely with climbers hanging around the
canopy and the shrubs.

Disturbance on the secondary woodland was limited and the edge of the secondary woodland
was under active management for clearance of pedestrian path.

The secondary woodland was established from the landscape plantation and therefore some
of the fruit trees and palm species from landscape purposes such as and

were recorded.
Caryota no

Artocarpus heterophyllus



Figure 3.7d

FILE: 0077256e
DATE: 11/08/2008

Photographic Record of Landscaped Urban Area

Landscaped urban area was dominated by residential buildings, access roads.  Landscape
planting was found along roadside and in the vicinity of the buildings.

Landscaping planting was under active management in the landscaped urban area. The
landscaped urban area was low in structure complexity and low to moderate in species diversity.

Grassland was commonly found in the landscaped urban area and is under regular
maintenance.

Drainage channels were frequently found in the landscaped urban area, which were under active
management that limited wildlife was recorded.

ERM Singapore

180 Cecil Street
#11-02 Bangkok Bank Building
Singapore 069546
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Table 3.7a Information of Heritage Tree in College Green (1) 

Heritage Tree Common Name Girth (m) Height (m) Location 

Samanea saman Rain Tree 7.5 22 College Green, off 
Dunearn Road; Exact 
Location not available 

 
An Eco Lake was recorded within the landscape urban area boundary, which 
located approximately 10 m away from the proposed Project Site (Botanic 
Garden Station).  The Lake is a man-made pond surrounded by landscape 
plants such as Caryota no, Archontophoenix alexandre and Chrysalidocarpus 

lutescens.  The Eco Lake is considered as an artificial pond but still provide 
habitat (mainly for foraging) for fishes, waterhen, herons, black swans and 
ducks, which are mostly exotic, released or captive species.  Other bird species 
that have been spotted in the area during the bird survey included the Pied 
fantail Rhipidura javanica, White breasted waterhen Amaurornis phoenicurus and 
the Radjah Shelduck Tadorna radjah.  As part of the Botanic Garden, the Lake 
was under regular maintenance and visited by people frequently.   
 

3.7.5.2 General Wildlife 

A total of one species of mammal, thirty seven species of bird, two species of 
reptile, six species of butterfly and one species of dragonfly were recorded 
within the Study Area during the surveys.  Most of the recorded wildlife are 
common or very common in Singapore.   
 
Mammals 
A common mammal species Plantain Squirrel Callosciurus notatus was recorded 
in the landscaped urban area.  The field data of mammal species are shown in 
Table 3.7b and Table D2 of Annex D. 

Table 3.7b Mammal Species Recorded within the Study Area during the surveys 

Common Name Species Name Secondary 

Woodland 

Landscaped 

Urban Area 

Status in 

Singapore 

Plantain Squirrel Callosciurus notatus 0 3 Common 

 

Birds 
Thirty seven bird species were recorded during the quantitative and qualitative 
surveys (see Table D3 of Annex D).  There were five bird species, including 
Black Kite, Changeable Hawk Eagle, Oriental White Eye, Yellow Crested 
Cuckatoo and Inornate Warbler, considered as species of conservation interest.  
Inornate Warbler is  a rare passage migrant and winter visitor in Singapore.  
Changeable Hawk Eagle is a rare breeding species in Singapore.  Black Kite is 
an uncommon winter visitor of Singapore.  Oriental White Eye is an 

                                                      
(1) Singapore’s Heritage Tree Register at www.nparks.gov.sg/imgs/pdfs/htr.pdf. 
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uncommon breeding species in Singapore while Yellow-crested Cuckatoo is 
critically endangered listed in IUCN.  The locations of the bird species of 
conservation interests recorded within the Study Area are shown in Figure 3.7e.  
Bird abundance and species diversity were low for the secondary woodland 
and landscaped urban area (Table 3.7c).  

Table 3.7c Bird Species Diversity and Abundance Recorded within the Study Area 

Habitats Secondary Woodland Landscaped Urban Area 

Mean Abundance (No. of Birds per 

Sampling Effort) 
42 32 

Species Diversity (Total No. of Bird 

Species Recorded) 
16 32 

 

Herpetofauna 
Two species of reptile Changeable Lizard and Garden Supple Skink were 
recorded in landscaped urban area during the quantitative and qualitative 
surveys (see Table D4 of Annex D).  They are very common in Singapore.  Both 
secondary woodland and landscaped urban area have low herpetofauna 
species diversity and abundance (Table 3.7d).  
 

Table 3.7d Herpetofauna Species Diversity and Abundance Recorded within the Study 

Area 

Habitats Secondary Woodland Landscaped Urban Area 

Mean Abundance (No. of herpetofauna 

per Sampling Effort) 
0 0.2 

Species Diversity (Total No. of Bird 

Species Recorded) 
0 2 

 
Butterflies 
A total of six butterfly species were recorded within the Study Area during the 
surveys (see Table D5 of Annex D).  All of the butterfly species recorded are 
common or very common in Singapore and most of them recorded in the 
landscaped urban area.  Both secondary woodland and landscaped urban area 
have low butterfly species diversity and abundance (Table 3.7e). 

Table 3.7e Butterfly Species Recorded within the Study Area 

Habitats Secondary Woodland Landscaped Urban Area 

Mean Abundance (No. of Butterflies per 

Sampling Effort) 
2 2 

Species Diversity (Total no. of Species 

Recorded) 
1 6 

 

Dragonflies 
Only one dragonfly species Green Skimmer was recorded within the Study 
Area during the surveys (see Table D6 of Annex D).  Green Skimmer is 
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widespread in Singapore and recorded in the landscaped urban area.  Both 
secondary woodland and landscaped urban area have low dragonfly species 
diversity and abundance (Table 3.7f). 

Table 3.7f Dragonfly Species Recorded within the Study Area 

Habitats Secondary Woodland Landscaped Urban Area 

Mean Abundance (No. of Dragonfly per 

Sampling Effort) 
0 0.1 

Species Diversity (Total no. of Species 

Recorded) 
0 1 

 

3.7.5.3 Species of Conservation Interest 

Species of conservation interest recorded within the Study Area are listed in 
Table 3.7g. 
 

Table 3.7g Species of Conservation Interests Recorded within the Study Area 

Species Location and 

Activities (if any) 

Protection 

status 

Distribution Rarity (1) 

Birds     

Inornate 

Warbler 
Phylloscopus 

inornatus 

Foraging within 
the landscaped 
urban area outside 
the Project Site. 

Wild Animals 

and Birds (Bird 

Sanctuaries) 

Order 

Found in 
many types of 
wooded areas, 
Palaearctic 
Asia and 
Oriental 

Rare passage migrant 
and winter visitor in 
Singapore 

Changeable 
Hawk Eagle 
Spizaetus 

cirrhatus 

Foraging within 
the landscaped 
urban area outside 

the Project Site. 

Wild Animals 

and Birds (Bird 

Sanctuaries) 

Order 

Found in 
evergreen and 
deciduous 
forest; Oriental 

Rare breeding species 
in Singapore 

Black Kite 

Milvus migrans 
Soaring and 
roosting in 
landscaped urban 
area outside the 
Project Site. 

Wild Animals 

and Birds (Bird 

Sanctuaries) 
Order 

Found in 
many types of 
habitats; 

East Eurasia 

Uncommon winter 
visitor of Singapore 

Yellow-crested 
Cuckatoo  
Cacatua 

sulphurea 

Foraging in 
secondary 
woodland of the 
Study Area, outside 

the Project Site. 

CITES I  Natural 
distribution in 
Timor-Leste 
and 
Indonesia's 
islands of Bali, 
Timor, 
Sulawesi and 
Lesser Sunda 
Islands. 

Feral population 
established in 
Singapore. This 
species is critically 
endangered (IUCN 
2007) due to habitat 
loss and bird trade 

                                                      
(1) Lim, K. S. (1999), Pocket Checklist of the Birds of the Republic of Singapore. Nature 

Society of Singapore.  
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Species Location and 

Activities (if any) 

Protection 

status 

Distribution Rarity (1) 

Oriental 
White-eye 
Zosterops 

palpebrosus 

Foraging within 
the landscaped 
urban area outside 

the Project Site. 

Wild Animals 

and Birds (Bird 

Sanctuaries) 

Order 

Found in 
many types of 
wooded areas; 
Oriental  

Uncommon breeding 
species in Singapore 

 
The habitats recorded within the Study Area and are summarised in Table 3.7h. 
 

Table 3.7h Biodiversity Significance/Ecological Evaluation of the Habitats within the 

Study Area  

Habitat Type Area within Study 

Area 

Area within Project 

Site 

Biodiversity 

Significance/ 

Ecological 

Evaluation 

Secondary Woodland 1.2 ha 0 ha Low to Moderate  

Landscaped Urban Area 219.7 ha 7.5 ha Low  

 

3.7.6 The Existing Condition of the Project Site 

The proposed Project Site was comprised of landscaped urban area with access 
roads, concrete paths and residential buildings, which covered about 7.5 ha.  A 
total of 20 landscape plant species was recorded within the Project Site during 
the surveys.  The photographic records of habitats found within Project Site are 
shown in Figure 3.7f. 
 
All of the wildlife species recorded within the Study Area are common or very 
common in Singapore.  The species diversity and abundance of wildlife 
including mammals, dragonflies, reptiles and amphibians were low in all 
habitats within the Project Site.  Neither flora and fauna species of conservation 
interests nor the Heritage Tree was recorded within the Study Area.   
 

3.7.7 Ecological Sensitive Receivers 

 

Ecological sensitive receivers within the Study Area are identified as Heritage 
Tree located in College Green, off Dunearn Road (within Zone 2) and the 
Eco-Lake (which is located approximately 10 m away from the proposed 
Project Site) and its’ associated wildlife.  None of them were located within 
Project Site.  No direct impact is expected towards the Heritage Tree located in 
Zone 2.  
 
The Eco-Lake in Zone 1 was created in the early 1990s. The water in the lake 
mainly comes from ground- and rainwater. Rain and dry periods affect the 
water level in the lake.  The depth at construction was about 3 meters.  Many 
native species have made the Eco-lake their home and the lake is used for 
biological and ecological studies.  In addition, the lake provides irrigation 



Figure 3.7f

FILE: 0077256f
DATE: 11/08/2008

Photographic Record of Project Sites

Drainage channel and landscape planting were commonly found in the middle of the Buket Timah
Road, which shall be impacted by the construction of MRT railway with cut and cover method.

Most of the proposed stations were occupied by open area with landscape planting. The disturbance
is expected to be minimal due to relatively low in ecological value of the landscaped urban area.

Transplantation of impacted trees can be considered to minimise the
disturbance to the existing trees.

Existing trees located in the proposed Botanic Gardens Station were mature in size.
Transplantation of impacted trees should be considered to
minimise the disturbance to the existing trees, in particularly to native tree species.

ERM Singapore

180 Cecil Street
#11-02 Bangkok Bank Building
Singapore 069546
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water for the Botanical Gardens.  The system seems stable and NParks does not 
want this status quo to be changed or altered in any way.  Water levels should 
not be affected by changes in groundwater hydrology due DTL2 construction 
activities. 
 
It should be noted that the Project Site is a highly developed area and the area 
is not directly the habitat utilised by the Eco-Lake associated wildlife. Indirect 
impacts such as noise and dust generated during construction period on the 
Eco-Lake and its’ associated wildlife is considered to be short term.  With the 
implementation of good construction practices, water contamination and other 
impacts to the surrounding environment can be avoided.  Since the water 
system of the Eco-Lake is isolated and the distance (approximately 10 m) from 
the Project Site, contamination of water due to uncontrolled surface runoff is 
not expected when appropriate measures are in place.  
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4 ASSESSMENT METHODOLOGY 

4.1 INTRODUCTION 

The development or process of this EIA comprises the following tasks:  
 
• Task 1 - Information Collection; 
• Task 2 - Project Description;  
• Task 3 – Project Baseline;  
• Task 4 – High Level Impact Assessment;  
• Task 5 – Indicative Mitigation Measures; and 
• Task 6 – Reporting. 
 
In addition to the above process, an Environmental Management Plan (EMP) 
will be proposed. 
 
An overview of the EIA process is shown in Figure 4.1a.  Key elements are 
described in the following sections. 
 

4.2 TASK 1 - INFORMATION COLLECTION  

This task includes the collation of information on the project and the profile of 
the environment within which the project is to be located. 
 

Specifically: 
 
• The railway and station alignment, as provided by Arup; 
• Construction methods and activities, as provided by Arup and gleaned 

from literature reviews; 
• Site setting and surroundings, obtained from historical maps, national 

archives (the library), street directories, topographical and geological maps 
and site surveys; 

• Baseline environmental conditions (air, noise, water, ecology) obtained 
from NEA and LTA reports as well as environmental monitoring surveys 
(air, noise, water, ecology); and 

• Conservation areas, including buildings and trees, obtained from publicly 
available NParks and URA resources.  

 

4.3 TASK 2 – PROJECT DEFINITION  

A prerequisite to the preparation of an EIA is a thorough understanding of 
what the project entails through in its construction phase. This information also 
needs to be reported in the EIA to provide readers (project decision makers, 
potential developers, approval authorities, etc.) with an understanding of the 
project.  
 



ERM Singapore

180 Cecil Street
#11-02 Bangkok Bank Building
Singapore 069546 ERM

Figure 4.1a High Level EIA Process - Overview
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The project description includes a description of the proposed development, 
size of the development and project schedule supported by relevant maps and 
plans (see Section 2) upon which the assessment of impacts has been based. The 
project description includes the following elements: 
 
• Description of the proposed project which includes location, size, project 

life, project schedule, resources available, expected implementation 
arrangements and available conceptual design data; 
 

• Description of construction methods and plan required as past of this 
project; and 
 

• Maps, using appropriate scales as necessary, showing the Project site and 
the Project Area of Influence. 
 

4.4 TASK 3 – PROJECT BASELINE  

As part of this environmental assessment, emphasis has been placed on 
establishing the environmental baseline (existing environmental conditions). 
The environmental baseline for the site was established primarily through 
monitoring surveys to assess the following areas of concern: 
 
• Air Quality; 
• Noise Quality; 
• Soil Quality; 
• Water Quality; and 
• Ecology (Flora and Fauna). 
 

4.5 TASK 4 –HIGH LEVEL IMPACT ASSESSMENT 

The core activity of this environmental assessment is the high level prediction, 
evaluation and mitigation of impacts (see Figure 4.5a) as detailed in Section 6. 
 

4.5.1 Prediction of Impacts 

Prediction of impacts is essentially an objective exercise to determine what 
could potentially happen to the environment as a consequence of the project 
and its associated activities.  
 
The diverse range of potential impacts considered in this assessment process 
results in a wide range of prediction methods being used including 
quantitative, semi-quantitative and qualitative techniques.  
 
For the present scope of the study, qualitative methods have been used based 
on a certain degree of professional judgment and the development of 
assessment criteria. The types of impacts considered have been categorized 
according to various characteristics (eg. are they detrimental or beneficial, 
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Figure 4.5a Impact Identification and Evaluation Process
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direct or indirect).  The various types of impacts that may arise, and the terms 
used in this assessment are shown in Table 4.5a. 

Table 4.5a Impact Assessment Terminology 

Term Definition 

Impact Nature 

Negative Impact • An impact that is considered to represent an adverse change from 
the baseline, or introduces a new undesirable factor. 

Positive Impact • An impact that is considered to represent an improvement on the 
baseline or introduces a new desirable factor. 

Neutral Impact • An impact that is considered to represent neither an improvement 
nor deterioration in baseline conditions. 

Impact Type 

Direct Impact • Impacts that result from a direct interaction between a planned 
project activity and the receiving environment (eg. between 
occupation of a plot of land and the habitats which are lost). 

Secondary Impact • Impacts that follow on from the primary interactions between the 
project and its environment as a result of subsequent interactions 
within the environment (eg. loss of part of a habitat affects the 
viability of a species population over a wider area). 

Indirect Impact • Impacts that result from other activities that are encouraged to 
happen as a consequence of the Project (eg. presence of project 
promotes service industries in the region). 

Cumulative Impact • Impacts that act together with other impacts to affect the same 
environmental resource or receptor. 

Impact Duration 

Short-term • Impacts that are predicted to last only for a limited period (eg. 
during construction) but will cease on completion of the activity, or 
as a result of mitigation/ reinstatement measures and natural 
recovery. 

Long-term • Impacts that will continue over an extended period, (eg. operational 
noise) but cease when the Project stops operating. These will include 
impacts that may be intermittent or repeated rather than continuous 
if they occur over an extended time period. 

Permanent • Impacts that occur on development of the Project and cause a 
permanent change in the affected receptor or resource (eg. the 
destruction of a cultural artefact or loss of a sensitive habitat) that 
endures substantially beyond the Project lifetime. 

Impact Extent 

Local • Impacts are on a local scale (eg. restricted to the vicinity of the 
project, or transport route etc.). 

National • Impacts are on a national scale (effects extend well beyond the 
immediate vicinity of the facilities and affect an entire region). 

Global • Impacts are on a global scale (eg. global warming, depletion of the 
ozone layer). 

Magnitude 

Impact Magnitude • Estimate of the size of the impact (eg. the size of the area damaged 
or impacted the % of a resource that is lost or affected etc.). 

 
It is important to note that impact prediction takes into account any mitigation 
or control measures that are part of the project design (eg. water spraying for 
dust suppression).  
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4.5.2 Evaluation of Impacts 

In evaluating the significance (ie. importance) of impacts, the following factors 
have been taken into consideration: 
 
• Impact Severity: The severity of an impact is a function of a range of 

considerations including impact magnitude, impact duration, impact 
extent, legal and guideline compliance and the characteristics of the 
receptor/ resource; and 

 
• Likelihood of Occurrence: The likelihood of the impact occurring (this is a 

particularly important consideration in the evaluation of unplanned/ 
accidental events). 

 
The approach that has been followed in determining the severity for 
environmental impacts in this assessment is discussed in Section 4.5.3. 
Additional details on likelihood are provided in Section 4.5.5. 
 

4.5.3 Severity Criteria for Environmental Impacts 

In evaluating the severity of environmental impacts, the following factors have 
been taken into consideration: 
 
• Receptor/ Resource Characteristics: The nature, importance (ie. is it of 

local, national, regional or international importance) and sensitivity to 
change of the receptors or resources that could be affected; 

 
• Impact Magnitude: The magnitude of the change that is induced (ie. % of a 

resource that is lost; the predicted increase in pollutant levels etc.);  
 
• Impact Duration: The time period that the impact is expected to last; 
 
• Impact Extent: The geographical extent of the induced change; and 
 
• Regulations, Standards & Guideline: The status of the impact in relation 

to regulations (eg. discharge limits), standards (eg. environmental quality 
criteria) and guidelines. 

 
Impact severity has been categorised using the following subjective scale: 
 
• Slight; 
• Low; 
• Medium; and 
• High. 
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4.5.4 Parameter Specific Severity Criteria 

4.5.4.1 Air Emissions & Air Quality 

Limits for emissions to air are specified under the Environmental Pollution 

Control (Air Impurities) Regulations, 2001. Singapore has not adopted any 
national ambient air quality standards; ambient air quality data is typically 
compared with World Health Organisation (WHO) and US Environmental 
Protection Agency (US EPA) standards. Impact severity criteria for air quality 
and air emissions issues are presented below: 
 
Severity Definitions* 

Slight  • Air quality impacts are well within ambient criteria 
• Emissions are well below statutory emission limits 

Low • Air quality impacts are within ambient criteria  
• Emissions are within statutory emission limits 

Medium • Air quality impacts result in occasional exceedance of ambient criteria 
(limited periods of exceedance) 

• Occasional breach of statutory emission limits 
High • Air quality impacts routinely exceed ambient criteria (extended periods of 

exceedance) 
• Repeated breaches of statutory emission limits 

*Project impacts must satisfy at least one of the criteria 

 
4.5.4.2 Construction Dust Impacts 

During the construction activities, exceedance of ambient air quality criteria in 
close proximity to the active construction operations are considered inevitable 
during dry conditions without the adoption of stringent dust suppression 
measures. The severity of this impact will depend on a number of factors of 
which the two most important considerations are as follows: 
 
• The distance to the nearest sensitive receiver; and 
• The ambient weather conditions (ie. wet or dry surface soil). 
 
In general, fugitive dust emissions pose a nuisance to community areas (ie. 
human receptors) and while they may exacerbate respiratory problems, their 
toxicity is generally low. Dust impacts from construction activities are unlikely 
to result in a major impact and consequently, fugitive dust emission 
assessment criteria encompass only Slight to Medium severity impacts. 
Severity criteria for construction dust impacts are presented below: 
 

Definitions Severity 

Wet Ambient Conditions Dry Ambient Conditions 

Slight • Nearest sensitive receptor is 
>200 m from active work area 

• Nearest sensitive receptor is 
>500 m from active work area 

Low • Nearest sensitive receptor is 
<200 m from active work area 

• Nearest sensitive receptor is 200 - 
500 m from active work area 

Medium • Not defined • Nearest sensitive receptor is 
<200 m from active work area 

High  • Not defined • Nearest sensitive receptor is <50 
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4.5.4.3 Liquid Effluents/ Discharges to Surface Waters 

Impact severity criteria for water quality/ effluent discharges are presented 
below: 
 
Severity Definitions* 

Slight • Water quality impacts are well within ambient criteria 
• Discharges are well within statutory limits 

Low • Water quality impacts are within ambient criteria 
• Discharges are within statutory limits 

Medium • Water quality impacts result in occasional exceedance of ambient criteria  
• Occasional breach of statutory discharge limits  

High  • Water quality impacts routinely exceed ambient criteria (extended periods 
of exceedance) over large areas 

• Repeated breaches of statutory discharge limits 
*Project impacts must satisfy at least one of the criteria 

 
4.5.4.4 Construction Noise 

With the construction planned for the C921, the Noise criteria as per the 
legislations, which will apply for each of the identified NSR will be as follows: 
 

Table 4.5b      Applicable Noise Criteria for Noise Sensitive Receptors 

 
NSR Location Name Leq 12 hr Leq 1 hr Leq 5 min 

  Day Night 
 

Evening Night Day Evening Night 

NSR 1  Bethlehem Bible 
Presbyterian Church 
(institution) 

75 65 - - 90 70 70 

NSR 2 Eco-Lake, Botanic Gardens 
(waterbody) 

75 65 - - 90 70 70 

NSR 3 Plant Resource Centre, 
Botanic Gardens 

75 65 - - 90 70 70 

NSR 4 The Equatorial (residential) 75 - 65 55 90 70 60 
NSR 5 Stevens Court (residential) 75 - 65 55 90 70 60 
NSR 6 Robin Walk Bungalows 

(residential) 
75 - 65 55 90 70 60 

NSR 7 Robin Walk Shophouses 
(commercial) 

75 65 - - 90 70 70 

NSR 8 Singapore Chinese Girls 
School (institution) 

60 50 - - 90 55 55 

NSR 9 Dunearn Garden 
(residential) 

75 - 65 55 90 70 60 

NSR 10 Raffles Town Club 
(institution) 

75 65 - - 90 70 70 

NSR 11 Alliance Francaise 
(institution, public space) 

75 65 - - 75 70 70 

NSR 12 Newton Hawker Centre 
(mixed commercial use) 

75 65 - - 90 70 70 

NSR 13 Chao Yang Special School 
(institution) 

60 50 - - 75 55 55 

NSR 14 Embassy of the Republic of 
Korea (institution) 

75 65 - - 90 70 70 
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NSR Location Name Leq 12 hr Leq 1 hr Leq 5 min 

Notes: 
• All the values are in dB. 
• All the cells left blank mean that this criteria is “Not Applicable” with respect to stipulated 

standards. 
• For the 12 hr criteria, Day time denotes 7:00 am to 7:00 pm; Night denotes 7:00 pm to 7:00 

am.  
• For the 1-hr criteria Evening denotes 7:00 pm to 11:00 pm; Night denotes 11:00 pm to 7:00 

am.  
• For 5 min criteria, Day denotes 7:00 am to 7:00 pm; Evening denotes 7:00 pm to 11:00 pm 

and Night denotes 11:00 pm to 7:00 am.  

 
Noise impact in the current study has been assessed based on the Part I, II, and 
III of the Second Schedule of the Singapore’s Construction Noise regulations1.  
Therefore, the impact severity criteria for noise impacts (based on the above 
standard) are presented in the following table. 
 
Severity Definitions 

Slight • Noise levels at the surrounding noise sensitive receptors are well 
within the stipulated standards ie more than 10 dB below the required 
limit for every noise sensitive receptor. 
 

Low • Noise levels at the surrounding noise sensitive receptors approach or 
equal the stipulated standards ie. within 3dB of but not above the 
standards. 

 
Medium • Noise levels at the surrounding noise sensitive receptors are up to 3 dB 

above the stipulated standards  
 

High • Noise levels at the surrounding noise sensitive receptors are more than   
3 dB above the stipulated standards  

 

 
 

4.5.4.5 Soil & Groundwater Contamination 

Severity criteria for impacts on soil quality are presented below: 
 
 
Impact Severity Definition 

Slight • Highly localised small scale contamination 
Low • Localised small scale contamination 
Medium • Medium scale contamination 

• Contaminant levels do not pose a significant risk to public health/ the 
environment 

High • Extensive/ persistent contamination 
• Contaminant levels pose a significant risk to public health/ the 

environment 

 

                                                      
1 Environmental Protection and Management (Control of Noise at Construction Sites) Regulations 2008 
(See Annex B) 
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4.5.4.6 Soil Erosion 

Impact severity criteria for soil erosion are shown below. The criteria are based 
upon both actual rates of erosion and the subsequent fate of mobilised soils. 
 
Impact 

Severity 

Fate of Mobilised Soil 

Slight • Mobilised soil is controlled and does not give rise to off-site impacts 
Low • Mobilised soil is generally controlled; off-site impacts are of low severity 
Medium • Mobilised soils are controlled/ contained; off-site impacts are detectable 

but are not severe 
High  • Mobilised soils are not controlled and give rise to significant off-site 

impacts in terms of both siltation and water quality 

 
4.5.4.7 Waste Generation & Disposal 

Severity criteria for waste generation/ disposal are presented below: 
 
Impact Severity Definition 

Slight • Actual quantities generated are small 
• Impacts from waste generation and disposal are negligible 
• Generated wastes place minimal additional demand on local waste 

disposal facilities 
Low • Generated wastes place some additional demand on local waste 

disposal services but quantities/ types of waste generated are well 
within local/ regional capabilities 

Medium • Large quantities of waste generated 
• Generated wastes exert a noticeable demand on local and or regional 

waste disposal services 
High • Impacts from waste generation and disposal are significant 

• Generated wastes exceed capabilities of local waste management 
services/ place high demand on regional disposal service providers 

 
4.5.4.8 Hazardous Material Spills/ Releases 

Severity criteria for spills of oil, chemicals and environmentally hazardous 
materials are presented below: 
 
Impact Severity Definition 

Slight • Small spill size (< 5 bbls) 
• Slight environmental damage 
• No sensitive resources impacted 

Low • Minor spills (5 – 100 bbls) 
• Some damage to the environment/ very localised 
• No sensitive resources impacted 
• Rapid degradation of spilled materials and rapid recovery of affected 

resources 
Medium • Moderate size spills (100 – 1,000 bbls) 

• Localised environmental damage 
• No sensitive resources impacted 
• Degradation of spilled materials and full recovery of affected resources 

High • Large spills (1,000 – 100,000 bbls) 
• Severe environmental damage 
• Sensitive resources impacted 
• Recovery of affected resources is very slow 
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Impact Severity Definition 

Critical • Large spills (>100,000 bbls) 
• Persistent severe environmental damage extending over a large area 
• Sensitive resources impacted 
• Recovery of affected resources is very slow/ some damage may be 

permanent 

 
4.5.4.9 Biodiversity 

Habitat sensitivity and value are generally assessed according to widely 
accepted criteria of which the most important are naturalness, extent, rarity 
and diversity.  The key factors relating to biodiversity and ecological sensitivity 
of a species, habitat or specific site include: 
 
• Species richness;  
• The presence of nationally or locally rare and endemic species, especially 

those protected under legislation; 
• The presence of a nationally or locally important population of a particular 

species;  
• Whether any species has cultural significance (for example, as a resource 

utilised by local communities); 
• The biological diversity of the habitats/ communities in question; 
• The ‘naturalness’ of the habitat (ie. how impacted its current state is); 
• The fragility and sensitivity of the habitat and its ability to recover (either 

naturally or with assistance) from disturbance; 
• The presence of ecological corridors between other isolated habitats of 

ecological importance; 
• The presence of  communities that are nationally or locally uncommon or 

suffering serious national or local decline;  
• If the site has a recorded history, or is otherwise of exceptional scientific or 

historical value; and 
• The amenity value of the site. 
 
In categorising the significance of biodiversity and ecological impacts, the 
magnitude of the impact can be considered alongside the sensitivity of the 
receptor.  Impact severity criteria for general biodiversity and ecological 
resources are presented below: 
 
Severity Definitions 

Slight  • Effects are very small and difficult to distinguish from the baseline/ within 
natural fluctuations 

Low • Affects a specific group of localised individuals within a population over a 
short time period (one generation or less), but does not affect other trophic 
levels or the population itself 

Medium • Affects a portion of a population and may bring about a change in 
abundance and/or distribution over one or more generations, but does not 
threaten the integrity of that population or any population dependent on it  

High • Affects an entire population or species in sufficient magnitude to cause a 
decline in abundance and/ or change in distribution beyond which natural 
recruitment (reproduction, immigration from unaffected areas) would not 
return that population or species, or any population or species dependent 
upon it, to its former level within several generations 
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The biodiversity significance/ ecological evaluation of each habitat is based 
upon the baseline information presented in Section 3.7.  The biodiversity 
significance/ ecological importance of each habitat type within the Study Area 
and the Project Site is presented in Tables 4.5b to 4.5d. 

Table 4.5b Biodiversity Significance/ Ecological Evaluation of Secondary Woodland 

Criteria Secondary Woodland 

Naturalness  Woodland developed from landscape planting. 

Size Secondary woodland has the overall size of approximately 
1.2 ha.  None of the secondary woodland located within 
Project Site. 

Diversity Low to moderate for vegetation (totally 50 species, with both 
native shrubs and climbers species and landscaping trees 
and palm), low for faunal diversity. 

Rarity Species of conservation interest included the bird species 
Yellow Crested Cuckatoo Cacatua sulphurea.  It was recorded 
outside the Project Site. 

Re-creatability Habitat characteristics and species composition may take 
more than 30 years for the secondary woodland to be re-
created. 

Fragmentation Secondary woodland mainly exists as a small patch within 
the Study Area. 

Ecological Linkage Not functionally linked to any highly valued habitat in close 
proximity 

Potential Value Medium to high 

Nursery /Breeding Ground No significant nursery/breeding ground recorded. 

Age Moderate 

Abundance/ Richness of Wildlife Low  

Overall biodiversity significance/ 

Ecological Value 

Low to Moderate 

Table 4.5c Biodiversity Significance/ Ecological Evaluation of Landscaped Urban Area 

Criteria Landscaped Urban Area 

Naturalness  Man-made habitat with landscaped area 

Size The overall size was approximately 219.7 ha.  This habitat 
dominated the Study Area and was recorded in the Project 
Site. 

Diversity Low for flora and fauna. 

Rarity Species of conservation interests included bird species 
Oriental White-eye Zosterops palpebrosus, Inornate Warbler 
Phylloscopus inornatus, Black Kite Milvus migrans  and 
Changeable Hawk Eagle Spizaetus cirrhatus which were 
recorded outside the Project Site. 

Re-creatability Readily re-creatable 

Fragmentation Not applicable 

Ecological Linkage Not functionally linked to any highly valued habitat in close 
proximity 

Potential Value Low 

Nursery/Breeding Ground None 
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Criteria Landscaped Urban Area 

Age Not applicable 

Abundance/Richness of Wildlife Low 

Overall biodiversity 

significance/ Ecological Value 

Low 

 

Table 4.5d Biodiversity Significance/ Ecological Evaluation of Project Site 

Criteria Project Site 

Naturalness  Man-made habitat with landscaped area 

Size The overall size was approximately 7.5 ha.  Landscaped 
urban area is the only habitat recorded in the Project Site. 

Diversity Low for flora and fauna. 

Rarity Nil of species of conservation interests were recorded within 
Project Site. 

Re-creatability Readily re-creatable 

Fragmentation Not applicable 

Ecological Linkage Not functionally linked to any highly valued habitat in close 
proximity 

Potential Value Low 

Nursery/Breeding Ground None 

Age Not applicable 

Abundance/Richness of Wildlife Low 

Overall biodiversity 

significance/ Ecological Value 

Low 

 
4.5.5 Likelihood 

The likelihood (probability) of the pre-identified impacts occurring has been 
ascribed using the following qualitative scale of probability categories (in 
increasing order of likelihood): 
 
• Unlikely (eg. not expected to occur during project lifetime); 
• Low Likelihood (eg. may occur once or twice during project lifetime); 
• Medium Likelihood (eg. may occur every few years); and 
• High Likelihood (eg. routine; happens several times per year). 
 
Likelihood is estimated on the basis of experience and/ or evidence that such 
an outcome has previously occurred. Impacts resulting from routine/planned 
events (ie. normal operations) are classified under High Likelihood.  
 

4.5.6 Impact Significance  

The significance of each impact has been determined by assessing the impact 
severity against the likelihood of the impact occurring using an Impact 
Significance Assessment Matrix. The Impact Significance Assessment Matrix 
and the definition for each impact are provided in Figure 4.5b. 
 



ERM Singapore

180 Cecil Street
#11-02 Bangkok Bank Building
Singapore 069546 ERM

Figure 4.5b Impact Significance Assessment Matrix

Impact 

Severity

Unlikely Low Likelihood Medium Likelihood High Likelihood

Slight Negligible Impact Negligible Impact Negligible Impact Negligible Impact

Low Negligible Impact Negligible Impact Negligible to Minor 

Impact

Minor Impact

Medium Negligible Impact Minor Impact Minor to Moderate 

Impact

Moderate Impact

High Minor Impact Moderate Impact Major Impact Major Impact

Impact Likelihood

Significance Definition

Negligible Impact Magnitude of change comparable to natural variation

Minor Impact Detectable but not significant

Moderate Impact Not insignificant; amenable to mitigation; should be mitigated where practicable

Major Impact Significant; amenable to mitigation; must be mitigated
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Impacts assessed as Negligible or Minor will require no additional 
management or mitigation measures (on the basis that the magnitude of the 
impact is sufficiently small, or that the receptor was of low sensitivity and/ or 
that adequate controls were already included in the project design). Negligible 
and Minor impacts are therefore deemed to be “Insignificant”.  
 
Impacts evaluated as Moderate or Major require the adoption of management 
or mitigation measures. Major impacts are therefore deemed to be 
“Significant” and Moderate impact as “Not Insignificant”. 
 
Major impacts always require further management or mitigation measures to 
minimise or reduce the impact to an acceptable level. An “acceptable level” is 
the reduction of a Major impact to a Moderate one after mitigation.   
 
In seeking to mitigate Moderate impacts, the emphasis is on demonstrating 
that the impact has been reduced to a level that is as low as reasonably 
practicable. It will not always be practical to reduce Moderate impacts to Minor 
ones in consideration of the cost-ineffectiveness of such an approach (due to 
the diminishing return of a reduction of impact versus cost). 
 
Positive impacts are classified under a single category. 
 

4.6 TASK 5 – INDICATIVE MITIGATION MEASURES 

Potential means for avoiding, reducing, mitigating or compensating for key 
adverse environmental and biodiversity impacts are identified in individual 
sections (Section 6-10). For potential positive or beneficial impacts, measures 
and actions to enhance these should be identified and discussed. 
 

4.6.1.1 Mitigation & Enhancement 

In this assessment the mitigation hierarchy for planned events is as follows: 
 
• Avoid / Reduce at Source: Avoiding or reducing at source is essentially 

‘designing’ the project so that a feature causing an impact is designed out 
(eg. zero discharge instead of wastewater treatment) or altered. 

 
• Abate on Site: This involves adding something to the basic design to abate 

the impact. Pollution controls fall within this category (eg. wastewater 
treatment plant). 

 
• Abate at Receptor: If an impact cannot be abated on-site then measures can 

be implemented off-site. 
 
• Repair or Remedy: Some impacts involve unavoidable damage to a 

resource (eg. land clearing for temporary use). Repair involves restoration 
and reinstatement type measures. 
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• Compensate in Kind; Compensate Through Other Means: Where other 
mitigation approaches are not possible or fully effective, then 
compensation for loss or damage might be appropriate.  

 
4.6.1.2 Residual Impacts 

In some cases, it may only be possible to reduce the impact to a certain degree.  
These impacts are therefore residual in the sense that they remain after 
mitigation measures have been designed into the intended activity. 
 

4.7 TASK 6 - REPORTING  

The main deliverable from the assessment process is the EIA Report, which 
provides the primary means of communicating the key findings of the 
assessment to project decision makers and the government authorities. 
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5 ASSUMPTIONS & LIMITATIONS 

5.1 PROJECT BOUNDARY 

This EIA covers Contracts C919 and C920.  Contract C919 of DTL2 starts just 
after Cluny Park road, past Evans Road, and ending just after Whitley Road 
and Stevens Road, just before Robin Walk road.  For Contract C920 of DTL2, 
the boundary begins at Robin Walk Road, past Balmoral Road and Chancery 
Lane, past Newton Road and Scotts Road as well as Newton Circus.  It passes 
the Central Expressway and Cavenagh Road and ends just before the Kandang 
Kerbau Women’s and Children Hospital.  The boundaries of Contracts C920 
and C919 are shown in Figure 2.2c.  
 
The EIA will cover the project or construction activities involved within 
Contract C919 and C920 such as the construction of the stations and rail tracks, 
as well as the temporary works prior to the start of the actual construction 
works.  
 
On a spatial (lateral) level, the high level impact assessment will assess the 
impacts within Zone 1, which is the area within 200 m of the line. If for any 
reason significant changes to the 919 and 920 DTL2 alignment is made, this EIA 
will have to be reviewed to incorporate significant environmental aspects and 
impacts arising from this change. 
 

5.2 SOURCE DATA 

This is a high level impact assessment based on information that is available at 
the time of writing. Such information includes construction methods and 
activities, the proposed alignment of the line and stations, the site 
surroundings and the environmental baseline conditions (as detailed in Section 

4.2).  
 
The impact assessment is conducted with the following limitations in mind:  
 
• The status or stage of the project at the time of preparing this EIA, where 

understandably there is no clear or specific construction or EHS 
programme. A construction programme would include inter alia a specific 
construction schedule, methods of work, sequence of operations and 
plant/ equipment inventory. In view of this, information on which this 
assessment is based on, particularly plant/ equipment inventories, are 
only estimates. Until the construction programme is finalised, the 
assessment based on these estimates form a first pass or high-level 
evaluation (as opposed to a detailed evaluation). 

 
• Limited publicly available information. Not all information required to 

undertake the EIA is available in the public domain. Reasonable effort has 
been made to obtain information that was not publicly available. However, 
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some types of information, for instance regarding Istana or private 
properties, fall in the private domain and could only be obtained with 
special permission.  

 
• Non-specific data available within secondary sources (eg. historical 

ambient air quality specific to Zones 1 and 2 is not available, only annual 
averages for the whole of Singapore). 

 

5.3 CONSTRUCTION METHODS & BIODIVERSITY 

It is assumed that the construction work for the above-ground structures of 
Newton Station, Stevens Station, Botanic Gardens Station and the MRT 
alignment to be constructed by cut and cover method will impose potential 
ecological impacts on the terrestrial habitats and associated flora and fauna.  In 
addition, activities such as operation of above-ground equipment for 
underground tunnelling works will also have a temporary ecological impact.  
 

5.4 ROAD TRAFFIC AND SAFETY 

An assessment on road traffic and safety is addressed in a separate study by a 
third party for the LTA and therefore not addressed in this report. 
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6 IMPACT ASSESSMENT 

6.1 AIR QUALITY 

This Section presents the considerations given to potential air quality impacts 
arising from the construction of 919 and 920 DTL2. Air quality related 
requirements and guidelines are reviewed in Annex B. Air Sensitive Receivers 
(ASRs) and potential sources of impacts have been identified and an 
assessment of the potential impacts has been carried out.  Practicable 
mitigation measures are also recommended where appropriate. 
 

6.1.1 Sources of Impact 

During the construction phase, air quality issues are likely to arise primarily 
from: 
 
• Construction dust; and  
• Vehicular and equipment exhaust emissions. 
 

6.1.1.1 Construction Dust Issues 

Fugitive dust emissions from construction activities have the potential to result 
in adverse impacts on air quality and public health as well as generating 
significant nuisance effects if uncontrolled.  The primary sources of fugitive 
dust emissions will arise from cut-and-cover areas as indicated in Figure 2.3 a-b 
and at laydown/ worksite areas as indicated in Figures 2.3d-f.  Specific activities 
within these areas include:  
 
• Earthmoving/ earthworks operations (eg. clearing and preparation, shaft/ 

trench excavation, cut-and-cover works, spoil handling and transport); 
 
• Stockpiling and materials handling (delivery, unloading and use of 

construction aggregates at laydown areas and work areas etc.); 
 
• Construction or demolition of any structures or buildings; 
 
• Vehicle movements on exposed soil and unpaved roadways and material 

tracked out from active earthwork areas and deposited on local roads; and 
 
• Wind erosion from earthwork/ exposed soil areas and stockpiled 

construction materials/ soil. 
 
Actual quantities of dust entrained will be dependent on a number of factors 
including the frequency of operations/ the specific operations carried out, 
ambient weather conditions (wet or dry/ calm or windy), soil conditions 
(including the particle size distribution, silt and moisture content), site areas, 
quantities of materials handled and vehicle numbers, routing and transit 
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speeds.  Dust emissions would therefore be expected to vary very significantly 
from day to day.   
 

6.1.1.2 Vehicle & Equipment Exhaust Emissions 

Construction vehicle/equipment engine exhaust emissions (eg. primarily NOX, 
CO, non-methane hydrocarbons (NMHC) and small quantities of SO2, 
particulates and smoke) have the potential to result in impacts on air quality.  
Such emissions will arise within the cut-and-cover areas as indicated in 
Figure 2.3a and at laydown/ worksite areas as indicated in Figures 2.3c-e.    
Emissions will also be generated from these sources as they move along roads 
from destination to destination. 
 

6.1.2 Evaluation of Impacts 

6.1.2.1 Construction Dust 

The impact of fugitive dust on off-site receptors will depend on existing dust 
levels in the environment, the quantities of dust entrained into the atmosphere 
and the distance of receptors (ie. community areas/ commercial premises) 
from the source of dust.  
 
Large dust particles (>100 µm in diameter) will generally settle out near the 
source (typically within 5 – 10 m), particles that are 30 to 100 µm in diameter 
are likely to undergo impeded settling. Depending upon the extent of 
atmospheric turbulence, these particles are likely to settle within a distance of 
about 100 m from the source. Fine particles (<30 µm in diameter) have much 
slower gravitational settling velocities and are much more likely to have their 
settling rate retarded by atmospheric turbulence (USEPA, 1995). 
 
On the basis of the above, the most significant potential fugitive dust impacts 
(nuisance effects and reduced air quality), would generally be expected to be 
localised to within about 100 – 200 m of the earthworks areas particularly 
during dry ambient conditions. The following ASRs in Table 6.1a will be 
particularly affected: 

Table 6.1a Air Sensitive Receptors  

ASR Location Name Approximate Distance & Direction from the Site 

ASR 1 Eco-Lake, Botanic Gardens 
(natural resource) 

10 m, South of Botanic Gardens Station Worksite 
Boundary 

ASR 2 Plant Resource Centre, 
Botanic Gardens 

5 m, East of Botanic Gardens Station Worksite Boundary 

ASR 3 Stevens Court (residential) 2 m, South of Stevens Station Worksite Boundary 
ASR 4 Robin Walk Bungalows 

(residential) 
2 m, South and East of Stevens Station Worksite Boundary 

ASR 5 Robin Walk Shophouses 
(commercial) 

2 m, East of Stevens Station Worksite Boundary 

ASR 6  Newton Hawker Centre 
(commercial, public space) 

125 m, East of Newton Station Worksite Boundary 

ASR 7 Chao Yang Special School 
(institution) 

95 m, South of Newton Station Worksite Boundary 
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ASR Location Name Approximate Distance & Direction from the Site 

ASR 8 Alliance Francaise 
(institution, public space) 

15 m, North of Newton Station Worksite Boundary 

ASR 9  Sarkies Gardens (residential)  15 m, North of Newton Station Worksite Boundary 
ASR 10 Sarkies Mansion (residential) 15 m, North of Newton Station Worksite Boundary 

 
Baseline measurements 

 
Ambient air quality measurements conducted around the project area during 
the baseline studies (see Section 3) indicated that ambient air quality with 
respect to particulates (ie. PM10) was well within ambient criteria (between 38 – 
58 µg/m3 compared to the USEPA assessment criteria of 150 µg/m3).  
 
Receptor areas that are considered to be most vulnerable to fugitive dust 
impacts (ie. less than 100 – 200 m from the parcels of developments) were 
identified from maps and field visits and are summarised in Table 6.1a.  All 
receptors are located in close proximity to the 919 and 920 DTL2 cut-and-cover 
works of proposed station worksites.  
 

6.1.2.2 Vehicle & Equipment Exhaust Emissions 

As highlighted earlier, ambient air quality measurements conducted around 
the project area during the baseline studies (see Section 3.3.2) indicated that 
ambient air quality with respect to particulates (ie. PM10) was within the 
USEPA ambient criteria of 150 µg/m3. 
 
Compared to fugitive dust emissions, vehicle/ equipment exhaust emissions 
and emissions from electrical power generators will be relatively minor and 
will be mainly transient in nature over the extent of the works.  
 
In addition, for moving diesel driven vehicles on the roads, resulting air 
emissions would have already been regulated to comply the Euro IV exhaust 
emission standard as specified in the EC Directive 98/69/EC-B(2005) for 
passenger cars and light duty vehicles with maximum laden weight (MLW) of 
3,500 kg or less and EC Directive 1999/96/EC-B1(2005) for heavy vehicles with 
MLW of more than 3,500 kg before these vehicles can be registered for use in 
Singapore.   
 
Emissions from these sources would not be expected to result in a significant 
deterioration in local air quality. There will be no long-term impact as a result 
of these emissions.  
 

6.1.3 Mitigation/ Controls 

6.1.3.1 Construction Dust 

Fugitive dust generation can be controlled by adherence to strict procedural 
controls and working practices.  Construction is expected to follow “good site 
practices” to control emissions.  Recommended and planned measures at 
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laydown areas, worksites or cut-and-cover areas (see Figures 2.3a and c-e) 
include: 
  
• Wet suppression ie. exposed soil areas and on-site shall be dampened with 

water (where practicable) during dry ambient conditions.  
 
• Exposed site areas shall be kept to the minimum required for construction 

of the new facilities.  Completed areas should be hard surfaced/ re-
vegetated as soon as practicable. 

 
• During material excavation/deposit, the heights from which materials are 

dropped shall be controlled to minimum practical heights to minimize dust 
generation. 

 
• Windbreaks or sheet coverings shall be considered for stockpiled materials 

and spoils that are being transported in trucks with a potential for dust 
generation during windy conditions.  

  
• Vehicle wheel-wash facilities shall be provided at the exit of the cut-and-

cover areas as well as laydown areas, if deemed necessary (ie. where a 
combination of movement of heavy vehicles and exposed soil/ dust within 
these areas) and practical to reduce quantities of soil tracked out onto local 
roads.  The wheel-wash facilities must be manned at all times and the tyres 
of all vehicles exiting the site must be cleaned.  

 
• As site hoardings are mandatory around worksites and laydown areas for 

safety reasons, these hoardings can also serve as barriers that minimise 
fugitive dust dispersion, particularly if it is generated a height less than the 
height of a standard site hoarding (about 3 m in height). 

 
• Vehicle speed restrictions on site areas/ access roads and along the new 

road network shall be imposed and strictly enforced to reduce dust 
generation. 

 
• All trucks utilized to transport potentially dusty materials to/from the 

site(s) shall be of an appropriate design to ensure load containment eg. use 
of heavy duty aluminium or stainless steel bodies, use of covers (be it steel 
covers hinged to the sides of the container or canvas sheeting secured the 
sides and tail of the container) for open-bodied trucks.  For cement or fine 
aggregate transport, fully enclosed trucks shall be utilised and equipped 
with an enclosed conveyor to minimise dust emissions whilst transferring 
the material from the truck to the work site.  Transport vehicles should not 
be overloaded. 

 
• A good standard of housekeeping must be maintained.  If roadways are 

contaminated with construction materials/ soil, clean-up should be 
conducted.  Road sweeping and washing (hard surfaced roadways) will 
provide an effective means for reducing dust entrainment. 
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• Visual inspections shall be conducted on a regular basis to identify 
significant dust entrainment and as a means of assessing the 
effectiveness/requirement for additional control measures. 

 
• If any complaints are received from local residents these shall be 

investigated promptly with remedial measures implemented as 
appropriate.  Complaints investigation and corrective actions shall be 
documented. 

 
• Given the linear extent of the works dust control strategies shall focus on 

areas where the most severe impacts may potentially occur (ie. in areas 
where routes pass close to residential/ commercial/ educational or 
religious premises and areas). 

 
  

6.1.3.2 Vehicle & Equipment Exhaust Emissions 

Recommended mitigation measures for equipment/ vehicle exhaust emissions, 
especially for those located or parked within laydown areas, launch pads, and 
cut-and-cover areas (see Figures 2.3a-b and d-f) are as follows: 
 
• Vehicle/equipment exhaust discharges shall be visually inspected to 

ensure no excessive emissions of black smoke.  Where possible, site 
construction equipment exhausts shall be orientated away from the ground 
and away from the ASRs. 

 
• Vehicle/equipment air emissions shall be controlled by simple good 

practice procedures (such as turning off equipment when not in use/ 
maximum idling time of 5 minutes). 

 
• Works scheduling/ optimisation can help to minimise the number of 

generated vehicle/ materials transport trips. 
 
• Equipment/ vehicle maintenance/ inspections shall be routinely 

conducted. 
 
• Use low sulphur content fuel in equipment and vehicles. 
 
Table 6.1b presents the above mentioned controls/ mitigation measures which 
shall be taken on to adequately control fugitive dust generated depending on 
the source of such emissions and the location of the receiving receptors ie. the 
sensitive receptors. 
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Table 6.1b Mitigation Measures for Air Quality Control Along C919/920 DTL2 

Area or Source of 

Dust Generating 

Activities 

Coverage Sensitive Receptors in Close 

Proximity (<100 m) 

Mitigation Measures/ Controls Type of Mitigation Measure 

Cut-and-cover  
(see Figures 2.3a-b, 

d-f) 

• Newton Station Worksite 
• Stevens Station Worksite 
• Botanic Gardens Station Worksite 

• Eco-Lake, Botanic Gardens 
• Plant Resource Centre, 
Botanic Gardens  

• Stevens Court 
• Robin Walk Bungalows 
• Robin Walk Shophouses 
• Newton Hawker Centre 
• Chao Yang Special School 
• Alliance Francaise 
• Sarkies Gardens 
• Sarkies Mansions 

• Wet suppression ie. exposed soil areas and on-site shall be 
dampened with water (where practicable) during dry 
ambient conditions.  

 
• Exposed site areas shall be kept to the minimum required 

for construction of the new facilities.  Completed areas shall 
be hard surfaced/ re-vegetated as soon as practicable. 

 
• During material excavation/deposit, the heights from which 

materials are dropped shall be controlled to minimum 
practical heights to minimize dust generation. 

 
• Vehicle wheel-wash facilities shall be provided at the exit of 

the cut-and-cover areas where there will be a combination of 
movement of heavy vehicles and exposed soil/ dust within 
these areas. The wheel-wash facilities must be manned at all 
times and the tyres of all vehicles exiting the site must be 
cleaned to reduce quantities of soil tracked out onto local 
roads. 

 
• A good standard of housekeeping must be maintained. If 

roadways are contaminated with construction materials/ 
soil, clean-up shall be conducted.  Road sweeping and 
washing (hard surfaced roadways) will provide an effective 
means for reducing dust entrainment. 

Preventive 
 
 
 
Preventive 
 
 
 
 
Preventive 
 
 
 
Preventive 
 
 
 
 
 
 
 
Preventive 
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Area or Source of 

Dust Generating 

Activities 

Coverage Sensitive Receptors in Close 

Proximity (<100 m) 

Mitigation Measures/ Controls Type of Mitigation Measure 

 
• Site hoardings act as barriers and minimise fugitive dust 

dispersion to an extent. 
 
• Vehicle speed restrictions on site areas/ access roads and 

along the new road network shall be imposed and strictly 
enforced to reduce dust generation. 

 
• All trucks utilized to transport potentially dusty materials 

to/from the site(s) shall be of an appropriate design to 
ensure load containment eg. use of heavy duty aluminium 
or stainless steel bodies, use of covers (be it steel covers 
hinged to the sides of the container or canvas sheeting 
secured the sides and tail of the container) for open-bodied 
trucks.  For cement or fine aggregate transport, fully 
enclosed trucks shall be utilised and equipped with an 
enclosed conveyor to minimise dust emissions whilst 
transferring the material from the truck to the work site.  
Transport vehicles shall not be overloaded. 

 
• For stationary construction equipment on-site: 

• Exhaust discharges shall be visually inspected to ensure 
no excessive emissions of black smoke; 

• Where possible, equipment exhausts shall be orientated 
away from the ground and away from the ASRs; 

• Put in place simple good practice procedures (such as 
turning off equipment when not in use/ maximum 
idling time of 5 minutes); and 

 
Control 
 
 
Administrative 
 
 
 
Design 
 
 
 
 
 
 
 
 
 
 
 
 
Regulatory 
 
Preventive 
 
Preventive 
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Area or Source of 

Dust Generating 

Activities 

Coverage Sensitive Receptors in Close 

Proximity (<100 m) 

Mitigation Measures/ Controls Type of Mitigation Measure 

• Low sulphur content fuel (0.05%) shall be used in such 
equipment. 

 
• Visual inspections shall be conducted on a regular basis to 

identify significant dust entrainment and as a means of 
assessing the effectiveness/requirement for additional 
control measures. 

 
• If any complaints are received from local residents these 

shall be investigated promptly with remedial measures 
implemented as appropriate.  Complaints investigation and 
corrective actions shall be documented. 

 

Administrative 
 
 
Continuous Improvement 
 
 
 
 
Corrective Action 

Laydown/ 
Staging Areas  
(see Figures 2.3d-f) 

 
• 2 staging areas along Bukit Timah 

Road, bounded by Monk’s Hill 
Terrace/ Road and Winstedt 

 
 
 

 
• Newton Hawker Centre 
• Madrasah Al-Irsyad 
 
 

• Windbreaks or sheet coverings shall be considered for 
stockpiled materials and spoil or wet suppression of 
exposed stockpiles of fine aggregates (ie. dampened with 
water particularly during dry ambient conditions).  

 
• During material deposit, the heights from which materials 

are dropped shall be controlled to minimum practical 
heights to minimize dust generation. 

 
• Vehicle wheel-wash facilities shall be provided at the exit of 

the laydown areas where there will be a combination of 
movement of heavy vehicles and exposed soil/ dust within 
these areas. The wheel-wash facilities must be manned at all 
times and the tyres of all vehicles exiting the site must be 
cleaned to reduce quantities of soil tracked out onto local 

Preventive 
 
 
 
 
Preventive 
 
 
 
Preventive 
 
 
 
 
 



 

ENVIRONMENTAL RESOURCES MANAGEMENT                             ARUP SINGAPORE PTE LTD 
0077256 DTL 2 CONTRACT 9152 EIA PACKAGE 3 (C919 & 920) REPORT REV 1                                            3 OCTOBER, 2008 

69 

Area or Source of 

Dust Generating 

Activities 

Coverage Sensitive Receptors in Close 

Proximity (<100 m) 

Mitigation Measures/ Controls Type of Mitigation Measure 

roads. 
 
• A good standard of housekeeping must be maintained. If 

roadways are contaminated with construction materials/ 
soil, clean-up shall be conducted.  Road sweeping and 
washing (hard surfaced roadways) will provide an effective 
means for reducing dust entrainment. 

 
• Site hoardings act as barriers and minimise fugitive dust 

dispersion to an extent. 
 
• Vehicle speed restrictions on site areas/ access roads and 

along the new road network shall be imposed and strictly 
enforced to reduce dust generation. 

 
• All trucks utilized to transport potentially dusty materials 

to/from the site(s) shall be of an appropriate design to 
ensure load containment eg. use of heavy duty aluminium 
or stainless steel bodies, use of covers (be it steel covers 
hinged to the sides of the container or canvas sheeting 
secured the sides and tail of the container) for open-bodied 
trucks.  For cement or fine aggregate transport, fully 
enclosed trucks shall be utilised and equipped with an 
enclosed conveyor to minimise dust emissions whilst 
transferring the material from the truck to the work site.  
Transport vehicles shall not be overloaded. 

 
• For stationary construction equipment on-site: 

 
 
Preventive 
 
 
 
 
 
Control 
 
 
Administrative 
 
 
 
Design 
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Area or Source of 

Dust Generating 

Activities 

Coverage Sensitive Receptors in Close 

Proximity (<100 m) 

Mitigation Measures/ Controls Type of Mitigation Measure 

• Exhaust discharges shall be visually inspected to 
ensure no excessive emissions of black smoke; 

• Where possible, equipment exhausts shall be 
orientated away from the ground and away from the 
ASRs; 

• Put in place simple good practice procedures (such as 
turning off equipment when not in use/ maximum 
idling time of 5 minutes); and 

• Low sulphur content fuel (0.05%) shall be used in such 
equipment. 

 
• Visual inspections shall be conducted on a regular basis to 

identify significant dust entrainment and as a means of 
assessing the effectiveness/requirement for additional 
control measures. 

 
• If any complaints are received from local residents these 

shall be investigated promptly with remedial measures 
implemented as appropriate.  Complaints investigation and 
corrective actions shall be documented. 

 

Regulatory 
 
Preventive 
 
 
Good Practice 
 
 
Administrative 
 
 
Continuous Improvement 
 
 
 
 
Corrective Action 
 

Moving Vehicle 
Exhaust Emissions 

Roadways within the boundaries of 
C.919 and 920 

All ASRs listed in Table 6.1a • Compliance with the Euro IV exhaust emission standard as 
specified in the EC Directive 98/69/EC-B(2005) for 
passenger cars and light duty vehicles with maximum laden 
weight (MLW) of 3,500 kg or less and EC Directive 
1999/96/EC-B1(2005) for heavy vehicles with MLW of more 
than 3,500 kg before these vehicles can be registered for use 
in Singapore.   

Regulatory (Mandatory) 
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Area or Source of 

Dust Generating 

Activities 

Coverage Sensitive Receptors in Close 

Proximity (<100 m) 

Mitigation Measures/ Controls Type of Mitigation Measure 

 
• Vehicle exhaust discharges shall be visually inspected to 

ensure no excessive emissions of black smoke.   
 
• Vehicle exhaust discharges shall be controlled by simple 

good practice procedures (such as turning off a stationary 
vehicle when not in use). 

 
• Works scheduling/ optimisation can help to minimise the 

number of generated vehicle/ materials transport trips. 
 
• Vehicle maintenance/ inspections shall be routinely 

conducted. 
 

 
Regulatory (Mandatory) 
 
 
Good Practice 
 
 
 
Planning 
 
 
Administrative 
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6.1.4 Residual Impacts 

No residual impacts are predicted. The evaluation of impacts are summarised 
below. 
 

6.1.4.1 Construction Dust 

The evaluation of dust impacts is summarised below: 
 
Impact Type Air Quality/ Dust Nuisance 

Impact Magnitude Localised and intermitted increases in dust levels in close proximity to active work areas; 

emissions will be most significant during dry windy conditions; emissions during wet 

weather will be minimal.  

Impact Severity  Slight  Low  Medium  High  Critical 

Likelihood  High during construction period  

Significance  Negligible  Minor  Moderate  Major  Critical 

 
Dust from construction activities has the potential to cause adverse impacts on 
air quality and significant nuisance effects unless adequately controlled (this 
will be especially so during dry ambient/ windy conditions). Provided a 
rigorous dust control strategy is implemented and is effective then residual 
impacts on air quality should be minor. 
 

6.1.4.2 Vehicle & Equipment Exhaust Emissions 

The assessment of impacts is summarised below. 
 
Impact Type Air Quality 

Impact Magnitude Minor transient and temporary increases in downwind pollutant concentrations over short 

duration construction period 

Impact Severity  Slight  Low  Medium  High  Critical 

Likelihood  High during construction period  

Significance  Negligible  Minor  Moderate  Major  Critical 

 
Impacts associated with construction equipment/ vehicles exhaust emissions 
will be short-term and transient. Provided a rigorous dust control strategy is 
implemented and is effective, residual impacts on air quality will be minor. 
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6.2 NOISE AND VIBRATION 

This Section presents the assessment of potential noise impacts arising from the 
construction and operational phases of the Project and a limited qualitative 
assessment of vibration. Noise Sensitive Receivers (NSRs) and potential 
sources of noise have been identified and an indicative assessment of the 
potential impacts has been carried out. Practicable mitigation measures and 
environmental monitoring and auditing requirements are recommended where 
necessary. 
 

6.2.1 Sources of Impact 

The primary noise and vibration sources during construction and installation 
activities will be vehicles and equipment utilised for construction activities 
including bulldozers, excavators, trucks, tunnel boring machine  and 
generators as well as more specialised equipment (eg. piling machine, rock 
breakers, vibratory pokers, etc.).  Details of the construction programme and 
plant inventory, detailing the specific types and quantities of machines/ 
equipment used at any one time, was given in Table 3.4f sourced from a 
preliminary list provided by Arup.  In order to calculate indicative noise levels, 
assumptions have been made regarding location and type of equipment, these 
assumptions are presented in this report.  
 

6.2.2 Evaluation of Impacts 

Noise and vibration generated during construction activities has the potential 
to result in the following potential impacts: 
 
• Annoyance and disturbance effects at noise sensitive receptors; and 
 
• Damage to structures as a result of vibration caused by heavy equipment 

movement, excavation, localised rock blasting, piling and boring activities, 
etc. 

 
Construction noise impact in the Singapore is controlled by the Environmental 

Pollution Control (Control of Noise at Construction Sites) Regulations, 1999, amended 

January 2008 which stipulate the maximum permitted noise level at the 
construction site.   
 
The sensitivity of receptors to potential noise impacts primarily depends on the 
nature of the receptor (residential, religious, commercial premises, protected 
etc. refer to Section 3.4 for identified Noise Sensitive Receptors (NSRs).  The 
level of noise at the receptor is dependent upon a number of factors including: 
 
• Distance of the receptor from the location where the noise is being 

generated; 
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• The existing background noise environment (in this instance, high traffic 
volume on the adjacent Rochor Canal Road and Bukit Timah Road; see 
Section 3.4 for further details); 

 
• Potential screening effects (high rise buildings, walls, etc will provide some 

screening, thereby reducing actual noise levels further); 
 
• The magnitude and frequency of noise generating activities associated with 

the Project.  
 
A noise survey was conducted around the project area as part of the baseline 
studies (see Section 3.4). The survey identified that background noise is 
dominated by road traffic from Rochor Canal Road and Bukit Timah Road, 
along which the construction works will be undertaken.  
 
A particular potential for impact is construction activities at night. It should be 
noted that project information indicates that no site activities will take place 
between 10pm and 7am except during Stage 7 (Tunnel Boring).   Studies have 
shown that sleep disturbance can be linked to the emergence of impulsive or 
intermittent noise sources above the general background (15 dB is an often 
used limitation) or the maximum noise level - noise levels above 65 dBA 
(internal to the room) have a higher likelihood of causing sleep disturbance.   
 
With construction projects, the most likely sources of such impacts are:  
material movements, particularly impulsive noise caused by dropping objects; 
excavator bucket rattles, dump truck tail-gate slap; vehicle reversing alarms; 
loud voices or external telephone amplifiers; and vehicle engines (rev up etc).  
Site work procedures and work scheduling can be successful in controlling 
many of these sources.  Noise from these sources has not been specifically 
predicted in this study, however noise levels are expected to be similar to, 
though generally less than, the 5 minute noise levels presented. 
 

6.2.3 Noise Modelling  

The purpose of the modelling was to determine an indicative potential noise 
level, to allow for a screening of the potential for noise impacts and appropriate 
planning of mitigation implementation.  It is expected that should this exercise 
demonstrate a potential impact, a detailed noise study shall be conducted 
during the detailed EIA.  For the predictive noise modelling exercise, the effect 
of potential screening and reflection (from buildings, site barriers etc) has been 
ignored.   
 
For the purpose of the noise modelling and corrections for 12 hour, 1 hour and 
5 minute criteria, following assumptions were made: 
 
• For all predicted values, a Sound Power Level (PWL) correction was 

included for mobile equipment based on ERM’s measurement 
experience, to account for the short-term activity cycle of equipment that 
does not run at full power all of the time eg. an excavator uses full power 
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to lift the load, but then throttles back when lowering the bucket, a truck 
uses high throttle initially and then throttles back once moving, etc.; 

 
• For the Leq 12 hour noise level calculation, ERM has taken into 

consideration the expected total time that equipment will actually work 
in a 12 hour period ie. on/ off  times;  

 
• For the Leq 1hr noise level calculation, ERM has assumed the worst case 

scenario, ie where a majority of the  set of equipment are running 
concurrently during this period – the activity cycle corrections still apply; 
and 

 
• For the Leq 5 minute noise level calculation, ERM has assumed the worst 

case scenario, ie. the noisiest scenario, where maximum number of 
equipment which can be at their full power for any 5 minute period.   

 
Results of the indicative noise modelling exercise are demonstrated in 
Table 6.2a to Table 6.2f.  Table 6.2g shows the cumulative noise expected at the 
noise sensitive receptors after the addition of the baseline noise (as measured 
during the baseline monitoring). 
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Table 6.2a Noise Modelling Results- Construction Stages 1 to 3 (Leq 12 hr)     

NSR Location Name Criterion 

(Leq 12 hr)     
Stage 1 

 (Site Clearance and Setup) 

Stage 2 

 (Installation of Diaphragm 

Wall) 

Stage 3 

 (Excavation for Station, Works 

Under Road Decking) 

NSR  Name Day Night Day Night Day Night Day Night 

NSR 1  Bethlehem Bible Presbyterian 
Church  

75 65 55 55 50 50 59 59 

NSR 2 Eco-Lake, Botanic Gardens  75 65 68 68 64 64 72 72 

NSR 3 Plant Resource Centre, Botanic 
Gardens 

75 65 74 74 74 74 77 77 

NSR 4 The Equatorial  75 - 68 68 65 65 70 70 
NSR 5 Stevens Court  75 - 75 75 69 69 81 81 
NSR 6 Robin Walk Bungalows  75 - 75 75 73 73 80 80 
NSR 7 Robin Walk Shophouses  75 65 71 71 71 71 76 76 

NSR 8 Singapore Chinese Girls School 60 50 58 58 54 54 61 61 

NSR 9 Dunearn Garden  75 - 62 62 57 57 66 66 
NSR 10 Raffles Town Club  75 65 59 59 54 54 62 62 
NSR 11 Alliance Francaise  75 65 69 69 64 64 71 71 

NSR 12 Newton Hawker Centre  75 65 57 57 53 53 61 61 
NSR 13 Chao Yang Special School  60 50 56 56 52 52 59 59 

NSR 14 Embassy of the Republic of 
Korea 

75 65 58 58 53 53 61 61 

Notes:   

• All the readings are in dB (Leq 12 hr). 
• Day time denotes 7:00 am to 7:00 pm; Night denotes 7:00 pm to 7:00 am.   
• Values in BOLD indicate that the predicted noise level exceeds the stipulated construction noise level limit. 
• All the cells left blank mean that this criteria is “Not Applicable” with respect to stipulated standards. 
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Table 6.2b Noise Modelling Results- Construction Stages 4 to 7 (Leq 12 hr)        

 
NSR Location Name Criterion 

(Leq 12 hr)        
Stage 4 

 (Construction of 

Stations) 

Stage 5 

 (Backfill and 

Reinstatement) 

Stage 6 (Site Clearance)  Stage 7 

 (Tunnel Boring) 

NSR  Name Day Night Day Night Day Night Day Night Day Night 

NSR 1  Bethlehem Bible Presbyterian 
Church  

75 65 62 62 56 56 46 46 24 24 

NSR 2 Eco-Lake, Botanic Gardens  75 65 68 68 65 65 59 59 25 25 
NSR 3 Plant Resource Centre, Botanic 

Gardens 
75 65 79 79 71 71 62 62 25 25 

NSR 4 The Equatorial  75 - 65 65 67 67 58 58 26 26 
NSR 5 Stevens Court  75 - 71 71 72 72 65 65 27 27 
NSR 6 Robin Walk Bungalows  75 - 68 68 70 70 64 64 27 27 
NSR 7 Robin Walk Shophouses  75 65 69 69 68 68 61 61 27 27 
NSR 8 Singapore Chinese Girls School 60 50 53 53 54 54 48 48 27 27 
NSR 9 Dunearn Garden  75 - 62 62 59 59 51 51 26 26 
NSR 10 Raffles Town Club  75 65 56 56 57 57 49 49 26 26 
NSR 11 Alliance Francaise  75 65 68 68 62 62 55 55 62 62 
NSR 12 Newton Hawker Centre  75 65 57 57 55 55 47 47 26 26 
NSR 13 Chao Yang Special School  60 50 56 56 53 53 46 46 26 26 
NSR 14 Embassy of the Republic of 

Korea 
75 65 58 58 55 55 48 48 27 27 

 

Notes:   

• All the readings are in dB (Leq 12 hr). 
• Day time denotes 7:00 am to 7:00 pm; Night denotes 7:00 pm to 7:00 am.  
• Values in BOLD indicate that the predicted noise level exceeds the stipulated construction noise level limit. 
• All the cells left blank mean that this criteria is “Not Applicable” with respect to stipulated standards. 
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Table 6.2c Noise Modelling Results- Construction Stages 1 to 3 (Leq 1 hr)     

NSR Location Name Criterion 

(Leq 1 hr)     
Stage 1 

 (Site Clearance and Setup) 

Stage 2 

 (Installation of Diaphragm 

Wall) 

Stage 3 

 (Excavation for Station, Works 

Under Road Decking) 

NSR  Name Day Night Day Night Day Night Day Night 

NSR 4 The Equatorial  65 55 70 - 63 - 77 - 
NSR 5 Stevens Court  65 55 66 - 63 - 78 - 
NSR 6 Robin Walk Bungalows  65 55 77 - 69 - 85 - 
NSR 9 Dunearn Garden  65 55 58 - 51 - 66 - 
Notes:   

• All the readings are in dB (Leq 1 hr). 
• Evening denotes 7:00 pm to 10:00 pm; Night denotes 10:00 pm to 7:00 am.  
• The noise limits do not apply for the NSRs not mentioned in the table. There will be no construction activities at night.  
• Values in BOLD indicate that the predicted noise level exceeds the stipulated construction noise level limit. 
• All the cells left blank mean that this criteria is “Not Applicable” with respect to stipulated standards. 
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Table 6.2d Noise Modelling Results- Construction Stages 4 to 7 (Leq 1 hr)     

NSR Location Name Criterion 

(Leq 1 hr)        
Stage 4 

 (Construction of 

Stations) 

Stage 5 

 (Backfill and 

Reinstatement) 

Stage 6 (Site Clearance)  Stage 7 

 (Tunnel Boring) 

NSR  Name Day Night Day Night Day Night Day Night Day Night 

NSR 4 The Equatorial  65 55 68 - 71 - 59 - 28 - 
NSR 5 Stevens Court  65 55 65 - 77 - 58 - 28 - 
NSR 6 Robin Walk Bungalows  65 55 71 - 79 - 65 - 28 - 
NSR 9 Dunearn Garden  65 55 56 - 64 - 46 - 28 - 
 

Notes:   

• All the readings are in dB (Leq 1 hr). 
• Evening denotes 7:00 pm to 10:00 pm; Night denotes 10:00 pm to 7:00 am.  
• The noise limits do not apply for the NSRs not mentioned in the table. There will be no construction activities at night. 
• Values in BOLD indicate that the predicted noise level exceeds the stipulated construction noise level limit. 
• All the cells left blank mean that this criteria is “Not Applicable” with respect to stipulated standards. 
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Table 6.2e Noise Modelling Results- Construction Stages 1 to 3 (dBA Leq 5 min)     

NSR Location Name Criterion 

dBA Leq 5 min     
Stage 1 

 (Site Clearance and Setup) 

Stage 2 

 (Installation of Diaphragm 

Wall) 

Stage 3 

 (Excavation for Station, Works 

Under Road Decking) 

NSR  Name Day Evening Night Day Evening Night Day Evening Night Day Evening Night 

NSR 1  Bethlehem Bible Presbyterian 
Church  

90 70 70 65 65 - 55 55 - 70 70 - 

NSR 2 Eco-Lake, Botanic Gardens  90 70 70 73 73 - 69 69 - 77 77 - 
NSR 3 Plant Resource Centre, 

Botanic Gardens 
90 70 70 81 81 - 79 79 - 84 84 - 

NSR 4 The Equatorial  90 70 60 75 75  71 71  78 78  
NSR 5 Stevens Court  90 70 60 80 80 - 74 74 - 85 85 - 
NSR 6 Robin Walk Bungalows  90 70 60 83 83 - 80 80 - 85 85 - 
NSR 7 Robin Walk Shophouses  90 70 70 79 79 - 77 77 - 82 82 - 
NSR 8 Singapore Chinese Girls 

School 
75 55 55 64 64 - 58 58 - 67 67 - 

NSR 9 Dunearn Garden  90 70 60 68 68 - 62 62 - 71 71 - 
NSR 10 Raffles Town Club  90 70 70 66 66 - 59 59 - 70 70 - 
NSR 11 Alliance Francaise  90 70 70 75 75  69 69  77 77  
NSR 12 Newton Hawker Centre  90 70 70 64 64  58 58  67 67  
NSR 13 Chao Yang Special School  75 55 55 62 62 - 57 57 - 66 66 - 
NSR 14 Embassy of the Republic of 

Korea 
90 70 70 64 64 - 59 59 - 68 68 - 

Notes:   

• All the readings are in dB (Leq 5 min). 
• Day denotes 7:00 am to 7:00 pm; Evening denotes 7:00 pm to 10:00 pm and Night denotes 10:00 pm to 7:00 am.  
• Values in BOLD indicate that the predicted noise level exceeds the stipulated construction noise level limit. 
• All the cells left blank mean that this criteria is “Not Applicable” with respect to stipulated standards. 
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Table 6.2f Noise Modelling Results- Construction Stages 4 to 7 (dBA Leq 5 min)     

NSR Location Name Criterion 

dBA Leq 5 min 

Stage 4 

 (Construction of Stations) 

Stage 5 

 (Backfill and 

Reinstatement) 

Stage 6 (Site Clearance)  Stage 7 

 (Tunnel Boring) 

NSR  Name Day Evening Night Day Evening Night Day Evening Night Day Evening Night Day Evening Night 

NSR 1  Bethlehem Bible Presbyterian 
Church  

90 70 70 69 69 - 73 73 - 64 64 - 34 34 34 

NSR 2 Eco-Lake, Botanic Gardens  90 70 70 70 70 - 71 71 - 67 67 - 35 35 35 
NSR 3 Plant Resource Centre, 

Botanic Gardens 
90 70 70 79 79 - 76 76 - 71 71 - 35 35 35 

NSR 4 The Equatorial  90 70 60 74 74  77 77  68 68  36 36 36 
NSR 5 Stevens Court  90 70 60 76 76 - 79 79 - 73 73 - 36 36 36 
NSR 6 Robin Walk Bungalows  90 70 60 74 74 - 79 79 - 73 73 - 36 36 36 
NSR 7 Robin Walk Shophouses  90 70 70 76 76 - 77 77 - 70 70 - 36 36 36 
NSR 8 Singapore Chinese Girls 

School 
75 55 55 60 60 - 62 62 - 57 57 - 36 36 36 

NSR 9 Dunearn Garden  90 70 60 64 64 - 67 67 - 60 60 - 35 35 35 
NSR 10 Raffles Town Club  90 70 70 67 67 - 70 70 - 62 62 - 36 36 36 
NSR 11 Alliance Francaise  90 70 70 68 68  69 69  61 61  64 64 64 
NSR 12 Newton Hawker Centre  90 70 70 63 63  66 66  59 59  35 35 35 
NSR 13 Chao Yang Special School  75 55 55 61 61 - 64 64 - 57 57 - 35 35 35 
NSR 14 Embassy of the Republic of 

Korea 
90 70 70 61 61 - 63 63 - 57 57 - 36 36 36 

 

Notes:   

• All the readings are in dB (Leq 5 min). 
• Day denotes 7:00 am to 7:00 pm; Evening denotes 7:00 pm to 10:00 pm and Night denotes 10:00 pm to 7:00 am.  
• Values in BOLD indicate that the predicted noise level exceeds the stipulated construction noise level limit. 
• All the cells left blank mean that this criteria is “Not Applicable” with respect to stipulated standards. 
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Table 6.2g Cumulative Noise Modelling Results- Construction Stages 1 to 7     

Incre. Cumu. Incre. Cumu. Incre. Cumu. Incre. Cumu. Incre. Cumu. Incre. Cumu. Incre. Cumu.

NSRs Name 12 hr (day) 12 hr (night) 12 hr 12 hr 12 hr 12 hr 12 hr 12 hr 12 hr 12 hr 12 hr 12 hr 12 hr 12 hr 12 hr 12 hr (D)

NSR6 NSR5 Stevens Court (residential) 72.9 65.7 75 77 69 74 81 82 71 75 72 75 65 74 27 73

NSR7 NSR8
Singapore Chinese Girls School 
(institution) 63.8 60.4 58 65 54 64 61 66 53 64 54 64 48 64 27 64

NSR16 NSR11
Alliance Francaise (institution, public 
space) 65.7 60.3 69 71 64 68 71 72 68 68 62 67 55 66 62 67

Incre. Cumu. Incre. Cumu. Incre. Cumu. Incre. Cumu. Incre. Cumu. Incre. Cumu. Incre. Cumu. Cumu. Cumu.

NSRs Name 5 min 5 min 5 min 5 min 5 min 5 min 5 min 5 min 5 min 5 min 5 min 5 min 5 min 5 min (D) 5 min (E) 5 min (N)

NSR15 NSR3
Plant Resource Centre, Botanic Gardens

81 81 79 80 84 84 79 80 76 77 71 74 35 71 71 71

NSR13 NSR6 Robin Walk Bungalows (residential) 83 84 80 81 85 85 74 76 79 80 73 75 36 71 71 71

NSR7 NSR8
Singapore Chinese Girls School 
(institution) 64 67 58 66 67 69 60 66 62 67 57 65 36 65 65 65

NSR11 NSR9 Dunearn Garden (residential) 68 73 62 72 71 75 64 73 67 73 60 72 35 72 72 72

Note: Cumu: Cumulative, Incre.: Increment, D: Day, E: Evening, N: Night, OP: Off Peak
           Considering worst 5 minutes (OP)

Stage 6 Stage 7Stage 2 Stage 3 Stage 4 Stage 5

Baseline monitoring

5 min (OP)

71.4

Stage1

71.1

64.9

71.9

Stage 7

Cumu.

12 hr (N)

66

60

64

Baseline monitoring

Stage 2Stage1 Stage 6Stage 5Stage 4Stage 3
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6.2.4 Evaluation of Impacts  

Bethlehem Bible Presbyterian Church 

 
Noise levels predicted at Bethlehem Bible Presbyterian Church are as follows: 
 
• Day time noise levels are not predicted to exceed the Leq,12hr , Leq,1hr  or 

Leq,5min limits for any stage of the project.  Impact severity at Bethlehem 

Bible Presbyterian Church during the day is therefore rated as Slight. 
 
• Night time noise levels at Bethlehem Bible Presbyterian Church are not 

predicted to exceed the Leq,12hr , Leq,1hr  or Leq,5min limits for any stage of 

the project.  The impact severity at Bethlehem Bible Presbyterian Church 
during the night is therefore rated Slight.  

 
• During the backfill and reinstatement stage (Stage 5) noise levels are 

predicted to exceed the Leq 5 min limit of 70 dBA in the evening by 3 dB. 

Impact severity for the evening can therefore be rated Medium. 

Eco-Lake, Botanic Gardens 

 
Baseline monitoring showed a background noise level of 71 dB(A) Leq  for a  15-
minute off-peak period near the Eco-Lake.  Noise levels predicted at Eco-Lake, 
Botanic Gardens are as follows:  
 
• Day time noise levels are not predicted to exceed the Leq,12hr , Leq,1hr  or 

Leq,5min limits for any stage of the project.  Impact severity at the Eco-

Lake, Botanic Gardens during the day is therefore rated as Slight. 
 
• Noise levels at Eco-Lake, Botanic Gardens may exceed the 12 hr night 

limit (65 dBA) by 3 dB during site clearance and setup (Stage 1), 7 dB 
during the excavation stage (Stage 3) and 3 dB during the construction of 
stations (Stage 4).  The impact severity at the Eco-Lake, Botanic Gardens 
during the evening is therefore rated as High.  

 
• Noise at the Eco-Lake, Botanic Gardens may exceed short term (5 min) 

limits (70 dBA) in the evening during the site clearance and setup stage 
by 3 dB and the backfill and reinstatement stage (Stage 5) by 1 dB.  For all 
other stages, it is predicted that the evening noise levels are not exceeded. 
Impact severity can therefore be rated Medium. 

Plant Resource Centre, Botanic Gardens 

 
Baseline monitoring showed a background noise level 71 dB(A) Leq for a  15-
minute off-peak period (see Eco-Lake, Botanic Gardens above).  Noise levels 
predicted at the Plant Resource Centre, Botanic Gardens are as follows: 
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• Day time noise levels are not predicted to exceed the Leq,1hr  or Leq,5min 

limits for any stage of the project.  The daytime noise limits are predicted 
to exceed the Leq,12hr  during the excavation stage by 2dB.  Impact 

severity at Plant Resource Centre, Botanic Gardens during the day is 
therefore rated as Low. 

 
• Noise levels at the Plant Resource Centre, Botanic Gardens may exceed 

the 12 hr night limit (65 dBA) by 9 dB during site clearance and setup 
(Stage 1) and installation of diaphragm wall, 12 dB during the excavation 
stage, 14 dB during the construction stage and 6 dB during the backfill 
and reinstatement stage (Stage 5).  However, given that the NSR is a 
workplace, it is not expected that there will be any human activity during 
the night.  The impact severity at Plant Resource Centre, Botanic Gardens 
during the evening is therefore rated Low.   

 
• Noise at the Plant Resource Centre, Botanic Gardens may exceed short 

term (5 min) limits (70 dBA) in the evening during the site clearance and 
setup stage by 3 dB and the backfill and reinstatement stage (Stage 5) by 
1 dB.  For all other stages, it is predicted that the night time noise levels 
are not exceeded. However, given that the NSR is a workplace, it is not 
expected that there will be any human activity during the evening.  
Impact severity can therefore be rated Low.   

The Equatorial 

 
Noise levels predicted at The Equatorial are as follows: 
 
• Noise levels at The Equatorial may exceed the 1 hr limit (65 dBA) by 5 dB in 

the day time during the site clearance and setup stage, by 7 dB during the 
excavation stage, by 3 dB during the construction of stations and by 6 dB 
during the backfill and reinstatement stage. The impact severity is therefore 
rated as High.  Day time noise levels are not predicted to exceed the Leq,12hr  

or Leq,5min limits for any stage of the project.   

 
• Night time noise levels at The Equatorial are not predicted to exceed the 

Leq,1hr , Leq,12 hr or Leq,5min limits for any stage of the project. The impact 

severity is therefore rated as Slight. 
 
• Noise levels at The Equatorial may exceed the 5 min evening limits (70 

dBA) during site clearance and setup (Stage 1) by 5 dB, during installation 
of diaphragm wall (Stage 2) by 1 dB, during excavation stage (Stage 3) by 
8 dB, during the construction of stations (Stage 4) by 4 dB and during 
backfilling and reinstatement (Stage 5) by 7 dB.  Evening time noise levels 
are not predicted to exceed the Leq,1hr  or Leq,12 hr limits for any stage of the 

project.  The impact severity is therefore rated as High.  
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Stevens Court  

 
Baseline monitoring showed background noise levels of 72.9, 70.8 and 65.7 
dB(A) Leq for morning, evening and night respectively.  Noise levels predicted 
at Stevens Court are as follows: 
 
• Noise levels at Stevens Court may exceed the 1 hr limit (65 dBA) by 1 dB in 

the day time during the site clearance and setup stage, by 13 dB during the 
excavation stage, by 3 dB during the construction of stations and by 12 dB 
during the backfill and reinstatement stage. The noise limits are expected to 
exceed the 12 hr limit by 6 dB during the excavation stage. Day time noise 
limits are not predicted to exceed the Leq,5min limits for any stage of the 

project.  The impact severity is therefore rated as High.   
 
• Night time noise levels at Stevens Court are not predicted to exceed the 

Leq,1hr , Leq,12 hr or Leq,5min limits for any stage of the project. The impact 

severity is therefore rated as Slight. 
 
• Noise levels at Stevens Court may exceed the 5 min evening limits (70 dBA) 

during site clearance and setup (Stage 1) by 10 dB, during installation of 
diaphragm wall (Stage 2) by 4 dB, during excavation stage (Stage 3) by 
15 dB, during the construction of stations (Stage 4) by 6 dB, during 
backfilling and reinstatement (Stage 5) by 9 dB and during site clearance 
(Stage 6) by 3 dB. Evening time noise levels are not predicted to exceed the 
Leq,1hr  or Leq,12 hr limits for any stage of the project.  The impact severity is 

therefore rated as High.  

Robin Walk Bungalows  

Baseline monitoring showed background noise levels of 68 and 71 dB(A) Leq 
for a 15-minute peak and off-peak period respectively.  Noise levels predicted 
at Robin Walk Bungalows are as follows: 
 
• Noise levels at Robin Walk Bungalows may exceed the 1 hr limit (65 dBA) 

by 12 dB in the day time during the site clearance and setup stage, by 4 dB 
during the installation of diaphragm wall stage, by 20 dB during the 
excavation stage, by 6 dB during the construction of stations and by 14 dB 
during the backfill and reinstatement stage.  The noise levels are expected 
to exceed the 12 hr limit by 5 dB during the excavation stage.  Day time 
noise limits are not predicted to exceed the Leq,5min limits for any stage of 

the project.  The impact severity is therefore rated as High.   
 
• Night time noise levels at Robin Walk Bungalows are not predicted to 

exceed the Leq,1hr , Leq,12 hr or Leq,5min limits for any stage of the project. 

The impact severity is therefore rated as Slight. 
 
• Noise levels at Robin Walk Bungalows may exceed the 5 min evening limits 

(70 dBA) during site clearance and setup (Stage 1) by 13 dB, during 
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installation of diaphragm wall (Stage 2) by 10 dB, during excavation stage 
(Stage 3) by 15 dB, during construction of stations (Stage 4) by 4 dB, during 
backfilling and reinstatement (Stage 5) by 9 dB and during site clearance 
(Stage 6) by 3 dB. Evening noise levels are not predicted to exceed the 
Leq,1hr  or Leq,12 hr limits for any stage of the project.  The impact severity is 

therefore rated as High.  

Robin Walk Shophouses 

 
Baseline monitoring showed background noise levels of 67.9 and 71.1 dB(A) 
Leq for a 15-minute peak and off-peak period respectively.  Noise levels 
predicted at Robin Walk Shophouses are as follows: 
 
• Noise levels at Robin Walk Shophouses are expected to exceed the 12 hr 

limit by 1 dB during the excavation stage. Day time noise limits are not 
predicted to exceed the Leq,1hr or Leq,5min limits for any stage of the project.  

The impact severity is therefore rated as Medium.   
 
• Night time noise levels at Robin Walk Shophouses are not predicted to 

exceed the Leq,1hr , Leq,12 hr or Leq,5min limits for any stage of the project. 

The impact severity is therefore rated as Slight. 
 
• Noise levels at Robin Walk Shophouses may exceed the 5 min evening 

limits (70 dBA) during site clearance and setup (Stage 1) by 13 dB, during 
installation of diaphragm wall (Stage 2) by 10 dB, during excavation stage 
(Stage 3) by 15 dB, during construction of stations (Stage 4) by 4 dB, during 
Backfilling and reinstatement (Stage 5) by 9 dB and during site clearance 
(Stage 6) by 3 dB. Evening noise limits are not predicted to exceed the 
Leq,1hr  or Leq,12 hr limits for any stage of the project.  The impact severity is 

therefore rated as High.  

Singapore Chinese Girls School  

 
Baseline monitoring showed background noise levels of 63.8, 61.5 and 60.4 
dB(A) Leq for morning, evening and night respectively.  Noise levels predicted 
at Singapore Chinese Girls School are as follows: 
 
• Noise levels at Singapore Chinese Girls School are expected to exceed the 

12 hr day limit by 1 dB during the excavation stage.  Day time noise limits 
are not predicted to exceed the Leq,1hr or Leq,5min limits for any stage of the 

project.  The impact severity is therefore rated as Slight.   
 
• Noise levels at Singapore Chinese Girls School may exceed the 12 hr night 

limit (50 dBA) by 8 dB during site clearance and setup (Stage 1), by 4 dB 
during installation of diaphragm wall, 11 dB during the excavation stage, 3 
dB during the construction stage and 4 dB during the backfill and 
reinstatement stage (Stage 5).  However, given that the NSR is a school, it is 
not expected that there will be any human activity during the night.  The 
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impact severity at Singapore Chinese Girls School during the night is 
therefore rated Low.  

 
• Noise levels at Singapore Chinese Girls School may exceed the 5 min 

evening limits (55 dBA) during site clearance and setup (Stage 1) by 9 dB, 
during installation of diaphragm wall (Stage 2) by 3 dB, during excavation 
stage (Stage 3) by 12 dB, during construction of stations (Stage 4) by 5 dB, 
during backfilling and reinstatement (Stage 5) by 7 dB and during site 
clearance (Stage 6) by 2 dB.  Evening noise limits are not predicted to 
exceed the Leq,1hr  or Leq,12 hr limits for any stage of the project.  However, 

given that the NSR is a school, it is not expected that there will be any 
human activity during the evening.  The impact severity is therefore rated 
as Low.  

Dunearn Garden 

 
Baseline monitoring showed background noise levels of 71.9 dB(A) Leq for a 
15-minute off-peak period respectively.  Noise levels predicted at Dunearn 
Garden are as follows: 
 
• Day time noise levels at Dunearn Garden are expected to exceed the 1 hr 

limit by 1 dB during the excavation stage.  Day time noise levels are not 
predicted to exceed the Leq,12hr or Leq,5min limits for any stage of the 

project.  The impact severity is therefore rated as Slight.   
 
• Night time noise levels are not predicted to exceed the Leq,12hr , Leq,1hr or 

Leq,5min limits for any stage of the project.  The impact severity is therefore 

rated as Slight.   
 
• Noise levels at Dunearn Garden may exceed the 5 min evening limits (55 

dBA) during excavation stage (Stage 3) by 1 dB.  Evening noise limits are 
not predicted to exceed the Leq,1hr  or Leq,12 hr limits for any stage of the 

project.  The impact severity is therefore rated as Medium.  

Raffles Town Club  

 
Predicted noise levels at the Raffles Town Club do not exceed the limits. 
Impact severity at the Raffles Town Club is therefore rated as Slight. 
 
Alliance Francaise  
 
Baseline monitoring showed background noise levels of 66, 65 and 60 dB(A) 
Leq for morning, evening and night, respectively.  Noise levels predicted at 
Alliance Francaise are as follows: 
 
• Day time noise levels at Alliance Francaise are not predicted to exceed the 

Leq,12hr , Leq,1hr or Leq,5min limits for any stage of the project.  The impact 

severity is therefore rated as Slight.   



 

ENVIRONMENTAL RESOURCES MANAGEMENT                      ARUP SINGAPORE PTE LTD 
0077256 DTL 2 CONTRACT 9152 EIA PACKAGE 3 (C919 & 920) REPORT REV 1      3 OCTOBER, 2008 

88 

 
• Noise levels at Alliance Francaise may exceed the 12 hr night limit (65 dBA) 

by 4 dB during site clearance and setup (Stage 1), by 6 dB during the 
excavation stage and 3 dB during the construction stage.  The impact 
severity at Alliance Francaise during the evening is therefore rated High.  

 
• Noise levels at Alliance Francaise may exceed the 5 min evening limits (70 

dBA) during site clearance and setup (Stage 1) by 5 dB and during 
excavation stage (Stage 3) by 7 dB.  Evening time noise limits are not 
predicted to exceed the Leq,1hr  or Leq,12 hr limits for any stage of the 

project.  The impact severity is therefore rated as High.  

Newton Hawker Centre 

 
Noise levels predicted at the Newton Hawker Centre do not exceed limits. 
Impact severity at the Newton Hawker Centre is therefore rated as Slight. 

Chao Yang Special School 

 
Noise levels predicted at Chao Yang Special School are as follows: 
 
• Day time noise levels at Chao Yang Special School are not predicted to 

exceed the Leq,12hr , Leq,1hr or Leq,5min limits for any stage of the project.  

The impact severity is therefore rated as Slight.   
 
• Noise levels at Chao Yang Special School may exceed the 12 hr night limit 

(50 dBA) by 6 dB during site clearance and setup (Stage 1), by 2 dB during 
the installation of diaphragm wall, by 9 dB during the excavation stage, by 
6 dB during the construction of station stage and 3 dB during the backfill 
and reinstatement stage.  However, given that the NSR is a school, it is not 
expected that there will be any human activity during the night.  The 
impact severity at Chao Yang Special during the evening is therefore rated 
Low.  

 
• Noise levels at Chao Yang Special School may exceed the 5 min evening 

limits (55 dBA) during site clearance and setup (Stage 1) by 7 dB, during 
installation of diaphragm wall by 2 dB, during excavation stage (Stage 3) by 
11 dB and during construction of station by 6 dB.  Evening time noise limits 
are not predicted to exceed the Leq,1hr  or Leq,12 hr limits for any stage of the 

project.  However, given that the NSR is a school, it is not expected that 
there will be any human activity during the evening.   The impact severity 
is therefore rated as Low.  

Embassy of the Republic of Korea 

 
Noise levels predicted at the Embassy of the Republic of Korea do not exceed 
limits. Impact severity at the Embassy of the Republic of Korea is therefore 
rated as Slight. 
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6.2.5 Predicted Vibration Impacts 

In relation to the proposed development works, vibration impacts are expected 
to be considerably higher for vibratory compactor and tunnel boring operation 
than for any other construction activity carried out on site.  Newton station is a 
potential location where vibration may be an issue due to the installation of 
temporary walls. However, the diaphragm wall will be constructed using a 
hydrofraise and the vibrations due to construction will be small and 
insignificant at depth. 
 
Many factors affect the transmission of vibration through the ground.  The 
most accurate prediction of vibration for a site will be generated from 
interpretation of actual measurements taken at the site. However, Table 6.2g 

may be used to calculate indicative vibration levels caused by typical 
construction equipment on site: 

Table 6.2g Vibration Levels due to Construction Equipment and Traffic at 30 metres 

Source Peak Particle Velocity (mm/s) 

Vibratory Pile Driver 3.75 
Vibratory Compactor 0.75 
Pavement Breaker 1.25 
Large Bulldozer 0.275 
Heavy Trucks 0.25 
Jack Hammers 0.075 

Note: For other distances d, the expected level may be determined by the formula: 

30

30

d

V
Vd =  

Where Vd, and V30 are the particle velocities at d metres and 30 metres, respectively. 

 
From Table 6.2g, vibratory compactor ground vibration level can be determined 
at distances less than 30 metres, for example at 10 metres, vibration levels are 
likely to be in the order of 2.25 mm/s PPV. 
 
Vibration levels from the Tunnel boring machine, and potentially resultant 
noise regenerated inside buildings, were not available during preparation of 
this report.  Prior to initiation of construction, information should be sought 
from the boring machine manufacturer/ operator regarding noise and 
vibration levels from pervious operations.  Where this data identifies a 
potential issue, this should be identified and mitigation measures investigated.  
Performance should be monitored. 
 

6.2.6 Evaluation of Impacts 

As seen in the Section 6.2.3.1 and 6.2.3.2 above, the noise levels at ten Noise 
Sensitive Receptors will exceed stipulated noise levels mainly during the 
evening period.  Stevens Court, Robin Walk Bungalows, Robin Walk 
Shophouses are of particular concern with evening noise levels at receptors 
exceeding limits up to a maximum of 20 dB.  It should be noted that these 
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receptors are apartments and commercial blocks and the number of potentially 
affected people is not merely represented by the number of noise sensitive 
receptors. 
 
Impact Type Construction activities and equipment operation 

Impact Magnitude Predicted Noise at Sensitive Receptors (See Table 6.2a, Table 6.2b) 

Impact Severity  Slight  Low  Medium  High 

Likelihood High  

Significance  Negligible  Minor  Moderate  Major 

 
Additionally, as shown by the baseline survey, it is noted that the general noise 
level in the area is high, and dominated by road traffic and other background 
noise.  As such, some masking of construction noise is expected. 
 

6.2.7 Existing Mitigation/Controls 

To ensure that the potential impact of construction noise is minimised, 
minimum mitigation measures that shall be included in the construction 
programme will include: 
 
• All noise producing activities at the construction sites will be limited to 

daytime (0700 to 1900 hours) and evening (1900 hrs to 2200 hrs) from 
Monday to Saturday, excluding public holidays.  

 
• Tunnel Boring activity will be carried out on a 24 hr basis.  
 
• Selection of site plant and equipment with due consideration to 

minimising noise emissions, ie. with adequate mufflers and engine covers.  
 
These controls will ensure that the noisy activities are limited to noisier period 
of the day where the impact is expected to be less.   
 

Stevens Station and Newton Station 

 

It is important that the noise impact from the Stevens Station construction site 
shall be managed carefully, as sensitive receptors are located directly adjacent 
to the site.  It is recommended that the contractor shall employ a competent 
noise specialist to conduct a detailed noise study for the site and design 
appropriate noise barriers and recommend on the location of equipment to 
reduce noise levels to below the stipulated requirements.1  The design must 
consider and recommend appropriate materials and dimensions for the barrier 
as this will have a direct impact on the cost of barrier construction and 
installation.  Figure 6.2a provides a brief indication of the location of the 
potential noise barriers. 
 

                                                      
1 The design of such barriers require an exact list of equipment that will be used and 
the location of the equipment within the site.  This information is currently not 
available at this stage and detailed modelling to assess noise measures would not be 
meaningful.  
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The noise reduction that can be achieved by noise barriers is normally in the 
range 5 dBA to 10 dBA, although greater noise reductions are occasionally 
achieved with very high barriers. In order to provide any significant noise 
reduction, a noise barrier (wall or earth mound) must block the ‘line of sight’ 
between the noise source and the receiver.  Due to the close proximity of the 
construction site to the residential properties this could mean noise barriers up 
to the second or third storey. This will normally achieve around 5 dBA noise 
reductions, with further increases in barrier height producing greater noise 
reductions.  A useful guide for the design of noise barriers is the Noise Wall 

Guidelines issued by the Roads Network Infrastructure Directorate, Urban 
Design Section, Roads and Traffic Authority, New South Wales1. 

As a rule of thumb, the noise barrier material must not have holes or gaps and 
must have sufficient mass to limit the noise transmitted through the barrier to 
at least 10 dBA less than the noise that passes over the barrier. The inclusion of 
absorptive facings on noise barriers can reduce reflection and improve the 
performance of noise barriers. 

If the design goal is for a relatively modest noise reduction (say 6 dBA), it may 
be sufficient to use a steel or timber fence. However, if a timber fence is used, 
the planks or palings must be lapped, as the gaps between palings in a 
traditional fence are sufficient for sound waves to pass through. If the intention 
is to achieve a very high noise reduction, masonry, concrete or other specialist 
construction may be required.   

Furthermore, it is recommended to follow the ALARP (As Low As Reasonably 
Possible) principle to implement further measures at this location. This means 
that the contractor should demonstrate that s/he has done everything 
reasonable to minimise the impact - even when s/he is already complying with 
the limits. Further measures could include noise relief in the weekend by 
limiting operating hours to 1 pm and preferably not work during (late) 
evenings and nights (even if this means creating bigger impacts during the 
day). A competent noise specialist should be able to develop a packet of 
ALARP measures within reasonable costs. 

 
It is to be noted that noise levels exceed the requirements at other receptor 
points as well, and that noise barriers may be required at those locations.  
 

6.2.8 Recommended Mitigation/ Controls   

Mitigation measures address both the level of noise (ie impact severity) and the 
possibility of events leading to exceedances occurring (ie impact likelihood).  
Site specific mitigation controls are recommended as below: 
 
Administrative Controls (AC) which includes controls outlined below: 
 
• Selecting ‘quiet’ working methods. After noise predictions have been 

calculated, ‘quieter’ working methods should be used where available.  
                                                      
1 http://www.shop.nsw.gov.au/pubdetails.jsp?publication=5840 
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Reductions in source sound power levels of 5 - 10 dBA may be achievable 
in some cases.  Noise and vibration from piling activities, for example, may 
be reduced by the use of bored piling utilizing rotary boring/auger 
equipment. 

 
• Include consideration for noise control into scheduling of activities.  Where 

an activity is known to be inherently noisy, consider conducting it during 
less sensitive times of the day, and if required deploy equipment with 
higher capacity (or more equipment) in order to complete the task in the 
minimum time. Alternatively, also consider employing quiet working 
activities during the evening times;  

 
• Orient machinery/ equipment known to emit noise strongly in one 

direction, so that the noise is directed away from nearby sensitive receivers; 
 
• Locate stationary equipment (generators, compressors, pumps) as far away 

from sensitive locations as possible, and/or in well shielded positions. 
 
Management controls (MC) which include controls outlined below: 
 
• Site inductions: including all relevant project and subcontractor staff to be 

introduced to noise and vibration mitigation measures, permissible hours 
of work, any limitations on high noise generating activities, location of 
nearest sensitive receptors, construction employee parking areas, 
designated loading/ unloading areas and procedures, site opening and 
closing times, environmental incident procedures;  

 
• Behavioural practices including no shouting in the loud stereos/ radios on 

site, no dropping of materials from height, throwing of metal items/ 
slamming of doors.  

 
• A communications program should be developed to keep the community 

informed of activities.  This will include local newsletters, leaflets, 
newspaper advertisements and community notice boards;   

• Local residents in close proximity to works will be notified prior to 
expected commencement of work adjacent their property; 

• Preparation of a noise management plan (to be included in the project 
EMP) prior to construction to ensure all staff understand noise control 
measures;  

• Monitoring of equipment regarded by the site superintendent as being 
excessively noisy.  If monitored equipment exceeds the sound power levels 
given in Table 3.4b, the contractor will be instructed to modify the 
equipment or remove it from the site;  

• Periodic noise and vibration monitoring by an independent third party, to 
establish compliance with requirements and to advise on equipment 
causing concern, and additional potential mitigation measures; and 
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• A 24 hour contact telephone number will be provided for the public to seek 

information or make a complaint.  A complaints register will be maintained 
and acted upon (procedure for dealing with complains is to be detailed in 
the EMP). 

Source Controls (SC) which includes controls outlined below: 
 
• Construction respite: Restrict high noise and vibration generating activities 

only in continuous blocks, not exceeding 3 hours each, with a minimum 
respite period of one hour between each block, if possible 

 
• Equipment choice and maintenance:   
 

• Use quieter and less vibration emitting construction methods where 
feasible and reasonable. For eg. when piling is required, bored piles 
rather than impact driven piles will minimise noise/ vibration impacts. 
Similarly diaphragm wall construction techniques, in lieu of sheet 
piling will have significant noise and vibration benefits; 

 
• Use, only well-maintained equipment on-site and ensure it is regularly 

serviced;  
 
• Shut down, or throttle down to a minimum, machines and plant (such 

as trucks) that may be in intermittent use between work periods; 
 

• Reducing the number of equipment operating in areas close to adjacent 
sensitive receptors; 

 
• Utilize silencers, mufflers, acoustic linings or shields, acoustic sheds or 

screens or other means on construction equipment where appropriate 
and practicable and ensure such equipment is well maintained; and 

 
• Use vehicles fitted with white noise reversing alarms at night. 

 
• Maximum noise levels (MNL): the noise levels of the plant and equipment 

must not exceed defined Sound Power Levels for the project.  The levels 
identified in Table 3.4b can be used as an initial guide to establishing these 
limits; 

 
• Rental plant and equipment, if considered, must not exceed the project 

defined sound power levels; 
 
• Plan worksite traffic flow, parking and loading/ unloading areas to 

minimize reversing movements within the site; 
 
• Minimize disturbance arising from delivery of goods to construction sites 

by : 
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• Loading and unloading of materials/ deliveries to occur as far from 
sensitive receivers as possible; 

 
• Select site access points and roads as far as possible from sensitive 

receivers 
 

• Dedicated loading/ unloading areas to be shielded if close to sensitive 
receivers; and 

 
• Delivery vehicles to be fitted with straps rather than chains for 

unloading, wherever possible. 
 
Path Controls (PC) which includes controls outlined below: 
 
• Constructing temporary and/or portable noise barriers or site hoardings, 

particularly at cut-and-cover areas during excavation and construction of 
stations. For this project, barriers constructed such to provide noise 
reductions of up to 5 - 10 dBA may be required at certain places. The 
barriers shall be sized and constructed such that it physically fits in the 
space available and completely breaks the line-of-sight between the noise 
source and the receptors Examples of a few types of barriers are shown in 
Figure 6.2b.;  

 
• Laydown areas for storage and use of heavy construction equipment, and 

the ‘launch/retrieval pads’ for the tunnel boring machine should be 
shielded, some site structures such as porta-cabins or storage trailers may 
be utilised as temporary noise barriers for this purpose where appropriate; 

  
• The combination of using temporary and/or movable barriers, quiet 

plant/ equipment and reducing the number of equipment will assist in 
minimising the noise levels. 

 
It is also recommended that, in view of the variability of likely noise levels and 
associated potential for impact and the uncertainty at this stage of the number, 
type and concurrent use of construction equipment that a detailed noise study 
be conducted during the detailed project planning.   
 
Site specific control/ mitigation measures are outlined below:  

Table 6.2h Site Specific Control/ Mitigation Measures during Construction Phase 

NSR Predicted 

Maximum 

Exceedance 

Construction 

Stage 

Mitigation 

Measure(s) 

Maximum 

Noise 

Reduction 

Goal 

Bethlehem Bible 
Presbyterian 
Church 

5 min: 3 dB 
(evening)  

Stage 5 AC 3 dB 

Eco-Lake, Botanic 
Gardens 

12 hours: 7 dB 
(night),  

Stage 1, 3, 4 AC, MC 7 dB 
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NSR Predicted 

Maximum 

Exceedance 

Construction 

Stage 

Mitigation 

Measure(s) 

Maximum 

Noise 

Reduction 

Goal 

 5 min: 3 dB 
(evening)  

Stage 1, 5 AC 3 dB 

Plant Resource 
Centre, Botanic 
Gardens 

12 hours: 2 dB 
(day), 14 dB 
(evening) 

Stage 1, 2, 3, 4, 
5  

AC, MC, SC 14 dB 

 5 min:  3 dB 
(evening)  

Stage 1, 5 AC   3 dB 

The Equatorial 1 hour: 7 dB (day) Stage 1, 3, 4, 5 
 

AC, MC 7 dB 

 5 min: 8 dB 
(evening)  

Stage 1,2,3,4,5 
 

AC, MC 8 dB 

Stevens Court 12 hours: 6 dB (day) Stage 4, 5 AC 3 dB 

 1 hour: 13 dB (day) Stage 1, 3, 4, 5 MC, SC, PC 13 dB 

 5 minute: 15 dB 
(evening) 

Stage 1, 2, 3, 4, 
5, 6 

AC, MC, SC, 
PC 

15 dB 

Robin Walk 
Bungalows 

12 hours: 5 dB (day) Stage 3 AC, MC 5 dB 

 1 hour: 20 dB (day) Stage 1, 2, 3, 4, 
5 

AC, MC, SC, 
PC 

20 dB 

 5 minute: 15 dB 
(evening) 

Stage 1, 2, 3, 4, 
5, 6 

AC, MC 15 dB 

Robin Walk 
Shophouses 

12 hour: 1 dB (day) Stage 3 AC 1 dB 

 5 minute: 15 dB 
(evening) 

Stage 1, 2, 3, 4, 
5, 6 

AC, MC, SC, 
PC 

15 dB 

Singapore Chinese 
Girls School 

12 hours: 1 dB 
(day), 11 dB (night) 

Stage 1, 3, 4, 5 MC, SC, PC 11 dB 

 5 minute: 12 dB 
(evening) 

Stage 1, 2, 3, 4, 
5, 6 

MC, SC, PC   12 dB 

Dunearn Garden 1 hours: 1 dB (day);  Stage 3 AC 1 dB 

 5 minute: 1 dB 
(evening)  

Stage 3 AC 1 dB 

Raffles Town Club None - - - 

Alliance Francaise 12 hours: 4 dB 
(evening) 

Stage 1, 3, 4 AC, MC 5 dB 

 5 minute: 7 dB 
(evening)  

Stage 1, 3 AC, MC 4 dB 

Newton Hawker 
Centre 

None - - - 

Chao Yang Special 
School 

12 hours: 9 dB 
(night) 

Stage 1, 2, 3, 4, 
5 

MC, SC, PC 9 dB 

 5 minute: 11 dB 
(evening) 

Stage  1, 2, 3, 4 MC, SC, PC 11 dB 

Embassy of the 
Republic of Korea 

None - - - 
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6.2.9 Residual Impacts 

A summary of the residual impact assessment after the mitigation measures 
(including a detailed review of potential noise impacts) are put in place is 
provided below. 
 
Impact Type Construction activities and equipment operation 

Impact Magnitude Predicted Noise levels from Construction activity along with mitigation measures in 

Section 6.2.6 

Impact Severity  Slight  Low  Medium  High  Critical 

Likelihood High during construction phase  

Significance  Negligible  Minor  Moderate  Major  Critical 

 
Noise impacts from construction activities are expected to be moderate 
provided adequate mitigation measures are put in place (see Section 6.2.6). 
 
It is further understood that once the engineering contract is awarded, the 
contractors are expected by the LTA to conduct baseline noise assessment, re-
evaluate noise levels from the proposed equipment, using more precise noise 
levels from specific equipment, location and barriers.  Further, the contractors 
should establish comprehensive baseline levels, for noise in particular, prior to 
any construction works on a 24-hour basis for one week1. 
 

                                                      
1 Land Transport Authority (LTA) website on Environmental Initiatives 
http://www.lta.gov.sg/projects/proj_environ.htm 
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6.3 SURFACE WATER QUALITY 

As highlighted in Section 2.2, the Eco-Lake and Bukit Timah Canal are the 
nearest significant surface water body.  The Eco-Lake boasts of a vast range of 
biodiversity which includes fishes, waterhen, herons, black swans and migrant 
ducks.  Other bird species that have been spotted in the area include the Pied 
fantail, White breasted waterhen and the Radjah Shelduck.  There have also 
been sightings of colourful butterflies, tortoises and fishes within the area.   
 
The Bukit Timah Canal flows eastwards toward Rochor Canal which then 
flows toward the Kallang Basin.  The Kallang Basin, together with Marina Bay, 
is a future planned sensitive receptor as both these water bodies are in the 
conversion process from saltwater bay to freshwater reservoir.   
 

6.3.1 Sources of Impacts 

6.3.1.1 Hydrology (Drainage & Flooding) 

Site clearing, earthworks and general construction activities at worksites or 
laydown areas of construction equipment have the potential to result in 
adverse impacts on surface water hydrology and local drainage/ irrigation 
systems. Principal potential impacts, particularly on Eco-Lake and the Bukit 
Timah Canal, unless controlled, may include: 
 
• Elevated stormwater run-off rates resulting in localised flash floods of the 

Bukit Timah Road and Canal; 
 
• Altered drainage patterns due to site/ route clearing, excavation/ 

trenching and altered topography. 
 
• Obstruction of natural/ man-made drainage channels by construction spoil 

(sedimentation). 
 

6.3.1.2 Surface Water Quality 

Construction activities particularly within the cut-and-cover areas and 
laydown areas have the potential to result in adverse impacts on surface water 
quality unless controlled.  Principal potential impacts, unless controlled, may 
include: 
 
• Elevated suspended solids (eg. silt and sediment) and contaminants (eg. oil 

and grease) in site run-off due to heavy rain or from earthwork/ 
construction areas, which can adversely affect water quality/ aquatic 
ecology in receiving watercourses ie. the Bukit Timah Canal and Eco-Lake 
respectively. 

 
• Accidental spills and leaks of fuel, oil, lubricants and chemicals which may 

be released into surface water bodies. 
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• Entrainment of debris and refuse in stormwater run-off resulting in the 
fouling of receiving water resources. 

 
• Off-site discharge of untreated sewage from construction workers. 
 

6.3.2 Evaluation of Impacts 

6.3.2.1 Hydrology (Drainage & Flooding) 

The project area experiences moderate to heavy rainfall during the two 
monsoon seasons from December to March (northeast monsoon) and from June 
to September (southwest monsoon) respectively.  Severe thunderstorms also 
occur during the inter monsoon seasons.  There are two peaks of rainfall that is 
during December (northeast monsoon period) and April (inter-monsoon 
period).  The average monthly rainfall over a 25-year period recorded in 
December and April is 327.3 mm and 150.2 mm respectively. The lowest 
average monthly rainfall over a 25-year period was recorded in February at 
106.6 mm (see Section 3.1). 
 
It is likely that some construction activities will occur during moderate to 
heavy rainfall or thunderstorm periods and as such careful controls will be 
required to minimise the severity of impacts on drainage and watercourse 
hydrology (see mitigation section). 
 

6.3.2.2 Surface Water Quality 

Stormwater 

 
Run-off and drainage from particularly the cut-and-cover areas and laydown 
areas may contain elevated sediments loads (suspended solids - SS) and may 
also contain debris (litter and cut vegetation) as well as other contaminants (eg. 
oil, grease, fuels, sewage and bentonite and cement from tunnelling/ drilling/ 
boring operations).  
  
The discharge of run-off with elevated sediment loads and entrained debris/ 
contaminants has the potential to cause physical (eg. siltation, discoloration, 
fouling etc.), chemical (eg. reduced dissolved oxygen, increased organic loads 
etc.) and biological effects to Eco-Lake and the Bukit Timah Canal.   The Eco-
Lake which is a centre for biodiversity may be affected by this run-off if not 
controlled.  The Bukit Timah Canal eventually drains into the Kallang Basin 
through Rochor Canal.  As mentioned earlier, efforts are currently underway to 
transform the Kallang Basin into a freshwater reservoir as part of the Marine 
Barrage project.  Any significant increase of sediment loading from this project 
will negatively impact these efforts. 
 
Run-off control measures such as temporary drainage channels, flow control 
measures/ structures, silt traps, leaf traps and prompt restoration/ re-
vegetation of exposed areas will need to be incorporated into the project plan 
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to control impacts to the public stormwater drainage system in the vicinity of 
construction works. 
  
Sewage & Sanitary Effluents 

  
Sewage and sanitary effluent have the potential to adversely affect the quality 
of receiving water bodies unless properly treated and managed. The primary 
contaminants in sanitary effluents will be organic matter, coliform bacteria and 
suspended solids resulting in decreased dissolved oxygen content, elevated 
organic and coliform levels in downstream watercourses. The provision of 
appropriate treatment facilities (eg. portable chemical toilets) for the workforce 
shall ensure that associated impacts are controlled. 
 

6.3.3 Mitigation/ Controls 

6.3.3.1 Hydrology (Drainage & Flooding) 

Planned and recommended control measures to minimise impacts on local 
hydrology/ drainage include: 
 
• The timing of construction activity shall take into account rainfall patterns 

to reduce the amount of exposed land subject to heavy rainfall.  
 
• Wherever practicable, commencement of site clearing and earthworks shall 

be scheduled outside of peaks of rainfall that is during December 
(northeast monsoon period) and April (inter-monsoon period), with 
restoration completed prior to the onset of those peaks.  

 
• Adequate controls shall be provided to prevent the obstruction of natural 

and man-made drainage channels through the use of flume pipes, 
temporary bridges and temporary diversions or alternative drainage routes 
will be provided during construction works. 

 
• Debris and spoil entering drainage channels shall be removed to prevent 

impedance/ obstruction of water flows. 
 

• Any natural/ man-made drainage structures/ systems that are accidentally 
damaged shall be restored as quickly as possible to their original condition. 

 
• Temporary drainage systems shall be constructed to control run-off rates, 

particularly at cut-and-cover areas and laydown or launch pad areas.  
 

6.3.3.2 Surface Water Quality 

Appropriate measures must be implemented to minimise potential impacts on 
surface water hydrology and water quality.  Proper site management is 
essential to minimise/ control site run-off and ‘good housekeeping’ practices 
help ensure that debris, contaminants and rubbish do not gain access to 
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watercourses.  The following sections provide information on the standard 
measures to be enforced. 
 
Run-off Control 

  
Run-off from exposed soil/ subsoil during rain or construction activities will 
be controlled and treated as required to minimise the discharge of water with 
high levels of suspended solids (SS) to local watercourses/ sewers.  A limit of 
50 mg/l will apply to construction site run-off discharged to water courses.  In 
fact, as part of LTA’s and PUB’s environmental policy, initiative and measures, 
the engineering contractor, in his submission of its Earth Control Management 
(ECM) plan to the planning authorities, is required to obtain an endorsement 
from a Qualified Erosion Control Professional (QECP) and implement the ECM 
plan during construction works. 
 
With the ECM plan in mind, the following measures shall be utilised to control 
run-off by minimising SS to 50 mg/l or below (as appropriate): 
  
• Temporary drainage channels at the perimeter of worksites (perimeter cut-

off drains) shall be provided, particularly at the Botanic Gardens worksite, 
to control runoff.  Silt retention fences and intermediate traps shall be 
provided at these key locations of the perimeter cut-off drains and 
inspected on a regular basis to clear it of silt.   

 
• The construction sequence of particularly cut-and-cover tunnels and the 

stations above it shall be such that there is minimal exposure of bare soils to 
rain and wind. 

 
• Stockpiles, exposed ground and slopes shall be covered with plastic sheets, 

geotextiles, erosion control blankets etc. in the vicinity of public stormwater 
drainage systems, the Eco-Lake and Bukit Timah Canal to control run-off to 
these resources. 

 
• Spent bentonite and other grouts, which are typically used to form slurry 

walls in tunnelling projects, shall be collected in a separate slurry collection 
system for either reuse in other sections of the tunnelling works and 
ultimately incinerated/disposed to landfill through a licensed industrial 
waste collector. 

 
Discharge to Public Stormwater Drains or Sewer System 

During the construction period of DTL2, significant amounts of silty 
wastewater from rainwater and construction activities (eg. dust suppression, 
wheel wash, pumped groundwater) are anticipated to be generated and 
ultimately discharged to the public stormwater drainage or sewer systems.  As 
mentioned earlier, a limit of 50 mg/l will apply to construction site run-off 
discharged to water courses/ public stormwater drains.  The following 
measures shall be also utilised to achieve this result (as appropriate): 
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• Install a sedimentation pond or tank to settle SS prior to discharge to public 
stormwater drains. Implications however arise with storage volumes (can 
be large, requiring much standing space in a highly urbanised area), 
settling times (which can be long), versatility (portability is key in such 
linear developments). 

 
• Alternatively, install a treatment system, such as one recommended by the 

LTA, which would use either a chemical system (coagulants) or a 
membrane system with sufficient capacity. 

 
• Install a turbidity and total SS monitoring device at the point of discharge 

to public stormwater drains. 
 
Debris & Litter 

  
• The contractor will be required to ensure that work site management is 

optimized and that any solid materials, litter or wastes are not disposed of 
into watercourses or existing stormwater drainage channels. Any materials 
accidentally entering watercourses/ drainage systems will be removed. 

  
Fuel & Oil Storage & Handling 

  
The following measures are planned to reduce the potential for contamination 
of watercourses and soil by fuel/ lubricating oils: 
  
• All temporary fuel tanks and storage areas shall be provided with drip 

collection devices and shall be sited on sealed areas with a bunded 
enclosure capable of containing 100% of the inventory of the largest tank. 
The provision of a weather shelter over the storage tank is an appropriate 
measure to prevent the accumulation of rainwater within the bund. 

 
• Temporary fuel and other hazardous materials (eg. lube oil etc.) shall be 

stored in a secure area (dyked enclosure with hardstanding base) located at 
least 100 m from watercourses. Material safety data sheets will be 
maintained for all materials. 

 
• Refuelling activities shall not be conducted within 100 m of the Bukit 

Timah Canal and Eco-Lake, if practicable. 
 

• Dedicated maintenance and refuelling areas shall be identified and 
provided with bunded hard standing with the provision of sediment traps 
and oil interceptors. 

 
• The change-out of lubrication oils from construction equipment and 

vehicles on the site shall be controlled.  Spent lubrication oil is classified as 
a hazardous waste and must therefore be handled and disposed of in 
accordance with regulatory requirements. 
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Workforce Activities 

  
The following measures will be implemented for the control of sewage 
effluents during the construction phase: 
  
• Construction workers shall be provided with adequate sanitation facilities. 
 

• Chemical toilet facilities shall be provided whereby the leasing contractor 
shall conduct regular site visits to collect the accumulated waste for off-site 
disposal. 

 
• At least one latrine shall be provided for every 15 workers. 
 

• All waste shall be properly managed to minimise contaminated run-off to 
water bodies. 

 
Botanic Gardens Worksite 

 
The worksite at the Botanic Gardens is within close distance of the Eco-Lake. In 
addition to the measures described above, the Erosion Control Plan shall be 
developed taking into account the sensitivity of the Eco-Lake and implement 
all reasonable measures to avoid impact on the lake. In particular, all 
temporary drainage channels shall be constructed in such a way that run-off 
from the worksite will flow away from the Eco-Lake (ie. towards the drains 
along Bukit Timah Road).   
 
Closed fencing shall be provided to “seal-off” worksite facing the Botanic 
Gardens and avoid any contamination or impacts in the direction of the Eco-
Lake. Fencing should reach at least up to 6 metres. 
 
As per Drawing No. L/919/BOT/CS/1001, a sheetpile cut-off wall (bentonite 
slurry cut-off) should be constructed into the decomposed granite to avoid 
contamination of the Eco-lake from the use of bentonite in diaphragm wall 
construction.  This is an extra measurement on top of good control that shall be 
applied to the bentonite slurry to form a filter cake.  
 

6.3.4 Residual Impacts 

No residual impacts are predicted. The assessment of impacts is summarised 
below. 
 

6.3.4.1 Hydrology (Drainage & Flooding) 

The assessment of impacts is summarised below. 
 
Impact Type Altered Surface Water Hydrology 

Impact Magnitude Temporary increases in water flows/ altered drainage patterns/ obstruction of natural 

drainage 

Impact Severity  Slight  Low  Medium  High  Critical 

Likelihood High during construction/ following rainfall 

Significance  Negligible  Minor  Moderate  Major  Critical 
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Providing adequate, effective controls are implemented, then significant 
residual impacts as a result of altered local drainage patterns and the potential 
for downstream flash flooding shall be maintained to within acceptable levels. 
Residual impacts are expected to be minor. 
 

6.3.4.2 Surface Water Quality 

The assessment of impacts is summarised below. 
 
Impact Type Water Quality Impact 

Impact Magnitude Localised and temporary increases nearby water body pollutant levels 

Impact Severity  Slight  Low  Medium  High  Critical 

Likelihood High during cut-and-cover works 

Significance  Negligible  Minor  Moderate  Major  Critical 

 
Providing planned, effective control measures are implemented, then residual 
impacts on surface water quality as a result of facilities construction activities 
are expected to be minor. Following completion of construction works/ 
restoration; conditions would be expected to gradually return to baseline 
conditions. 
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6.4 ECOLOGY 

Based on the results of the biodiversity baseline surveys, the potential impacts 
to ecology/ biodiversity that may arise during the construction phase of the 
proposed Project are detailed below.    
 

6.4.1 Sources of Impacts 

Sources of impacts will include construction work for the above ground 
structures of the Project, which will result in habitat loss and disturbance of 
habitats and associated wildlife in the close vicinity.  The areas to be impacted 
by the proposed development are shown in Figure 6.4a. 
 

6.4.2 Evaluation of Impacts 

Potential impacts include: 

• Direct habitat loss and vegetation disturbance resulting from land take for 
the construction activities for the above ground structures of the proposed 
Project, including construction of Newton, Stevens and Botanic Gardens 
MRT stations as well as the MRT alignment to be constructed by cut and 
cover method.   

• Direct loss of inactive/less mobile/habitat-specific wildlife inhabiting the 
affected habitat; and 

• Indirect impacts to the surrounding habitat particularly the Eco Lake and 
associated wildlife due to physical disturbance of this habitat including 
unmanaged human activities and disturbance, inappropriate storage or 
dumping of construction material and uncontrolled surface runoff from the 
construction site. 

 
An evaluation of the potential impacts of each habitats associated with the 
proposed Project are listed in Table 6.4a. 
 

Table 6.4a Evaluation of Potential Impacts of Habitat Identified within Project Site 

Impacted 
Habitat 

Project Component Area of 
Habitat 
Potentially 
Impacted 
(ha) 

Biodiversity 
Significance/ 
Ecological 
Value 

Overall Biodiversity 
Impact 

Landscaped 
Urban Area 

Above ground 
structures including 
Newton, Stevens and 
Botanic Gardens 
Stations 

3.5 ha Low Low.  The habitat is 
already highly developed.  
The biodiversity impact is 
expected to be minimal. 

Landscaped 
Urban Area 

MRT alignment to be 
constructed by cut and 
cover method 

4.0 ha Low Low. The habitat is 
already highly developed.  
The biodiversity impact is 
expected to be minimal. 
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The Project Site is located at landscaped urban area with low biodiversity 
significance/ ecological value, no unacceptable biodiversity impact during the 
construction phase will be expected further to the implementation of the 
proposed mitigation measures proposed in the following section.  In view of 
the low biodiversity significance/ ecological value of the habitats and none of 
the species of conservation interest recorded within the Project Site, it is 
anticipated that the construction of the project will not cause any adverse 
impacts to the habitat and the associated wildlife. 

The potential impact to the vegetation within the Study Area is considered to 
be minimal as most of the trees within the Study Area are landscape species of 
low ecological concern.  The impacts on individual trees can be minimised by 
transplantation of impacted trees from construction site to non-impacted areas 
instead of felling. 

Birds and general wildlife are more susceptible to habitat disturbance than 
noise and dust generation during the construction period, in particularly the 
wildlife within the landscaped urban area, which have adapted to the 
continuous background noise in the developed area.  Indirect impact due to 
physical disturbance such as unmanaged human activities, disturbance, 
inappropriate storage or dumping of construction material and uncontrolled 
surface runoff from the construction site to the surrounding habitats and the 
associated wildlife is considered to be minimal given that there will be no 
direct habitat loss of significant ecological value, short term duration of the 
construction work and implementation of good construction practices.   
 
 

6.4.3 Mitigation Measures  

Although the biodiversity impacts expect to be low, the impacts could further 
be minimised by implantation of good construction practices which are listed 
as follows: 

• Avoid any damage and disturbance, particularly those caused by filling 
and illegal dumping, to the surrounding habitats particular the secondary 
woodland, Botanic Garden and the Eco Lake; 

• Proper treatment and control of surface runoff within the construction site 
to avoid any disturbance to the surrounding habitats; 

• Setting up noise barrier and restricting the operation hours of machinery 
within day time in case of generation of sudden noise (such as blasting or 
percussive pilling), during the construction period; 

• Minimise the tree disturbance by transplantation of impacted trees from 
construction site to non-impacted area instead of felling; 

• Regularly check the work site boundaries to ensure that they are not 
breached and that no damage occurs to surrounding areas; 
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• Prohibit and prevent open fires within the site boundary during 
construction and provide temporary fire fighting equipment in the work 
areas; and,   

 
• Reinstate temporary work sites/disturbed areas immediately after 

completion of the construction works, ie through on-site tree/shrub 
planting.  Tree/shrub species used shall make reference from those in the 
surrounding area. 

 
6.4.4 Residual Impacts 

No residual impacts are predicted. 
 
In view of the low biodiversity significance/ ecological value of the habitats 
and none of the species of conservation interest recorded within the proposed 
921DTL2 route and work area, it is anticipated that the construction of the 
project will not cause any adverse or negative impacts to the habitat and the 
associated wildlife.
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6.5 WASTE MANAGEMENT 

6.5.1 Sources of Impacts 

Activities during the construction phase will result in the generation of a 
variety of wastes which can be divided into distinct categories based on their 
nature and the options for their disposal. These include: 
 
• Cut vegetation: Generated during temporary works, activities amongst 

which comprise the felling of trees and clearing of tree trunks, branches, 
shrubs and green vegetative material.  

 
• Excavated and inert material (soil, broken rock, etc.): Generated during 

tunnelling works and comprising primarily of soils, organic matter and 
broken rock. It is anticipated that an estimated total of 253,253 m3 of spoil 
will be excavated during 919 and 920DTL2 TBM and cut-and-cover works 
(see Section 2.3.4 for further details). 

 
• General construction waste: Arising from a number of different activities and 

may include: 
 

• Equipment and vehicle maintenance parts; 
• Materials and equipment packaging; 
• Unusable cement/grouting mixes; 
• Bentonite slurry; 
• Drilling spoils; 
• Broken concrete, paving materials and demolition wastes; 
• Scrap metals, welding rods, pipe bands and end caps, grinding wheels; 

and 
• Damaged or contaminated construction materials. 

 
• General refuse: The construction workforce is likely to generate a variety of 

general refuse requiring disposal and may include newspapers, food 
wastes and packaging and waste paper. 

 
• Hazardous wastes: Likely to arise from mostly the maintenance of 

machinery/ equipment and painting of buildings (the interior and exterior 
of the stations). These may include: 

  
• Used paint, engine oils, hydraulic fluids and waste fuel; 
• Spent mineral oils and cleaning fluids from mechanical machinery; 
• Spent solvents and solutions, some of which may be halogenated, from 

equipment cleaning activities; and 
• Scrap batteries or spent acid/alkali from their maintenance. 
 

6.5.2 Evaluation of Impacts 

The storage, handling, transport and disposal of non-hazardous wastes has the 
potential to result in visual, water, dust, noise and general environmental 
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fouling impacts in the event of inappropriate management methods. 
Hazardous wastes can pose serious environmental and health/safety hazards 
unless they are managed in an appropriate manner. 
 

6.5.2.1 Cut Vegetation 

Cut vegetation has the potential to be a fire risk unless properly managed.  The 
preferred disposal route for this type of material is for the extraction of timber 
for use in the wood industry.  Large stumps will require off-site transport for 
disposal at local disposal sites.  The disposal of cut vegetation by open burning 
shall not be permitted, as specified in the EPM (Prohibition on Use of Open Fires) 

Order, 1999. 
  

6.5.2.2 Excavated Materials 

Surplus excavated material is expected to be used in reinstatement/restoration 
activities, otherwise collected by a licensed industrial waste collected for 
further treatment/ disposal.  The potential air, noise, soil and water quality 
impacts associated with handling excavated materials are discussed elsewhere 
in Sections 6, 7, 8 and 9 respectively. 
  

6.5.2.3 Construction Wastes 

Construction wastes will be disposed of at local treatment or disposal sites.  
The storage, handling, transport and disposal of construction type wastes has 
the potential to result in visual, water, dust, noise and general environmental 
fouling impacts in the event of inappropriate management methods.  
 
The disposal of construction waste is unlikely to raise any long-term concerns 
due to the inert nature of these types of materials.  However, it is good practice 
to segregate different categories of construction waste at source to facilitate 
recycling/ disposal.  It is expected that general refuse will be handled, stored, 
managed and collected for appropriate disposal/ treatment in accordance with 
the EPHA and the EPH (General Waste Collection) Regulations, 1988 and there 
shall be no adverse impact to the environment. 
 

6.5.2.4 General Refuse 

 The storage and handling of general refuse has the potential to give rise to a 
variety of adverse impacts.  These include odour problems if the waste is not 
collected regularly (ie. daily), windblown litter, water quality impacts if waste 
enters watercourses, visual impacts as well as the attraction of pests, disease 
vectors and scavenging animals (insects, rodents etc.) to the site if waste 
materials are incorrectly stored/ accumulated on-site.  
 
The number of workers on site and subsequently the estimated volume general 
refuse is unknown at this time.  Quantities of general refuse produced by 
workers are typically in the range of 0.5 – 1 kg per person per day.  It is 
expected that general refuse will be handled, stored, managed and collected for 
appropriate disposal/ treatment in accordance with the EPHA and EPH 
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(General Waste Collection) Regulations, 1988 and there shall be no adverse impact 
to the environment. 
 

6.5.2.5 Hazardous Waste 

Hazardous type wastes can pose serious environmental and health/safety 
hazards unless they are handled, stored, transported and disposed of in an 
appropriate manner.  Potential hazards may include: 
  
• Toxic/ adverse health effects on the workforce; 
• Adverse effects on water quality/ surface water resources, soil and 

groundwater in the event of spills and leaks; and 
• Fire hazards. 
  
Wherever possible, these wastes shall be managed and treated or recovered/ 
recycled (eg. lube oils, mineral oils, solvents etc) in accordance with the EPHA 

and EPH (Toxic Industrial Wastes) Regulations, 1988 and there shall be no 
adverse impact to the environment. 
 

6.5.3 Mitigation/ Controls 

The various options within waste management can be categorized in terms of 
preference from an environmental perspective.  The options considered to be 
more preferable have the least impacts and are more sustainable in a long term 
context.  Hence, the hierarchy is as follows: 
  
• Avoidance and minimization, ie. not generating waste through changing or 

improving processes; 
• Reuse of materials, thus avoiding disposal (generally with only limited 

reprocessing); 
• Recovery and recycling, thus avoiding disposal (although reprocessing 

may be required); and 
• Treatment and disposal, according to relevant laws, guidelines and good 

practice. 
  
This hierarchy must be used to evaluate waste management options, thus 
allowing maximum waste reduction and often reducing costs.  
 
Simple practices will minimize potential environmental impacts from 
construction waste.  It is recommended that the following guidelines and 
procedures are adopted: 
  
• The construction Contractor shall be contractually obligated to develop a 

solid and hazardous waste management plan to manage the collection, 
recycling and ultimate disposal of all generated wastes in an 
environmentally responsible manner. 

  
• Timber or wood from cut vegetation can be recovered for use in the wood 

industry. 
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• Cut vegetation and slash can be moved, be cut-up/ mulched for use in 

erosion protection, disposal via natural decomposition (composting) and 
standard forestry management practices. 

 
• Where practicable, green vegetation, small branches and other organic 

materials can be used for the construction of erosion control measures (eg. 
“fascines” small wooden stakes used to create erosion control devices). 

  
• Surplus excavated material and inert wastes (soil, broken rock etc.) shall be 

reused on site as structural fill, landscaping, erosion control and restoration 
features wherever practicable. 

 
• Scrap metals (eg. welding rods, end caps, off-cuts etc.) can be recovered 

and sent for recycling as scrap. 
  
• Other inert general wastes will be collected and disposed of via local 

dumpsites. 
 
• General refuse generated on-site must be stored in enclosed bins or 

compaction units separate from construction and hazardous wastes.  A 
licensed general waste collector shall be employed by the Contractor to 
remove general refuse, on a daily or every second day basis to minimize 
odour, pest and litter impacts. 

  
• Chemical toilet facilities/ septic tank system with collection of accumulated 

waste for off-site disposal by a licensed general waste collector. 
 
• All non-hazardous wastes that are generated must be handled and 

disposed of in accordance with the requirements of the EPHA and the EPH 

(General Waste Collection) Regulations, 1988. 
  
• Any hazardous wastes that are generated must be handled and disposed of 

in accordance with the requirements of the EPHA and the EPH (Toxic 

Industrial Wastes) Regulations, 1988. 
 
• Disposal of hazardous waste must be: 
 

• Via a licensed waste collector;  
• To a facility licensed to receive hazardous waste; or 
• To a reuser or recycler of the waste, under approval from the NEA. 

 
• Following completion of construction works, backfill and restoration works 

at all project sites and associated work areas/ sites shall be inspected and 
all garbage/ rubbish or other discarded materials (eg. signage, hoardings, 
survey stakes, watercourse temporary crossings, etc.) must be collected for 
disposal. 
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6.5.4 Residual Impacts 

All construction wastes (non-hazardous & hazardous) will be disposed of at 
local authority approved disposal sites/ via licensed waste contractors. The 
assessment of impacts is summarised below. 
 
Impact Type Non-hazardous & Hazardous Waste Disposal from the Construction Phase 

Impact Magnitude Small increase in local waste production 

Impact Severity  Slight  Low  Medium  High  Critical 

Likelihood High throughout construction 

Significance  Negligible  Minor  Moderate  Major  Critical 

 
Provided all generated wastes are managed in accordance with legal 
requirements and good practice measures/ recommendations, then residual 
impacts associated with waste generation and disposal will be minor. 
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6.6 SOIL & GROUNDWATER MANAGEMENT 

6.6.1 Sources of Impact 

Accidental fuel and oil spillages, lube oil change-outs, inappropriate waste 
disposal practices and storage of hazardous materials have the potential to 
contaminate soil and groundwater resources.  Excavation/ trenching works at 
the Botanic Gardens Station worksite may have the potential to impact the 
water level at Eco-Lake, which is located approximately 10 m from the 
southern boundary of the worksite. 
 

6.6.2 Evaluation of Impacts 

6.6.2.1 Soil and Groundwater Contamination 

Groundwater in Singapore is not abstracted for potable use.  The limited soil 
sampling that was conducted found some exceedances in the DIV for arsenic.  
It is understood that the boreholes along this route were drilled and sampled 
according to procedures typical in a geotechnical investigation.  There was no 
adherence to environmental procedures to address and minimise, if not 
eliminate cross contamination of samples.  Hence, the above results are only 
indicative of the soil conditions along the route (see Section 3.5.2.2).  
 
Temporary fuel storage tanks and associated refuelling activities during 
construction pose a risk of soil and groundwater contamination.  A leak from a 
temporary fuel storage tank has the potential to cause significant soil 
contamination.  Minor spills during refuelling, lube/ hydraulic oil, oil filter etc. 
change-outs from equipment and vehicles have the potential to result in 
localised contamination of these resources.  
 
Risks of soil and groundwater contamination can only be controlled via 
effective operational and hardware control measures for storage facilities. 
Providing such measures are provided and are implemented in an effective 
manner, risks of contamination can be maintained to within acceptable levels.  
 

6.6.2.2 Impact on the Eco-Lake’s Water Level 

Excavation or trenching activities at the worksite may result in alteration of 
groundwater flows.  Given the location of Eco-Lake in close proximity to the 
worksite and given that the worksite is located in between the lake and the 
Bukit Timah Canal (giving an indication of groundwater flow which is towards 
the canal), such activities might cause the drawing out of groundwater from 
the area beneath Eco-Lake, leading to a lower water level and subsequently 
potentially cause an impact on existing flora and fauna.  However, based on 
feedback from geotechnical engineers it is unlikely that the proposed 
construction method, whereby excavation is carried out between retaining 
walls, could lead to substantial changes in groundwater levels and flows such 
that it can affect the water level of the Eco-Lake.  Appropriate measures as 
described below will also mitigate impacts on the water level. 
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6.6.3 Mitigation/ Controls 

With particular regard to the risks of soil and groundwater contamination, this 
can be controlled via effective procedural and hardware controls.  Procedural 
measures including: 
 
• Management of activities such as refuelling, fuel loading/ unloading, lube 

oil change-outs, waste storage and disposal etc.; 
• In-place spill response and clean-up procedures; 
• Waste management plans/ off-site waste disposal; and 
• Hazardous materials handling and storage procedures. 
 
Hardware control measures for storage facilities/ equipment maintenance 
areas will include: 
 
• Bunded temporary fuel storage tanks; 
• Hard surfaced refuelling areas with collection devices; 
• Drip collection devices; and 
• Provision of secure materials storage areas. 
 
In addition, at the Botanical Gardens a diaphragm wall shall be constructed 
with sufficient depth as per design drawings to effectively cut off groundwater 
flows at the excavation site.  
 

6.6.4 Residual Impacts 

No residual impacts are predicted.  
 
The evaluation of impacts is summarised below. 
 
Impact Type Soil & Groundwater Contamination 

Impact Magnitude Potential for localised contamination of soil/ groundwater 

Impact Severity  Slight  Low  Medium  High  Critical 

Likelihood  Low likelihood (large spills/ releases) 

Significance  Negligible  Minor  Moderate  Major  Critical 

 
Providing in place controls are effective then risks of soil and groundwater 
contamination can be maintained to within acceptable levels.  Residual impacts 
on soil and groundwater are considered minor. 
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6.7 HERITAGE/ HISTORICAL RESOURCES 

As highlighted in Section 2.2 and based on ERM’s Historical Landuse Survey 
(ERM, 2008), the following heritage/ historical resource was identified in the 
vicinity of and could be potentially be affected by 919 and 920 DTL2 works: 
 
• Two-storey bungalow located at the junction of Gilstead Road and Evelyn 

Road (10 Gilstead Road).  
 
This bungalow is located approximately 220 m northeast of the Newton 
worksite (see Figure 2.3d).  The bungalow is separated by the dual carriageway 
of Dunearn Road and Bukit Timah Road, and its view is partly blocked by the 
Newton Flyover, which connects Bukit Timah Road (westward bound) over 
Newton Circus.  
 

6.7.1 Sources of Impacts 

The following activities, if uncontrolled, will potentially have some form of 
impact on historical or heritage resources: 
 
• Construction dust from earthworks (site clearing, excavation, tunnelling, 

stockpile storage and handling, building of stations on ground level etc); 
• Emissions from construction vehicles and equipment (machinery); and 
• Vibration from excavation, tunnelling and piling works. 
 

6.7.2 Evaluation of Impacts 

The URA conservation guideline1 for bungalows specifies that the main house 
must be retained and not touched by any new developments or external works.  
In this respect, impacts arising from the construction activities mentioned 
above will not have any direct impact on the bungalow at 10 Gilstead Road as 
it is located in Zone 2 of the Study Area, well outside of the Newton worksite 
boundaries. 
 
It is also highly unlikely that there will be indirect impacts on this conserved 
bungalow from the construction activities including construction dust, 
emissions from construction vehicles and equipment (machinery) and 
vibration from excavation and piling works.  This is because the bungalow is 
located approximately 220 m northeast of the Newton worksite, in Zone 2 of 
the Study Area (see Figure 2.3d).  The bungalow is separated by the dual 
carriageways of Dunearn Road and Bukit Timah Road, and its view is partly 
blocked by the Newton Flyover, which connects Bukit Timah Road over 
Newton Circus. Furthermore, a study of the Singapore topography map 
(MINDEF, 2006) shows that the bungalow is located on slightly elevated terrain 
(at about 5 m amsl) compared to the Newton worksite area, which is relatively 
flat. 
 

                                                      
1 http://www.ura.gov.sg/conservation/Cons%20Guidelines.pdf 
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6.7.3 Mitigation/ Controls 

See Sections 6.1, 6.2 and 6.6 on air, noise and ecology respectively. 
 

6.7.4 Residual Impacts 

No residual impacts are predicted.  
 
In summary, so long as the controls mentioned under the air and noise quality 
sections of this report are adhered too, and given the location, buffers and the 
finite nature of the construction works, there are unlikely to be any direct or 
significant impacts to these historical/ heritage resources. 
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7 SUMMARY OF POTENTIAL IMPACTS 

7.1 IMPACT ASSESSMENT AND MITIGATION MEASURES 

This study has evaluated the construction activities of the proposed project and 
found that impacts arising vary from negligible to minor. Table 7.1a provides a 
summary of the impacts and key controls that address the various 
environmental issues considered in this EIA together with best practice 
recommendations where identified.  

Table 7.1a Summary of Impact Assessment and Mitigation Measures 

No. Issue  Impact (1) Summary of Mitigation Measure 

1        Air Quality 

1a Construction Dust Minor • Wet suppression ie. exposed soil areas and 
on-site shall be dampened with water 
(where practicable) during dry ambient 
conditions; 

• Exposed site areas shall be kept to the 
minimum required for construction of the 
new facilities. Completed areas shall be hard 
surfaced/ re-vegetated as soon as 
practicable; 

• During material excavation/deposit, the 
heights from which materials are dropped 
shall be controlled to minimum practical 
heights to minimize dust generation; 

• Windbreaks or sheet coverings shall be 
considered for stockpiled materials and 
spoils that are being transported in trucks 
with a potential for dust generation during 
windy conditions; 

• Vehicle wheel-wash facilities shall be 
provided at the exit of the construction 
site(s) wherever practical to reduce 
quantities of soil tracked out onto local 
roads. The wheel-wash facilities must be 
manned at all times and the tyres of all 
vehicles exiting the site must be cleaned;  

• Site hoardings act as barriers that minimise 
fugitive dust dispersion; 

• Vehicle speed restrictions on site areas/ 
access roads and along the new road 
network shall be imposed and strictly 
enforced to reduce dust generation; 

• During the transport of potentially dusty 
materials, truck loads shall be provided with 
secure load covers extending over the tail 
and side boards; 

• All trucks utilized to transport potentially 
dusty materials to/from the site(s) shall be 
of an appropriate design to ensure load 
containment. Transport vehicles shall not be 
overloaded; 

• A good standard of housekeeping must be 
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No. Issue  Impact (1) Summary of Mitigation Measure 

maintained. If roadways are contaminated 
with construction materials/ soil, clean-up 
shall be conducted. Road sweeping and 
washing (hard surfaced roadways) will 
provide an effective means for reducing dust 
entrainment; 

• Visual inspections shall be conducted on a 
regular basis to identify significant dust 
entrainment and as a means of assessing the 
effectiveness/requirement for additional 
control measures; and 

• If any complaints are received from local 
residents these shall be investigated 
promptly with remedial measures 
implemented as appropriate. Complaints 
investigation and corrective actions shall be 
documented. 

1b Vehicle and 
Equipment Exhaust 
Emissions 

Minor • Vehicle/equipment exhaust discharges shall 
be visually inspected to ensure no excessive 
emissions of black smoke. Where possible, 
site construction equipment exhausts shall 
be orientated away from the ground and 
away from the ASRs; 

• Vehicle/equipment air emissions shall be 
controlled by simple good practice 
procedures (such as turning off equipment 
when not in use); 

• Works scheduling/ optimisation can help to 
minimise the number of generated vehicle/ 
materials transport trips; 

• Equipment/ vehicle maintenance/ 
inspections shall be routinely conducted; 
and 

• Use low sulphur content fuel in equipment 
and vehicles. 

2       Noise and Vibration 

2a General Noise and 
Vibration 

Moderate • As appropriate in specific locations: 
• Administrative Control Measures; 
• Management Control Measures; 
• Source Control Measures; and 
• Path Control Measures. 

• Please refer to Section 6.2.6 and Table 6.2f for 
a detailed overview 

3       Surface Water Quality 

3a Hydrology (Drainage 
and Flooding) 

Minor • The timing of construction activity shall take 
into account rainfall patterns to reduce the 
amount of exposed land subject to heavy 
rainfall; 

• Wherever practicable, commencement of site 
clearing and earthworks shall be scheduled 
outside of peaks of rainfall that is during 
December (northeast monsoon period) and 
April (inter-monsoon period), with 
restoration completed prior to the onset of 
those peaks; 

• Adequate controls shall be provided to 
prevent the obstruction of natural and man-
made drainage channels (eg. flume pipes, 
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No. Issue  Impact (1) Summary of Mitigation Measure 

temporary bridges etc.); temporary 
diversions or alternative drainage routes 
will be provided during construction works; 

• Debris and spoil entering drainage channels 
shall be removed to prevent impedance/ 
obstruction of water flows; 

• Any natural/ man-made drainage 
structures/ systems that are accidentally 
damaged shall be restored to their original 
condition; and 

• Temporary drainage systems shall be 
constructed to control run-off rates, 
particularly at cut-and-cover areas and 
laydown or launch pad areas.  

3b Surface Water 
Quality (Run-off) 

Minor • Temporary drainage channels at the 
perimeter of construction sites (perimeter 
cut-off drains) shall be provided to control 
runoff. If practicable, silt retention fences 
and intermediate traps shall be provided at 
key locations of the perimeter cut-off drains 
and inspected on a regular basis to clear it of 
silt; 

• The construction sequence of particularly 
cut-and-cover tunnels and the stations above 
it shall be such that there is minimal 
exposure of bare soils to rain and wind; 

• Stockpiles, exposed ground and slopes shall 
be covered with plastic sheets, geotextiles, 
erosion control blankets etc. in the vicinity of 
public stormwater drainage systems and 
Rochor Canal to control run-off to these 
resources; 

• Spent bentonite and other grouts, which are 
typically used to form slurry walls in 
tunnelling projects, shall be collected in a 
separate slurry collection system for either 
reuse in other sections of the tunnelling 
works and ultimately incinerated/disposed 
to landfill through a licensed industrial 
waste collector; and 

• For construction works near or within water 
bodies, such as the Rochor Canal, which will 
be diverted, turbidity screens or curtains are 
recommended to control the dispersion of 
slit/ sediments in the canal’s waters. 
Turbidity curtains are impervious vertical 
barriers that extend from the water surface 
to a specified depth. The fabric options, 
flotation sizes, load-bearing and ballast 
members, connectors and lengths of this 
barrier can vary; the engineering contractor 
shall base the specifications of the curtain on 
site specifications and more importantly to 
ensure that the turbidity of water in shall not 
exceed the pre-existing levels or 50mg/l. 

3c Surface Water 
Quality (Discharge to 
Public Stormwater 

Minor • Install a sedimentation pond or tank to settle 
SS prior to discharge to public stormwater 
drains. Implications however arise with 
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No. Issue  Impact (1) Summary of Mitigation Measure 

Drains or Sewer 
System) 

storage volumes (can be large, requiring 
much standing space in a highly urbanised 
area), settling times (which can be long), 
versatility (portability is key in such linear 
developments); 

• Alternatively, install a treatment system, 
such as one recommended by the LTA, 
which would use either a chemical system 
(coagulants) or a membrane system with 
sufficient capacity; and 

• Install a turbidity and total SS monitoring 
device at the point of discharge to public 
stormwater drains. 

3d Surface Water 
Quality (Debris and 
Litter) 

Minor • The contractor will be required to ensure 
that work site management is optimized and 
that any solid materials, litter or wastes are 
not disposed of into watercourses or existing 
stormwater drainage channels. Any 
materials accidentally entering 
watercourses/ drainage systems will be 
removed. 

3e Surface Water 
Quality (Fuel and Oil 
Storage and 
Handling) 

Minor • All temporary fuel tanks and storage areas 
shall be provided with drip collection 
devices and shall be sited on sealed areas 
with a bunded enclosure capable of 
containing 100% of the inventory of the 
largest tank. The provision of a weather 
shelter over the storage tank is an 
appropriate measure to prevent the 
accumulation of rainwater within the bund; 

• Temporary fuel and other hazardous 
materials (eg. lube oil etc.) shall be stored in 
a secure area (dyked enclosure with 
hardstanding base) located at least 100 m 
from watercourses. Material safety data 
sheets will be maintained for all materials; 

• Refuelling activities shall not be conducted 
within 100 m of watercourses; 

• Dedicated maintenance and refuelling areas 
shall be identified and provided with 
bunded hard standing with the provision of 
sediment traps and oil interceptors; and 

• The change-out of lubrication oils from 
construction equipment and vehicles on the 
site shall be controlled. Spent lubrication oil 
is classified as a hazardous waste and must 
therefore be handled and disposed of in 
accordance with regulatory requirements. 

3f Surface Water 
Quality (Workforce 
Activities) 

Minor • Construction workers shall be provided 
with adequate sanitation facilities; 

• Chemical toilet facilities shall be provided 
whereby the leasing contractor shall conduct 
regular site visits to collect the accumulated 
waste for off-site disposal. 

• At least one latrine shall be provided for 
every 15 workers. 

• All waste shall be properly managed to 
minimise contaminated run-off to water 
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No. Issue  Impact (1) Summary of Mitigation Measure 

bodies. 
4      Ecology 

4a Habitat loss and 
vegetation 

 

Negligible • Avoid any damage and disturbance, 
particularly those caused by filling and 
illegal dumping, to the surrounding habitats 
particular the secondary woodland; 

• Regularly check the work site boundaries to 
ensure that they are not breached and that 
no damage occurs to surrounding areas; 

• Prohibit and prevent open fires within the 
site boundary during construction and 
provide temporary fire fighting equipment 
in the work areas; and 

• Reinstate temporary work sites/disturbed 
areas immediately after completion of the 
construction works, ie through on-site 
tree/shrub planting. Tree/shrub species 
used shall make reference from those in the 
surrounding area. 

5       Waste Management 

5a General/ non-
hazardous wastes 
disposal 

Minor • Avoidance and minimization, ie. not 
generating waste through changing or 
improving processes; 

• Reuse of materials, thus avoiding disposal 
(generally with only limited reprocessing); 

• Recovery and recycling, thus avoiding 
disposal (although reprocessing may be 
required);  

• Treatment and disposal, according to 
relevant laws, guidelines and good practice. 

• The construction Contractor shall be 
contractually obligated to develop a solid 
and hazardous waste management plan to 
manage the collection, recycling and 
ultimate disposal of all generated wastes in 
an environmentally responsible manner; 

• Timber or wood from cut vegetation can be 
recovered for use in the wood industry; 

• Cut vegetation and slash can be moved, be 
cut-up/ mulched for use in erosion 
protection, disposal via natural 
decomposition (composting) and standard 
forestry management practices; 

• Where practicable, green vegetation, small 
branches and other organic materials can be 
used for the construction of erosion control 
measures (eg. “fascines” small wooden 
stakes used to create erosion control 
devices); 

• Surplus excavated material and inert wastes 
(soil, broken rock etc.) shall be reused on site 
as structural fill, landscaping, erosion 
control and restoration features wherever 
practicable; 

• Scrap metals (eg. welding rods, end caps, 
off-cuts etc.) can be recovered and sent for 
recycling as scrap; 

• Other inert general wastes will be collected 
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No. Issue  Impact (1) Summary of Mitigation Measure 

and disposed of via local dumpsites; 
• General refuse generated on-site must be 
stored in enclosed bins or compaction units 
separate from construction and hazardous 
wastes. A licensed general waste collector 
shall be employed by the Contractor to 
remove general refuse, on a daily or every 
second day basis to minimize odour, pest 
and litter impacts; 

• Chemical toilet facilities/ septic tank system 
with collection of accumulated waste for off-
site disposal by a licensed general waste 
collector; and 

• All non-hazardous wastes that are generated 
must be handled and disposed of in 
accordance with the requirements of the 
EPHA and the EPH (General Waste Collection) 

Regulations, 1988. 
6      Soil & Groundwater Pollution 

6a Soil & groundwater 
contamination 

Minor  • Management of activities such as refuelling, 
fuel loading/ unloading, lube oil change-
outs, waste storage and disposal etc.; 

• In-place spill response and clean-up 
procedures; 

• Waste management plans/ off-site waste 
disposal;  

• Hazardous materials handling and storage 
procedures; 

• Bunded temporary fuel storage tanks; 
• Hard surfaced refuelling areas with 
collection devices; 

• Drip collection devices;  
• Provision of secure materials storage areas. 
• All temporary drainage channels shall be 
constructed in such a way that run-off from 
the worksite will flow away from the Eco-
Lake (ie. yowards the drains along Bukit 
Timah Road); and 

• Closed fencing shall be provided to “seal-
off” worksite facing the Botanic Gardens 
and avoid any contamination or impacts in 
the direction of the Eco-Lake.  

7 Heritage and Historical 

Resources 

  

7a Effect on heritage and 
historical resources  

Minor • Mitigation measures similar to those for air, 
noise and ecology impacts. 

Notes: 
(1) Based on criteria developed for impacts identified – as presented in the relevant section of 

the report (Section 6). 

 

7.2 MITIGATION EQUIPMENT, RESOURCES AND  COSTS 

Table 7.2a below provides an overview of mitigation equipment, resources and 
costs, based on the conclusions of the impact assessment discussed above.  In 
line with the high-level nature of this impact assessment, it is currently not yet 
possible to give detailed costs estimates as this would depend on detailed 
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design and work procedures, which are not yet available.  However, for each of 
the identified mitigation measures the costs involved are discussed.  
 
A general observation on the mitigation costs is that many measures depend 
on planning of works and equipment, and on observing procedures, rules and 
regulations during the construction works.  Hence, resources involved with an 
environmental team (ET, discussed in Chapter 8 below) form an important part 
of the mitigation costs.  
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Table 7.2a Summary of Impact Assessment and Mitigation Measures 

 
Aspect Sources of Impact Controls/ Mitigation Equipment/ Resources Costs involved 

Wet suppression of exposed soil  Water and hose 
Labourer 

Water spraying on exposed work 
areas. Costs will include water fee (or 
pumping costs when groundwater or 
surface water is used), equipment costs 
and labour costs of water sprayer.  

Minimise exposed site areas; 
revegetate/ hard surface as soon as 
possible. 

Work planning measure - Environmental 
Officers to monitor and take action 

Associated costs are the labour costs of 
Environmental Officers. 

During material excavation/deposit, 
minimise material drop heights  

Work measure - Environmental Officers to 
monitor and take action 

Associated costs are the labour costs of 
Environmental Officers. 

Windbreaks or sheet coverings for 
stockpiled materials and spoils that are 
being transported 

Windbreaks 
Sheets 

Rolls of blue/ white sheets measuring 
30-40 m by 5-6 ft are approximately 
S$45. These sheets can as well be used 
to cover fencing and serve as a 
windbreak. 

Vehicle wheel-wash facilities  Wash stations at the exit of work sites 
Wash station staff 

Several types of wash stations, from 
"water & hose" to portable automated 
tyre wash, are available. Costs range 
from a few hundred dollars to several 
thousands of dollars plus water fee 
and labour costs. 

Vehicle speed restrictions  Work measure - Environmental Officers to 
monitor and take action 

Associated costs are the labour costs of 
Environmental Officers. 

Secure load covers extending over the 
tail and side boards for truck loads  

Standard equipment requirement - 
Environmental Officers to monitor and take 
action 

Associated costs are the labour costs of 
Environmental Officers. 

Appropriate truck design to ensure load 
containment.  

Standard equipment requirement - 
Environmental Officers to monitor and take 
action 

Associated costs are the labour costs of 
Environmental Officers. 

AIR Construction dust; and 
vehicular and equipment 
exhaust emissions. 

Housekeeping - road sweeping and 
washing (hard surfaced roadways)  

Water and hose 
Brooms 
Labourers 

Usually part of general labour costs; 
housekeeping requirements could 
increase overall labour costs slightly as 
labourers may spend more time on 
housekeeping.  



 

ENVIRONMENTAL RESOURCES MANAGEMENT  ARUP SINGAPORE PTE LTD 
0077256 DTL 2 CONTRACT 9152 EIA PACKAGE 3 (C919&920) REPORT REV 1 3 OCTOBER, 2008 

124 

Aspect Sources of Impact Controls/ Mitigation Equipment/ Resources Costs involved 

Visual inspections  Work requirement - Environmental Officers 
to monitor and take action 

Associated costs are the labour costs of 
Environmental Officers. 

Complaints investigation and corrective 
actions. 

Responsible officer. Labour costs of environmental team to 
address complaints. 

Focus on areas where the most severe 
impacts may potentially occur  

Work measure - Environmental Officers to 
monitor and take action 

Associated costs are the labour costs of 
Environmental Officers. 

Visual inspection of vehicle/equipment 
exhaust discharges. 

Work measure - Environmental Officers to 
monitor and take action 

Associated costs are the labour costs of 
Environmental Officers. 

Vehicle/equipment air emissions shall 
be controlled by simple good practice 
procedures 

Work measure - Environmental Officers to 
monitor and take action 

Associated costs are the labour costs of 
Environmental Officers. 

Works scheduling/ optimisation Work measure - Environmental Officers to 
monitor and take action 

Associated costs are the labour costs of 
Environmental Officers. 

Routine equipment/ vehicle 
maintenance/ inspections 

Work measure - Environmental Officers to 
monitor and take action 

Associated costs are the labour costs of 
Environmental Officers. 

Use low sulphur content fuel in 
equipment and vehicles. 

National level measure No costs 

Administrative Controls Alternative equipment and working 
methods. 

Cost estimate cannot be provided at 
this stage: needs detailed analysis of 
working methods and possible 
alternatives. Costs can vary 
significantly from very small (few % 
more) to significant (for instance 30% 
more for bored piling in some 
projects).  

Management Controls Work measure and work planning measure- 
Contractor’s Management to take action 
 

Associated costs are the labour costs of 
Contractor’s Management.  Some 
minor costs on preparation and 
distribution of notices.  Associated cost 
with the grievance attending officer. 

NOISE Vehicles and equipment 
utilised for construction 
activities including 
bulldozers, excavators, 
trucks and generators as 
well as more specialised 
equipment (eg. TBM, rig, 
pilling, hammers, etc.). 

Management Controls Work measure - Environmental Officers to 
monitor and take action 

Associated costs are the labour costs of 
Environmental Officers.  Cost 
associated with monitoring of noise 
and vibration. 
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Aspect Sources of Impact Controls/ Mitigation Equipment/ Resources Costs involved 

Source Controls Alternative equipment and working 
methods. 

Cost estimate cannot be provided at 
this stage: needs detailed analysis of 
working methods and possible 
alternatives. Costs can vary 
significantly from very small (few % 
more) to significant (for instance 30% 
more for bored piling in some 
projects).  

Path Controls Work measure and work planning measure; 
Silencers, mufflers, acoustic linings or 
shields, acoustic sheds or screens or other 
means on construction equipment where 
appropriate 

Associated costs are the labour costs of 
Environmental Officers and possibly 
higher specifications (and higher costs) 
for equipment/ acoustic lining/ 
shields used. 

Utilize silencers, mufflers, acoustic 
linings or shields, acoustic sheds or 
screens or other means for equipment 

Equipment measure - Environmental Officers 
to monitor and take action 

Associated costs are the labour costs of 
Environmental Officers and possibly 
higher specifications (and higher costs) 
for equipment used. 

Site mobile plants sited as far away 
from sensitive locations as possible. 

Work measure - Environmental Officers to 
monitor and take action 

Associated costs are the labour costs of 
Environmental Officers. 

Constructing temporary noise barriers 
(movable/ noise enclosure/acoustic 
shed / Site hoarding 

Movable noise barriers 
Noise enclosures 
Acoustic sheds 
to be used at locations where noise levels 
exceed limits 

[to be filled in with help from Greg: 
indicate if many of few noise barriers/ 
acoustic sheds need to be used. Does 
Greg no anything about costs ("high-
level estimation"] 

Avoiding simultaneous noisy activities. Work measure and work planning measure - 
Environmental Officers to monitor and take 
action 

Associated costs are the labour costs of 
Environmental Officers. 

Reducing the number of plants 
operating in areas close to adjacent sites. 

Work measure and work planning measure - 
Environmental Officers to monitor and take 
action 

Associated costs are the labour costs of 
Environmental Officers. 

ECOLOGY Disturbing habitat areas Avoid any damage and disturbance, 
particularly those caused by filling and 
illegal dumping, to the surrounding 
habitats, in particular to the secondary 
woodland 

Work measure and work planning measure - 
Environmental Officers to monitor and take 
action 

Associated costs are the labour costs of 
Environmental Officers. 
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Aspect Sources of Impact Controls/ Mitigation Equipment/ Resources Costs involved 

Regularly check the work site 
boundaries to ensure that they are not 
breached and that no damage occurs to 
surrounding areas 

Work measure - Environmental Officers to 
monitor and take action 

Associated costs are the labour costs of 
Environmental Officers. 

Prohibit and prevent open fires within 
the site boundary during construction 
and provide temporary fire fighting 
equipment in the work areas 

Work measure - Environmental Officers to 
monitor and take action 
Firefighting equipment 

Associated costs are the labour costs of 
Environmental Officers and 
firefighting equipment. 

Reinstate temporary work 
sites/disturbed areas immediately after 
completion of the construction works, ie 
through on-site tree/shrub planting. 
Tree/shrub species used shall make 
reference from those in the surrounding 
area 

Work measure and work planning measure - 
Environmental Officers to monitor and take 
action 

Associated costs are the labour costs of 
Environmental Officers. 

Schedule commencement of site clearing 
and earthworks outside of peaks of 
rainfall 

Work planning measure, might impact total 
construction costs by necessitating a slower 
schedule.  

Cost estimate cannot be provided at 
this stage: dependant on scheduling of 
works.  

Provide adequate controls to prevent 
the obstruction of natural and man-
made drainage channels  

Work and design measure - part of design for 
diversions 

Cost estimate cannot be provided at 
this stage: depends on local situation 
(drainage canals etc.) and engineering 
solutions for diversion etc.  

Remove debris and spoil entering 
drainage channels  

Work measure - Cleaning team and 
Environmental Officers to monitor and take 
action 

Associated costs are the labour costs of 
cleaning team and Environmental 
Officers. Cleaning can be done in slack 
time by construction workers.  

Restore any natural/ man-made 
drainage structures/ systems that are 
accidentally damaged  

Replacement/ reinstatement of damage Cost estimate cannot be provided at 
this stage: depends on incidental 
damage. 

Construct temporary drainage systems 
(perimeter cut-off drains, with silt 
fences and intermediate traps) 

Temporary drainage system design Cost estimate cannot be provided at 
this stage: depends on local situation 
(drainage canals etc.), worksite 
planning and engineering solutions. 

WATER  Site clearing, earthworks 
and general construction 
activities at launch pads 
or laydown areas of 
construction equipment  

Stockpiles, exposed ground and slopes 
shall be covered with plastic sheets, 
geotextiles, erosion control blankets etc.  

Sheets 
Geotextiles 
Erosion control blankets 

Rolls of blue/ white sheets measuring 
30-40 m by 5-6 ft are approximately 
S$45. These sheets can as well be used 
to cover fencing and serve as a 
windbreak. 
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Aspect Sources of Impact Controls/ Mitigation Equipment/ Resources Costs involved 

Reuse of dispose appropriately spent 
bentonite and other grouts  

Licensed collector Cost estimate cannot be provided at 
this stage: depends amounts of grout 
that can be reused.  

Install turbidity screens or curtains in 
Rochor Canal 

Turbidity screen Cost estimate cannot be provided at 
this stage: depends on number and 
design of screens. 

Install a sedimentation pond or tank to 
settle suspended solids prior to 
discharge to public stormwater drains.   

Sedimentation pond or tank Costs of sedimentation tank or pond at 
worksite - to be confirmed in erosion 
control plan.  

Alternatively, install a treatment system 
(either a chemical system (coagulants) 
or a membrane) 

Treatment system Costs of chemical treatment system. 

Install a turbidity and total suspended 
solids monitoring device at the point of 
discharge to public stormwater drains. 

Suspended solids monitoring devices 
Labour costs of monitoring 

Costs of turbidity/ TSS monitoring 
device (several thousand  dollars) 
times the number of devices needed. 

Drip collection devices for temporary 
fuel tanks on sealed areas with a 
bunded enclosure capable of containing 
100% of the inventory of the largest 
tank. 

Drip collection devices 
Bunds 

Cost estimate cannot be given at this 
stage, depends on temporary fuel 
storage plans. Costs includes costs of 
drip collection devices and creating 
bunded areas. 

Secure area for temporary fuel and 
other hazardous materials (eg. lube oil 
etc.)  

Planning measure 
Fencing 

Shall be included in planning - 
associated costs related to fencing. 

Restrict refuelling activities within 100 
m of watercourses. 

Work measure - Environmental Officers to 
monitor and take action 

Associated costs are the labour costs of 
Environmental Officers. 

Identify dedicated maintenance and 
refuelling areas; provide bunded hard 
standing and sediment traps and oil 
interceptors. 

Planning measure 
Bunds 
Sediment traps 
Oil inceptors 

Exact cost estimate cannot be given at 
this stage: depends on detailed 
worksite planning. Associated costs 
are related to creation of bunded areas. 

Spent lubrication oils shall be disposed 
of appropriately 

Work measure - Environmental Officers to 
monitor and take action 

Disposal costs of hazardous materials 

Provide workers with adequate 
sanitation facilities. 

Work measure - Environmental Officers to 
monitor and take action 

Rental costs of mobile toilets and units. 

Provide chemical toilet facilities and 
dispose waste collected through a 
licensed collector 

Work measure - Environmental Officers to 
monitor and take action 

Rental costs of mobile toilets and units 
and costs of non-hazardous waste 
disposal. 

Provide at least 1 latrine for every 15 
workers. 

Work measure - Environmental Officers to 
monitor and take action 

Rental costs of mobile toilets and units 
required 
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Aspect Sources of Impact Controls/ Mitigation Equipment/ Resources Costs involved 

Dispose all waste through a licensed 
waste collector 

Work measure - Environmental Officers to 
monitor and take action 

Costs of waste disposal. 

Cut vegetation The construction Contractor shall  
develop a solid and hazardous waste 
management plan 

Work planning measure Associated costs are the development 
of a plan. 

Excavated and inert 
material (soil, broken 
rock, etc.) 

Timber or wood from cut vegetation can 
be recovered for use in the wood 
industry. 

Work measure - Environmental Officers to 
monitor and take action 

Associated costs are the labour costs of 
Environmental Officers. 

General construction 
waste 

Use cut vegetation in erosion protection, 
disposal via natural decomposition 
(composting) and standard forestry 
management practices. 

Work measure - Environmental Officers to 
monitor and take action 

Associated costs are the labour costs of 
Environmental Officers. 

General refuse Reuse surplus excavated material and 
inert wastes (soil, broken rock etc.) as 
structural fill, landscaping, erosion 
control and restoration features 
wherever practicable. 

Work/ Planning measure - Environmental 
Officers to monitor and take action 

Associated costs are the labour costs of 
Environmental Officers. 

Recover and recycle scrap metals (eg. 
welding rods, end caps, off-cuts etc.)  

Work measure - Environmental Officers to 
monitor and take action 

Associated costs are the labour costs of 
Environmental Officers. 

Other inert general wastes will be 
collected and disposed of via local 
dumpsites. 

Work measure - Environmental Officers to 
monitor and take action 

Costs of waste disposal. 

Proper storage and disposal for General 
refuse and hazardous waste generated 
on-site  

Work/ Planning measure - Environmental 
Officers to monitor and take action 

Associated costs are the labour costs of 
Environmental Officers. 

WASTE 

Hazardous wastes 

Licensed waste collector to collect 
accumulated waste from chemical toilet 
facilities/ septic tank system  

Work measure - Environmental Officers to 
monitor and take action 

Costs of waste disposal. 

Appropriate management of refuelling, 
fuel loading/ unloading, lube oil 
change-outs, waste storage and disposal 
etc. 

Work/ Planning measure - Environmental 
Officers to monitor and take action 

Associated costs are the labour costs of 
Environmental Officers plus costs of 
spill kits. 

In-place spill response and clean-up 
procedures. 

Work/ Planning measure - Environmental 
Officers to monitor and take action 

Associated costs are the labour costs of 
Environmental Officers plus costs of 
spill kits. 

SOIL  
AND  
GROUND- 
WATER 

Accidental fuel and oil 
spillages, lube oil change-
outs, inappropriate waste 
disposal materials have 
the potential to 
contaminate soil and 
groundwater resources 

Waste management plans/ off-site 
waste disposal; and 

Work/ Planning measure - Environmental 
Officers to monitor and take action 

Associated costs are the labour costs of 
Environmental Officers. 



 

ENVIRONMENTAL RESOURCES MANAGEMENT  ARUP SINGAPORE PTE LTD 
0077256 DTL 2 CONTRACT 9152 EIA PACKAGE 3 (C919&920) REPORT REV 1 3 OCTOBER, 2008 

129 

Aspect Sources of Impact Controls/ Mitigation Equipment/ Resources Costs involved 

Hazardous materials handling and 
storage procedures. 

Work/ Planning measure - Environmental 
Officers to monitor and take action 

Associated costs are the labour costs of 
Environmental Officers. 

Bunded temporary fuel storage tanks Bunds Cost estimate cannot be given at this 
stage, depends on temporary fuel 
storage plans. Associated costs are 
costs of creating bunded areas. 

Hard surfaced refuelling areas with 
collection devices 

Planning measure 
Surfaced area 
Collection devices 

Costs are associated with construction 
of temporary hard standing. 

Drip collection devices Drip collection devices  Costs of drip collection devices and 
amount required. 

Provision of secure materials storage 
areas. 

Planning measure Costs are associated with construction 
of temporary hard standing. 

Construction dust from 
earthworks (site clearing, 
excavation,  tunnelling, 
stockpile storage and 
handling, building of 
stations on ground level 
etc) 

Refer to AIR, WATER and ECOLOGY    

Emissions from 
construction vehicles and 
equipment and machinery 

    

HERITAGE,  
HISTORIC 
RESOURCES 

Vibration from 
excavation, tunnelling 
and piling works. 
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8 ENVIRONMENTAL MONITORING PLAN 

8.1 INTRODUCTION 

An Environmental Monitoring Plan (EMP) provides information and feedback 
for more effective planning for environmental protection. The objectives of an 
EMP include: 
  
• Ensuring compliance with the mitigation measures (including off-setting 

and enhancement measures) identified in an EIA; and  
 
• Determining the project’s actual environmental impacts so that 

modifications can be made to the project or the project’s mitigation 
measures, if necessary (Lohani et al, 1997).  

 
The following sections describe the EMP’s structure and responsibilities, 
monitoring programme and site audits; these sections serve to provide 
guidance and an outline to develop a comprehensive Environmental 
Monitoring and Auditing (EM&A) Manual at a later stage, when the design, 
construction methods and programme are finalised and specific requirements 
for monitoring and auditing can be developed. The following sections also 
reflect the nature of this impact assessment.  
 

8.2 STRUCTURE AND RESPONSIBILITIES 

The ownership of the EMP lies ultimately with the Supervising Officer (SO), 
who is the officer that oversees all aspects of the construction works by the 
various engineering contractors (or CT) for a particular project. The CT, in 
reporting to the SO, is expected to appoint an Environmental Team (ET) to 
implement the EMP and provide the necessary assistance required by the ET to 
carry out monitoring programmes and implement all other EMP related 
actions. In implementing the EMP, the ET are expected to hold the requisite 
and relevant experience to carry out various tasks such as monitoring, data 
analysis, compliance checking, site audits and provide advice on suitable 
mitigation measures. The effectiveness of the EMP implementation will be 
tracked by a SO-appointed Environmental Consultant (EC), who is 
independent from the management of the construction works but empowered 
to audit its environmental performance. 
 

8.3 MONITORING PROGRAMMES 

Based on the evaluations contained in Section 6, monitoring programmes are 
recommended in Table 8.3a for air, noise and water, as these are the significant 
environmental aspects. SAC-SINGLAS accredited laboratory or third party such 
as academic institute shall be commissioned to monitor air, noise and water 
during the construction phase of 921DTL2.  
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Table 8.3a Environmental Monitoring Programmes 

Specification Parameter 

AIR NOISE  WATER 

Monitoring parameters • PM10 24-hour  
• TSP 24-hour 
• Wind Speed and direction 

• Leq (24-hours) • TSS 
• Temperature 
• pH 
• Conductivity 
• Dissolved Oxygen  
• Oil and grease 

Sampling Locations • Newton Hawker Centre; 
• Alliance Francaise; 
• Robin Walk Bungalows; 
• Robin Walk Shophouses; 
• Stevens Court; 
• Eco-Lake; and 
• Plant Resource Centre. 

• Bethlehem Bible Presbyterian Church; 
• Eco-Lake; 
• Plant Resource Centre;  
• The Equatorial; 
• Stevens Court; 
• Robin Walk Bungalows 
• Robin Walk Shophouses 
• Singapore Chinese Girls School 
• Dunearn Gardens 
• Alliance Francaise de Singapour; and  
• Chao Yang Special School 

• Bukit Timah Canal 
• Eco-Lake 
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Specification Parameter 

AIR NOISE  WATER 

Frequency • Once a week, when construction works are 
underway 

• Response to complaints 

• Once a week, when construction works 
are underway 

• Response to complaints 

• Two days week, when construction 
works are underway  

• In the event of any leakage or 
spillage of hazardous substances, oil, 
or toxic chemicals 

 
Duration • 24 hours per event 

• If TSP or PM10 levels are found to exceed 
criteria, or if complaints are received, the 
duration shall be increased to 5 consecutive 
days per time (3 being workdays and 2 being 
weekends), until such time these levels 
reduce and comply with the criteria. 

• 24 hours per event 
• If noise levels are found to exceed criteria, 

or if complaints are received, the 
frequency shall be made continuous until 
noise levels are below criteria. 

• Grab samples 

Monitoring Method 
 

• High volume sampling with gravimetric 
determination 

• Wind speed/ direction sensor 

• Standard method ISO 1996/1-1982 • Standard Method for the 
Examination of Water and 
Wastewater of AWWA, APHA and 
WEF and visual inspection 

Responsible Person • Appointed Engineering Contractor  • Appointed Engineering Contractor • Appointed Engineering Contractor  
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8.3.1 Event and Action Plans 

Air, noise and water quality criteria, in the form of Action and Limit Levels, 
shall be set to recognise or identify non-compliance events. Table 8.3a presents a 
general guide or reference to setting these Action and Limit Levels. 

Table 8.3a Action and Limit Levels 

Parameter/ Time Period Action Limit 

Air 

TSP (1-hour) 

in µg/m³ 
 

• For baseline level ≤ x µg/m³, 

Action level = (130% of baseline 

level + Limit level)/2 

• For baseline level > x µg/m³, 

Action level = Limit Level 
 

500 
 

Noise 
7 am to 7 pm  
 

75 dB(A)1 

7 pm to 7 am 

When one documented complaint is 

received from any one of the sensitive 

receivers 
 

65 dB(A)2 

Water 
DO in mg/l 
(Surface, Middle & 
Bottom) 
 
 

90% of the DO levels measured at the 
upstream control station3 on the same 
day for all three layers 
 

80% of the DO levels 
measured at the 
upstream control 
station on the same 
day or 4 mg/l 
(surface and middle) 
or 2 mg/l (bottom), 
whichever is lower. 
 

SS in mg/l 
(depth-averaged) 
 

120% of upstream control station’s SS 
measured on the same day 
 

130% of upstream 
control station’s SS 
measured on the 
same day 
 

Turbidity in NTU 
(depth-averaged) 
 
 

120% of upstream control station’s 
turbidity levels measured on the 
same day 

120% of upstream 
control station’s 
turbidity levels 
measured on the 
same day  

Notes: 
1 Referring to 12 hours Leq. In the case of hospitals, schools, institutions of higher learning, 
homes for the aged sick, etc., the limit is 60 dB(A) (EPM(Control of Noise at Construction Sites) 
Regulations) 
2 Referring to 12 hours Leq. In the case of hospitals, schools, institutions of higher learning, 
homes for the aged sick, etc., the limit is 50 dB(A) (EPM(Control of Noise at Construction Sites) 
Regulations) 
3 To account for other construction activities that may be undertaken in the vicinity at the same 
time as the DTL2 construction, control station(s) shall be located in addition to the monitoring 
stations proposed in Section 8.3. Control station(s) shall be located within the same water body 
(in this instance Rochor Canal and Bukit Timah Canal); however it shall be outside the area of 
influence of works. 

 
A plan shall be put in place to ensure that in the event of a non-compliance, all 
parties involved including the ER, ET, EC and SO will work together to bring a 
particular environmental aspect back to compliance. Table 8.3b presents a 
general guide or reference to setting such a plan to address non-compliance to 
Action and Limit Levels respectively.
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Table 8.3a General Guide to Event and Action Plans 

Action Event 

ET CT SO EC 

Action Level 1. Notify EC, SO and CT. 
2. Carry out investigations and identify 
source. Investigations shall include 
checking monitoring data, all plant, 
equipment and CT’s working 
methods; and repeat measurements if 
required. 

3. Report the results of investigation to 
EC, SO and CT. 

4. Discuss with the CT and EC and 
formulate remedial measures. 

Increase monitoring frequency to check 
mitigation measures. 

1. Rectify any unacceptable practice. 
2. Submit and obtain ET,SO and EC 
agreement on amended working 
methods or mitigation proposals.  

3. Implement agreed mitigation or 
remedial measures. 

 

1. Review CT’s amended working 
methods or mitigation proposals. 

2. Supervise the implementation of 
amended working methods or 
mitigation (remedial) measures if 
appropriate. 

 

1. Check ET’s investigation including 
submitted monitoring data. 

2. Check CT’s amended working 
methods or mitigation proposals that 
has been reviewed by the ET and 
advise the SO accordingly. 

3. Supervise selected remedial measures. 

Limit Level 1. Notify EC, SO and CT (also NEA). 
2. Carry out investigations and identify 
source. Investigations shall include 
checking monitoring data, all plant, 
equipment and CT’s working 
methods; and repeat measurements to 
confirm findings. 

3. Carry out analysis of CT’s working 
procedures to determine possible 
mitigation to be implemented. 

4. Inform EC, SO and CT (also NEA)the 
causes & actions taken for the 
exceedances. 

5. If exceedance stops, cease additional 
  monitoring. 

1. Take immediate action to avoid 
further exceedance. 

2. Submit and obtain ET,SO and EC 
agreement on amended working 
methods or mitigation proposals.  

3. Implement agreed mitigation or 
remedial measures  

4. Resubmit proposals if the exceedance 
still persists and cannot be controlled. 

5. Stop the works that are causing the 
exceedance (as determined by the SO) 
until the exceedance is abated. 

 

1. Review CT’s amended working 
methods or mitigation proposals. 

2. Supervise the implementation of 
amended working methods or 
mitigation (remedial) measures if 
appropriate. 

3. If exceedance continues, determine 
which works are causing the 
exceedance and instruct the CT to 
stop that work until the exceedance is 
abated. 

 

1. Check ET’s investigation including 
submitted monitoring data. 

2. Check CT’s amended working 
methods or mitigation proposals that 
has been reviewed by the ET and 
advise the SO accordingly. 

3. Supervise selected remedial measures. 
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8.4 SITE AUDITS FOR COMPLIANCE WITH MITIGATION MEASURES 

Regular site audits during the construction phase by the ET are vital in 
extracting information about construction activities that in turn provide a 
realistic assessment how effectively these activities have had the mitigation 
measures implemented to minimise its impact on the environment. Site audits 
shall consist of site inspections and a system to address deficiencies and 
corrective actions.  
 

8.4.1 Site Inspections 

Site inspections shall be conducted by the ET on a weekly basis during the 
duration of the construction works. The procedure of the site inspection shall 
be determined together with the EC with feedback from the engineering 
contractor around the nature, sequence and methods of the construction 
activities that will take place within a specified location or area and at the 
specified time. The procedure for site inspections shall also account for its 
existing environmental conditions or baseline, the applicable regulations or 
standards that will have to be complied with and the mitigation measures that 
will be put in place. A checklist shall be created to capture these aspects and 
make for effective site inspections. 
  

8.4.2 Complaints and Corrective Actions 

The ET is responsible for handling all complaints that may be received from 
the public, the sensitive receptors in particular. Complaint investigation 
procedures shall be developed and followed through. The following is a typical 
procedure the ET could employ when a complaint is first received: 
 
• Record the details of the complaint and date of receipt onto a complaint 

database; 
• Notify the EC soon after; 
• Investigate the validity of the complaint (e.g. check relevant monitoring 

data, plant, equipment and CT working methods); 
• If valid, identify suitable mitigation measures (corrective action) with the 

CT and with the SO and EC’s agreement, implement these measures; 
• Conduct additional monitoring and site audits as required to verify the 

problem is rectified and to avoid repeat complaints; 
• Record complaints investigation and actions taken in the month EM&A 

reports; and  
• Follow up with the Complainant that the issue has been resolved or 

otherwise. 
 
If complaints are made directly to the NEA, the ET shall submit to the NEA 
sufficient investigative and corrective action reports to demonstrate that the 
complaint is being addressed. 
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Abbreviations/ Acronyms 



 

 
ABBREVIATIONS/ ACRONYMS 

 

AMSL  Above Mean Sea Level 

APHA  American public Health Association 
ASR  Air Sensitive Receptors 

AWWA  American Water Works Association 
bgl  Below Ground Level 

CBPU  Central Building Plan Unit 
CO  Carbon Monoxide 

CO2  Carbon Dioxide 

COPPC  Code of Practice on Pollution Control 
dB  Decibel 

DIV  Dutch Intervention Value 
DTL  Downtown Line 

DTL1  Downtown Line 1 
DTL2  Downtown Line 2 

DTL3  Downtown Line 3 
DTV  Dutch Target Value 

EA  Environment Agency 
EIA  Environmental Impact Assessment 

EHS  Environmental, Health and Safety 
EMP  Environmental Management Plan 

EPMA  Environment Protection and Management Act 
EPD  Environmental Protection Division 

EPHA  Environmental Public Health Act 
EPHD  Environmental Public Health Division 

ERM  Environmental Resources Management 
FSSD  Fire Safety and Shelter Department 

GWC  General Waste Collectors 

ha  Hectares 
IAQ  Indoor Air Quality 

IDA  Infocomm Development Authority of Singapore 

IFC  International Financial Corporation 

IR  Integrated Resort 

JTC  JTC Corporation 
Leq  Equivalent Sound Level 

LOR  Level of Reporting 

LTA  Land Transport Authority 

MEWR  Ministry of the Environment and Water Resources 

MICA  Ministry for Information, Communications and the Arts 

mg/Nm3  Milligram per Normal Cubic Meter 

MOM  Ministry of Manpower 

MND  Ministry of National Development 
MPA  Maritime and Port Authority of Singapore 



 

MRT  Mass Rapid Transit 
MSD  Meteorological Services Division 

NEA  National Environment Agency 

NEL  North East Line 

NLB  National Library Board 

NO2   Nitrogen Dioxide 

NOx   Nitrogen Oxides 

NParks  National Parks Board 
NSR  Noise Sensitive Receptor 

OWMP  Operational Waste Management Plan 
PCD  Pollution Control Department 

PM  Particulate Matter 
PS  Power Supply  

PE  Professional Engineer 
PM  Particulate Matter 

PTA  Parks and Trees Act 
PUB  Public Utilities Board 

PWC  Public Waste Collectors 
QP  Qualified Person 

RPD  Relative Percentage Difference 
SAC  Singapore Accreditation Council 

SCDF  Singapore Civil Defence Force 
SDA  Sewerage and Drainage Act 

SINGLAS  Singapore Laboratory Accreditation Scheme 

SO2  Sulphur Dioxide 

SOP  Standard Operating Procedures 
SPL  Sound Pressure Level 

SS  Suspended Solids 
SVOC  Semi Volatile Organic Compound 

TAQMMS  Telemetric Air Quality Monitoring and Management System 
TCA  Tree Conservation Areas 

TDS  Total Dissolved Solids 
TIW  Toxic Industrial Waste 

TIWC  Toxic Industrial Waste Collector 
TOP  Temporary Occupation Permit 

TPH  Total Petroleum Hydrocarbons 
TSP  Total Suspended Particulates 

TSS  Total Suspended Solids 
USEPA  United States Environmental Protection Agency 

URA  Urban Redevelopment Authority 
VOC  Volatile Organic Compound 

WEF  World Environment Federation 
WHO  World Health Organization 
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B1 LEGISLATIVE & PERMITTING REQUIREMENTS 

Singapore has only one level of government (national) and both institutions 

and laws tend to be based on British norms.  Singapore’s approach to 

environmental regulation is generally standards based and non-prescriptive.  

The relatively general laws that have been enacted are supplemented by Codes 

of Practice, and by relatively stringent enforcement of what are considered to 

be the key provisions and principles of the laws.   

 

The Ministry of the Environment and Water Resources (MEWR) is responsible 

for protecting public health and enhancing the environment as well as 

managing water resources (the latter via the Public Utilities Board, for which it 

is responsible).  MEWR has developed and implemented comprehensive 

environmental protection and public health programmes with a high standard 

of public health.  These include putting in place the environmental 

infrastructure such as drains, sewers, sewage treatment works, refuse 

incineration plants and transfer stations, as well as the legal framework and 

control measures to protect the environment. 
 

Under MEWR are two statutory boards, namely: 

 

• The National Environment Agency (NEA) – The NEA was formed on 1st 

July 2002 to focus on the implementation of environmental policies.  It is 

responsible for pollution control, enforcement, screening of new 

developments and other key functions relating to industry.  The key 

divisions/ departments of the NEA comprise the Environmental Protection 

Division (EPD), Environmental Public Health Division (EPHD), and the 

Meteorological Services Division (MSD); and 

 

• The Public Utilities Board (PUB) – The key functions of the PUB are to yield 

maximisation and diversification of water resources, to ensure proper 

treatment and disposal of waste water, reclamation and recycling of used 

water, water demand management and stormwater management. 

 

Environmental legislation in Singapore has been governed primarily by the 

Environmental Pollution Control Act (EPCA) and its Regulations, which came 

into effect on 1st April 1999.  This act consolidated previously separate laws on 

air, water, noise pollution and hazardous substance control.  On 1st January 

2008, the title of Environmental Pollution Control Act was amended to the 

Environmental Protection and Management Act (EPMA), to provide for the 

protection and management of the environment and resource conservation. 

 

Other statutes that govern environmental aspects relevant to this project 

include the Environmental Public Health Act (EPHA) and Regulations, and the 

Sewerage and Drainage Act (SDA) and Regulations.   
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The Ministry of National Development (MND) is responsible for 

infrastructural development in Singapore. NParks is a statutory Board under 

the MND and is responsible for providing and managing the Parks and Nature 

reserves in Singapore. NParks is also the lead agency in the efforts to 

continually upgrade the Landscape and Horticulture Industry in Singapore. 

The key function of NParks is nature conservation, monitoring and 

coordinating measures to ensure the health of designated nature areas.   The 

protection of flora and fauna are legislated under the Parks and Trees Act (PTA) 

and Regulations and Wild Animals and Birds Act (WABA) and Regulations.   

 

The National Environment Agency (NEA) regulates the EPMA and the EPHA, 

and the Public Utilities Board (PUB) regulates the SDA.  The National Parks 

Board (NParks) regulates the PTA and WABA. 

 

B1.1 ENVIRONMENTAL PROTECTION AND MANAGEMENT  ACT (EPMA) 

The EPMA is an umbrella act addressing most areas of environmental concerns 

for the control of air pollution (Part IV), water pollution (Part V), land 

contamination (Part VI), hazardous substances (Part VII), noise (Part VIII) and 

licences and industrial plant works (Part IX).  Regulations enacted under this 

Act concerning air pollution, trade effluents, hazardous substances, noise, etc. 

are as follows: 

 

• Environmental Protection and Management (Air Impurities) Regulations, 2001; 

• Environmental Protection and Management (Trade Effluent) Regulations, 1999;  

• Environmental Protection and Management (Hazardous Substances) Regulations, 

1999; 

• Environmental Protection and Management (Ozone Depleting Substances) 

Regulations, 2001;  

• Environmental Protection and Management (Boundary Noise Limits for Factory 

Premises) Regulations, 1999; 

• Environmental Protection and Management (Fees for Licences) Regulations, 1999;  

• Environmental Protection and Management (Control of Noise at Construction 

Sites) Regulations, 1999 and 

• Environmental Protection and Management (Prohibition on Use of Open Fires) 

Order, 1999. 

 

The above regulations are administered and enforced by the NEA, MEWR.  

Many of the laws also give Government ministries the power to issue direction 

on environmental protection and pollution control as required. This has led to 

the development of numerous Codes of Practice issued by NEA, including the 

following: 

 

• Code of Practice on Pollution Control (2004 Edition); 

• Code of Practice on Environmental Health (2005 Edition); 

• Code of Practice on Surface Water Drainage (2000 Edition); 

• Code of Practice on Sanitary Plumbing and Drainage System (1990 Edition); 
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• Code of practice for noise control on construction and demolition sites (1998 

Edition); 

• Standard Specification for Sewerage Works ; and 

• Sewerage Procedures and Requirements. 

 

Some of the more relevant EPCA regulations to this project are summarized 

below. 

 

B1.1.1 Air Emissions and Standards 

The Pollution Control Department (PCD) of the National Environment Agency 

(NEA) is responsible for the regulation and enforcement of all matters related 

to air pollution.  The Environmental Protection and Management (Air Impurities) 

Regulations 2001 promulgate new emission standards, which are presented in 

Table 1.1a.  The standards aim to control air emissions from industries to help 

maintain ambient air quality in Singapore.   

Table B1.1a Singapore Air Emission Standards 

 Substance Trade, industry, process, 

fuel burning equipment 

or industrial plant 

Emission Limits 

(a) Ammonia and 

ammonium compounds 

Any trade, industry or 

process 

76 mg/Nm3 expressed as 

ammonia 

(b) Antimony and its 

compounds 

Any trade, industry or 

process 

5 mg/Nm3 expressed as 

antimony 

(c) Arsenic and its 

compounds 

Any trade, industry or 

process 

1 mg/Nm3 expressed as arsenic 

(d) Benzene Any trade, industry or 

process 

1 mg/Nm3 

(e) Cadmium and its 

compounds 

Any trade, industry or 

process 

3 mg/Nm3 expressed as 

cadmium 

(f) Carbon monoxide Any trade, industry, 

process or fuel burning 

equipment 

625 mg/Nm3 

(g) Chlorine Any trade, industry or 

process 

32 mg/Nm3 

(h) Copper and its 

compounds 

Any trade, industry or 

process 

5 mg/Nm3 expressed as copper 

(i) Dioxins and furans Any waste incinerator 1. 1.0 ng TEQ/Nm3 for waste 

incinerators commissioned 

before 1st Jan 2001 

2. 0.1 ng TEQ/Nm3 for waste 

incinerators commissioned 

on or after 1st Jan 2001 

(j) Ethylene oxide Any trade, industry or 

process 

5 mg/Nm3 

(k) Fluorine, hydrofluoric 

acid or inorganic fluorine 

compounds 

Any trade, industry or 

process 

50 mg/Nm3 expressed as 

hydrofluoric acid 

(l) Formaldehyde Any trade, industry or 

process 

20 mg/Nm3 

(m) Hydrogen chloride Any trade, industry or 

process 

200 mg/Nm3 
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 Substance Trade, industry, process, 

fuel burning equipment 

or industrial plant 

Emission Limits 

(n) Hydrogen sulphide Any trade, industry or 

process 

7.6 mg/Nm3 

(o) Lead and its compounds Any trade, industry or 

process 

5 mg/Nm3 expressed as lead 

(p) Mercury and its 

compounds 

Any trade, industry or 

process 

3 mg/Nm3 expressed as 

mercury 

(q) Oxides of nitrogen Any trade, industry, 

process or fuel burning 

equipment 

700 mg/Nm3 expressed as 

nitrogen dioxide 

(r) Particulate substances 

including smoke, soot, 

dust, ash, fly-ash, cinders, 

cement, lime, alumina, 

grit and other solid 

particles of any kind 

Any trade, industry, 

process, fuel burning 

equipment or industrial 

plant (except for any cold 

blast foundry cupolas) 

1. 100 mg/Nm3; or 

2. Where there is more than 

one flue, duct or chimney in 

any scheduled premises, the 

total mass of the particulate 

emissions from all of such 

flue, duct or chimney 

divided by the total volume 

of such emissions shall not 

exceed 100 mg/Nm3 and 

the particulate emissions 

from each of such flue, duct 

or chimney shall not exceed 

200 mg/Nm3 at any point in 

time 

3. Ringelmann No.1 or 

equivalent opacity (Not to 

exceed more than 5 minutes 

in any period of one hour) 

(s) Styrene monomer Any trade, industry or 

process 

100 mg/Nm3 

(t) Sulphur dioxide (non-

combustion sources) 

Any trade, industry or 

process 

500 mg/Nm3 

(u) Sulphur trioxide and 

other acidic gases 

The manufacture of 

sulphuric acid 

500 mg/Nm3 expressed as 

sulphur trioxide.  Effluent gases 

shall be free from persistent mist 

(v) Sulphur trioxide or 

sulphuric acid mist 

Any trade, industry or 

process, other than any 

combustion process and 

any plant involving the 

manufacture of sulphuric 

acid 

100 mg/Nm3 expressed as 

sulphur trioxide 

(w) Vinyl chloride monomer Any trade, industry or 

process 

20 mg/Nm3 

Notes: 

1. The concentration of any substance specified in the first column emitted from any operation 

in any trade, industry, process, fuel burning equipment or industrial plant specified in the 

second column shall not at any point before admixture with air, smoke or other gases, 

exceed the limits specified in the third column. 

2. Nm3 is defined as that amount of gas which when dry, occupies a cubic metre at a 

temperature of 0 °C and an absolute pressure of 760 mmHg. 

Source: Environmental Pollution Control (Air Impurities) Regulations 2001 
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The NEA carries out routine monitoring of ambient air quality through the 

Telemetric Air Quality Monitoring and Management System (TAQMMS).  This 

system comprises 13 remote monitoring stations which are located around 

Singapore and linked into a Central Control System (CCS).  Most air quality 

monitoring stations are located on the Singapore mainland and are distributed 

amongst urban, industrial, suburban and roadside locations.  The NEA 

assesses the results against WHO and the USEPA reference standards, as 

Singapore itself does not stipulate its own ambient air quality standards.      

 

B1.1.2 Liquid Effluents and Water Standards 

The PCD of the NEA and the Sewerage and Drainage Department of the Public 

Utilities Board (PUB) have prime responsibility for the regulation of liquid 

effluent being discharged into surface water bodies and into sewers and drains, 

respectively.  The main legislative instruments governing water pollution are 

the Environmental Protection and Management Act (Part V) 1999, the 

Environmental Protection and Management (Trade Effluent) Regulations 1999 and 

the Sewerage and Drainage (Trade Effluent) Regulations 1999.     

 

Singapore’s trade effluent limits and water quality criteria for inland/ coastal 

waters are presented in Table 1.1b. 

Table B1.1b Allowable Limits for Trade Effluent  

 Items of Analysis **Discharge Limits 

for sewer (Units in 

mg/l or otherwise 

stated) 

***Discharge Limits 

to watercourse (sea) 

(Units in mg/l or 

otherwise stated) 

1 Temperature of discharge 45 ºC 45 ºC 

2 Colour - 7 Lovibond Units 

3 Ph  6 – 9 6 – 9 

4 BOD5 400 50 

5 COD 600 100 

6 Total Suspended Solids (TSS) 400 50 

7 Total Dissolved Solids (TDS) 3,000 - 

8 Chloride (as Chloride ion) 1,000 - 

9 Sulphate (as SO4) 1,000 - 

10 Sulphide (as sulphur) 1 0.2 

11 Cyanide (as CN) 2 0.1 

12 Detergents (linear alkylate 

sulphonate as methylene blue 

active substances) 

30 15 

13 Grease and Oil (Total & 

Hydrocarbons) 

60 (HC) and 100 

(non HC) 

10 

14 Arsenic 5 0.1 

15 Barium 10 2 

16 Tin 10 - 

17 Iron (as Fe) 50 10 

18 Beryllium 5 - 

19 Boron 5 5 

20 Manganese 10 5 

21 Phenolic compounds (expressed 

as phenol) 

0.5 0.2 

22 *Cadmium 1 0.1 
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 Items of Analysis **Discharge Limits 

for sewer (Units in 

mg/l or otherwise 

stated) 

***Discharge Limits 

to watercourse (sea) 

(Units in mg/l or 

otherwise stated) 

23 *Chromium (trivalent and 

hexavalent) 

5 1 

24 *Copper  5 0.1 

25 *Lead 5 0.1 

26 *Mercury 0.5 0.05 

27 *Nickel 10 1 

28 *Selenium 10 0.5 

29 *Silver 5 0.1 

30 *Zinc 10 1 

31 *Metals in total 10 1 

32 Chlorine (Free) - 1 

33 Phosphate (as PO4) - 5 

34 Calcium (as Ca) - - 

35 Magnesium (as Mg) * - 

36 Nitrate (as NO3) - - 

37 Fluoride (as fluoride ion) 15 - 

Notes: 

 *The concentration of Toxic Metal shall not exceed the limits as shown, individually or in 

total. 

 

**The trade effluent discharged must not include: 

• Any toxic industrial waste specified in the first column of the Schedule to the 

Environmental Public Health (Toxic Industrial Waste) Regulations (Cap. 95, Rg 11);  

• Calcium carbide;  

• Petroleum spirit or other inflammable substance;  

• Any organic compound specified in the First Schedule ie. methylene chloride, 

trichloroethylene, 111 trichloroethane, toluene, styrene, methyl tert butyl ether, 

nonane, decane, tetrachloroethylene, ethyl benzene, xylene, hexane, heptane, octane, 

1,2,4 trimethylbenzene, Furan, Tetrahydrofuran, NN dimethly formamide, benzene, 

turpentine, polybrominated diphenyl ether, isobutabol, methyl ethyl ketone, methyl 

isobutyl ketone, isopropyl ether, diethyl ether and dimethyl sulphoxide; 

• Materials that many be a hazard to human life, a public nuisance, injurious to health 

or otherwise objectionable. 

• Yeast, spent or unspent molasses, crude tar, oil, crude oil, carbon disulphide, hydro-

sulfide, polysulfide; 

• Refuse, garbage, sawdust, timber, or any solid matter; 

• Any waste or refuse liable to form a viscous or solid coating or deposit on any part of 

the public sewer or sewerage system; 

• Any excessively discolouring substance; 

• Materials that may give rise to fire or explosion hazards; 

• Pesticides, fungicides, insecticides, herbicide, rodenticide or fumigants ; 

• Blood waste; 

• Infectious waste; and 

• Radioactive material. 

 

 

 

B1.1.3 Hazardous Chemicals Management 

The PCD of the NEA is responsible for overseeing the control of hazardous 

chemicals/ substances in Singapore.  However, co-ordination with other 

governmental agencies is necessary since the control of chemicals covers a 

wide spectrum of environmental, health and safety concerns.  Various 
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legislative instruments, including those for hazardous wastes, therefore 

regulate their control. 

 

Of particular relevance here, the Environmental Protection and Management Act 

1999 (Part VII) and the Environmental Protection and Management (Hazardous 

Substances) Regulations 1999 cover the management, use, exposure, 

transportation and sale of hazardous substances.  The regulations detail 

specific procedures and requirements to help ensure safe handling, 

management and transport of hazardous substances.  This includes a 

requirement that adequate information, emergency action procedures and 

chemical descriptions of the hazardous substances are transferred between the 

buyer and seller of chemicals and to the company transporting the chemicals. 

 

Over 100 chemicals have been classified as Hazardous Substances1 including 

ODS, and are hence subject to special requirements.  

 

B1.1.4 Noise and Vibration 

Noise limits are specified under the Environmental Protection and Management 

Act (Part VIII) 2008, Environmental Protection Management (Control of Noise at 

Construction Sites) Amendment Regulations 2007 and the Environmental Protection 

Management (Boundary Noise Limits for Factory Premises) Regulations 1999.   

 

The proposed construction works will be required to comply with provisions 

specified in the Environmental Pollution Control (Boundary Noise Limits for Factory 

Premises) Regulations 1999.  The regulations stipulate the maximum permitted 

noise level at the affected premises near the construction sites.  

 

A summary of long and short-term maximum permissible noise levels, as 

stipulated within the Regulations, are provided in Tables 1.1c-e.  The 

regulations are noise limits and applicable times of day.  Additionally, no 

activity may occur on Sundays or Public holidays. 

 

Table B1.1c Maximum Permissible Noise Levels (Part I, Period Limits)  

Affected Premises Day (07.00 – 19.00) (dBA) (1,2) Evening (19.00 – 07.00) (dBA) 

Hospitals, schools, 

institution of higher 

learning, homes for aged 

sick, etc. 

60 50 

Residential buildings located 

less than 150 m from the 

construction site where the 

noise is being emitted 

75 - 

Buildings (other than those 

in paragraphs above) 

75 65 

Notes: 

                                                      
1 A full list of all substances classified and excluded can be referred to on the Internet at the 

following URL: http://app.nea.gov.sg/cms/htdocs/article.asp?pid=1428. 
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Affected Premises Day (07.00 – 19.00) (dBA) (1,2) Evening (19.00 – 07.00) (dBA) 

(1) Equivalent continuous noise level over the specified period, eg. during day, evening and 

night periods noted above. 

(2) Limits apply on the affected premises. 

Source: Environmental Protection Management (Control of Noise at Construction Sites) Amendment 

Regulations 2008 

 

Table B1.1d Maximum Permissible Noise Levels (Part II, One hour Limits)  

Affected Premises Day (07.00 – 19.00) 

dBA(1, 2) 

Evening (19.00 – 23.00) 

dBA 

Night (23.00 – 07.00) 

dBA 

Hospitals, schools, 

institution of higher 

learning, homes for 

aged sick, etc. 

- - - 

Residential 

buildings located 

less than 150 m from 

the construction site 

where the noise is 

being emitted 

- 65 55 

Buildings (other 

than those in 

paragraphs above) 

- - - 

Notes: 

1) Equivalent continuous noise level over one hour period, eg. during day, evening and 

night periods noted above. 

2) Limits apply on the affected premises. 

Source: Environmental Protection Management (Control of Noise at Construction Sites) Amendment 

Regulations 2008 

 

Table B1.1e Maximum Permissible Noise Levels (Part III, Five Minute Limits)  

Affected Premises Day (07.00 – 19.00) 

dBA(1,2) 

Evening (19.00 – 23.00) 

dBA 

Night (23.00 – 07.00) 

dBA 

Hospitals, schools, 

institution of higher 

learning, homes for 

aged sick, etc. 

75 55 55 

Residential 

buildings located 

less than 150 m from 

the construction site 

where the noise is 

being emitted 

90 70 55 

Buildings (other 

than those in 

paragraphs above) 

90 70 70 

Notes: 

1) Equivalent continuous noise level over one hour period, eg. during day, evening and 

night periods noted above. 

2) Limits apply on the affected premises. 

Source: Environmental Protection Management (Control of Noise at Construction Sites) Amendment 

Regulations 2008 
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B1.1.5 Soil and Groundwater Quality 

There are no standards for soil and groundwater contamination under 

Singapore regulations/ guidelines.  In deriving severity criteria for soil and 

groundwater contamination issues, reference has therefore been made to the 

values contained in the Environmental Quality Objectives in the Netherlands.  This 

Dutch Reference Framework, which was issued by the Dutch Ministry of 

Housing, Physical Planning and the Environment in 2000, represents an 

internationally accepted evaluation framework.  The guidelines present two 

main sets of standards as follows: 

 

• Target Values (hereafter referred to as Dutch Target Value (DTV)), which 

typically represent the background value, where risks of adverse effects to 

human health are considered to be negligible; and 

 

• The Intervention Value (hereafter referred to as Dutch Intervention Value 

(DIV)) indicates the environmental quality level, above which the maximum 

allowable risks of adverse effects on humans and the environment are 

considered unacceptable. 

 

B1.2 ENVIRONMENTAL PUBLIC HEALTH ACT (EPHA) 

The Environmental Public Health Act, 1987 (EPHA, 1987), which came into effect 

on 1st July 1987 establishes the regulatory framework for most issues relating to 

environmental public health including waste management, noise, food 

hygiene, crematoria, etc.  The Environmental Health Department is the 

responsible regulatory authority.  Regulations enacted under this Act are as 

follows: 

 

• Environmental Public Health (Cooling Towers and Water Fountains)Regulations, 

2001; 

• Environmental Public Health (General Waste Collection)Regulations, 1989; 

• Environmental Public Health (Public Cleansing) Regulations, 1970; 

• Environmental Public Health (Swimming Pools) Regulations, 1992; and 

• Environmental Public Health (Toxic Industrial Wastes) Regulations, 1988. 

 

Some of the more relevant EPHA regulations to this project are summarized 

below. 

 

B1.2.1 Environmental Public Health (General Waste Collection) Regulations, 1989 

This regulation sets out the requirements for the management of non-

hazardous general wastes and the duties of generators and companies 

collecting such wastes.  General waste must be managed in an environmentally 

sound manner and collected by a NEA licensed general waste collector. 

 

Singapore’s municipal solid waste disposal infrastructure comprises four 

incineration plants; Ulu Pandan, Tuas, Senoko and Tuas South, and an offshore 



 

ENVIRONMENTAL RESOURCES MANAGEMENT  ARUP SINGAPORE PTE LTD 

0077256 DTL 2 CONTRACT 9152 (921) EIA  9 SEPTEMBER, 2008 

B-10 

Pulau Semakau Landfill.  A total of 5.22 million tons of waste (comprising 

domestic, trade and industrial waste) was collected for disposal/ treatment in 

 2006, where about 45% (or 2.33 million tons) was incinerated, 51% (or 2.66 

million tons) was recycled) and the remaining (about 0.23 million tonnes or 

4%) was landfilled (MEWR, 2007).  

 

B1.2.2 Environmental Public Health (Toxic Industrial Wastes) Regulations, 1988 

This regulation sets out requirements for the generation, management and 

disposal of wastes characterised as hazardous, such as oily sludge, solvents, 

asbestos containing materials, etc.  For hazardous wastes generated and 

managed within Singapore, NEA has set out a list of specific wastes which are 

classified as Toxic Industrial Wastes (TIWs) under the Schedule of this 

regulation.  Special requirements apply to these TIWs.  Main provisions 

include: 

 

• Generators must store the wastes in appropriately labelled containers and 
take measures to ensure that no waste is released into the environment or 

watercourses; 

 

• Generators shall keep a register containing the following particulars in 
respect of TIW:  

 

• Type and quantity generated;  

• Manner of disposal;  

• Date and the quantity supplied or sold to a TIW collector; 

• Name and address of the TIW collector; and 

• Quantity held in stock. 

 

• Generators must contract a licensed TIW Collector2 to collect and treat the 

waste.  Alternatively, the generator could apply for a license to treat the 

waste itself, an option that has been chosen by other refineries and major 

waste producers; and 

 

• A trip ticket consignment note system is in place whereby the generator, 
collector and treatment company must fill in details of the waste, quantity 

and treatment process and forward the note to NEA.  

 

The categories of TIW3  are listed in Table 1.2a.   

                                                      
2 A full list of NEA-licensed TIW Collectors and the types of TIW each company is permitted to 

collect can be downloaded from the Internet at the following URL: 

http://www.nea.gov.sg/cms/pcd/tiwcollectors.pdf. 

 
3 A full list of TIWs under these categories can be downloaded from the Internet at the following 

URL: http://www.nea.gov.sg/cms/pcd/tiw_schedule.pdf. 

 



 

ENVIRONMENTAL RESOURCES MANAGEMENT  ARUP SINGAPORE PTE LTD 

0077256 DTL 2 CONTRACT 9152 (921) EIA  9 SEPTEMBER, 2008 

B-11 

Table B1.2a Toxic Industrial Waste Categories 

Acids 

Alkalis 

Antimony and its Compounds 

Arsenic and its Compounds 

Asbestos 

Cadmium and its Compounds 

Chromium Compounds 

Copper Compounds 

Cyanides 

Fluoride Compounds 

Isocyanates 

Laboratory Wastes 

Lead Compounds 

Mercury and its Compounds 

Metal Catalysts 

Nickel Compounds 

Organic Compounds containing Halogen 

Organic Compounds not containing 

Halogen 

Other Wastes 

Pathogenic Wastes 

Phenolic Compounds 

PCBs and PCTs 

PVCs 

Silver Compounds 

Used, Contaminated Oil 

Zinc Compounds 

Source: Environmental Public Health (Toxic Industrial Wastes) Regulations 1988 

 

B1.2.3 Toxic Industrial Wastes (TIWs) 

Licenced Toxic Industrial Waste Collectors (TIWCs) treat hazardous waste.  

These companies have a wide range of capabilities including incineration, 

physical/ chemical treatment, oil treatment and recovery, solvent recovery, 

stabilisation and other methods.  Information relating to detailed operations 

and capacities of these TIWCs is confidential.  The main integrated treatment 

contractors have facilities located in Tuas on the main Singapore island. 

 

In Singapore, hazardous waste treatment is on a privatised basis and as such 

additional wastes requiring treatment generates additional treatment facilities.  

The average quantities of hazardous wastes treated by TIWCs in 2005 were 

about 339,000 tons (NEA, 2006). 

 

B1.3 SEWERAGE AND DRAINAGE ACT (SDA) 

The Sewerage and Drainage Act, 1999 (SDA), which came into effect on 1st April 

1999 specifies that a Written Approval is required for the discharge of trade 

effluent into any public sewer or any drain line or sewer communicating with a 

public sewer.  Clearance certificates are required for works on any sewerage 

system or sanitary facilities, or works that affect storm water drainage systems 

or drains. 

 

Regulations enacted under this Act are as follows: 

 

• Sewerage and Drainage (Sewage Treatment Plants) Regulations, 1999; 

• Sewerage and Drainage (Surface Water Drainage) Regulations, 1999; and 

• Sewerage and Drainage (Trade Effluent) Regulations, 1999. 

 

Some of the requirements under the regulations to this project are summarized 

below. 
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B1.3.1 Trade Effluent Discharge Standards 

Among the requirements under the Sewerage and Drainage (Trade Effluent) 

Regulations, 1999 are as follows:   

 

• Facilities discharging trade effluent may be required by the PUB to install 

sampling test points, inspection chambers, flow-meters and recording and 

other apparatus; 

• PUB may require any person who discharges trade effluent into any 

watercourse or land/ any sewerage system to submit particulars of the 

trade effluent discharged; 

• Trade effluent discharged into watercourses and sewers must be free of 

certain substances, which are stipulated in this Regulations; and 

• Trade effluent discharged into the public sewer shall be analysed in 

accordance with the latest edition of “Standard Methods for Examination of 

Water and Wastewater” published jointly by the American Public Health 

Association, the American Water Works Association and the Water 

Pollution Control Federation of the United States, or in accordance with 

any approved method of analysis. 

• Any person who discharges trade effluent into any sewerage system may 

be required, in connection with the discharge, to install a grease trap; and 

• Trade effluent shall be treated to the allowable limits before discharge into 

a public sewer or watercourse.  These limits are stipulated in the First and 

Second Schedules of the Regulations for sewers. 

 

B1.4 PARKS AND TREES ACT (PTA) 

The Parks and Trees Act, 2005 (PTA), which came into effect on 1st August 2005 

provides for the planting, maintenance and conservation of trees and plants 

within national parks, nature reserves, tree conservation areas, heritage road 

green buffers and other specified areas.  The National Parks Board is the 

responsible regulatory authority.  Regulations enacted under this Act are as 

follows: 

 

• The Parks & Trees Regulations; 

• The Parks & Trees Preservation Order; 

• Parks & Trees (Composition of Offences Regulations) 2005; 

• Parks & Trees (Planning Areas) Notifications 2005; and  

• Parks & Trees (Heritage Road Green Buffers) Order 2006.  

 

A list of areas designated in Part I (the Schedule) of this Act are specified as 

national parks and the areas designated in Part II (the Schedule) are designated 

as nature reserves.  National parks and nature reserves are set aside for the 

following purposes: 

 

• The propagation, protection and conservation of the trees, plants, animals 

and other organisms of Singapore, whether indigenous or otherwise; 
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• The study, research and preservation of objects and places of aesthetic, 

historical or scientific interest; 

• The study, research and dissemination of knowledge in botany, 

horticulture, biotechnology, or natural and local history; and  

• Recreational and educational use by the public.    

 

The Act specifies a list of restricted activities in respect to trees and animals in 

the national parks and nature reserves.  Approval from the Commissioner 

must be obtained prior to conducting of these restricted activities.  The Act also 

ensures that mature trees within the Gazetted Tree Conservation Areas (TCA) 

and trees maintained by the Board are not felled unnecessary.  Penalties of up 

to S$ 20,000 are given to any person guilty of destroying, damaging or defacing 

any object of zoological, botanical, geological, ethnological, scientific or 

aesthetic interest within any national park or nature reserve. 

 

B1.5 WILD ANIMALS AND BIRDS ACT 

The WABA relates to the protection of wild animals and birds. It prohibits the 

“killing, taking or keeping” of any of such species without a license.  The 

penalty for such offences includes a fine of S$ 1000 and forfeiture of the animal 

or bird.  WABA also sets aside special areas as bird sanctuaries where the 

killing, taking or netting or snaring of any bird is prohibited. The import of 

such species constitutes an offence. The Act also describes the powers of 

relevant authorities to make orders, issue licenses and make arrests.  The 

Schedule provides a list of specified wild animals and birds.  

 

Specific laws have also been enacted to protect wildlife in areas such as nature 

reserves, national parks, water catchment area parks, and other parks. 

 

B1.6 THE SINGAPORE GREEN PLAN 

The Singapore Green Plan (SGP), released in 1992, mapped out the strategic 

directions for Singapore to preserve, protect and enhance the environment. 

Many of recommendations and programmes in the SGP have been successfully 

implemented, including the pledge to set aside 5 per cent of total land to be 

preserved as nature sites.  These represented a wide range of natural habitats 

found in Singapore, from primary and secondary forests to marshland and 

mangrove swamps.  They were chosen because of their ecological stability and 

ability to sustain a wide variety of wildlife.  Other reasons included their 

potential for recreation, educational and scientific research and their 

compatibility with other developments. 

 

The SGP was revised to meet new environmental challenges of the period 

2002-2012 and has become the Singapore Green Plan 2012 or “SGP 2012”.  This 

was presented at the World Summit on Sustainable Development in 

Johannesburg in September 2002. 
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B1.7 PRESERVATION OF MONUMENTS ACT (PMA) 1971 

The PMA provides for the preservation of any monument, which is considered 

worthy by reason of its historic, traditional, archaeological, architectural or 

artistic interest.  This Act is regulated by the Preservation of Monuments Board 

(PMB), which is a statutory board under the Ministry of Information, 

Communications and the Arts (MICA). 

 

The definition of a monument includes any building, structure, erection or 

other work whether above or below the surface of the land, any memorial, 

place of interment or excavation and any part or remains of a monument; and 

any land comprising or adjacent to a monument which is reasonably required 

for the purpose of maintaining the monument or the amenities thereof or for 

providing or facilitating access to or for the exercise of proper control or 

management.  

 

A monument under the PMA cannot be demolished, removed, altered or 

renovated or have any addition made except in case of urgent and immediate 

necessity for the safety of persons or property.   

 

There are to-date 55 gazetted religious, civic, institutional and commercial 

buildings in Singapore. 

 

B1.8 INTERNATIONAL CONVENTIONS/ TREATIES 

This study also makes reference to a number of international conventions, 

treaties, agreements and local legislation and guidelines which provide the 

framework for the protection of species and habitats of ecological importance. 

They are: 

 

• EHS Guidelines for Construction and Decommissioning from the IFC; 

• United Nations Convention on Biodiversity (1992); and 

• The 2006 IUCN Red List of Threatened Species. 
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Laboratory Results 











































Botanic Gardens N5/NSR2/3

Off - Peak 1515 1530
Time (start/stop): 
Date: 25/08/08

Level Vehicle/min
77.3 85
66.3 47
75.4 34
72.6 48
58.8 35
60.2 58
73.5 31

Leq Dur Lmax Lmin L1 L10 L50 L90
71.4 15 75.4 67.5 75 73.7 71.2 67.8

Average no of vehicles over 15 minute 724

Notes:
- Distance to road: 1metre
- 10 m west of the monitoring site on BT road there is an entrance for the LTA work site 
- Vehicle count for one direction only (nearest direction)





Chinese Girls School N7/NSR8

CGS 

Peak 
Time (start/ 8.20 AM 9:20:00 AM
Date: 25/08/08

Level Vehicle/min
78.9 32
75.3 33
78.3 39
73.4 41
86.1 25
85.4 29
82.1 33
78.6 21
77.7 23
75.1 19
85.6 27
73.6 17
74.1 18
77.3 29
70.1 31
87.9 17
74.2 37
78.6 35
77.3 42
77.8 39
88.4 47
91.4 31
78.9 22
84.4 34
88.9 37
73.4 19
80.1 17
77.6 22
85.5 35
88.1 26
78.3 22
72.1 42

Leq Dur Lmax Lmin L1 L10 L50 L90
67.9 60 96.1 57.5 81.5 75.8 70.5 59.9

Average no of vehicles over 60 minute 1764

Off - Peak 
Time (start/ 16.05 1620
Date: 25/08/08

Level Vehicle/min
74.1 36
82.8 46
85.5 40
74.3 31



76.5 25
75.5 24
85.5 15

Leq Dur Lmax Lmin L1 L10 L50 L90
64.9 15 67.3 65.2 67.2 65.8 64.9 63.7

Average no of vehicles over 15 minute 465

Notes:
- Distance rom school walls 5 metres in traffic Island
- Busy intersection with traffic turning and stopping at crossings. Many large buses and lorries
      present in flow.   
- Vehicle count from 3 directions merging eastwards onto BT Rd
- Vehicle count excludes fly-over vehicle volume which was not visible from ground level 



Dunearn Gardens N8/NSR9

Off - Peak 1645 1700
Time (start/stop): 
Date: 25/08/08

Level Vehicle/min
66.7 39
68.9 32
75.1 35
70.1 15
62.3 18
69.7 9
72.2 19
73.7 14

Leq Dur Lmax Lmin L1 L10 L50 L90
71.9 15 89.7 58 82.5 74.2 68.5 63.8

Average no of vehicles over 15 minutes: 339

Notes:
- Distance from property walls to road 4 metres 
- Busy intersection with traffic noise from construction sites.
- Vehicle count from 1 direction on BT Rd



Robin Walk N6/NSR5/6/7

RW

Peak 
Time (start/ 8.00 AM 8:15:00 AM
Date: 25/08/08

Level Vehicle/min
79.1 21
62.3 18
67.3 27
68.9 19
78.1 14
71.1 27
67.8 29

Leq Dur Lmax Lmin L1 L10 L50 L90
67.9 15 79.7 60.5 76.3 70.8 65.9 62.8

Average no of vehicles over 15 minute 332

Off - Peak 
Time (start/ 1545 1600
Date: 25/08/08

Level Vehicle/min
64.4 18
75.4 25
72.7 26
68.6 26
78.2 15
79.1 9
74.6 12
73.5 21

Leq Dur Lmax Lmin L1 L10 L50 L90
71.1 15 88 58.9 81 74.1 67.6 62.6

Average no of vehicles over 15 minute 285

Notes:
- Distance to road: 1metre
- 15 m west of the monitoring site on BT road there is site entrance for a condo construction site 
- Vehicle count for one direction only (nearest direction)
- Vehicle count excludes fly-over vehicle volume which is partially visible from ground level 
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Appendix  A Biodiversity Baseline Data  

Table 1 Plant Species Recorded Within the Study Area for Contract 920/919 

     Relative Abundance  

Species Growth Form Origin Status Secondary Woodland Landscaped Urban Area Project Sites  

Adenanthera pavonina T E VC S F  

Allamanda cathartica C E VC  F O 

Alocasia macrorrhizos S E C O   

Alpinia zerumbet H E VC O F O 

Alstonia scholaris T E C O   

Annona squamosa S E VC  O  

Antidesma cuspidatum S N C F   

Araucaria heterophylla T E VC S O  

Archontophoenix alexandrae P N VC O F  

Artocarpus heterophylla T N VC O O  

Asplenium nidus F N C F O  

Axonopus compressus G E C  O O 

Baphia nitida C E VC O F F 

Bauhinia kockiana C E VC  O  

Bauhinia blakeana T E C S O  

Bixa orellana S E C  S  

Bougainvillea spp. C E VC  F O 

Bucida molineti T E C  O O 

Caesalpinia pulcherrima S E VC S F F 

Canna hybrids S E VC  F F 

Caryota no P E VC O F  

Cassia surattensis T E VC S O O 

Casuarina equisetifolia T N VC S   

Cecropia peltata T E C O   
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     Relative Abundance  

Species Growth Form Origin Status Secondary Woodland Landscaped Urban Area Project Sites  

Chorisia speciosa T E VC  O  

Cinnamomum camphora T E VC  F O 

Claoxylon indicum S N C F S  

Clidemia hirta S S C F O  

Cocos nucifera P N C O O  

Costus speciosus H E C  S  

Couroupita guianensis T E C  S  

Cyathea latebrosa F N C O S  

Cyrtostachys renda P N VC  O  

Dillenia grandifolia S N VC O   

Drynaria quercifolia F N C O O  

Duranta erecta S E VC  O  

Dypsis pinnatifrons P E C  O  

Epipremnum aureum C E VC  F O 

Erythrina fusca T E C  O  

Eucalyptus alba T E C  O  

Excoecaria cochinchinensis S E VC  F  

Fagraea fragrans T N C O F  

Ficus auriculata T N C O   

Ficus benjamina T E VC O F O 

Ficus grossularioides T N C O   

Ficus microcarpa T N VC O F  

Ficus pumila C E VC F O  

Ficus variegata T N C S O  

Heliconia spp. H E VC  O  

Hibiscus mutabilis S E VC O   

Hibiscus rosa-sinensis S E VC  F  

Hydrangea macrophylla H E VC  O O 
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     Relative Abundance  

Species Growth Form Origin Status Secondary Woodland Landscaped Urban Area Project Sites  

Hymenocallis speciosa H E VC  O O 

Ixora cultivar S E VC  F O 

Lagerstroemia indica S E VC  F  

Lantana camara S E VC S F O 

Livistona chinensis P E C O O  

Lophanthera lactescens S E C O   

Loropetalum chinense S E C  O  

Lygodium microphyllum C N VC O   

Macaranga bancana T N C O   

Mallotus paniculatus T N C O   

Mangifera indica T E VC S F  

Manihot esculenta S E VC F S  

Manilkara zapota  T E C  S  

Melastoma malabathricum S E VC O   

Michelia alba T E VC  O  

Monstera deliciosa H E VC S F O 

Morinda citrifolia S N C  S  

Morinda umbellata C N C O S  

Murraya paniculata S E VC  O  

Musa acuminata S E C  O  

Nematanthus hybrids H E C  S  

Nephrolepis biserrata F N C F O  

Nymphaea cultivars H E VC  S  

Opuntia cochenillifer H E VC  S  

Pandanus tectorius cultivar S E C  O  

Peltophorum pterocarpum T E VC  F  

Philodendron selloum C E VC O F  

Phyllanthus myrtifolius S E VC  O  
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     Relative Abundance  

Species Growth Form Origin Status Secondary Woodland Landscaped Urban Area Project Sites  

Plumeria rubra  S E VC  F  

Pyrrosia piloselloides F N VC F O  

Ravenala madagascariensis S E VC  F  

Rhododendron indicum S E VC  F  

Roystonea regia P E VC  O  

Samanea saman T E VC S F  

Sansevvieria trifasciata H E VC  F  

Schefflera actinophylla T E VC O O  

Spathodea campanulata T E VC  F  

Syngonium podophyllum C E VC O O  

Syzygium aqueum S N C  O  

Syzygium campanulatum S N VC O F  

Tabernaemontana corymbosa S E VC  O  

Taxodium distichum T E VC  O  

Terminalia catappa T E VC O O  

Tetracera indica S N C F O S 

Thevetia peruviana S E VC  F O 

Tradescantia spathacea H E VC  F O 

Wedelia trilobata C E VC  O  

Total no. of Species    50 85 20 

Abundance: A=Abundant; F=Frequent; O=Occasional; S=Scarce 

Status in Singapore: C=Common; VC=Very Common; P=Protected 

Plant Form: G=Grass; Climber; H=Herb; P=Palm; S=Shrub; T=Tree, Se=Sedge 

Origin: N=Native; E=Exotic 
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Table 2 Mammal Species Recorded Within the Study Area for Contract 920/919   

 

Common Name Species Name 
Commonness 
in Singapore 

Secondary Woodland Landscaped Urban Area Project Sites 

Plantain Squirrel Callosciurus notatus Common 0 3 0 

Total Number of Individuals   0 3 0 

Total Number of Species   0 1 0 
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Table 3  Abundance of Bird Species Recorded Within the Study Area for Contract 920/919 

 

Common Name  Species Name  
Commonness 

in Singapore * 
Status in Singapore * 

Secondary 
Woodland 

Landscaped 
Urban Area 

Project 
Sites 

Asian Brown Flycatcher Muscicapa dauurica C WV PM  6  

Asian Glossy Starling Aplonis panayensis C RB 3 34 4 

Asian Koel Eudynamys scolopacea C RB WV  14 1 

Asian Palmswift Cypsiurus balasiensis C RB 2 24 2 

Barn Swallow Hirundo rustica A WV PM 1 1  

Black Kite Milvus migrans U WV  1  

Black-napped Oriole Oriolus chinensis C RB 4 14 1 

Blue-tailrd Bee-eater Merops philippinus C WV 1   

Changeable Hawk Eagle Spizaetus cirrhatus R RB  2  

Chinese Pond Heron Ardeola cacchus C WV  1  

Collared Kingfisher Todirhamphus chloris A RB  2  

Common Myna Acridotheres tristis C RB  2 1 

Common Tailorbird Orthotomussutorius C RB  1  

House Crow Corvus splendens C IRB 1 15 1 

Inornate Warbler Phylloscopus inornatus R PM WV  1  

Javan Myna Acridotheres javanicus A IRB 1 137 12 

Little Egret Egretta garzetta C WV  3  

Long-tailored Parakeet Psittacula longicauda C RB 5   

Olive-backed Sunbird Nectarinia jugularis C RB 1 15 2 

Olive-winged Bulbul Pycnonotus plumosus C RB  1  

Oriental White Eye Zosterops palpebrosus U RB  6 1 

Pacific Swallow Hirundo tahitica C RB  4  

Pied Triller Lalage nigra C RB 2   

Pink-necked Green-pigeon Treron vernans A RB 11 12 1 
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Common Name  Species Name  
Commonness 

in Singapore * 
Status in Singapore * 

Secondary 
Woodland 

Landscaped 
Urban Area 

Project 
Sites 

Rock Pigeon Columba livia A IRB  107 22 

Scaly-breasted Munia Lonchura punctulata C RB  2  

Scarlet-backed Flowerpecker Dicaeum cruentatum C RB 1 15 6 

Spotted Dove Streptopelia chinensis A RB 1 4  

Striated Heron Butorides striatus C RB WV  1  

Sunda Pygmy Woodpecker Dendrocopos moluccensis C RB  1  

Swiftlets Collocalia spp. C RB  29 3 

Tanimbar Cockatoo Cacatua goffini C IRB 4   

White-breasted Waterhen Amaurornis phoenicurus C RB WV  1  

White-throated Kingfisher Halcyon smyrnensis C RB  2  

Yellow-crested Cuckatoo Cacatua sulphurea U IRB 2   

Yellow-vented Bulbul Pycnonotus goiavier C RB 2 18 3 

Zebra Dove Geopelia striata C RB  2  

Total Number of Individuals    42 478 34 

Total Number of Species    16 32 15 

 
Status  RB = Resident Breeder  WV = Winter Visitor  PM = Passage Migrant  I = Introduced 
  Abundance  A = Abundant  C = Common, U = Uncommon, R = Rare  

* Commonness and status of bird species followed Lim, K. S. (1999), Pocket Checklist of the Birds of the Republic of Singapore. Nature Society of Singapore and Robson, C. (2005), Birds of South-

East Asia. New Holland Publisher, UK. 
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Table 4 Abundance of Herpetofauna Species Recorded Within the Study Area for Contract 920/919 

 

Common Name Species Name Commonness in Singapore* 
Secondary 
Woodland 

Landscaped Urban Area 
Project Site 

Changeable Lizard Calotes versicolor Common  2  

Garden Supple Skink Riopa bowringi Common  1  

Total Number of Individuals    3  

Total Number of Species    2  

 
* Commonness of herpetofaun species followed Lim, k. K. and Lim, F. L. K. (1992), A Guide to the Amphibians and Reptiles of Singapore. Singapore Science Centre.
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Table 5 Abundance of Butterfly Species Recorded Within the Study Area for Contract 920/919 

 

Common Name Species Name Commonness * 
Secondary 
Woodland 

Landscaped Urban Area 
Project Site 

Chocolate Grass Yellow Eurema sari sodalis  Very Common  3   

Chocolate Pansy Junonia hedonia ida  Very Common 2 20   

Common Palmfly Elymnias hypermnestra agina Very Common  1   

Dingy Bush Brown Mycalesis perseus cepheus Common  1   

Lemon Emigrant Catopsilia pomona pomona  Common  1   

Painted Jezebel Delias hyparete metarete Common  4   

Total Number of Individuals   2 30  

Total Number of Species   1 6  

 
* Commonness of butterfly species followed Neo, S. S. H. (1996), A Guide to Common Butterflies of Singapore. Singapore Science Centre. 

 

 

 

Table 6 Abundance of Dragonfly Species Recorded Within the Study Area for Contract 920/919 

 

Common Name Species Name Commonness * 
Secondary 
Woodland 

Landscaped Urban Area 
Project Site 

Green Skimmer Orthetrum sabina Wildspread  2  

Total Number of Individuals    2  

Total Number of Species    1  

 
* Commonness of dragonfly species followed Orr, A. G. (2005), Dragonflies of Peninsular Malaysia and Singapore. Natural History Publication, Borneo. 
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Refurbishment Timeline – The Garage  
 
 
 

S/N Description    Timeline 

1 Tendering Period Mid Oct 2014 to 
Mid Nov 2014 
 

2 Tender Interview & Evaluation Nov 2014 to 
Dec 2014 
 

3 Award of tender 
 
 

End Dec 2014 
 

4 Commencement of Contract 
 
 

Jan 2015 
 

5 Obtain TOP approval and hand over 
building to SBG 
 

Aug 2015 

6 Defect Liability Period (12 months) Aug 2015 to 
Aug 2016 
 

 
 





Upgrading of Nursery Sheds at Plant Resource Centre 

Progress of Works to Date – Shade House 3 



 

Progress of Works to Date – Shade House 3 



Project Timeline 

S/N Description  Timeline 

1 Tendering Process May 2014 to  

Jul 2014 

2 Commencement of Works Aug 2014 

3 Completion of Shade House 3 End Oct 2014 

4 Completion of Shade House 1 & 2 End Dec 2014 

5 Completion of Shade House 4 & 5 End Mar 2015 





Ridley Hall Guest Rooms 



Ridley Hall Guest Rooms 

Bathroom 

Bedroom 

Pantry 



Laundry Room 

Ridley Hall Guest Rooms 



ETHNOBOTANY GARDEN 

CONCEPT PLAN 



G: Existing Trees 

• add on understorey shrubs/groundcovers 

to create the illusion of a dense forest  

• species of spiritual / religious & medicinal 

value 

H: Perimeter 

• add on trees & shrubs along bare edges 

of the development to create enclosing 

screen /  perimeter  

• species of spiritual / religious & medicinal 

value 

B: “Traditonal Kampung House” 

• coconut plantation surrounding 

• species of fruit trees used in dessert and 

cooking; (e.g. banana, papaya, belimbing 

bulu, limau purut) 

• palms & bamboo that could provide food, 

medicine, utensil/tools & house repair 

(e.g. coconut, betel nut, pinang rajah, 

buluh padi) 

• plants with ornamental & medicinal value 

(e.g. bunga raya, kemunting cina, lidah 

buaya, lidah jin) 

• herbs for medicinal & cooking purpose 

A: “Stream / Pond” 

• plants of food, medicinal and  

construction value found near bodies of 

water 

• riparian planting 

• mangrove species, water plants  

C: “Rumah Ibuh” 

• timber used for wood carvings, house & 

fence construction, grave markers etc. 

• species harvested for materials used in 

crafts such as basket weaving, parang 

handles, food containers etc. 

• species harvested for materials for the 

making or processing of dyes, oil & resin 

(e.g. batik making) 

E: “Farm” 

• variety of perennial vegetables for 

permanent display (e.g. legumes, tubers, 

herbaceaus)  

• hands on volunteer “farm” (variable types 

of vegetables in accordance with planting 

program) 

D: “Paddy & Fields” 

• terraced dry paddy:  highland rice 

• lower fields: corn, sugar cane, field grown 

crops. 

F: “Fruit Orchard” 

• variety of fruit trees 

PLANT DISPLAY THEMES 

G 

G 

B 

C 

E 

D 

A 

H 

H 

F 





JACOB BALLAS CHILDREN’S GARDEN EXTENSION 

 

CONCEPT PLAN 



Existing garden 

Extension 



Journey 1: 

Food Process Chain 

Journey 2: 

Plant Life Cycle 

Journey 3: 

Ecosystem 

Journey 4: 

Geology & Soil 

Journey 5: 

Early Use of Plants 
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Risk Management Framework 
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Definition of Crisis and Major Incident/Accident: 

 

Definition of Crisis 

Crises are situations that run the risk of escalating in intensity, interfering with normal 
business operations, jeopardizing a company’s positive public image, damaging the bottom 
line and falling under close media and/or Government scrutiny 

    

 

Major Incident/Accident   

Any major or fatal accident and incident* at office premises, work place or area under the 
National Parks Board’s charge that would compromise public safety, cause major  disruption 
to normal activities or services, or which could result in adverse or unanticipated publicity for 
National Parks Board Parks and/or Ministry of National Development. 

 

*Excludes incidents such as suicides and unnatural deaths at our parks, and minor storm events (other than 
Microbursts and major Sumatra squalls) 
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Risk Management – Operational Risks 
National Parks Board 

 

                                                                            Crisis Management Team (CMT) 

CEO (Chairman/CMT) 

 Approve press release 

 Provide direction to CMT 

 Activate Business Continuity Plan at organization level 

 

Chief Risk Officer, DCEO/ACEO (Deputy Chairman), 
Division DCEO/ACEO 

Depending on the Branch affected, the relevant 
DCEO/ACEO assumes role of Deputy Chairman) 

 Chairman CMT meeting in absence of CEO 

 Provide directions to COT 

 

 

 Crisis Operations (CO)                        Communications                        Resource Management                          Risk Management                     On-site                          

Relevant Director 
(Director/CO) 

 Direct the COT on the 
management of the situation 
as decided by CMT 

 Isolate & screen staff 
(H1N1/SARs) 

 Recall affected staff 

 Direct the operation in 
accordance to Business 
Contingency Plans 

 Head contact tracing efforts 
& confirm contact list 

 Ensure that all members of 
COT do not speak to Press 
unless authorized 

 Keep CMT updated 

 D/Comms (Head, PCG) 

 Publish PR strategies & position 

 Liaise with media & prepare 
statements 

 Co-ordinate Press Conferences 
& briefings 

 Monitor media coverage 

 Set up Press Conference Room 

 Prepare key messages for 
internal communications 

 D/RM 

 Liaise with Ministry of 
Health & Ministry of 
Manpower on contact list 
and quarantine measures 

 Establish hotline for staff & 
family members 

 Provide information 
regarding affected staff 

 Communicate 
measures/directives to staff 

 D/CD 

 Provide admin support 
to CMT 

 Set up Crisis Mgmt 
Centre at HQ 

 Ensure that necessary 
equipment eg. fax 
machine, PCs, printers, 
photocopier, TV, VCR 
& telephone are 
provided 

 Set up Command 
Centre(HQ) hotline   

 Assist in setting up of 
Press Conf Room and 
ensure that the 
necessary equipment 
are available 

 Provide F&B to CMT 

 DD/Legal will be 
activated at the 
discretion of CMT 

  Ground command to 
be headed by 2nd-in-
command of the 
affected Division: 

 

 Situation Analysis 

 Monitor, and update 
Situational Reports 

 Re-direction of 
Ground Effort 

 Communication    
co-ordination 

 

 

 

 

 
DD/FM 

 Provide all necessary 
logistics support on-site 

 Set up Crisis Mgmt Centre 
& Press Conf Room on-site 
(if required) 

 Provide equipment needed 
by COT 

 Provide F&B to COT and 
affected staff 
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Trigger Point & Situation Reporting  
National Parks Board 

 

Standard Operating Procedure- Handling Emergencies/ Serious or Major Incidents 

 

 

 

 

 

 

 

 

  

Trigger point 

- Incident occurs @ staff received news from Call Centre 

Staff to go onsite & gather following information for Situation Report: 
1. Date/Time/Location 

2. Situational information 

a) Tree-related information: Species/Height/Girth/Failure mode (Snapped 

branch, uprooted or trunk failure) 

b) Any injuries (details if possible), damage and traffic obstruction 

c) Name and contact of Police and Division 

d) Any Media presence 

End 

 
 
To contact Tree Incident Secretariat with 
relevant information. 

Tree Incident Secretariat (SS) will provide Situation Report to CMT*, on an hourly 
basis 

 

Pointers for assessing if it is 
a serious incident: 
√ Death or serious injury  
   (hospitalisation), 
√ Falling of Cluster of 10  
   trees or more, at about the  
   same time, 
√ Attracting Media attention 
and coverage 

Staff on ground is to 
provide regular update to 
Tree Incident Secretariat, on 
an hourly basis. 

*CMT comprises of 
CEO, DCEO, ACEOs, 
D/SS, D/Parks, 
D/Conservation, 
D/Comms, DD/Comms, 
D/CD & DD/Risk 
Management 
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  Operational Risk 

Standard Operating Procedures 

(SOP) 
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Tree Inspection SOP 
Singapore Botanic Gardens 
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Tree Failure SOP 
National Parks Board 
 

 

 

  
Hotline/Call Centre receives call and obtains information on any injuries, damages, obstructions or deaths 

     Tree Failure 

Damage 
Major injuries/death, Minor injuries/Major 

obstruction/media presence 

 

Activate Contractor to clear 

Activate Contractor to clear Activate Contractor to clear 

Officer-in-charge to attend 
case 

Inform RMO, Division 
Head & Branch Head 

Inform Chief Risk Officer 
(CRO) 

Officer-in-charge to attend 
case 

Concurrently, inform Officer-
in-charge 

CRO in 
conjunction 
with CEO and 
ACEO/ DCEO, 
to decide if it’s 
a Crisis 

1. Incident 
Report 

(Annexes A & B) 
 

2. Mitigating 
Plan 

2. Mitigating Plan 
To carry out 
inspection in areas 
within the vicinity of 
storm or microburst 
and look out for 
storm damaged 
trees and take 
immediate 
remedial actions to 
mitigate hazards 

1. Prepare damage report 
& inform Legal  
 

2. Mitigating plan 

End End 

2. Mitigating Plan 
To carry out 
inspection in areas 
within the vicinity of 
storm or microburst 
and look out for 
storm damaged 
trees and take 
immediate 
remedial actions to 
mitigate hazards 

End End 

No Damage /Minor 
Obstruction 

No 

Yes 

Page 1 

Continue with Page 2 

Inform Tree Incident 
Secretariat 

6 



National Parks Board – Crisis & Risk Management  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Continue from Page 1 
Page 2 

Crisis Ops Activated 
 
CEO 
 
DCEO or ACEO (Operations) 
 
ACEO(CDS) (Chief Risk Officer) 
 
Director of Affected Division 
 
D/RM 
 
D/Comms 
 
D/CD (CMT Secretariat) 

Ground Command Centre Activated 
 
Branch Head and Section Head of affected Branch 
 
Officers are to go on site immediately and gather the following 
information for Situation Report 
 

1) Date/Time/Location 
 

2) Situation 
 

a) Tree [Species/Height/Girth/Type of failure (Snapped branch, 
uprooted or trunk failure)] 

 
b) Injuries (details if possible), damage and traffic obstruction 

 
c) Name and contact of Police Division 

 
d) Media presence (Yes/No) 

 

Staff on ground to provide regular update on an hourly basis to  

Tree Incident Secretariat   

3. Mitigating Plan 
 
To carry out inspection in areas within 
the vicinity of storm or microburst and 
look out for storm damaged trees and 
take immediate remedial actions to 
mitigate hazards 

3. Incident Report 
(Annexes A & B) 

 
4. Mitigating Plan 

End 

Tree Incident 
Secretariat will 
provide situation 
report to CMT on an 
hourly basis 

*In case of major storm with threshold 50 cases per half an hour, Tree Incident Secretariat will collate (based on feedback from officer/Call 
centre/System) and give regular update to Senior Management. 
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Slope Failure SOP 
National Parks Board 
 

 

 

 

 
 

 
 

 
 
  

     Any major 

injury to public 

Site mgr to work with FM 
Geotech team to engage 
contractor to implement 

long-term solution 

Site manager to call contractor, 
Implement short-term mitigation 
works and ensure site safety 

START 

       Any minor 

injury to public    

Call 995 and  
site manager 

Help victim and call 
site manager 

No Yes Yes 

No 

 Any damages to           

       property? 

Yes 

No 

Call SCDF 

slope 

contact, 

BCA 

contact and 

site 

manager 
Can slope be 
contained by 
SFRK and is 
accessible? 

No 

Call SCDF 

slope 

contact and 

site manager 

Site manager to inform 
section head and 

escalate if necessary. 

Inform FM Geotech 
team. 

FM Geotech team 
(with consultant) to 

advise on short-term 
mitigation works 

No 

Site manager to inform 
section head and 

escalate if necessary. 

Inform FM Geotech 
team. 

FM Geotech team 
(with consultant) to 

advise on short-term 
mitigation works 

Yes 
Get SFRK and call 

site manager 

Set up primary cordon 

Are 
precautionary 

works  

sufficient? 

Yes 

No 

Notes: 

 

 When site manager is informed, it is their duty to inform section head. Section head to inform branch head. Branch head to go up the chain of 
command as they see fit. 

 All documentation must be submitted in accordance to procedures, incident report within one day, damage report within one week. 

STOP 
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Infrastructure Failure SOP 
National Parks Board 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Structure Failure 
reported 

Facilities Management officer activated and 
to go on site to assess the failure with 
Profession Engineer 

Actual 
failure
? 

No Yes 1. Alert Chief Risk Officer (CRO) 
of Crisis Management Team 

2. Owner to go down to site and 
assess situation immediately 

Inform Comms, 
BCA/Police/SCDF 

Evacuate/cordon off 
affected area 

Activate 
Term Contractor 

Immediate mitigation 
works by Term 

Contractor 

Update status 

Incident resolved/ 
Submit report 

CRO update CEO on 
situation and to consult 
him whether to 
activate Crisis Ops 
Centre 

Crisis Management Team 
operation take over command 

and direct follow up action 

Appoint site Ops Director to 
go on site to manage 
incident. 
Monitor situation and provide 
constant updates to CMT. 

Yes 
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Forest Fire SOP 
National Parks Board 
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Events Crisis SOP  
National Parks Board 
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Venomous Snake Bite SOP  
National Parks Board 
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Venomous Insect Sting SOP 

National Parks Board 
 
 
 
  

 

 

Start 

Is the report made 

by the injured park 
user? 

 

Officer B proceeds to the 

site to help 

Officer verifies crisis type and 

severity, 1
st
 aid is applied 

immediately or (if required) 2 

Officers proceed to the site with a 

1
st
 aid kit.  

Officer A moves the victim 

to a safe location, provides 

1
st
 aid and alerts Officer B 

(and additional Officers if 

necessary) of the incident: 

location, crisis type and 

severity.  

 

No, Officer 

encounters injured 

park user 

Yes 

 

Officer A & B goes down to site 

with 1
st
 aid kit 

Basic First Aid 

 Calm injured park user 

 Remove sting if possible 

 Wash affected area with 
soap and water 

 Bandage lightly to slow 
down bleeding  if necessary 

No 

Yes 
If unsure, treat as ‘No’ 

Not sure 

Handover to Ambulance 

Officer 

Update DD and put up 

Incident Report 

Officer to call injured park user within 24 

hours to find out and update DD 

Officer to follow-up with Pest 

Control Contractor 

First Aid for Venomous Insect Stings  

 Calm injured park user 

 Wash affected area with soap and 
water 

 Position injured park user such that  
he/she is propped up so that the 
heart is at a higher level than  the 
majority of the body parts affected 
by the insect stings 

 Lie the injured park user 
flat/horizontal if sting area is above 
the heart 

 Bandage lightly to slow down 
bleeding if needed 

 Remove all accessories, near 
wound area 

Note:  

 Do not use alcohol to clean 

 Do not apply pressure on wound 

 Do not induce blood flow  

restriction 

End 

DD to inform Director, Cluster Head 

and RMO 

Officer/s move injured park user to 

a safe location away from the area 

where the attack occurred and 1
st
 

aid is administered 

Officer decides if 

area needs to be 

cordoned off and 

informs DD 

Yes 

No 

Officer A moves the victim 

to a safe location and alerts 

officer B (and additional 

officers if necessary) of the 

incident: location, crisis 

type and severity.  

 

Receives alert of 

injured park user 

Does Officer 

have 1
st
 aid kit? 

Is the condition of 

the victim stable? 

No 

 

Officer B proceeds to the 

site with 1
st
 aid kit to help 

Calls for an ambulance 

 

Officer/s remains with 

injured park user to wait for 

arrival of ambulance (if 

necessary) 

 

Alert Contractor to 

cordon off area 

 

Advice injured park user to seek 

additional medical attention if 

necessary 

 

Officer updates DD and puts up 

Incident Report Form 
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P 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Officer-in-charge (OIC)/ Call centre receives 
notification on playground accident 

 

OIC and FM rep to execute Interim 
measures  

 

OIC to inform Div head 

 

OIC to inform FM, Section & Branch Heads 

T: Time of notification 

 

*CPSI to inspect other play 
equipment accident is 

playground-related  

Yes 

Yes 

No 

No 

T+1h 

OIC to inform assigned 
CPSI 

 

Is it play 
equipment 
related? 

Any 
injuries/ 
deaths? 

 

T+3 to 6h OIC to put up 
Incident Report 

 

End 

 

OIC & FM* to Inspect other 
equipment/facilities in the vicinity  

 

T+2h 

Playground Accident SOP 
National Parks Board 
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OIC and FM rep to 
execute Interim 
measures  

 
Additional notes 

 
- Cordon off damage part(s) properly to deter public  

           from approaching 
- Remove any other hazards 
- Put up temporary warning signs  

 
 

- Attach past Inspection Records  
 
 

 

First-Aid (Fall from height) 
 

1) Ensure environment is safe. Approach casualty (with AED, if available). 
2) Check for consciousness  
3) If there is no response, inflict pain (pinching the arm).  
4) Ask someone to call/ call for ambulance. 
5) If casualty is unconscious, check for breathing/ pulse. Administer CPR/ AED if 

necessary. 
 

Roles and Responsibilities 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Important numbers 
 

Police      999 
SCDF/Fire Engine /Ambulance  995 
Non-emergency ambulance  1777 

 
 

 

Officer-in-charge (OIC) 

- Attend to case 
- Inform related personnel 
- Execute interim measures 
- Follow up case with FM and 

submit Incident Report 

FM Rep 

- Attend to case with OIC 
- Execute interim measures 
- Follow up case with contractor 

 

Assigned CPSI 

- Determine hazards involved 
- Inspect other equipment for 

potential hazards 
- Recommend hazard 

mitigation methods 
 

Section Head  

- Attend to case with OIC 
- Attend to parties/ media 

involved 
-  

OIC to put up Incident 
Report 
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Business Continuity 

Plan 
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Business Continuity Plan - Influenza Pandemic 
National Parks Board 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Chairman and Spokesperson (CEO) 

 Approves Press Release 

 Provide direction to BCP team 

 Activate Business Continuity Plan (BCP) at organizational level 

Deputy Chairman (ACEO/CDS) 

 Chair BCP emergency meetings 

 Approves pandemic-related policies at organizational 
level (e.g. HR policies) 

 Approves Press release in absence of CEO 
Ops Cluster Heads (DCEO/PDS, ACEO/PML) 

 To take lead for respective operational responses 

Public Communications (D/Comms) 

 Liaise with media and prepare 
statements 

 Monitor news 

 Communicate to the public via 
media channels (e.g. Facebook, 
website, press conference) 

Emergency Response 

 Director Emergency Response 
(D/CD) 

 Emergency Response 
Secretariat (RMO) 

 Point of contact with other 
government agencies 

 Coordination with BCP Team 
and BCP Reps (Team A/B) 

 Ensure necessary 

communications to staff 

Manpower Management 
(D/RM) 

 Liaise with Ministry of 
Health/Ministry of Manpower 
on contact list and quarantine 
measures 

 Review pandemic-related HR 
policies, clear with 
management and update 
D/Emergency response 

 Travel declaration form for 
staff 

 Track official overseas travel 
of staff 

 Track staff absenteeism 

Divisions 
(Divisional Heads) 

 Direct operation as per 
Divisional SOPs when 
activated 

 Keep D/Emergency Response 
updated of urgent situations 
(e.g. suspect case in office) 

 Ensure staff do not speak to 
press and refer to Comms 

 Head contact tracing efforts 
when activated 

 Execute temperature-taking at 
respective sites 

 Step up cleanliness at 
DORSCON orange/red 

 Inform IT on services and 

equipment that are critical 

Corporate Support & Services 
(DD/Office Admin) 

 Provide admin and logistics 
support at corporate level to 
BCP Team 

 Set-up and support crisis ops 
centre when activated 

 Responsible for Office 

Hygiene Plan 

IT systems and services 
(DD/IT) 

 Provide IT support to BCP 
Team and crisis ops centre 
when activated 

 Ensure availability of critical IT 

services and equipment 
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Influenza Pandemic 
Ministry of Health’s Guidelines for Agencies & Response Plan 
 

 GREEN  YELLOW  ORANGE  RED  

M
O

H
 G

u
id

e
li

n
e
  • Update & exercise 

response plans regularly. 

•  Monitor media and 
MOH website for 
situation updates and 
health advisories  

•  Contact tracing and 
phone surveillance may 
be activated (by MOH) 

•  Increase surveillance and 
screening among staff and 
visitors 

•  Institutional contact 
tracing may be activated 

•  Quarantine orders may be 
issued.  

• Maintain only 
essential operations 
and contribute to 
reducing community 
spread.  

N
P

a
rk

s’
 R

e
sp

o
n

se
 

• Review and validate BCP 
regularly 

• Annual update of BCP 
contact number and 
team A/B (Office/ 
Home) list 

• Annual check/stock-up 
PPE/medical supplies 
(e.g. thermometer) 

•  Monitor media & MOH 
for situation updates  
and health advisory 

•  All in GREEN 

• Alert/caution 
staff/public of possible 
threat to specific high-
risk groups 

•  Activate Personal 
Hygiene Plan  

•  Prepare for Comms 
plan in line with 
MOH/PSD advisory 

• All in YELLOW 

• Contact tracing 

• Screening of all working 
staff (e.g. temperature 
taking, mode of screening 
based on MOH advisory)  

• Screening of visitors at 
indoor premises  

• Step up cleanliness in 
offices/common areas 

• All in ORANGE 

• Maintain only 
essential operations 
defined in BCP 

• Execute Team A/B 
approach for all 
divisions  

• Cease group 
activities in enclosed 
areas  
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Ministry of Health’s Revised DORSCON Definitions  

 

 GREEN  YELLOW  ORANGE  RED  

Assessed 
public 
health 
impact  

Negligible  to 
Low impact  

Low to Moderate impact  High impact  High impact  

Possible 
Scenarios  

• Peacetime 

• Mild or self-
limiting 
disease  

• Low Virulence  

• High Transmissibility 
OR 

• High Virulence 

• Low Transmissibility 

• High Virulence 

• High Transmissibility 

• High risk of spread to 
Singapore 

OR 

• Sporadic cases/clusters in 
Singapore.   

   

• High Virulence 

• High Transmissibility 

• Widespread 
transmission 
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Business Continuity Plan - IT Disaster Recovery 
National Parks Board 

                           
Essential Operational System 

 
‘EVE’ System 

 

Single hardware failure 

• There are sufficient failover provisions as it is operating in a 
virtualised (VM) server environment. No need to switch to BCP 
process. 

Multiple hardware failures / HQ domain controller un-operational 

• Disaster recovery solution planned: Equipment placed offsite. 
Recovery period considered:  1, 3 or 7 days if domain controller is 
still operational.  

• BCP process involving manual procedures are to be activated upon 
instruction given by EVE catalyst control centre. Manual BCP 
procedures are to continue until system is restored from offsite 
and/or domain controller is made operational. 

 
 
 

‘ACE’ System 

Single or multiple hardware failure 

• Full disaster recovery working copy is available and can operate from  
alternate site 

• No need to activate BCP.  
 

HQ domain controller un-operational  

•  Switch to manual procedure or access through VPN until HQ 
domain controller is made operational. 
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Business Continuity Plan - IT Disaster Recovery 
National Parks Board 

 

Non-critical IT Systems Hosted with HQ 
Domain Controller  

 
 
 

Single hardware failure 

• Most of  such systems are on VM and have sufficient failover 
provisions.  

• No need to switch to BCP process.  

• Those without will require manual procedures to be activated.  
 

Multiple hardware failures / HQ domain controller un-operational 

• Switch to manual procedures until system VM system is re-built and 
restored and/or HQ domain controller is made operational. 
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Business Continuity Plan - Haze Action Plan  
National Parks Board 
 
 Action by RMO  Advisory for Ops 

Division  
Action by Event 
Focus Group  

Advisory for General Public/  
event participant (MOH guideline)  

Advisory for NParks Staff and Contractor (MOM)  

24-hour 
PSI  

 
 
 
 
 
 
 
 
 

Healthy 
Person  

Elderly, 
Pregnant 
women, 
children  

Person with 
chronic lung 
disease, 
heart disease  

Healthy Person  Elderly, Pregnant women  Person with chronic 
lung disease, heart 
disease  

0-100  Monitor haze situation 
and guidelines 
 
Stock-up N95 mask 
 
Review and update 
NParks haze BCP 
 
Send out haze advisory 
as directed by MND/ 
PSD  
 
 

-  -  Normal 
activities  

Normal 
activities  

Normal 
activities  

Normal activities   Normal activities   Normal activities 
  

101-200  Monitor haze situation 
and guidelines 
 
Send out haze advisory 
as directed by MND/ 
PSD 
 
Distribute haze N95 
mask directly to elderly, 
pregnant and staff with 
chronic heart lung 
disease upon request 
 
At PSI 150 distribute 
N95 mask to division 
reps for distribution 
when PSI approach 200 
 

Vulnerable staff to 
avoid prolonged 
strenuous outdoor work 

 
Division BCP rep to 
collect and distribute 
N95 masks when 
instructed by RMO 

Outdoor events 
organizers to decide 
if events will 
proceed.  
 
Event 
postponement & 
cancellation fees will 
apply, unless NParks 
decides to waive.  

Reduce 
prolonged or 
strenuous 
outdoor 
physical 
exertion  

Minimise 
prolonged  
or strenuous 
outdoor 
physical  
exertion  

Avoid 
prolonged or 
strenuous 
outdoor 
physical  
exertion  

Reduce prolonged or 
strenuous outdoor 
work  

Minimise prolonged or 
strenuous outdoor work 
 
N95 masks should be 
provided 

Avoid prolonged or 
strenuous outdoor 
work 
 
N95 masks should be 
provided 
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 Action by RMO  Advisory for Ops 
Division  

Action by Event 
Focus Group  

Advisory for General Public/  
event participant (MOH guideline)  

Advisory for NParks Staff and Contractor (MOM)  

201-300  • Monitor haze 
situation and 
guidelines 

• Send out haze 
advisory as directed 
by MND/ PSD  

• Re-stock and 
distribute N95 
mask if necessary 

All staff to avoid 
prolonged strenuous 
outdoor work 
 
Division BCP rep to 
collect and distribute 
N95 masks when 
depleted  

NParks outdoor 
events to cancel/ 
postpone after 
seeking management 
approval  

Avoid 
prolonged or 
strenuous 
outdoor 
physical 
exertion  

Minimise 
outdoor 
activity 
 
May wish to 
protect 
themselves 
by wearing a 
N95 mask 

Avoid 
outdoor 
activity 
 
May wish to 
protect 
themselves 
by wearing a 
N95 mask 

Avoid prolonged or 
strenuous outdoor 
work 
N95 masks should be 
provided 

Minimise outdoor work 
N95 masks should be 
provided 

Avoid outdoor work 
N95 masks should be 
provided 

> 300  • Monitor haze 
situation and 
guidelines 

• Send out haze 
advisory as directed 
by MND/ PSD  

• Re-stock and 
distribute N95 
mask if necessary  

All staff to minimise 
outdoor work 
 
Staff working outdoors 
to take rest indoors 
every 60 minutes  

NParks outdoor 
events to cancel/ 
postpone 
 
Outdoor events 
organizers to decide 
if events will 
proceed. 
 
Event 
postponement & 
cancellation fees will 
apply, unless NParks 
decides to waive 

Minimise 
outdoor 
activity 
 
May wish to 
protect 
themselves 
by wearing a 
N95 mask 

Avoid 
outdoor 
activity 
 
May wish to 
protect 
themselves 
by wearing a 
N95 mask 

Avoid 
outdoor 
activity 
 
May wish to 
protect 
themselves 
by wearing a 
N95 mask 

Minimise outdoor work 
N95 masks should be 
provided 

Avoid outdoor work 
N95 masks should be 
provided 

Avoid outdoor work 
N95 masks should be 
provided 
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HAZE ADVISORIES – NATIONAL PARKS BOARD’S ESSENTIAL SERVICES 

Type of 
Activity 

Type of Workers  

(e.g. agency staff, 
daily-rated, 
contractors) 

Advisory 

24-hour PSI Level  

101-200 

24-hour PSI Level 
201-300 

24-hour PSI Level  

301-400 
24-hour PSI Level >400 

Tree fall 
clearance 

(strenuous 
activity) 

Staff and 
arboriculture 
contractors (numbers 
based on frequency of 
tree fall, on average 2 
incidents daily, 
involving 1 staff and 5 
contractors for each 
incident)  

Continue as normal. 

 

 

Continue as normal. Continue as normal. Continue as normal. 

Emergency 
Assistance 
within parks 
and nature 
reserves 

Staff (approx 150 
staff stationed at 
various parks and 
reserves) 

Continue as normal. Continue as normal. Continue as normal. Continue as normal. 
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Type of 
Activity 

Type of Workers  

(e.g. agency staff, 
daily-rated, 
contractors) 

Advisory 

24-hour PSI Level  

101-200 

24-hour PSI Level 
201-300 

24-hour PSI Level  

301-400 
24-hour PSI Level >400 

Park 
Inspection 

 

Staff  Park Inspection 
continues as normal, but 
to limit prolonged 
period outdoors for 
susceptible staff, e.g. 
take breaks.  

 

Park Inspection to 
continue, but to limit 
prolonged period 
outdoors, e.g. take 
breaks. 

Work will be 
prioritized, as 
susceptible staff will 
need to stay indoors. 

Park inspection will be 
put on hold. 

Park inspection will be 
put on hold. 

Enforcement 
patrols 

 

 

Staff  
(Parks/CN/SBG and 
Enforcement) 

 

Operations continue as 
normal, but to limit 
prolonged period 
outdoors for susceptible 
staff, e.g. take breaks. 

 

Enforcement to 
continue, but to limit 
prolonged period 
outdoors, e.g. take 
breaks. 

Work will be 
prioritized, as 
susceptible staff will 
need to stay indoors. 

Enforcement patrols 
will be put on hold. 

Enforcement patrols will 
be put on hold. 
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Type of 
Activity 

Type of Workers  

(e.g. agency staff, 
daily-rated, 
contractors) 

Advisory 

24-hour PSI Level  

101-200 

24-hour PSI Level 
201-300 

24-hour PSI Level  

301-400 
24-hour PSI Level >400 

Tree 
Inspections 

Staff  Tree Inspection 
continues as normal, but 
to limit prolonged 
period outdoors for 
susceptible staff, e.g. 
take breaks.  

 

Tree Inspection to 
continue, but to limit 
prolonged period 
outdoors, e.g. take 
breaks. 

Work will be 
prioritized, as 
susceptible staff will 
need to stay indoors. 

Tree inspections will 
be put on hold. 

 

 

Tree inspections will be 
put on hold 

 

 

Cleansing 
works (e.g. 
drains, toilets) 

Contractor Continue as normal. Continue as normal.   Continue as normal. 
Frequency will be 
reviewed if necessary, 
e.g. toilets may not 
need to be cleaned as 
often if park visitorship 
is lower. 

Continue as normal. 
Frequency may be 
reviewed if necessary. 

Removal of 
dead branches  

 

Contractor  Continue as normal. Prioritise those that 
affect public safety, e.g. 
those over the road, or 
in high traffic areas. 

Prioritise those that 
affect public safety, e.g. 
those over the road, or 
in high traffic areas. 

Prioritise those that affect 
public safety, e.g. those 
over the road, or in high 
traffic areas. 
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Type of 
Activity 

Type of Workers  

(e.g. agency staff, 
daily-rated, 
contractors) 

Advisory 

24-hour PSI Level  

101-200 

24-hour PSI Level 
201-300 

24-hour PSI Level  

301-400 
24-hour PSI Level >400 

Infrastructure 
repair works  

Contractor 
(dependent on scope 
and scale of work at 
site) 

Continue as normal. Continue as normal.  
Contractors advised to 
take on additional 
safety measures, such 
as taking more 
frequent breaks for 
work 

Prioritise works that 
are of danger to public 
safety 

Prioritise works that are 
of imminent danger to 
public safety 

Outdoor (non-
aircon) 

visitor service 
counters 

 

Staff  Continue as normal.  Service will continue.  
However, staff to be 
rotated to avoid 
prolonged exposure. 

Cease manning of 
outdoor counter. Staff 
to move indoors. 
Direct public to office 
or point of contact. 

Cease manning of 
outdoor counter. Staff to 
move indoors. Direct 
public to office or point 
of contact. 

Grass cutting, 
weeding, 
general tree 
pruning 

Contractor  Continue as normal. 

 

Continue as normal. 
Have more breaks. 

Defer until haze 
situation improves. 

Defer until haze situation 
improves. 

Attending to 
public 
feedback  

 

Staff  Continue as normal. Continue as normal. Prioritise works that 
are urgent and likely to 
affect public safety, e.g. 
feedback on safety and 
hygiene. 

Prioritise works that are 
urgent and likely to affect 
public safety, e.g. 
feedback on safety and 
hygiene. 
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N95 Masks 
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MINISTRY OF HEALTH – HEALTH ADVISORY FOR THE GENERAL PUBLIC  

The health impact of haze is dependent on one’s health status (e.g. whether one has pre-existing 

chronic heart or lung disease), the PSI level, and the duration and intensity of outdoor activity. 

Reducing outdoor activities and physical exertion can help limit the ill effects from haze exposure. 

Persons who are not feeling well, especially the elderly and children, and those with chronic heart or 

lung conditions, should seek medical attention. 

24-hour PSI Healthy persons Elderly, pregnant 

women, children 

Persons with 

chronic lung 

disease, heart 

disease 

≤100 

(Good/Moderate)  

Normal activities Normal activities Normal activities 

101 – 200 

(Unhealthy) 

Reduce prolonged or 

strenuous outdoor 

physical exertion 

Minimise prolonged 

or strenuous outdoor 

physical  exertion 

Avoid prolonged or 

strenuous outdoor 

physical  exertion 

201 – 300 

(Very Unhealthy)  

Avoid prolonged or 

strenuous outdoor 

physical exertion 

Minimise outdoor 

activity 

Avoid outdoor 

activity 

>300 

(Hazardous) 

Minimise outdoor 

activity 

Avoid outdoor 

activity 

Avoid outdoor 

activity 

 

Prolonged = continuous exposure for several hours 

Strenuous = involving a lot of energy or effort 

Reduce = do less 

Minimise = do as little as possible 

Avoid = do not do 
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Fire Emergency Plan Summary  
Singapore Botanic Gardens 
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1 OBJECTIVES 
 
1.1 The purpose of the Fire Emergency Plan is : 

a) To ensure the safeguard of human lives in the event of fire. 

b) To establish a systematic and orderly evacuation plan. 

c) To ensure prompt raising of the fire alarm and marshalling of first aid and firefighting efforts. 

d) To establish responsibilities of key individuals involved in handling of emergencies. 
 

1.2 Fire Safety Committee 
The Fire Safety Committee shall comprise the following persons:- 
a) Site Main Controller (SMC) 
b) Fire safety Manager (FSM) 
c) Site Incident Controller (SIC) 
d) Fire Wardens/Asst Fire Wardens 
e) Fire Fighting Team 
f) First Aid  Team 
 

1.3 Signal for Fire Alarm 
The alarm signal for fire is a continuous ringing tone resounding from the electrically operated bells 
located on every storey of the building. 

The fire alarm signal can be raised by: 
a) Break glass alarm system 
b) Smoke or heat detectors in plant rooms and other key areas 
 

1.4 Signal for Evacuation 
The following will be deemed as signal for evacuation during a fire drill or in the event of a real fire: 
i) 2nd long burst continuous fire alarm, AND/OR 
ii) Announcement through the Public Address system, AND/OR 
iii) Voice activation by SMC/ SIC in silent mode i.e. no fire alarm. 
 

2 ACTIONS TO BE TAKEN IN THE EVENT OF AN OUTBREAK OF FIRE IN THE 
BUILDING 

 

2.1 Informant 
The person who discovers any fire shall immediately: 
a) Raise alarm immediately, shout “FIRE! FIRE! FIRE! ” to alert all nearby personnel 
b) Attempt to extinguish any incipient fire with the available firefighting equipment i.e. fire 

extinguisher and fire hose-reel and without UNDUE PERSONAL RISK. 
c) Activate fire alarm break-glass call-point immediately if fire is big or threatens to be out of 

control. 
 

2.2 All Staff 
a) Upon hearing the fire alarm, all to stay alert and remain calm. 
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b) On hearing second long burst fire alarm or announcement to evacuate the building by Fire 
Wardens, all staff shall lock important files, shut down all electrical power,  and evacuate 
directly to the Assembly Area 

c) When evacuating, do not panic, walk not run out of the building via the designated 
exit/escape routes. Proceed directly to the Assembly Area. DO NOT USE LIFT DURING 
FIRE EVACUATION.  

d) When evacuating, follow the designated evacuation route to the Assembly Area. 
e) The Assembly Area is located at the turfed area in front of Holttum Building / CDL Gallery.  
f) All staff shall not re-enter the building once at Assembly Area unless instructed otherwise by 

the SCDF officers/ FSM/ SMC/ SIC in attendance. 
 

2.3 Site Main Controller (SMC)/Site Incident Controller (SIC) : 
In the event of fire alarm activation: 
a) Proceed to main fire alarm panel located at Fire Command Centre (FCC), isolate the alarm 

and conduct physical check of the fire alarm zone activated. 
b) Attempt to fight any fire if it is small and safe enough to do so. 
c) Decide need for personnel evacuation, activate 2nd long burst fire alarm to initiate building 

evacuation. Work closely with the floor Fire Wardens. The PA system can also be used to 
initiate full evacuation. 

d) Notify SCDF at Tel No : 995 to report the fire incident. 
e) Decide need to mobilize fire fighting team for conduct of fire fighting or rescue effort. 
f) Proceed to the Assembly Area once fire is extinguished or no further action can be taken at 

the incident site. Check for the floor evacuation status from Fire wardens at AA. 
g) Await the arrival of   SCDF. Liaise with the officer in charge on the evacuation status and fire 

situation. 
h) SMC to make all critical decision, e.g. to return to work after fire, etc. 
 
2.4 Fire Wardens/Assistant Fire Wardens 
a) On hearing the fire alarm, be alert and wait for further instructions. Wait for 2nd alarm or 

instruction from SMC/SIC. 
b) Try to ascertain fire location, if possible by checking Sub Fire alarm panel or contact with 

SMC/SIC 
c) Once instruction given by SMC/SIC to evacuate the building, immediately alert everyone on 

the floor to evacuate in an orderly manner using the nearest designated exit directly to the 
Assembly Area. 

d) Conduct last check of all offices, stores, toilets etc to ensure that no one is left behind. 
e) Ensure that all disabled, children, pregnant women etc if present in the floor, are given 

particular attention during evacuation. 
f) Leave the building after ascertaining that all the occupants of the floor have complied with 

the evacuation order. 
g) Once at the Assembly Area, immediately conduct  roll call of all  personnel present and 

report evacuation status to the SMC/SIC . Report any missing person immediately. 
h) All visitors, contractors, etc shall also be evacuated out of the building to the Assembly Area. 

 

2.5  Security Officer /Duty Ranger 
a) Check the cause of fire alarm immediately 
b) When evacuation is activated, ensure that security personnel/ rangers are deployed at key 

staircase exits to guide guests/visitors to the designated assembly area. 

31 



National Parks Board – Crisis & Risk Management  

  

 

c) Ensure that all main entrances and exits to/from the building are adequately manned to 
prohibit unauthorized entry and also to intensify patrolling in the vicinity of the building. 

d) Ensure that a ranger directs the SCDF officer on his arrival to the fire location. 
e) Ensure that rangers are detailed to direct traffic to facilitate the movement of evacuees at 

points where they cross roads to reach assembly point. 
f) To also respond to fire alarm if not done so by SMC/SIC. 
 
2.6 Fire Fighting Team 
a) Upon hearing the 2ng long burst fire alarm or initiation of evacuation, members of the fire 

fighting team shall grab a fire extinguisher and gather at the Fire Command Centre (FCC). 
b) Wait for instruction from SMC/SIC. Proceed to conduct fire fighting /rescue effort once 

instructed by SMC/SIC. 
c) The fire fighting team shall attempt to extinguish or control the fire without taking undue 

personal risk. 
d) To hand over all fire fighting/rescue to SCDF on their arrival. 
 
2.7 First Aid Team 
a) Upon hearing the 2nd long burst alarm or on initiation of evacuation, first aider to carry a 

first aid box and proceed directly to the Assembly Area. 
b) Set up First Aid Point at the Assembly Area. 
c) Render first aid to any injured personnel. 
d) Call Ambulance at Tel : 995 for any emergency cases 
 

3 FIRE OCCURING OUTSIDE OFFICE HOURS 
3.1 In the event of an outbreak of fire outside normal working hours, the duty ranger shall 

attempt to extinguish any incipient fires without undue personal risk. Call SCDF if fire is big 
or threaten to go out of control. Ensure all personnel evacuated out of the building to the 
Assembly Area. 

3.2 On hearing a fire alarm, isolate alarm, check its cause by physically checking the activated 
location. Attempt to extinguish any incipient fires without undue personal risk. Call SCDF if 
fire is big or threaten to go out of control. Ensure all personnel evacuated out of the 
building to the Assembly Area. Activate 2nd long burst alarm. 

3.3 To also notify the following key personnel of the situation : 
i) Site Main Controller (SMC) 
iv) Site Incident Controller (SIC) 

 

4 DUTIES AND RESPONSIBILITIES (GENERAL) 
4.1 Site Main Controller (SMC)/Site Incident Controller (SIC) 
a) Represent the Management of the building in respect of all fire safety matters. 
b) Has the full responsibility for :- 

i) Establishment of the Fire Safety Committee 
ii)    Training of all employees of the fire emergency procedures 
iii) Preparation, drafting and putting into force  the Fire Emergency Plan 
iv) Ensure that the approved Fire Emergency plan is abided by all occupants of the 

building. 
c) Ensure that all exits, fire prevention and fire fighting systems are in good working condition 

through regular inspections. 
d) Record the date and time of each Evacuation Drill conducted. 
e) Appoint one person as assistant during his absence from the building. 
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f) Responsible for the formation and training of a fire fighting team within the building from 
amongst responsible employees who are physically fit to perform this function. 

g) Ensure that exit doors are kept closed and unlocked during business hours and that hallways, 
corridors, lobbies and staircases are kept free from obstruction at all times. 

h) Decide when full evacuation is required during a fire. 
 

4.2 Fire Wardens/Assistant Fire Wardens 
a) Acquaint all new employees with the Fire Emergency Plan and escape routes for their 

respective work areas. 
b) Be familiar with the Fire Emergency Plan and means of escape for the building. 
c) Be familiar with the operation of the fire alarm system, the use of first aid box and 

firefighting equipment. 
d) Ensure all exit doors and escape routes kept clear at all times. 

 

4.3 Chief Security/Assistant Chief Security Officer/Duty Ranger 
a) Be familiar with the Fire Emergency Plan and means of escape from the building. 
b) Ensure that the Rangers are well versed with their roles as described in the Fire Emergency Plan. 

 

4.4 Fire Fighting team 
a) To know  the location of the Fire Alarm panel at FCC 
b) Be familiar with the Fire Emergency Plan, location of staircases, exists and emergency exists. 
c) Be familiar with the location and use of first aid and firefighting equipment. 
d) Be familiar with basic fire fighting procedures. 
 

4.5 First Aid Team 
a) Ensure first aid box are fully equipped at all times 
b) Be familiar with first aid procedures to respond to various types of injuries 

 

5 FIRE EVACUATION DRILLS 
a) Fire evacuation drills shall be conducted twice a year. 
b) All personnel in the building shall participate in the drill. 
 

6 GENERAL GUIDELINES 
Remember, it is in your interest to know: 

a) How to report a fire - sound the alarm without delay. 
b) What to do in the event of a fire. 
c) Location of nearby fire extinguishers and hose-reels - Learn the proper way to use them. 
d) Means of escape in case of fire and to keep staircases, landings and other escape routes clear 

of obstruction at all times. 
 

7 After the Fire Incident 
Engage structural engineers to check building's integrity and follow up with recommended 
repairs before re-installing building services at the recommendation of M&E Engineer. 
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Botany Centre Evacuation Plan 
Singapore Botanic Gardens 
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Events Evacuation Plan - Singapore Botanic Gardens 
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Communications Plan 
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Crisis Communications (Media) SOP 
National Parks Board 
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Information Management Plan  
National Parks Board 

 
 

 
Comm’s objectives in information management during a crisis are as follows: 

 To provide timely information and an accurate picture of the crisis situation 

 To reassure the public that National Parks Board is on top of the situation 
 
 
As part of the plan to meet the objectives, Comm’s will assume the following roles,:  

 Play a proactive role in strategic communications, which includes 
developing key messages and positioning statements on issues pertaining to 
the crisis; 

 Collate information on issues relating to the crisis situation; 

 Prepare media releases and responses to media/public based on the 
developed key messages and positioning statements; 

 Disseminate the key messages to media and the public; 

 Monitor and manage media reports and public feedback; 

 Identify and coach spokesperson. 
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Damage Report Template  
National Parks Board 

 
Ref no. 
 
DCEO/PDS 
 
Director 
 
Through Deputy Director 
 
Date:  

 

DAMAGE REPORT 
 

1. DETAILS OF INCIDENT 

 
1.1 Date and Time of message :  

 
1.2 Received by  : 

 
1.3 Date of incident :  

 
1.4 Time of incident  :  

 
1.5 Date attended  :  

 
1.6 Time attended  :  

 
1.7 Attended by  :  

 
1.8 Location of incident (to state H/No, L/P etc. Attach sketch map) 

 

1.9        Ownership of tree NParks   

     Others   
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2. DAMAGES & INJURIES 
 

2.1  Any injury to public? Yes        No  

 
  Source of information :   
 
        If yes, to give details below :  
 

 2.2   Detailed description of incident observed at site: 
 
 
 

 
 
3. DESCRIPTION OF TREE(S)/[PART OF TREE(S)] INVOLVED IN INCIDENT: 

 
3.1 Location of tree in relation to surroundings. (Give distance from roads, drains, 

property, fencing or landmarks e.g. L/P etc. Attach location plan, sketch, 
photographs) 

 
3.2  Site conditions : 
 
3.3 Tree Species  : 
 
3.4 Tree ID  :   
 
3.5 Tree girth  :  
 
3.6 Tree height  :  
 
3.7 Part of tree responsible for damage  :  
 
3.8 How was the damage caused  :    
 
3.9 Girth, height, size (length) of part responsible:  

 
 

4.   ASSESSMENT OF CAUSE OF EVENT  

 
 
4.1 Weather Condition 
 
 
5.   CONDITION OF TREE 

 
5.1 Pest/Disease Incidence (To give detailed report with photographs). 

 No incidence of pest or disease was observed on site. 
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5.2   Please see attached Photographic Report  
 
 
6.     PAST INSPECTION RECORD (attach relevant records) 

 

6.1   Was the tree under regular 
inspection? 

 Yes           No  
 

 
   If not, give reasons:  
 
6.2 How many times was the tree inspected previously during the past three years prior 

to the incident? :  
 
6.3    Date of the last inspection. :  
 
6.4    Give the observations at the last inspection  :  
 
6.5  Date of next scheduled inspection : 
 
6.6    Date of last pruning :  
 
6.7   Date of next pruning schedule :    

 
 

7.     FOLLOW UP ACTION  

 

7.1   Have photographs been taken of the tree Yes           No  

 

7.2 Have photographs been taken of the damage.   
        If not, why not. 

Yes        No  

 

7.3 Has Head Meterological Service been asked to give 
        details of weather records. 

Yes           No  

 
     
 
 

Inspection Officer   Countersigning Officer 
 
Signature  :   _____________________          ______________________ 
 
Name :                                _____________________          ______________________ 
 

Designation :                         ________________________         _________________________ 
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Incident Report Template  
National Parks Board 

 
 

Ref no. 
 
 
DCEO(PDS)  
 
Director/ (Name of Division)* 
 
Through Deputy Director, (Name of Branch)* 
 
Date:  
 

INCIDENT REPORT 
 
 

1. DETAILS OF INCIDENT 

 
1.1 Date and time of message:  
 
1.2 Received by  : 
 
1.3 Date of incident  :  
 
1.4 Time of incident   :  
 
1.5 Date attended   :  
 
1.6 Time attended   :  
 
1.7 Attended by   :  
 
1.8 Location of incident (Attach map) 
 
 
 
2 DAMAGES & INJURIES 

 

2.1  Any injury to public? Yes        No  

 
2.2  Source of information  :   
 
2.3  If yes, to give details below :  
 
2.4  Detailed account of incident observed at site (Attach colour photographs) 
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3. ASSESSMENT OF CAUSE OF INCIDENT  

 
 
______________________________________________________________________ 
 
______________________________________________________________________ 
 
______________________________________________________________________ 
 
 
4. FOLLOW UP ACTION  

 
 

______________________________________________________________________ 
 
______________________________________________________________________ 

 
 
 
 
 

      Inspection Officer    Countersigning Officer 
 
Signature:   _____________________           _____________________ 
  
Name:     _____________________           ______________________ 
 
Designation:     _____________________          ______________________ 
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REPORTING PROCEDURES FOR MAJOR INCIDENT/ACCIDENT  
National Parks Board 
 
Major Incident/Accident   
 

1 Any major or fatal accidents and incidents* at office premises, work place 
or area under NParks' charge that would compromise public safety, cause 
major disruption to normal activities or services, or which could result in 
adverse or unanticipated publicity for National Parks Board and/or Ministry 
of National Development. 
 
*includes incidents such as suicides and unnatural deaths at our parks. 
 
 

Reports   

1 An Incident Report has to be submitted via e-mail to Distribution B* of Ministry 
within 6 hours or by the morning of the next working day whichever is  earlier 
(Reporting Format at Annex A) 

 
2 A Detailed Report, if required, to be submitted via e-mail within 2 days of the 

incident.  Where necessary, interim reports should be submitted to keep the 
Ministry posted on developments. 

 
(*ensure list is updated) 
 
 
Reporting Procedure 
 
3 The workflow for the Reporting of Major Incident/Accident is at Annex B.   
 
 
Roles of Action Officer* 
 
4 To report the major incident/accident to his Branch Head. 
 
5 To submit regular updates on the major incident/accident to his Branch Head, if 

necessary. 
 

6 To submit Draft Incident Report, if authorised by the Branch Head.  
 

(*eg Park Manager) 
 
 
Roles of Action Officer* 
 

7 Upon notification of a major incident/accident by the action officer, to decide 
whether the Draft Incident Report needs to be submitted.   See Point 1, if unsure, 
check with Comms Manager, DD/Comms or D/Comms. 
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8 If the Incident Report is assessed not to be required, the reporting procedure 
ends here. Branch Head should consult his supervising Director and/or DCEO if 
in doubt.  

 
9 If Incident Report is required, the Branch Head will send concurrently, and on an 

immediate basis, a draft incident report by e-mail to Distribution A. 
 
10 After sending the Draft Incident Report, the Branch Head will submit by email the 

Draft Incident Report to the DCEO for approval with copy to Distribution A. 
 
11 Branch Head will monitor the approval of the Draft Incident Report by DCEO and 

ensure that the report is sent to Ministry within 6 hours or by the morning of 
the next working day, whichever is earlier.   

 
12 If DCEO decides that an Incident Report is not required to be sent to Ministry, the 

Branch Head will notify Distribution A. Reasons are to be given and the reporting 
procedure ends here.  

 
13 If there are more information to add to the Incident Report submitted, Branch 

Head to submit a Detailed Report to Ministry within 2 days of the incident.  
Submission of Detail Report is to follow the procedure of submission of Incident 
Report. 

 
14 To give further updating of the report if required. Procedure to follow submission 

of Incident Report.  
 

Note : 
 
Distribution A:  
- NParks Management 
- NParks Communications Division - Director, Deputy Director, Managers   
 
Distribution B: 
-MND Communications Division – Director, Deputy Director, Manager 
 MND Infrastructure Division – Senior Director, Assistant Director 

  

***** 
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NATIONAL PARKS BOARD 

MEMORANDUM 

 

Our Ref :     Tel : 

Date  :     Fax : 

Email  : 
 

To  : 

REPORTING OF (INCIDENT / ACCIDENT) 
 
Type of Accident:    

Location of Accident : 

Date /Time of Accident: 

Nature of Injury : 

No(s) Of Death           :         

No(s) of Injured person: 

NParks Officers Involved:                                

Non-NParks staff involved 

Name :            

Nationality      :            

Occupation              :            

 

Detailed Account of : 

Incident/Accident      

 

Media Presence: 

Follow-up action/ 

Recommendations: 

:  

 

Reported By   

Name  :  

Appointment :  

Office Tel :  

Handphone :  

Please refer to Reporting Procedures and Guidelines for Incident Reporting before filling this form  

ANNEX A 
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REPORTING OF MAJOR INCIDENT/ACCIDENT 
 
Communications   Branch Head   NParks Management 

 

 

 

 

 

 

 
 

 

 

 
 
 
 
 

 
 
 
 
 

  

ANNEX B 

Yes 

Yes 

Yes 

Decides whether to 

send draft incident 

report 

 

No 

End 

Sends draft Incident Report (Format A) via email 

to DCEO for approval and copy to Distribution A 

DCEO to decide if 

Incident Report is 

required to be sent to 

MND Comms managers to check 

approval of DCEO is obtained 

before submitting the Incident 

Report via email to DD/Comms 

who will submit to Distribution B & 

copy to Chairman & Distribution 

A. If a Detailed Report or Update 

Report is required, procedures to 

follow submission of Incident 

Report. 

No 

Decides if Detailed 

Report or Update Report 

is required 

Send (i) Detailed Report within 2 days of the 

incident for DCEO’s approval or (ii) Update 

Report if necessary. 

No 

End 

To monitor & ensure Incident Report is 

sent to ND within 6 hrs or by morning of 

the next working day 

Action Officer Reports Incident to Branch Head 

Decides if Detailed 

Report or Update 

Report is required to 

be sent to MND 

End 

No 

To monitor & ensure (i) Detailed Report is sent 

to MND within 2 days of the incident or (ii) 

Update Report is sent. 

 

End 

End 

End 

Yes 
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Contact Numbers 



National Parks Board – Crisis & Risk Management  

  

 

Senior Management  
National Parks Board 
 
 

Name Designation Telephone 

Er Boon Hwee Kenneth CEO 6471 7800 

Dr Leong Chee Chiew DCEO (PDS) 6471 7802 

Kong Yit San ACEO (PML) 6465 0311 

Tan Chong Lee ACEO (CDS) 6471 7824 

Dr Nigel Paul Taylor D/Singapore Botanic Gardens 6471 9901 

Lee Pin Pin D/Communications & Community 
Engagement 

6471 7811 

 
Bin Hee Jum D/Finance and IT 6471 7334 

Oh Cheow Sheng D/Streetscape 6465 0310 

Lim Liang Jim D/Industry and CUGE 6462 7000 

P Teva Raj D/ Inspectorate and Review Unit 6465 1701 

Wong Tuan Wah D/Conservation 6465 0313   

Dr Lena Chan D/NBC 6465 1696 

Chia Seng Jiang D/Parks 1 6465 0314   

Kartini Omar -Hor D/Parks 2 6465 0322   

Yeo Meng Tong D/Parks Development 6465 0312   

Damian Tang D/Design 6465 0220   

Sim Cheng Hai D/Policy and Planning 6471 7826 

Ng Cheow Kheng D/HCG 6270 8504   

Tan Lai Kheng D/Lifestyle Business 6465 0140 
 

Joseph Chua DD/Risk Management 6471 7512 
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Branch Heads 
Singapore Botanic Gardens 

 

Name Branch Telephone 

Alan Tan Horticulture, Events, Exhibitions 64719912 

Alan Tan (Covering) Visitor Management, Security & 
Operations  

64719912 

Terri Oh Education & Administration 64719879 

David Middleton Research & Conservation 64719930 

Dennis Lim Singapore Garden Festival 64717132 

 
 
 
 

Fire & Emergency  
Singapore Botanic Gardens 

 

Name  Appointment Telephone 

Alan Tan Site Main Controller  64719912 

Alvin Siah Site Incident Controller 64796203 

Mohd Yusof Fire Safety Manager 64719855 

Alvin Siah Facilities Manager 64796203 

Cisco Monitoring Centre  1800- 
7466337 
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National Parks Board – Crisis & Risk Management  

  

 

Helpline 
National Parks Board  

 

1800-471 7300 (24-hours, Toll-free) 
 
 
 
 
 

General Emergency Contact Numbers   

 
 

Police 999 

Ambulance 995 

Ambulance (non-emergency) 1777 

HOSPITALS: 

Mount Elizabeth  6731-2218 

Alexandra Hospital 6379-3150 

Changi General Hospital  6850-1680 

East Shore Hospital 6340-8666 

Gleneagles Hospital 6470-5688 

Mount Alvernia Hospital 6347-6210 

National University Hospital (NUH) 6772-5000 

Raffles Hospital 6311-1555 

Singapore General Hospital (SGH) 6321-4311 

Tan Tock Seng Hospital (TTSH) 6357-8866 
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List of Abbreviations  

 

ACEO(CDS) Assistant Chief Executive Officer (Corporate Development & Services) 

ACEO(PML) Assistant Chief Executive Officer (Parks Management & Lifestyle) 

AED  Automated External Defibrillator  

BCA Building & Construction Authority 

BCP Business Contingency Plan 

CMT  Crisis Management Team 

COT  Crisis Operations Team 

CPSI Certified Playground Safety Inspector  

CRO Chief Risk Officer 

D/CD Director/Corporate Development Division 

D/COMMS Director / Communications Division 

D/PARKS Director/ Parks Division 

D/RM Director/Resource Management Division 

D/SBG Director/Singapore Botanic Gardens Division 

D/SS Director / Streetscape Division 

DCEO(PDS) Deputy Chief Executive Officer (Professional Development & Services) 

DD Deputy Director 

DORSCON Disaster Outbreak Response System condition 

FCC Fire Command Centre  

FM Facilities Management 

MND Ministry of National Development 

MOH Ministry of Health  

MOM Ministry of Manpower 

OIC Officer In Charge 

PPE Personal Protection Equipment 

PCG Public Communications Group 

PSD Public Service Division 

PSI Pollutants Standard Index 

RMO Risk Management Office 

SCDF Singapore Civil Defence Force  

SDD Senior Deputy Director 

SFRK Slope Failure Response Kit 

SIC Site Incident Controller 

SMC Site Main Controller 

VSO Visitor Services Officer 
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Historic Landscape Improvement Plan 

- Adaptive Re-use of Historical Houses 1 to 6 for Public Education  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

House 1 House of 

Ethnobotany  

It will be a focal point for the Ethnobotany Garden, showcasing 

traditional uses of plants in the region.   

House 2 House of 

Economic 

Botany  

To interpret the history of economic botany in the region with 

emphasis on SBG’s role in introducing various cash crops such as 

rubber, gambier and cocoa. 

House 3 House of 

Botany  

To feature the diversity, structure and reproduction of major plant 

groups with interactive displays and hands-on activities.   

House 4 Community 

Outreach Hub 

To provide a multi-purpose venue for public outreach, education 

and community engagement activities. It will include gathering 

corner and resource facility for NParks and SBG volunteers. 

House 5 Herbal 

Medicine and 

Fragrances  

To serve as an interpretive centre for the Healing and Fragrant 

Gardens, highlighting the role of plant fragrances for remedies, 

perfumery and pollination.  

House 6 Darwin-House 

of Evolution  

To complement the Evolution Garden, featuring exhibits to interpret 

plant evolution history with introduction to the roles of Wallace and 

Darwin.   

 



Annex A – Additional Questions from Mr Stuart Read 

  

A)           The National Parks Board Act (as revised, 2012)?, namely under section 10, the Board may 

delegate any function/duty/power (except the power to borrow money) to the Chief 

Executive/Chairman or a committee it has appointed /any Board Member / person (e.g. its power 

to ‘develop’), is that correct? 

 

Yes, under Section 10(1) of the National Parks Board Act (Revised Edition 2012), the Board may 

delegate its functions / duties / powers to the Chief Executive or the Chairman, except the power to 

borrow money.   Further, under Section 10(3), the Board may delegate its functions / duties / 

powers to a Board employee or a member, subject to conditions and restrictions as it thinks fit, 

except the power to borrow money, raise or grant loans or advances to subscribe to stocks, shares, 

bonds or debentures of a company or corporation.  

 

B)            The Parks & Trees Act (as revised, 2006), namely: 

a)            Part III – National Parks & Nature Reserves – while noting the definitions and differences, 

I remain confused as to the status of ‘Nature Area’(s) such as the Rainforest area within Singapore 

Botanic Gardens – is it, for instance, a ‘Nature Reserve’ or not? 

 

The entire Singapore Botanic Gardens, including the Rainforest area, is designated a national park 

under Section 7(1) of the Parks and Trees Act, read together with item 1, Part 1 of the Schedule.  

Unlike national parks and nature reserves, ‘nature area(s)’ is a non-statutory designation under 

URA’s land use planning/zoning guidelines and does not confer legal status on the land which is so 

classified.   Nature areas (there are 20 in total in Singapore) are recognised as areas of high 

biodiversity.  Developments that may affect them are scrutinised in order to minimise impact. 

 

b)            Section 9 – restricted activities per animals etc in NParks & Nature Reserves – do these 

apply to ‘Nature Area’(s) such as the Rainforest area within SBG – i.e. are dogs on leads/shes not 

permitted there? If not, how is this policed? I note they are permitted elsewhere in SBG and there 

are no gates to the Rainforest area within the SBG; 

 

Dogs on leads / leashes are generally permitted in Singapore Botanic Gardens except for designated 

areas such as the Rain Forest, Evolution Garden, Healing Garden and National Orchid Garden. Signs 

informing visitors of the rules in relation to the bringing of dogs into the Gardens are posted at the 

various entrances of the Gardens and the Rain Forest, Evolution Garden, Healing Garden and 

National Orchid Garden. Our park rangers and officers are on site to monitor and police this. 

 

                 

c)            Protection/Conservation Sections about exemptions regarding ‘immediate threat to life or 

property’ (it seems) exempting any owner/occupier from the normal approval requirements for 

cutting trees or plants –(I’m thinking specifically about the buffer zone and ‘villa district’ 

surrounding the SBG – not the SBG itself) - e.g. section 14(6) within a tree conservation area; 

section 18(4) in Heritage road green buffers; section 27(4) notices to plant/replant; (and noting 

section 38 re ‘imminently  dangerous trees or plants’): my questions are: 

1.            WHO DECIDES whether a tree/plant is an immediate threat to life or property – is NParks 

Board Commissioner required to ‘make a call’ or can any owner/occupier of a site ‘decide’ on their 

own that a tree/plant is an immediate threat… and cut it down? (I note section 18(4)1 notes the 

Commissioner must ‘determine’ the subject plant or tree as dying or dead)…*; 

 

Under Section 14(6), Section 18(4) and Section 27(4) of the Parks and Trees Act,  approval is not 

required if the condition of the tree or plant constitutes an immediate threat to life or property.  This 



assessment is made by the person cutting the tree/plant.  This person may not be the 

owner/occupier of the land on which the tree/plant is growing.   

 

Section 14(6) and Section 27(4) govern “tree conservation areas” and “green margins” respectively. 

These sites may be privately owned.  On the other hand, Section 18(4) governs heritage roads green 

buffers which are all situated on State land and managed directly by NParks.  This may explain the 

involvement of the Commissioner in determining if a tree or plant on any heritage road green buffer 

is dying or dead (but may not be an immediate threat to life or property).  Singapore Botanic 

Gardens is not surrounded by a heritage road green buffer. 

 

IF NParks decides this (i.e. by application for an exemption), ON WHAT BASIS does it make that 

decision: it’s own second-opinion, or the assertions of danger made by the owner/occupier? 

 

For a person to remove a tree/plant pursuant to Section 14(6), Section 18(4) and Section 27(4) of the 

Parks and Trees Act, it is implied that he has the discretion to make the assessment of danger as no 

application is required to be made to the Commissioner to remove the tree/plant.   

 

2.            This seems to allow unsupported claims (of immediate threat/danger) without requiring a 

burden of proof on owners/occupiers to support such claims to an arbiter – such as NParks 

Commissioner/delegate. Is that a correct reading of the situation? 

*as noted above, section 18(4)1 suggests otherwise – I’m just a bit confused as to who ‘checks’ 

claims/makes the call here…? I note section 20 about applications / factors informing the 

Commissioners’ decisions – but the sections noted about (14(6)); 18(4) and 27(4) suggest no 

application is needed at all, where ‘immediate threat to life or property’ apply. Is that the case? 

 

While the spirit behind the tree protection provisions in the Parks and Trees Act is to prevent the 

indiscriminate felling and cutting of mature trees and plants, NParks recognises that there may be 

instances where the tree is dead, dying or poses an immediate threat or danger to life or property.  

In such circumstances, the law allows the tree owner or any person to remove the tree immediately 

without having to make an application to the Commissioner.  Though there may be a risk that a tree 

/ plant may be cut down on the basis of a false assertion or an incorrect assessment by the person 

cutting the tree/plant, the intent of Sections 14(6), 18(4) and 27(4) is to cover emergency situations 

and ensure that any person can take urgent action to remove the affected tree/plant to alleviate any 

danger without facing punitive action by the Commissioner.  

 

However, a tree owner or any person who is uncertain of the condition of the tree may consult 

NParks before deciding on the course of action.  NParks will assess the tree’s condition and if the 

evidence provided by the owner/person is inconclusive, NParks would advise the owner/person to 

engage a professional arborist to conduct a comprehensive assessment to determine the health and 

structural integrity of the tree. A professional arborist is a specialist in the care of trees and is trained 

to assess the health and structural integrity of a tree through visual inspection and the use of 

instruments. He would then recommend the appropriate treatment for the tree, including an 

assessment on whether the tree needs to be felled or can be retained. 

 

If NParks has knowledge that a protected tree / plant may have been cut without proper basis, 

NParks will carry out investigations and may prosecute the person who cut the tree/plant if the facts 

and circumstances of the case show that there was no immediate threat involved.  Under Section 

54(2)(b) of the PTA, the said person has the burden to prove that he had done all he could to 

ascertain that the tree / plant was an immediate threat to life or property. For example, on 20 Nov 

2002, a Hopea sangal tree exceeding one metre in girth within a gazetted tree conservation area 

(TCA) at 46 Halton Road, Singapore, was illegally cut down. The offence was discovered on the day 



the tree was felled and witnesses saw logs from the tree being loaded onto a lorry.  The girth size of 

the tree was 3.4m and it was 25m in height.  The defendant, DTZ Debenham Tie Leung Property 

Management Services Pte Ltd (“DTZ”), was charged for an offence under Section 5(3) read with 

Section 5(1) of the Parks & Trees Act (1996 Edition) (see extract of provisions below).  

 

The Defence Counsel had, in his mitigation plea, stated that:  “DTZ accepts that the building 

supervisor was over-zealous since it could not be said that the cutting down of the tree was necessary 

“for the prevention of imminent danger”. He was honestly worried but it was a mistaken view”.  The 

Defence Counsel did not raise this as a defence but rather was explaining the building supervisor’s 

over-zealousness or mistake in having cut the tree for the prevention of imminent danger. 

 

The defendant pleaded guilty and was fined $8,000 by the Court.  In addition, they were ordered to 

pay the State compensation of $76,035 for the loss of the 150-year-old tree which was then the only 

known specimen of Hopea sangal in Singapore.   

 

The maximum penalty for an offence under Section 5(3) of the 1996 version of the Parks and Trees 

Act was a fine not exceeding $10,000. The Act has since been amended and the maximum fine for a 

similar offence under Section 14(2) is now a fine of up to $50,000.    

 

The Hopea sangal case was widely publicised in the media and public sentiment against the 

felling was high.  The heavy penalty meted out to the defendant has proved to be an 

effective deterrent against illegal actions of a similar nature by others. Together with efforts 

to promote greater public awareness and commitment towards greenery conservation, laws and 

penalties continue to remain necessary and relevant in deterring such offences. 

 

 

C) Advice on controls over NUS “open space”. Are the open spaces playing fields? Will these 

open spaces be retained as playing fields or will they be developed with new buildings? How 

secure is the “forecourt” which forms the main visual axis to the campus? 

 

The open spaces or the lower and upper quadrangles within the Bukit Timah Campus (former Raffles 

College) are a significant part of the heritage of the campus and URA’s planning intention is to retain 

them as open spaces for student’s activities (including use as play fields) as well as public enjoyment 

of the campus. No infill development will be allowed within the quadrangles. The forecourt in front 

of the Oei Tiong Ham Building, which helps to frame views to the Bukit Timah Campus, will also be 

retained as an open space and there are no plans to develop it.  

 

D) Advice on attitude to reclassifying Tyersall Learning Forest as a Nature Reserve? 

 

URA and NParks are working closely to extend the boundaries of the existing Nature Area within the 

Singapore Botanic Gardens to include the Tyersall Learning Forest as the latter has significant 

biodiversity.  

 

E) Request for copy of 2008 Master Plan showing SBG, the buffer zone and its surrounding 

areas, and the protective designations affecting SBG. 

 

The Master Plan is the statutory land use plan which guides Singapore's development in the medium 

term over the next 10 to 15 years. The MP 2014, gazetted on 6 June 2014, is Singapore’s latest 

Master Plan and supersedes the MP 2008 after the 5-yearly review. Please see attached extracts of 

the MP 2008 and MP 2014 showing the Singapore Botanic Gardens and its surrounding areas, with 

the proposed UNESCO buffer superimposed on the plan.  



 

The protective designations affecting SBG are shown in the Special and Detailed Control Plans 

(SDCPs) which are development control plans. They include the Parks and Waterbodies, Landed 

Housing Areas, Street Block, Envelop Control, Building Height and Urban Design plans published by 

URA to elaborate on the planning intention shown in the Master Plan. Please see attached plans 

showing the protective designations around the Singapore Botanic Gardens and its surrounding 

areas.  

Note: Attachments will be enclosed in a CD. 
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CONFIDENTIAL 
 

Singapore Botanic Gardens 
Visitor Services Management Framework 

 

 

Visitor Services Counter 

Operating Hours : 0800hrs – 1730hrs daily 

Locations  : Visitor Centre, Nassim Gate  

  Botany Centre (Green Pavilion), Tanglin Gate 

Staff strength  : 1 Manager, 2 Executives, 6 Officers 

In order to meet the requirement to man two (2) counters daily from 0800hrs – 1730hrs, a 8-
manpower team is required to ensure visitors’ needs are met, while not compromising staff 
fatigue. 

 

Roles of the Visitor Services 

 General Enquiries and Feedback Management 

The VS team is trained to be personable and helpful towards all visitors. Our purpose 
is to ensure an enjoyable visitor experience and to encourage repeat visits to 
Singapore Botanic Gardens.  

The VS team is trained to handle enquiries and feedback through various channels - 
counter, phone, email, feedback form and feedback from NParks call centre. 

For phone enquiries, two (2) lines have been set up for each visitor counter. If the 
line is busy, the voicemail will be activated. The voicemail is checked regularly within 
a day. Singapore Botanic Gardens general enquiry line is 6471 7374 / 6471 7361 
and fax number is 6467 4832.  

For email enquiries, an email account 
(NParks_SBG_Visitor_Services@nparks.gov.sg) has been set up. The public is able 
to email enquiries or feedback to Singapore Botanic Gardens. This common email 
account is managed by the VS team. Where relevant, the VS staff will consult the 
respective sections, eg horticulture, research, operations, and reply to the visitor with 
their inputs. Alternatively, the emails will be re-directed to the respective sections, eg 
Events Services, Education, for their follow up. 

The MSS (Minimum Service Standards) Audit, a mystery audit, is conducted every 
quarterly to ensure that the organisation’s minimum service standards are met. Done 
via counter, phone and email, the MSS Audit aims to assess the compliance level, 
identify the areas for improvement and the potential key service drivers.  

 Additional Services 

Brochures 
Loan of wheelchair 
Handling of emergencies 

mailto:NParks_SBG_Visitor_Services@nparks.gov.sg


Taxi reservation 
 

 Visitors’ Safety 

The first aid kit is available at both visitor counters, while the AED is available at the 
Visitor Centre, Nassim Gate. The inventory of the first aid kit is regularly checked and 
maintained on a regular basis. Fire evacuation plan is in line with the overall plan of 
Singapore Botanic Gardens. In the event of an evacuation, staff will advise visitors to 
leave the building and gather at the ‘assembly point’ ie lawn behind Botany Centre 
and Corner Green.  

 Gardens Etiquette 

The VS team constantly ensures that the front of house is welcoming while abiding 
the regulations of the Gardens and the Parks and Trees Act and Regulations.  

Refer to Annex A for Rules and Regulations of the Gardens. 

 Online and On-site Information  

The VS team constantly ensures that public information on the Gardens is updated 
regularly and in a timely manner. The content and notices on the Gardens is 
publicised through the various on-site and online channels: 

- Websites (www.sbg.org.sg and www.nparks.gov.sg) 
- SBG Facebook page 
- Mobile Apps (SBG Navigator and sParks apps) 
- Mapboards and Signages 
- Brochure maps 
- Banner space 

 

 Application for Usage of Open Spaces/Gardens 

To ensure that Singapore Botanic Gardens is a public garden for the enjoyment of 
all, the VS team manages the proper usage of the open spaces through applications 
for approval permits. 

Prior approval for filming, commercial photography and use of the open spaces for 
organised/group activities is required. The permit holders are required to adhere to 
the Rules and Regulations when in our gardens. 

Refer to Annex B for Procedure for Application for the Use of Gardens’ Open Space.  

Refer to Annex C for the email template for Application for the Use of Gardens’ Open 
Space. 

 Lost and Found Management 

The VS team is trained on how to handle lost and found items in the Gardens. 

Refer to Annex D for Procedure for Handling Lost and Found Items. 

 Volunteer Management 

The VS team handles the recruitment and management of individual and group 
volunteers in Singapore Botanic Gardens. The VS team works closely with the 
respective sections in Singapore Botanic Gardens to offer various individual 

http://www.sbg.org.sg/
http://www.nparks.gov.sg/


volunteer opportunities, i.e. visitor services, plant records, tour guiding, horticulture, 
herbarium. 

New trainee volunteers are required to commit to at least four (4) volunteer sessions 
within the year of service to qualify as a volunteer. Similarly, existing volunteers are 
required to commit to at least four (4) volunteer sessions within the year to qualify for 
a renewal for the next year. As a token of our appreciation, the volunteers are entitled 
to an array of benefits for the year, including an invitation to the annual NParks 
Volunteers Appreciation Day. 

For group volunteers, the VS team works closely with the horticulture section to offer 
an outreach programme that aims to educate groups about conservation and the 
environment.  

For individual volunteer guided tours, refer to Annex E for Procedure for Conducting 
Free Volunteer Guided Tour. 

 Knowledge Sharing 

Regular communication between VS and the rest of the departments in Singapore 
Botanic Gardens and NParks is important. The VS team is updated regularly on 
changes or happenings in the gardens. This is to enable VS and SBG ground staff to 
be able to attend to any visitors’ enquiries. 

Sharing of information and regular communication with other agencies and 
organisations (i.e. STB, ASA, MFA, MOM, LTA, SPF) are important as well. The VS 
team works closely with the various agencies to ensure the latest information is 
shared with the relevant agencies and organisations. 

Other engagements such as seeking feedback from Guide Dog for the Blind 
Association was also conducted to ensure the gardens facilities are friendly enough 
for the disabled. 

 
Environmental Sustainability Efforts 
 
Visitors are encouraged to take brochures only if they need them. Brochure recycling boxes 
are placed around the entrances/exits of the gardens to encourage the re-use of brochures. 
 
Instead of printing additional hard copy notices and posters, digital signage screens are used 
to display upcoming programmes, events and any relevant information. 
 
 
Visitor Counting System 

 
There are 5 sets of people counting system installed at the various major entrances of 
Singapore Botanic Gardens to capture the visitor count. Besides the data collected from the 
people counting systems, the team also collects the relevant data from the carpark vendor 
(Ramky Cleantech Pte Ltd), National Orchid Garden ticketing counter and Jacob Ballas 
Children’s Garden to ensure that the visitor count from the rest of the entrances are also 
factored into the total visitorship of the Gardens. 
 

Visitor Satisfaction Survey   

 
The Visitor Satisfaction Survey is conducted once in every 2 years covering areas: 

 



1. Visitor mix demographics 
2. Top visited attractions  
3. Usage of facilities  
4. Feedback and possible enhancements  

 
 
Engagement with Exercise Groups (Permit Holders) 

The VS team regularly engages the exercise group permit holders to encourage the 
appropriate use of our gardens, while understanding their needs. This engagement ties in to 
ensure that the groups are kept updated on our Gardens and adhere to the Gardens’ rules 
and regulation.   

Refer to Annex F for email template sent to exercise groups to remind of them of the 
gardens rules and regulation.  
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FOREWORD

t gi es e great leasure to resent this 
No ination ossier or inscribing the Singa ore 
Botanic ardens as a NESCO orld Heritage Site  

The Singa ore Botanic ardens was established 
in 5  t  hectares with a six hectare track o  

irgin rain orest  the ardens is an in aluable green 
lung in the idst o  highly urbanised and densely 

o ulated Singa ore  Re arkably  it is also less than 
a inute walk ro  Singa ore s ain sho ing 
belt  Orchard Road  ndeed  Singa ore has care ully 

reser ed and rotected the ardens as an oasis 
o  cultural and natural heritage in the heart o  our 

odern island state

The ardens is ho e to ore than  heritage 
trees  the oldest o  which re date the ardens  
establish ent  The ardens is also ho e to se eral 
buildings and structures that were constructed 
between  and  ro  5  the ardens 
was de elo ed to ex lore the culti ation o  
econo ic cash cro s or the then British E ire  
including the co ercial growth o  rubber trees 
and oil al s  n the early 2 th Century  the ardens 
was a key layer in de elo ing inno ati e rubber 
culti ation techni ues that contributed greatly to 
the rubber boo  in Southeast sia and trans or ed 
the ace o  the regional econo y  Today  the 

ardens is widely regarded as the best reser ed 
English colonial botanic gardens in the tro ics

s one o  the world s ost isited botanic gardens 
with o er  illion isits annually  the Singa ore 
Botanic ardens is at the sa e ti e one o  
Singa ore s ost belo ed ublic s aces  ith ore 
than  kinds o  lants  the ardens is also 
the leading international institution or Southeast 

sian tro ical botany  and a key re erence centre 
or any researchers ro  all o er the world  The 
ardens has a world renowned orchid hybridisation 
rogra e  which was established in the 2 s  

To date  the ardens has registered ore than 5  
orchid hybrids   

s a key art o  Singa ore s culture since its 
establish ent  the ardens continues to host 
recreational acti ities and usical e ents  which 
bring eo le ro  all walks o  li e together  
Recognising the ardens  historical signi icance 
and the ride that any Singa oreans eel or 
the ardens  we ha e re ared this No ination 

ossier or discussion at the 2 5 orld Heritage 
Co ittee Session  2 5 also arks Singa ore s 

olden Jubilee ear  the 5 th anniversary of 
Singa ore s inde endence  This no ination is a 
itting tribute to the rich history o  our young nation  

 would like to take this o ortunity to thank the any 
local co unity grou s and artner institutions that 
ha e worked uietly behind the scenes to ut together 
this docu ent   a  ha y to gi e y ull su ort 
to the Singa ore Botanic ardens  no ination as a 

NESCO orld Heritage Site  

Mr Lawrence Wong
cting inister or Culture  Co unity and outh

Chair an o  the Singa ore National Co ission
or NESCO
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PREFACE

ong all the colonial botanic gardens in the 
world  those in Southeast sia ha e an unri alled 
i ortance in the steering o  the course o  history 
in new directions  re olutionising trade  establishing 
and to ling econo ies and deter ining the 
international ower balance   The British colonial 
botanic gardens as outposts of the Royal 
Botanic Gardens, Kew were at the ore ront o  the 
interchange o  botanic research and in or ation 
and ensured that the in luence o  these was ery 

uch greater than that o  the botanic gardens 
o  other colonial owers   Nowhere in the British 
colonies were the e ects o  econo ic growth and 
disco eries ore elt than at the Singa ore Botanic 

ardens through  in articular  the pioneering 
work on rubber cultivation in the late 1880s, 
which set in place the foundations of the 
worldwide 20th century rubber boom   Notably 
the Singa ore Botanic ardens has continued 
to ha e a leading role in the development of 
tropical plant science, economic botany and 
conservation in Southeast Asia   chie e ents in 
the 2 th and 21st centuries include the establish ent 
internationally o  the Botanic ardens as the cradle 
of breeding science for orchids    Since the s 
the Botanic ardens has ade a key and in luential 
contribution to the ‘greening’ of Singapore, now 
the world re iere garden city in this res ect   The 
Botanic ardens  throughout its history and to the 

resent day  has also always been a national place 
of culture, science and heritage much cherished 
and valued by generations of Singaporeans   t is 
etched in the e ories o  generations o  isitors
residents and ro ides a continuous sense o  lace 
and identity in an otherwise ra idly changing and 
de elo ing city    

The current no ination or orld Heritage 
status or the Singa ore Botanic arden seeks to 
enca sulate uch o  the abo e s ectru   The well-
defined multi-layered cultural landscape o  the 
Botanic ardens includes the unusual and original 
landsca e design and layout o  the leasure gardens 
o  the s  a tract o  original ri ary rain orest 
uni uely located in the heart o  the city  nu erous 
heritage trees  in aluable li ing and reser ed lant 
collections and an ense ble o  historic buildings 
and structures   ll o  these  in co bination  are 
the tangible evidence of the development and 
influence of the premier British tropical colonial 
botanic garden in the region and the legacy on 
which the success of today’s Botanic Gardens is 
built  

This docu ent is the No ination ossier that 
su orts the bid or Singa ore Botanic ardens to 
beco e a orld Heritage Site   

The No ination ossier is or atted according to 
the O erational uidelines or the le entation 
o  the orld Heritage Con ention ublished by 
the NESCO orld Heritage Centre in July 2  
t there ore includes the anage ent lan or 

the Singa ore Botanic ardens Candidate orld 
Heritage Site

The ossier has been re ared by Chris Bland ord 
ssociates CB  on behal  o  the National Heritage 

Board  the National arks Board  Singa ore Botanic 
ardens and other stakeholders   Stakeholders and 

the ublic were consulted during the re aration 
o  the dossier during 2 2 2   n o er iew o  
the consultation and awareness building which took 

lace is ro ided in Appendix A  
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EXECUTIVE SUMMARY 

State Party
Singapore 

State, Province or Region
Singa ore Central Tanglin istrict  Southeast sia

Name of Property
Singa ore Botanic ardens

Geographical Coordinates to the Nearest Second
atitude: N   55   
ongitude: E    5

Textual Description of the Boundaries of the 
Nominated Property

The No inated ro erty is bounded by Holland Road 
to the south  Tyersall enue Cluny ark Road to the 
west  the northern end o  the Botanic ardens to the 
north and the National ni ersity o  Singa ore s aw 

aculty E ans Road and Cluny Road to the east   

ts boundaries ha e been drawn to include all those 
areas or attributes that are a direct and tangible 
ex ression o  its Outstanding ni ersal alues as an 
outstanding exa le o  a British tro ical colonial 
botanic garden  

 Bu er one is ro osed around the No inated 
ro erty   t de ines an area where additional lanning 

guidance will be gi en to rotect the i ediate 
setting o  the candidate orld Heritage Site   Care ul 
consideration will be gi en to de elo ent ro osals 
within the Bu er one to deter ine whether they are 
likely to signi icantly detract ro  the Outstanding 

ni ersal alues  authenticity or integrity o  the site

Map of the Nominated Property, Showing 
Boundaries of the Nominated Property and 
Proposed Buffer Zone

See Figure 1 2  scale: :  and a s 
annexed  to the no ination dossier

Criteria under which property is nominated 

The Singa ore Botanic ardens is ro osed or 
inscri tion on the orld Heritage ist under Criteria 
ii  and i  o  the orld Heritage Con ention

Draft Statement of Outstanding Universal Value

Brief Synthesis

The Singa ore Botanic ardens  originally laid out 
in the s  is a green lung in the idst o  ra id 
and extensi e urban de elo ent   n addition to its 
botanic excellence today  the continued resence 
o  the Botanic ardens has ro ided generations 
o  Singa oreans and isitors alike with a sustained 
sense o  lace and anchor to the island s local 
cultural history

The Singa ore Botanic ardens is an exce tional 
exa le o  a British tro ical colonial botanic garden  
which e erged during the th century eriod o  
global ex ansion  ex loration and colonisation in 
Southeast sia   The Botanic ardens assu ed a 

re e inent role in the ro otion o  econo ic 
botany in the alay eninsula and Straits Settle ents 
ad inistration during the late th century and early 
2 th century   Today the landsca e o  the Botanic 

ardens bears testi ony to the history o  British 
colonial botanic gardens  the th century colonial 
legacy o  econo ic botany and the long lasting 
history o  and uni ue contribution to the econo ic  
social and scienti ic de elo ents o  the region   n 

articular  the ioneering work on rubber culti ation 
and techni ues or ta ing carried out in the s 
and s set in lace the oundation o  the early 
2 th century rubber boo  in Southeast sia  

The Botanic ardens has a well de ined cultural 
landsca e which includes a rich ariety o  historic 
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landsca e eatures that de onstrate clearly its initial 
establish ent as a leasure garden in the s and 
its subse uent e olution and continued role as a 
botanic garden   The extensi e li ing collections include 

any eteran trees and unusually the site includes 
a six hectare tract o  ri ary  lowland  e uatorial 
rain orest within its boundaries   n ense ble o  
historic buildings including colonial style bungalows  
built between the s and 2 s or sta  residences 
and ad inistration  contributes to the cultural 
landsca e o  the Botanic ardens

Since its beginning  the Singa ore Botanic ardens 
has been a leading centre in lant science  research 
and conser ation in Southeast sia   Today it is 
internationally recognised as a leading institution 
o  tro ical botany and horticulture and its library 
and herbariu  collections ser e as an i ortant 
re erence centre or botanists all o er the world   
The site re resents the cradle o  breeding science 
or orchids in sia  a hybrid rogra e ha ing irst 

been initiated in the Botanic ardens in the 2 s  
with or al orchid breeding rogra es continuing 
to the resent   

The Botanic ardens has layed an integral role in 
the social history o  Singa ore  ro iding a backdro  
or the li es o  residents  both ast and resent 

and a continual sense o  lace and identity in an 
otherwise changing city   t was and continues to be 
instru ental in the greening  and trans or ation 
o  Singa ore into a City in a arden  success ully 
i le enting the or er ri e inister ee uan 

ew s ision or this in the s

The British South and Southeast sian colonial 
botanic gardens were ree inent in ter s o  other 
colonial botanic gardens  as a direct conse uence 
o  their utually ad antageous role as out osts o  
the Royal Botanic ardens  ew   Singa ore Botanic 

ardens was art o  a wide network o  o er  
other British botanic gardens  which was any 
ti es bigger than that o  other colonial e ires  

ll these sites to so e degree contributed to th 
century de elo ents in econo ic cro  growing 
which established this region o  sia as an i ortant 
econo ic ower   Howe er  Ridley s late th
early 2 th century extensi e work on er ecting 
rubber culti ation and extraction  undertaken at 
the Singa ore Botanic ardens  co bined with his 
relentless ro otion o  the cro  can be singled 

out as erha s the ost signi icant contribution 
to alaya beco ing the biggest rubber roducer 
in the world and creating an entirely new and 
boo ing econo y with global in luence   s stated 
by Brockway  between the two world wars, 
Singapore was the rubber capital of the world  

Other re aining British tro ical colonial botanic 
gardens that ha e sur i ed ully or in art in South 
and Southeast sia include enang alaysia  

eradeniya Sri anka  Calcutta ndia  and Hong 
ong   Only eradeniya and Calcutta continue as 

signi icant botanic gardens today with a degree o  
scienti ic and recreation unctions   The co bination 
o  Singa ore Botanic ardens  rich and di erse 
historic cultural landsca e  long established 
scienti ic  educational and recreational world class 
unctions  re arkable contribution to econo ic and 

orna ental lant research articularly in relation 
to rubber roduction and orchid hybridisation  
high le el o  authenticity and integrity  role in the 
greening o  Singa ore and the sha ing o  the 
island s identity  along with the resence o  a tract o  

ri ary lowland rain orest ake it stand out when 
co ared to other si ilar ro erties

Criteria under which Inscription is Proposed 
(and Justification)

The Singa ore Botanic ardens is ro osed or 
inscri tion on the orld Heritage ist under Criteria 
ii  and i  o  the orld Heritage Con ention

Criterion (ii) – “Exhibit an important interchange 
of human values, over a span of time or within 
a cultural area of the world, on developments 
in architecture or technology, monumental arts, 
town planning or landscape design”. 

The Singa ore Botanic ardens has been a 
ro inent centre or lant research in Southeast 
sia since the th century   t continues to lay a 

leading role in the interchange o  ideas  knowledge 
and ex ertise in tro ical botany  agricultural 
econo y and horticulture and re resents an 
i ortant re erence centre or botanists all o er the 
world   The Botanic ardens has gained international 
recognition or starting and aintaining traditions 
in lantation agriculture  natural history  biodi ersity 
science and conser ation in the region and has also 
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layed a i otal role in the greening o  Singa ore  
which in luenced town lanning in other cities in 
Southeast sia  

Criterion (iv) – “Be an outstanding example of a 
type of building, architectural or technological 
ensemble or landscape which illustrates (a) 
significant stage(s) in human history”. 

The Singa ore Botanic ardens is an outstanding 
exa le o  a British tro ical colonial botanic 
garden and the best reser ed o  its kind   This 
cultural landsca e de onstrates its di erent 
stages o  de elo ent since 5  through its 
layout1  extant historic landsca e and built eatures 
and its uses and unctions   The e olution and 
sustained reser ation o  the Botanic ardens 
re lects the changing shi t in attitudes regarding the 
role and unctions o  botanic gardens worldwide 
and throughout Southeast sia   The asse blage 
o  historic landsca e eatures  and buildings 
and conser ed lowland ri ary rain orest in 
co bination  richly illustrate the de elo ent 
and ixed role o  the Botanic ardens during the 

eriod o  British colonisation   These  together 
with ore recent inter entions since Singa ore s 
inde endence  which res ect the cultural heritage o  
the ardens  continue to su ort the ery signi icant 
scienti ic  educational  cultural and recreational role 
and o er o  the Botanic ardens in the odern city
state o  Singa ore  

Statement of Integrity

The No inated ro erty includes within its boundary 
all ele ents necessary to ex ress its Outstanding 

ni ersal alues   ts co leteness is re resented 
by the range o  landsca e eatures  buildings and 
structures ost closely associated with the Singa ore 
Botanic ardens as a British colonial botanic garden   
The layout and ense ble o  landsca e  buildings 
and structures included in the No inated ro erty 
ha e high integrity  being in good condition and 
ha ing sur i ed irtually intact   The hysical abric 
o  the ro erty largely has not su ered ro  ad erse 
e ects o  de elo ents or neglect  with ina ro riate 
changes controlled through statutory rotection and 

 The layout has le  the unusual legacy o  the English 
andsca e o e ent in a tro ical en iron ent

anage ent easures   n addition  late 2 th century 
changes re lect the on going de elo ent o  the 
historic use o  the No inated ro erty and its role in 

ublic education   They do not signi icantly dilute the 
cultural landsca e  strong sense o  lace or traditions 
that endure at the Singa ore Botanic ardens  

Statement of Authenticity 

The key attributes that contribute to the 
Outstanding ni ersal alues o  the No inated 

ro erty eet the conditions o  authenticity   The 
landsca e  buildings and structures within the 
No inated ro erty ha e high le els o  sur i ing 
authentic abric and the s atial lanning and 
layout o  the No inated ro erty is authentic   
Considerable ele ents o  the No inated ro erty 
are either still used in the anner in which they 
were originally intended, or are used in a manner 
that is sensiti e to their original ur ose  

Protection and Management Requirements

The No inated ro erty is rotected by laws o  
the Singa ore o ern ent  na ely the arks and 
Trees ct and the lanning ct  which ro ide or 
a range o  statutory conser ation designations and 
de elo ent control lanning easures that will 

rotect and conser e its attributes o  Outstanding 
ni ersal alue   The a ority o  the ardens is 

designated as a National ark  and the whole o  the 
No inated ro erty is designated as a Conser ation 

rea which includes a nu ber o  Conser ed 
Buildings and Structures  and it is also designated 
as a Tree Conser ation rea   orks a ecting these 
conser ation designations are strictly controlled 
under the rele ant legislation   The isual setting o  
the No inated ro erty within the ro osed Bu er 

one is rotected by stringent controls on the height 
and or  o  buildings i le ented through the 
Singa ore aster lan   

ll land within the No inated ro erty is within the 
ownershi  o  the State and under the anage ent 
o  N arks   The Singa ore Botanic ardens  current 
annual o erating and sta  budget is S 5 illion  
with substantial additional unding a ailable to 
su ort a ariety o  in rastructural de elo ents 
and aintenance works   The Singa ore Botanic 
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Gardens employs 125 full-time staff, supported 
by an acti e olunteer base   Res onsibility or the 

ardens  o erall anage ent lies with its irector 
who is assisted by two Senior e uty irectors 
and our e uty irectors    The anage ent 

lan sub itted with the No ination ro ides an 
o erarching ra ework or the long ter  rotection 
and conser ation o  the No inated ro erty   
There are currently no substantial threats to the 
Outstanding ni ersal alues o  the No inated 

ro erty   

Name and Contact Information of Official Local 
Institution/Agency

Name: Jean ee s

Organisation: reser ation o  Sites and onu ents 
National Heritage Board  inistry or 

Culture  Co unity and outh

Address:  reser ation o  Sites and onu ents                                
 Sta ord Road 

Stamford Court,                              
Singa ore 2

Tel:  5 2 2 

Fax: 5  2

E-mail:  ean wee nhb go sg

Web address: htt : www nhb go sg s
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1.0 IDENTIFICATION OF THE 
PROPERTY 

a  Country and State arty i  
di erent

The State arty is Singa ore  

b  State  ro ince or Region

The No inated ro erty is located in Singa ore s 
Central Region  within the Tanglin istrict

c  Na e o  ro erty

S N ORE BOT N C R ENS  

d  eogra hical Coordinates to the 
Nearest Second 

The centre o  the No inated ro erty  the 
Singa ore Botanic ardens  is at:

atitude: N   55   
ongitude: E    5

e  a s and lans showing the 
Boundaries o  the No inated 

ro erty and ro osed Bu er one

Figure 1 shows the boundaries o  the No inated 
ro erty and ro osed Bu er one  

The ollowing a s ha e been annexed to the 
No ination:

 Map 1: n  si ed street a  showing the 
boundaries o  the No inated ro erty and 

ro osed Bu er one Scale : 5

 Map 2: n  si ed aerial a  showing the location 
o  the No inated ro erty within the State arty 
Scale : 5  aerial hoto dated 2

 Map 3: n  si ed to ogra hic a  showing 
the boundaries o  the No inated ro erty and 

ro osed Bu er one  Scale : 5  base a  
dated 2

  rea o  No inated ro erty ha  
and ro osed Bu er one ha

rea o  No inated ro erty:  hectares

ro osed Bu er one:  hectares
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erial age  icroso  roduct screen shot re rinted with er ission ro  icroso  Cor oration

Central 
Business 

istrict

estern Catch ent

Tuas

Jurong Island

Sentosa Island

Se bawang

Changi ir ort

Central Catch ent

Singa ore Botanic ardens Boundary a or Trunk Road

5k



11Singapore 
Botanic 

Gardens

2.0 DESCRIPTION

  

2 a  escri tion o  the No inated 
ro erty

The Singa ore Botanic ardens  at the heart o  
the city o  Singa ore  is the legacy o  5  years o  
hu an and scienti ic achie e ents   The landsca es 
o  the site re resent the e olution o  a British 
tro ical colonial botanic garden to a odern and 
world class botanic garden  scienti ic institution 
and lace o  conser ation and education   Easily 
accessible to the eo le o  the city and the island 
as a whole  ro  its origins to the resent day  
the Singa ore Botanic ardens has also always 

ro ided great leasure  knowledge and ins iration 
to many generations of residents, Singaporeans and 

isitors   The Botanic ardens is the ost isited 
botanic garden in the world  ha ing welco ed c   

illion isitors in the year 2 2 2   The Chinese 
ro erb 前人栽树，后人乘凉 translation: An 

earlier generation plants trees under whose shade 
later generations rest  cited by Singa ore s current 

ri e inister  ee Hsien oong  when o ening the 
Singa ore Botanic ardens  new Heritage useu  
in No e ber 2   enca sulates the alue and 
a reciation which Singa oreans attach to the 
Botanic ardens and the work o  their ore athers 
and earlier generations o  botanists and directors  

The ollowing aragra hs ro ide a detailed 
descri tion o  the No inated ro erty herea ter 
also re erred to as the site  the Botanic ardens and 
the Singa ore Botanic ardens2  at the date o  
no ination and re ers to all the signi icant eatures 
o  the ro erty and ele ents that ake it culturally 
signi icant   n line with rticle  o  the World Heritage 
Convention  the No inated ro erty shall be 
considered as a cultural heritage site and in accordance 
with aragra h  o  the Operational Guidelines for 
the Implementation of the World Heritage Convention 
July 2 2  it should also be regarded as a cultural 

landsca e   The uidelines state that:

Cultural landscapes are cultural properties and represent 
“combined works of nature and of man” designated in 

2 t should be noted that the ull extent o  the Singa ore 
Botanic ardens is wider than the boundary o  the 
No inated ro erty   or the ur ose o  this docu ent 
re erence to the Singa ore Botanic ardens re ers to the 
extent o  the No inated ro erty only

Article 1 of the Convention.  They are illustrative of the 
evolution of human society and settlement over time, 
under the influence of the physical constraints and/or 
opportunities presented by their natural environment 
and of successive social, economic and cultural forces, 
both external and internal. 

Location and Boundaries of the Nominated 
Property

The No inated ro erty is located in the south
central art o  Singa ore see Figure 2  within the 
co act and densely o ulated western edge o  the 
city centre   Orchard Road and the Central Business 

istrict o  the city are located res ecti ely 5k  
and k  to the south east o  the site   The southern 
ti  o  the Central ater Catch ent area  which 
co rises a network o  nature reser es reser oirs  is 
located a roxi ately 2 5k  to the north   

The No inated ro erty includes  hectares o  
the total  hectares which ake u  the Singa ore 
Botanic ardens   The boundary o  the No inated 

ro erty in relation to that o  the wider Singa ore 
Botanic ardens is shown on Figure 3   s illustrated 
on this igure  the northern end o  the Singa ore 
Botanic ardens has been excluded this includes 
the Jacob Ballas Children s arden  the lant 
Resource Centre nursery  Eco ake and surrounding 
lawns gardens  the Trellis arden and two ass 
Ra id Trans ort RT  stations  one o  which is still 
under construction   The No inated ro erty also 
excludes the new Tyersall earning orest extension 
to the Botanic ardens   The latter and northern 

one re erred to abo e ha e not been included as 
they do not contain eatures o  historic i ortance 
that are not already re resented ade uately

The No inated ro erty is bounded by Holland 
Road to the south  Tyersall enue Cluny ark 
Road to the west  the Botanic ardens  Bukit Ti ah 
Core to the north and the National ni ersity o  
Singa ore s N S  aculty o  aw E ans Road and 
Cluny Road to the east  
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National ni ersity o  
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This road will shortly be 
realigned alongside the 

ardens  southwestern 
boundary

Singapore 
Botanic 
Gardens
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The Singapore Botanic Gardens in the Context 
of the City

Ra id and continuing urbanisation and de elo ent 
o  Singa ore since the s has dra atically changed 
the landsca e and townsca e character o  the island  
including the area within which the Singa ore Botanic 

ardens is located   The Botanic ardens has howe er 
been conser ed relati ely unchanged   This well

reser ed historic landsca e which retains six hectares 
o  ri ary lowland rain orest  articularly within the 
context o  its high density urban setting  is recognised as 
or ing a s ecial and i ortant co onent o  the city s 

landsca e   t continues to ro ide Singa oreans and 
isitors alike with a sustained sense o  lace and anchor 

to the islands local cultural history and e ories 
gone by  n addition  it ro ides a aluable green oasis 
and essential access to nature or Singa oreans  being 
the ain ark within this art o  the city  s well as its 
recreational  educational  research and conser ation 
unctions  it also or s a key co onent o  a wider 

green in rastructure network established across 
Singa ore  which includes o er  arks  our nature 
reser es  ore than 2  hectares o  tree lined streets 
and o er 2 k  o  ark connectors  

The Singa ore Botanic ardens was na ed Asia’s 
Best Urban Jungle by Ti e aga ine in 2  
Garden of the Year by the Canadian arden Touris  
Council in 2 2 and Asia’s Top Park by online tra el 
site Tri d isor in 2      

Figure 4 indicates the land use context o  the site   
The land i ediately surrounding the No inated 

ro erty consists o :

 ow rise residential areas to the west north west 
and east south east

 andsca ed gardens the Eco ake and two RT 
stations one under construction  i ediately to 
the north located within the Singa ore Botanic 

ardens

 The Tyersall earning orest  an area o  
secondary egetation to the south west which 
now or s art o  the Singa ore Botanic 

ardens

 The ca us o  N S s aculty o  aw  ee uan 
ew s School o  ublic olicy and s orts grounds 

owned by the inistry o  Education to the north
east

Topography, Geology and Climatic Conditions

The Botanic ardens has an undulating to ogra hy 
being situated on one o  a series o  north south 
ridges and hills that underlie the Tanglin istrict o  
the city see Figure 5   ts height aries between 
2 2 etres and  etres abo e sea le el   The 
to ogra hy and stee  slo es in so e arts o  the 
site has greatly in luenced its layout in the di erent 

eriods o  its de elo ent   The highest areas rising 
relati ely stee ly to o er  etres abo e sea le el 
include Bandstand Hill the historic core o  the 
Botanic ardens  the tract o  ri ary rain orest  
Burkill Hall and the National Orchid arden  and 
the area now ri arily occu ied by N S s aculty o  

aw and associated houses the latter were originally 
erected as art o  the or er Ra les College and 
today or  art o  the No inated ro erty   The 
ra idly changing to ogra hy o  the site enhances 
the constant sense o  enclosure urther e hasised 
by tree co er and egetation  ex erienced by isitors 
walking around the site   

The Botanic ardens has a uni or  underlying 
geology  the bedrock o  which is granite o erlain by a 

09 o entous occasions: The Botanic ardens is o ular as a 
location or arriage ro osals

10 n educational school isit
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ro osed orld 
Heritage Site 
Boundary

Singa ore Botanic 
ardens Boundary

and se egend

Figure 4 land use

0 100m 200m

N

NTS

Based u on the data a ailable at www ura go sg ura a s   This in or ation is based on the aster lan 2  as a ro ed by 
the inister or National e elo ent on 2 th No e ber 2   Singa ore o ern ent

RT Stations

Eco ake

aculty o  aw  National 
ni ersity o  Singa ore

Sports Grounds

Tyersall Forest
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1

2

5

4

 The boundary o  the Singa ore 
Botanic ardens Conser ation rea 
is due to be ad usted in 2  so as to 
include the Bukit Ti ah Ca us
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substantial thickness o  hea y i er ious clay   The 
root syste s o  trees  a art ro  so e s ecies which 
ha e anchoring ta roots  largely re ain at the sur ace 
o  the clay and de elo  their eeding roots in the 
layer o  deco osing lea  litter that accu ulates on 
the orest loor   The sa e clay is also res onsible or 
the creation o  swa  egetation on slo es o  less 
than  and has enabled their easy odi ication into 
lakes   The cli ate in Singa ore is tro ical with ean 
daily ini u  and axi u  te eratures o  2  
Celsius and  Celsius res ecti ely   The wettest 

onth is ece ber and the driest ebruary  though 
ariations are large   The a erage annual reci itation 

is 2  and relati e hu idity 5  

Evolution of the Botanic Gardens’ Landscape

The extent boundary and certain co onents o  
the internal layout o  the Singa ore Botanic ardens  

irst established in 5  ha e ine itably changed 
o er ti e   ndeed  botanic gardens are dyna ic 
and li ing landsca es  where change is not only 
ine itable and continuous but also integral to their 
history and ability to re ain rele ant    

The e olution o  the ardens  boundary is illustrated 
on Figure 6   

The key hases o  the site s historic landsca e 
de elo ent are:

 The leasure ardens  o  the gri Horticultural 
Society

 E ergence o  the Botanic ardens 

 ddition o  Econo ic ardens  

 act o  Higher Education College 
e elo ent

 inor e elo ents ro  the id 2 s to 
s

 S earheading the arden City ision

 odern Botanic arden and ey Tourist estination

 ull account o  the site s historical de elo ent is 
ro ided in  Section 2 b

The ‘Pleasure Gardens’ of the Agri–Horticultural 
Society

n 5  an gri Horticultural Society was granted 
c 22 hectares o  land by the colonial ad inistration 
to establish gardens in the Tanglin area   nder the 
Society s instruction  the land artly co ered by 
secondary egetation  was de elo ed into leasure 
gardens or the Society s subscribers by awrence 
Ni en  a Scottish born and trained gardener and 
local nut eg lantation anager   By  
Ni en had trans or ed the land into an attracti e 
landsca e laid out in the English andsca e Style  
co lete with cur ing aths  a lake  lower beds  a 
band arade area and a conser ed six hectare tract 
o  irgin rain orest   The Botanic ardens howe er 
had little  i  any  scienti ic in ut at this oint in ti e   
n  it was extended by c 2 hectares to the west 

and north west    black and white bungalow today 
known as Burkill Hall  as well as Swan ake were 
both created on this newly ac uired land   O erall  
the Botanic ardens  layout  as de elo ed by Ni en  
largely sur i es intact today   

Emergence of the Botanic Gardens

n  the ownershi  and anage ent o  the 
Singa ore Botanic ardens was taken o er by the 
British colonial o ern ent  the gri Horticultural 
Society ha ing run into serious inancial di iculties   
The Botanic ardens was soon a ter trans or ed 
into a ty ical colonial botanical establish ent and 
working botanic gardens  su erintended by a uali ied 
gardener botanist  Ja es urton  a ointed u on the 
reco endation o  the Royal Botanic ardens  ew   

11 Tanglin ate  ain historical entrance since the site s 
establish ent gate osts dated c
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nder urton s su er ision a library and herbariu  
were established  a wide array o  new lant 
s eci ens introduced including any trees to the 
south and the irst econo ic garden to the north
west  and the Botanic ardens  role in econo ic 
botany de elo ed   The Botanic ardens contained 
a signi icant oological collection between 5 
and  which was therea ter uch reduced and 
e entually re o ed ro  the Botanic ardens in 

5   al  alley was established in  and The 
ell in 2  the latter under the su er ision o  the 

Botanic ardens  new Su erintendent Nathaniel 
Cantley 

Addition of Economic Gardens

n  c  hectares o  ilitary Reser e  land  
located i ediately ad acent to the Botanic 

ardens  northern boundary  were annexed to the 
Botanic ardens and de elo ed into an econo ic
ex eri ental cro s  area known as the Econo ic 

ardens   The Botanic ardens was at its largest  
enco assing c 5 hectares o  land   Cantley and 
subse uent irectors continued to de elo  this 
as ect o  the Botanic ardens  role until the 2 s 
when the a ority o  the Econo ic ardens were 
rede elo ed into Singa ore s irst higher education 
college   Extant buildings structures constructed 
between  and the early 2 s include Ridley 
Hall 2  E J H  Corner House  House  
the ield ssistant s House   and Holttu  

Hall 2   Cantley  also de elo ed the 
otting ard nursery to su ly trees or city arks 

and orest reser es in c 2  

Impact of Higher Education College Development

n a bid to conser e so e o  the Econo ic ardens  
ost aluable collections  a nu ber o  lants 

were o ed to the Botanic ardens  historic core 
between  and the id 2 s   ollowing the 
loss o  ost o  the Econo ic ardens  the Botanic 

ardens shrank back in si e to c  hectares     
Extant buildings structures associated with the 
or er Ra les College include Houses 5 2

2  the arage 2 2  and Ra les Hall now 
known as Ra les Building  dated 5   

roxi ately  hectares o  land  which had 
or ed art o  the Econo ic ardens  was 

e entually returned to the Botanic ardens in  
and a urther 2 hectares in 2 5    

Minor Developments from the mid- 1920s to 1960s

Only relati ely inor landsca e de elo ents took 
lace between the id 2 s and s   These 

included  or exa le  the creation o  an Orchid 
Enclosure where the inger arden now stands  
and the rede elo ent o  a or er Rose arden3 
in 2  into the Sundial arden   n acti e orchid 
hybridisation rogra e was started in the late 

2 s and the now iconic bandstand erected in   

Spearheading the Garden City Vision

Between the early s and late s the Botanic 
ardens re ised its ission and ocus ro  a 

largely research oriented organisation to one that 
would s earhead and be the dri ing orce behind 
Singa ore s arden City  ision  this  in a sense  was 
si ilar to the Botanic ardens  role in the  s 
when they assu ed the role o  ro agating trees or 

lanting in Singa ore s streets and arks   Taxono ic 
research was te orarily de e hasised during 
this eriod and the Botanic ardens  ex ertise and 
resources redirected to su ort the arden City 

o e ent   arts o  the Botanic ardens were 
turned into nurseries and a School o  Orna ental 
Horticulture was o ened in Burkill Hall   

 Originally de elo ed by Cantley in 2 on the site o  
urton s re ious orchid lant house12 Holttu  Hall  2
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 nu ber o  new eatures  such as a Ja anese 
Garden and miniature waterfall, were added to 
the Botanic ardens during the s but  with 
the exce tion o  Sy hony ake  these were later 
re o ed when the Botanic ardens underwent a 

a or rogra e o  works in line with the National 
arks Board s aster lan  un eiled in   

Modern Botanic Garden and Key Tourist 
Destination

 year aster lan or the Botanic ardens 
was un eiled by N arks in  one year a ter the 
a oint ent o  r iat  Tan as its new irector  t 
enabled his new ision or the site to be articulated 
through a range o  ro osals grou ed according to three 
core areas the Bukit Ti ah Central and Tanglin Cores  
and deli ered in three hases  see Box 7 in Section 
2 b or urther details   Excellence in botanical research 
and conser ation education rogra es and the 

reser ation o  the sites heritage eatures all under inned 
the aster lan  nder r Tans directorshi  the Botanic 

ardens  regained its status as a re ier institution or 
botanical and horticultural research whilst ro iding a key 
tourist destination and lagshi  ark   

Extant works that were carried out within the 
No inated ro erty as art o  the aster lan 
include the creation o  the National Orchid arden 

5  isitor Centre N arks  Head uarters 
 inger arden 2  E olution arden 

2 5  and Healing arden 2   The scienti ic 
collections and acilities were also enhanced through 
the construction o  the Botany Centre 2  
which houses the herbariu  library and arious 
laboratories   nder Nigel Taylor s directorshi  
works ha e included the creation o  the ragrant 

arden 2  and Heritage useu  2   The 
de elo ent o  the Tyersall earning orest on 
a roxi ately nine hectares o  land added to the 
Botanic ardens  south western boundary in 2  is 
ex ected to be co leted by 2 5   

By the late s  the Botanic ardens  acti ities 
relating to the greening o  the island had been 
substantially realised and re aining acti ities 
redistributed to other new branches o  what 
subse uently beca e N arks see Box 1  

Existing Landscape of the Botanic Gardens

Overall Character of the Landscape

The Botanic ardens has a range o  landsca e eatures  
li ing collections  the ed gardens and s aces  which  
taken as a whole  ro ides a world class isitor attraction 
and i ortant en iron ent or recreation as well as a 
ital resource to su ort the Botanic ardens  scienti ic 

research   The locations o  the Botanic ardens  ri ary 
landsca e eatures are shown on Figure 7  

The existing landsca e o  the Botanic ardens gi es 
isitors and users the o erall i ression o  a lush 

tro ical garden    rich asse blage o  lanting the 
redo inant land co er  ro ides an intense di ersity 

o  green tones and textures  with exotic s lashes o  
colour or the obser er both in the wider landsca e and 
in ore close exa ination o  the lanting   

The extensi e existing tree co er and thick egetation 
along ost o  the boundaries o  the Botanic ardens 

ro ide a strong sense o  enclosure  insulation and 
relie  ro  the surrounding urban areas   There are 
there ore only inter ittent iews o  surrounding urban 
de elo ent and high rise buildings see Figure 
8   ithin the site the co lex co bination o  the 

ature tree co er and lant collections  as well as 
the ronounced and changing land or  generally 
li its the o ortunity or an o er iew o  the ardens   
Howe er a nu ber o  key internal iew corridors within 
the site  ro  higher ground  ro ide antage oints 
and a local sense o  o enness in so e areas as well as 
orientation or isitors   These ore o en areas include 
the lawns abo e Swan ake in the historic Tanglin 
Core  al  alley in the Central Core  and the less 

ature landsca e o  the Bukit Ti ah Core in the north 
o  the site see Figure 8

13 E olution arden
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BOX 1 THE N T ON  R S BO R  N  TS RO E

The histories o  the National arks Board N arks  and o  tree lanting in Singa ore are closely interlinked   
ndeed  ollowing the or er ri e inister ee uan ew s tree lanting ca aign launched  and arden 

City Ca aign launched  the ublic orks e art ent set about creating a s ecialist arks and Trees nit 
established   n  this unit erged with the Singa ore Botanic ardens  which at that ti e was the lead 

organisation in ro iding the ex ertise and lant aterials or the greening rogra es   t e entually beca e  in 
5  the arks and Recreation e art ent under the inistry o  National e elo ent  which was rena ed 

N arks in   The Botanic ardens along with the island s nature reser es ca e under its anage ent   s 
N arks continued to s earhead the aintenance o  the garden city and its roadside greenery  de elo ing new 

arks and u grading existing ones  it also e barked on the de elo ent o  a co rehensi e network o  ark 
connectors to bring the island s arks and green s aces to the co unity and ice ersa   N arks  head uarters 
are located in the Botanic ardens   

O erseen by a e ber board  N arks is a statutory board anaged by a Chie  Executi e O icer and three 
ssistant and e uty Chie  Executi es in charge o  three clusters : Cor orate e elo ent and Ser ices Cluster  
ro essional e elo ent and Ser ices Cluster under which the Botanic ardens sits  and ark anage ent and 
i estyle Cluster   N arks  re it includes  arks  our nature reser es  roadside greenery and the de elo ent 

o  a co rehensi e network o  ark connectors

et s ake Singa ore our arden  is N arks  ision   ts ission is to create the best li ing en iron ent through 
excellent greenery and recreation  in artnershi  with the co unity   N arks works towards achie ing the 
ollowing goals: to ro ide and anage sti ulating  di erse and aluable greenery  ins ire ownershi  and care or 

greenery and nature  ro ote green  recreation as a li estyle  anage nature areas or the ad ance ent o  li e 
sciences  and achie e organisational excellence   

O er the years  N arks  ission has e ol ed ro  creating a arden City to creating a City in a arden   n 
su ary  the new ision is ai ed at building a uality li ing en iron ent or a ibrant co unity  a ision built 
u on a ra ework o  six strategic thrusts: Establish world class gardens  which the Singa ore Botanic ardens 
alls under  Re u enate urban arks and enli en our streetsca e  O ti ise urban s aces and in rastructure or 

greenery and recreation  Enrich biodi ersity in our urban en iron ent  Enhance co etencies o  our landsca e 
and horticulture industry  and Engage and ins ire co unities to co create a greener Singa ore    key strategy 
in the City in a arden aster lan is to osition the Singa ore Botanic ardens as an iconic world class garden 
and to enhance it as a centre or heritage and botanical excellence        

N arks stri es to deli er di erse educational initiati es relating to eco awareness  nature and landsca ing   
nowledge is con eyed through lesson lans  hands on learning  con idence and skills building acti ities  rint 

and social edia  broadcast  online resource ackages  theatrical roductions  u skilling  scholarshi s and awards 
and knowledge sharing a ong colleagues   The Singa ore Botanic ardens deli ers a wide ranging and uality 
educational rogra e at the site   educational acti ities were run there between ril 2 2 and arch 
2   The Centre or rban reenery and Ecology s C E  rogra es are also conducted at the Botanic 

ardens

14 rborist at work 15 City in a Garden
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The undulating to ogra hy  distribution o  di erse 
egetation  historic eatures  a li ited nu ber o  

structures and buildings  an ade lakes  se eral 
dis lay gardens and iew corridors all co bine to 
create in detail the distincti e character o  the any 
di erent arts o  the Botanic ardens that gi e 
it its sense o  lace and history   Figure 9 defines 
these di erent character areas  i e  areas or ones 
that ha e a relati ely uni or  and distincti e isual 
character in ter s o  land or  egetation  eatures 
and ex erience   They are described in detail in 

endix i o  Appendix B.  Figure 9 defines all 
the character areas that or  art o  the Botanic 

ardens e en though so e o  these are excluded 
ro  the No inated ro erty   They are included 

here or co leteness since they all contribute to the 
o erall character and history o  the Botanic ardens

Botanic Gardens Core Zones

N arks  s aster lan or the Botanic ardens 
acknowledged the large scale o  the site and the 
long walking distance needed or isiting both ends 
o  it   t also recognised the landsca e di ersity and 

ulti aceted character o  di erent arts o  the site 
together with the wide range o  user ty es  including 
the local co unity  schools  tours  researchers  
exercise grou s and tourists   n ro iding or the latter 
in articular the aster lan ro osed and ulti ately 
i le ented i ro e ents see Box 7 in Section 
2 b or urther details  within the ra ework o  three 
core ones  which now include a  ourth one  the 
recently added Tyersall earning orest one learning 
one   Today  each o  the core ones still broadly 
ro ide access  a enities and acilities or di erent 

user grou s and include in detail a range o  di erent 
landsca es o  arying character   Figure 9 there ore 
indicates the ones as ollows:

 Tanglin Core  historic one

 Central Core  touris ad inistration one

 Bukit Ti ah Core  education learning one

 Tyersall earning orest Core  education
learning one

n reality there is ine itably so e o erla  in one 
anage ent  unctions  uses and character but 

the ones re ain a use ul way to understand and 

describe the co lex existing landsca e o  the site 
at the broad le el   t is i ortant to note that the 
extant historic eatures see Figure 14  that are the 
heritage attributes o  the No inated ro erty  whilst 
concentrated in the Tanglin Core  are also re resented 
in all the other core ones  with the exce tion o  the 
Tyersall orest one

Tanglin Core Zone

This one was the a roxi ate site o  the original 
leasure gardens Botanic ardens and includes 

the Tanglin ate  current gates dated 2  the 
ain historical entrance to the ardens originally 

a road entrance but now restricted to edestrians   
 new RT station is lanned o osite this gate   

Throughout the one the historic landsca e and 
layout re ains clearly e ident   Ni en s aths  ring 
roads  swee ing lawns and Swan ake s  still 
re lect his res onse to the to ogra hy and the 
in luence o  the English andsca e Style o  the ti e   

Display Gardens the s Vanda iss Joa ui  
dis lay  2  Sun arden  2 5 Bonsai arden and 

2  Sundial arden  and a rangi ani collection 
to the east  dated 2 s  ha e been laid out on the 

gently slo ing sides o  Bandstand Hill Character 
rea 5  on the to  o  which sits the decorati e white 
ainted Bandstand  which is the ocal but 

secluded oint a ong the eteran tree cano ies 
ad lawns   Bandstand Hill  which or ed art o  
the s design o  the then leasure gardens  
co ands the highest oint in the original area 
o  the No inated ro erty   The layouts o  the 
Sundial arden  Sun garden and Bonsai collections 
all contrast with the ore in or al landsca e 
surrounding the

16 Bandstand Hill

 
©

Si
ng

a
or

e 
Bo

ta
ni

c 
ar

de
ns



24 NOMINATION
DOCUMENT
DESCRIPTION

Ev
an

s R
oa

d

Bukit Timah Road

Cl
un

y 
Pa

rk
 R

oa
d

Tyersa
ll R

oad

Gallop Road

Ty
er

sa
ll 

Av
en

ue

Holland Road

Cl
un

y 
Ro

ad

Nassim
 Road

Fa
rre

r F
ly

ov
er

TyyyTyT
er

sa
ll

AvAvA
en

ue

Cl
R

d

15

17

16                           

14

12

1113

10

8

79

6

5

3

2
1

4

18

Fa
rre

r F
ly

ov
er

0 100m 200m

Eco ake or er Econo ic ardens

lant Resource Centre

Jacob Ballas Children s arden

al  alley and Sy hony ake

Healing arden

otting ard and lant House one

Saraca Strea  one

or er Ra es College Houses
and Setting 

Rain orest

Ra es Building and Setting

inger arden and The ell

Swan ake and awns

E olution arden

National Orchid arden and Nursery

Botany Centre and Setting

Central one

Bandstand Hill

Tyersall earning orest

Tyersall 
earning 

Forest Core

Tanglin CoreTanglin CoreTanglin CoreTanglin Core

Central Central Central Central Central 
CoreCoreCore

Bukit Ti ah CoreBukit Ti ah CoreBukit Ti ah CoreBukit Ti ah CoreBukit Ti ah CoreBukit Ti ah CoreBukit Ti ah CoreBukit Ti ah Core

ro osed orld Heritage 
Site Boundary

Singa ore Botanic 
ardens Boundary

andsca e Character reas

1

11

4

2

12

5

14

15

8

9

10

18

Figure 9 GARDEN ZONES & cHARACTER aREAS

N

NTS



25Singapore 
Botanic 

Gardens

Swan Lake Character rea  nestles at the oot 
o  slo ing lawns e ered with a wide ariety o  
s eci en and eteran trees   lthough tro ical in 
a earance  the lake setting re lects its historic 
character which was intended to e ulate British 

leasure gardens ublic arks  with a wide ro enade 
ollowing a large water body and scattered trees set 

within own grass   The arsh arden  laid out in 
 is located to the south and incor orates the 

re nants o  a rhinoceros wallow and alligator onds 
resent in the Botanic ardens during the late th 

century  when the Botanic ardens contained such 
oological collections

The Ginger Garden Character rea  is illed with 
lush tro ical lanting showcasing o er 55  di erent 
ty es o  gingers and s ecies in the related a ilies 
o  the heliconias  bird o aradise  bananas and 
arrowroot   The Halia restaurant co lex  o ened in 

ril 2  occu ies the northern end o  this inger 
arden and ser es so e o  the isitors going to the 

National Orchid arden ro  the coach dro  o  

The water su ly or Swan ake originates ro  
the Tyersall earning orest  entering the site in the 
area known as The ell  located by the Swan ake s 
northern extre ity    irst de elo ed as a ernery 
in the early s  it has retained its distincti e 
character   The sheltered  hu id en iron ent a ours 
certain unusual lants  such as Monophyllaea 
horsfieldii  though it does not ha e a taxono ic 
collections ocus   There is an abundance o  tall 

racaena along the arious aths and a nu ber o  
large and cli bing raceae   ttracti e erns and ern 
allies can be ound in the shadiest s ots   

The Botany Centre and reen a ilion 
Character rea  which were built in 2  
eature Singa ore s irst itched green roo  and 

acco odate research acilities and the isitor  
in or ation centre or arri als at the Tanglin ate 
or Botany Centre itsel     n i osing eteran tree  
Callophyllum inophyllum  which in luenced the 
layout o  the Botany Centre  stands tall at its centre   

 large lawn slo es southwards to the west o  the 
Centre  with the reen allery 2  and Holttu  
Hall 2  today housing the Heritage useu  on 
the crest o  the slo e   Ridley Hall 2  is located 
i ediately to the north o  the Botany Centre     
The ad inistrati e research centre o  the Botanic 

ardens has been located in this art o  the Botanic 
ardens since the late th century  

The Potting Yard area dating back to the s  
Fernery Garden  Aroid Garden  and 

lant House arden irst established in 2 and 
redesigned in the 5 s  are located at the oot o  
an east acing slo e enclosed in dense egetation  
close to Cluny Road Character rea  

17 Swan ake and surrounding lawns
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 The shady Plant House Garden is more 
sy etrical and or al in a earance design 
than ost o  the rest o  the Botanic ardens with 
the exce tion o  the Sundial arden   t originally 
contained a large rectangular lant exhibition 
house  co leted in 2 and roo ed in 5  
erected to acco odate ublic lower shows 
and dis lays o  otted lants and annuals so e 
o  which were or sale   t now co rises a grass 

uadrangle surrounded by ergolas  with a central 
water lily ond co leted 5   

North o  Bandstand Hill  a raised boardwalk leads 
isitors through a tract o  dense and tall primary 

rainforest  Only li ited gli ses o  the sky can 
be achie ed through s all o enings in the cano y 
o  the ature orest trees    total o   tree 
s ecies ha e been recorded in the Rain orest by 
the Botanic ardens  scientists  but any o  these 
are re resented by ew or solitary indi iduals  as is 
to be ex ected in such a s all area o  s ecies rich 

egetation   This ele ent o  the Botanic ardens 
was care ully reser ed and integrated into the 
landsca e ro  the outset

Central Core Zone

Once art o  the Econo ic ardens  this one 
now includes ri ary tourist attractions  Visitor 
Welcome Centre Plaza/Palm Court and amenity 
acilities  closely related to a arking and dro o  
one at the Nassi  ate on Cluny Road  N arks  

head uarters buildings  the National Orchid 
ardens and the historic al  alley   ost o  this 

area was rede elo ed during the s ollowing the 
s aster lan  ey eteran trees  other heritage 

eatures and buildings were care ully retained

E.J.H. Corner House  a traditional Black and hite 
style bungalow co leted in  do inates a 
s all grass hill to the west   t is set a ong lush 
tro ical lanting and includes a s all do estic 
scale garden i ediately ad acent to the house    
di erse collection o  al s contiguous with those o  
the nearby al  alley is located on the south side 
o  the house   

Palm Valley Character rea  lanted ro   
where an Econo ic arden de elo ed under 

urton s su erintendence once stood  stretches 
northwards ro  Orchid la a  gently slo ing down 
to Sy hony ake   This large ex anse o  grass  with 

ulti le scattered ature al s o  arying si es 
c 22  s ecies re resented  and other tree s ecies  

is nestled in a shallow alley between the Rain orest 
and the National Orchid arden whose eastern 
side once included art o  the original extent o  

al  alley   hile being ore o en in character 
than other arts o  the Botanic ardens  the any 

al s and to ogra hy still li it ull anora ic 
iews   Symphony Lake do inates the northern 

end o  this character area  with its iconic stage the 
Shaw Sy hony Stage  built in 2 5 to re lace  an 
earlier stage erected in 5  ro iding a ocal oint 
in iews along the alley    n arrow installed in 

 e erges ro  the lake  ointing towards 
reenwich  ondon   This arks the location o  a 

te orary station or the obser ation o  terrestrial 
agnetis  set u  in the ardens in   Broad 

iews to the south are a orded ro  the iewing 
Terrace    series o  beds located along Heliconia 

alk to the east  dated  showcase the larger 
growing and ore s ectacular s ecies o  this genus   
This strengthens the lush tro ical character o  al  

alley

20 The lant House
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The National Orchid Garden Character rea  
which re resents the largest er anent dis lay o  
orchids in the world  was designed to showcase the 

roducts o  the Botanic ardens  orchid breeding 
rogra e   t was co leted in 5 and is sited 

on the side o  the hill u on which Burkill Hall  
a black and white lantation style bungalow is 
located   The winding aths o  the orchid gardens 
lead isitors through this secluded and lush 
landsca e showcasing a ta estry o  orchid bloo s o  
all sha es  shades and si es   The isthouse 5  
bro eliad enclosure 5  and cool house 2  

ro ide urther s ecialist tro ical dis lay gardens 
within the National Orchid arden   The latter 
houses an arti icially controlled ontane tro ical 
cloud orest dis lay with trees and rocks dra ed with 
orchids and carni orous lants   The Orchid la a at 
the entrance to the National Orchid arden ro ides 
a key eeting lace  o erlooking al  alley and 

ro iding access into the National Orchid arden to 
the west and inger arden to the south   

 s all se i wild re nant o  reshwater swa  
where water runs through throughout the year  the 

Orchid Nursery and ature trees are located to the 
north   The latter are ostly assu ed to ha e been 
trans lanted ro  the or er Econo ic ardens   
ndeed  ro   until the early 2 s a nu ber o  
aluable ruit and ti ber s ecies were trans lanted 
ro  the Econo ic ardens  which were ex ected 

to be lost   Trans lanted trees included durian  
tamarind, Diospyros blancoi  ahoganies rican and 

erican  Erythrophleum guineense and Sterculia 
foetida   These are now the largest exa les o  these 
s ecies in the Botanic ardens and will be ade 
accessible to the ublic a ter the National Orchid 

arden undergoes re urbish ent during 2 2

22 al  Court
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The Ra les Building Character rea  co leted 
in 5  and ad acent car ark ood and be erage 
acility do inate the north east corner o  this one

Bukit Timah Core Zone

This one includes the rede elo ent o  the 
old Econo ic ardens and later the or er 
Ra les College rounds   ost arts o  the 

one ha e relati ely recently been recreated 
as a a ily landsca e or the artici ation and 
de onstration o  acti e li ing and learning through 
the a reciation o  the ed lant areas  s eciality 
gardens and lay   The one has ublic access with 

arking at the Cluny ark ate or ia the existing 
RT Station at the unction o  Cluny Road and 

Bukit Ti ah Road   nother RT station or a 
di erent RT line is also under construction along 
the northern boundary o  this one   The Botanic 

ardens  lant resource centre 5  located 
outside the boundary o  the No inated ro erty  
or rare lant ro agation and accli atisation  sta  

training  conser ation and education  is also located 
on the northern boundary

The Eco Lake and its surroundings Character rea 
5  has a gently undulating to ogra hy  with s all 

grass an ade ounds to ed with wooden 
shelters o erlooking the Eco ake   t is generally 
o en with iews ossible across it and to high rise 
buildings located beyond the site boundary   The 
Eco ake  a naturalistic lake with a shingle shore and 
swa  lants along its argins  do inates the area   

 nu ber o  lant collections dis lay gardens ruit 
trees  s ices  ba boo re lexology  trellis garden and 

oliage garden  are dotted around the lake ro iding 
ariety and orna ental interest   lanting here is 

generally not yet ully ature  

The Jacob Ballas Children’s Garden Character 
rea  was designed and lanted ro  2  to 

2  to ro ide a uni ue disco ery and learning 
ex erience in a garden setting or children o  u  
to 2 years o  age   Set in woodland it includes 
interacti e lay e ui ent  indoor and outdoor 
li ing classroo s  hands on gardens  sensory garden 
and a e    rece tion centre and car ark are 
located to the east o  the area

The Evolution Garden Character rea  was laid 
out in 2 5 on a s all o en hill  once the site o  the 
Econo ic ardens  worker housing   t is isually 
enclosed by dense tree lanting   winding ath 
takes the isitor on a ourney re ealing di erent 
e ochs o  ti e and exhibits the e olution o  lant 
li e   S eci ens  outcro s o  rocks  large boulders 
and ossils so e real and so e arti icial  border 
both sides o  the ain ath s iralling to the base o  
the hill  gi ing it a distincti e character   ts south
western and eastern edges contain older lantings 
o  ti ber trees

Co leted as a new s eciality garden in 2  the 
Healing Garden Character rea 2   re laced 
college land bearing derelict uni ersity out
buildings  a ew large trees retained  and so e 
s aller trees  shrubs and lawn   The Healing arden 
is located ad acent to the old uni ersity houses and 
is laid out o er slo ing and terraced ground acing 
south east    co lex o  winding aths leads the 

isitors through generally new lantings which 
includes highly lori erous herbaceous s ecies  
inters ersed with tall tree s eci ens including 

eteran trees such as Palaquium obovatum, planted 
by Ridley in the then Econo ic ardens  which 
gi e it a distincti e character   5  s ecies o  lants 
used or traditional edicine in Southeast sia 
are laid out in the sha e o  the hu an body  the 

lantings corres onding to those body areas the 
lants are used to treat   This garden surrounds the 

or er Econo ic ardens  historic ield ssistant s 
House House 6  co leted in  and includes 

ature oil al s dating ro  c 2  likely to ha e 
been lanted as sources o  seed or the nascent 

lantation industry at the ti e

26 Ra es Building
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i e houses and their setting Character rea  
originally constructed between 2  and 2  
or the former Raffles College, are located along 

the edge o  a hillto  set back against the Botanic 
arden s boundary  which slo es down stee ly to 

the west   This art o  the one  unlike the younger 
lanting to the north  contains nu erous ature 

trees including old te busu trees and al s dating 
back to the 2 s   The Garage built so eti e 

2  and 2  is located at the oot o  the hill 
below the i e houses  with old nut eg and durian 
trees in between   The Fragrant Garden co leted 
in 2  re lacing derelict uni ersity out buildings  
wra s around House 5 and contains new lanting 
including di erse shrubs and herbs with sweet
s elling lowers   Chinese tombs 2  set 
within an o en grass lawn with scattered shrubs and 
trees are located to the north east o  the one   

32 Fragrant Garden

30 Stee  slo es below Old College Houses
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Tyersall Learning Forest Core Zone

This whole one co rises century old dense 
secondary orest o ergrown with laurel  Albizia 
and towering te busu trees  so e o  which were 

lanted in 2   egetation currently blocks iews 
in and out   Recently added as an extension to the 
Botanic ardens  this one will be de elo ed into a 
learning orest   This will in ol e the conser ation 
o  existing biodi ersity  curation o  botanical 
collections  establish ent o  better connecti ity 
with the Rain orest  re ositioning o  the existing 
Tyersall enue  restructuring o  isitor access to the 
National Orchid arden inger arden  creation 
o  resh water swa  orest and extension o  the 
National Orchid arden nursery   t is antici ated 
that this ro ect will be co leted by the end o  
2 5

Trees

Trees are an i ortant co onent o  the 
No inated ro erty  contributing strongly to its 
character and o erall structure   The site contains 
a wide variety of trees, of varying ages, planted for 
scienti ic botanical research  conser ation and
or horticultural aesthetic ur oses    nu ber o  
trees are o er  years old and so e re date the 
site s creation    trees ha e been designated as 
Heritage Trees uali ying criteria include: a girth o  

ore than 5 etres  rarity o  s ecies and historical 
signi icance   These are listed in Appendix C.

Buildings and Structures in the Landscape 

Historic Buildings in the Botanic Gardens 

any o  the historic buildings o  the Singa ore Botanic 
ardens re lect a tradition o  ro iding housing 

or o icials and ad inistrators during the colonial 
era   hile Burkill Hall and E J H  Corner House were 
constructed as residences or the Botanic ardens  

irectors and ssistants  Holttu  Hall and Ridley Hall 
were constructed as ad inistrati e buildings o ices  
laboratories and library herbariu   House  and 
the arage were built in  and 2 2  ser ing 
as the residence o  the ield ssistant and arking 
s ace or College sta  res ecti ely   Houses 5  on 
the other hand  were built between 2 2  to ro ide 
acco odation and o ices or acade ics working in 
the then newly constructed Ra les College  Singa ore s 
irst tertiary college later these were used as the bases 
or arious uni ersity aculties  built on land which had 
re iously or ed art o  the Botanic ardens   

Ra les Hall was not built until the 5 s and was 
intended as a residence or college students   Extant 
as well as lost historic buildings in the Botanic ardens 
were generally odest  wooden and do estic in scale 
and were o ten laced in locations dee ed con enient 
or the o erational re uire ents o  the site at the ti e   

The early institutional buildings o  the Botanic ardens 
were also do estic in scale and were built in the styles 

o ularly used or residential buildings o  their ti e   
Box 2 ro ides ore detailed historical architectural 
context or the buildings in the Botanic ardens   

Built Features 

Figure 10 indicates the location o  all built eatures 
in the Singa ore Botanic ardens including those 
located outside o  the boundary o  the No inated 

ro erty   The No inated ro erty contains a range 
o  built heritage eatures which are li ing testa ents 
to the site s di erent hases o  de elo ent  
the renowned igures who li ed in the  and 
also the architectural history o  Singa ore   The 
earliest structure to ha e been erected within the 
No inated ro erty is Burkill Hall  and the 

ost recent City e elo ent i ited C  reen 
allery outside Holttu  Hall 2   The ollowing 

sections consider all built eatures located within the 
No inated ro erty   

33 Tyersall Forest
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BOX 2 RCH TECT RE O  B N O S N S N ORE

id Singa ore s collecti e built en iron ent  enli ened by a lethora o  architectural styles  or s and cultural 
in luences  certain or s o  architecture such as the colonial bungalow stand out   So e o  the historic buildings 
o  the Singa ore Botanic ardens re lect eriods o  the e olution o  the colonial bungalow in Singa ore   The 
houses or bungalows in the Botanic ardens built at arious ti es between  Burkill Hall  and the 2 s 
Holttu  Hall  also re lect a tradition o  ro iding housing or o icials during the colonial era  

Houses built or the English in sia and rica during the colonial era are re uently re erred to as bungalows   
Howe er  the word has been e loyed to describe a broad range o  building ty es in di erent cultural contexts 
o er the centuries   ro  its origins in ndia where they were irst ada ted by the East ndia Co any in the th 
century  the colonial bungalow s read to arious out osts o  the E ire  including Singa ore   nglo ndian 
neoclassical style was utilised or the early exa les which were single storey  s uare or rectangular or s 
raised on linths and eatured hi ed thatched roo s su orted by ti ber or ba boo illars   These illars also 
su orted the ele ated erandahs surrounding the house which hel ed cool Euro eans unused to li ing in such 
hot and hu id tro ical cli ates   ater designs were ty ically two storey  sy etrical in a earance and with a 
orward ro ecting ortico   i ing roo s were laced on the u er loor and o ices located on the ground loor   

 roduct o  the British rts and Cra ts o e ent  the Black and hite style house or bungalow is a kind o  
tro ical ersion o  ock Tudor or Tudorbethan  a style o ularised in England in the Edwardian eriod early 2 th 
century   Characterised by a stuccoed brick base  stuccoed oric or Tuscan colu ns o  load bearing asonry  and 
a ti ber ra ed u er loor  with interlocking clay Singa ore  tiles to the roo  the ty ical colour sche e o  these 
Singa orean houses was not an original eature but beca e ashionable later   The li ing and dining roo s were 

laced downstairs with a central staircase u  to a central lounge erandah  extending o er a ro ecting orch with 
bedroo s o  it to either side  The Black and hite house ca e to e ito ise social distinction in the colony   ith 
so e exce tions  the Black and hite era ended in Singa ore with the end o  the orld ar  building boo   ew 

ri ately built exa les re ain today although so e o  the ilitary housing ro  the ost orld ar  eriod  
while uch altered internally  has sur i ed   nother two ty es o  bungalows e erged in the irst hal  o  the 2 th 
century  although these were o ten constructed ro  rein orced concrete  so eti es with so e ti ber ra e 
ele ents re aining   

The rt eco bungalow o  the late 2 s s is noted or the stylisation o  classical oti s and the reduction o  
orna ental ouldings and ro iles    The houses were being ada ted to ore co act a ily li ing  with or erly 
exterior unctions now being incor orated into the ain house   ater stages saw erandahs disa earing ro  the 
ront o  the houses   Bungalows o  the 5 s s o ten had asy etrical loor lans  no orna entation and 

were characterised by o erhanging concrete sunshading ins  atterned ents abo e windows  occasional circular 
windows and cur ed corners  

34 Burkill Hall

 
©

Si
ng

a
or

e 
Bo

ta
ni

c 
ar

de
ns



33Singapore 
Botanic 

Gardens

dditional in or ation is ro ided in Appendix 
D   This section has been in or ed by CO OS 
Singa ore td s Research Report 2

Chinese ra es igure   No  

Three historic to bs are located close to the 
entrance to N S  aculty o  aw   The oldest to b is 
that o  a husband and wi e buried together in 24   
The tablet was erected by the cou le s grandson   

 second to b with two se arate to bstones  
is located nearby  where another cou le was 
buried next to one another  by their daughter and 
grandsons in   Research has re ealed that it 
is likely that the descendants o  the to b dated 

2 and those dated  were related    third 
to b is also located nearby but is issing its tablet   
The site where the to bs were erected is likely to 
ha e or ed art o  a series o  ga bier lantations 
as described in J T Tho son s 5 working 

a  and   Cole an s  a  o  Singa ore   
These heritage eatures are i ortant in their own 
right but also ro ide a link to an earlier use and 
occu ants o  this art o  the Botanic ardens

The to bs ossibly re resent the oldest sur i ing 
e idence o  the resence o  Chinese settlers in the 
early th century   Older burials are resent in Bukit 
Brown  but the 2 gra e ound in the Botanic 

ardens is the oldest in situ burial since those at Bukit 
Ti ah were o ed there during the s   ery ew 
intact arte acts re dating 2 sur i e in Singa ore  
with the exce tion o  one or two Chinese te les   

 ossibly the oldest in situ to b on the island   This belongs to 
iu heng hi and his wi e  i Ci Shu   Nearby are two other 

to bs belonging to Huang Hui Shi and his wi e Si a Ni 
n or ation ro  CO OS Singa ore td Research Report, 

2

Buildings o  the or er Ra les College igure   
Nos  2 and 

Buildings o  the or er Ra les College include 
Houses 5  designated as Conser ed Buildings 
in 2  the Ra les Building Hall  designated 
as a Conser ed Building in 2  and the  arage 
designated as a Conser ed Building in 2

Houses 5

lthough located within the Botanic ardens  this 
grou  o  i e houses  ositioned in a crescent or  
around the or er Ra les College which was 
ga etted as a National onu ent in 2  were 
built so eti e between 2  and 2  as art o  
the sta  housing ro ision or the College by the 

s  they had beco e aculty buildings   The land 
on which the or er college is located originally 
or ed art o  the Botanic ardens  Econo ic 
ardens 

The or er Ra les College  o icially o ened in 
2  was designed by the architects Cyril  arey 

5  and raha  R  awbarn  
ondon based architects who won the co ission 

in an British  e ire wide architectural co etition 
held in 22   ocal architectural ir  Swan and 

aclaren su er ised the construction   t can be 
assu ed that arey and awbarn were also the 
architects o  Houses 5   Both architects ha e 
housing sche es that ha e been ublished in 
England     

The i e houses bungalows  are in the then 
re alent rts and Cra ts style with so e rt eco 

ele ents   The sheer architectonic ex ression 
and res onse to the tro ical cli ate akes the  
so ewhat se ere   No single house has sur i ed 
intact with all o  its original eatures  but the sur i al 
o  di erent eatures in the arious houses ro ides 
a good understanding o  their original layout and 
character   These blockish double storey houses  
with bays nu bered in an octastyle  are odest but 
well ro ortioned  co bining characteristics o  the 
traditional Singa ore colonial bungalow with eatures 
o  English do estic houses o  the ti e  such as a 

ro inent central staircase and arious decorati e 
inishes   Their design calls or an o er sailing gable

hi  roo  with extensi e ea es  su orted on ti ber 
shoulders   This in turn creates i ressi e shadows 
that all on the walls and side shoulders   

35 Chinese ra e
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ithin the context o  the Singa ore Straits 
Settle ents bungalow  they share so e but not all o  
the characteristics o  the rt eco bungalow  which 
is o  the sa e eriod   nlike the rt eco bungalow  
these houses ha e a sy etrical layout and retain 
the entrance hallway and the se arate outhouse
ancillary building   The erandah  howe er  is no 
longer isible on the ront o  the house  but a ears 
only on the irst loor acing the rear   ll the houses 
are situated so that their gardens look down onto 
the Botanic ardens and are largely secluded by 

egetation   On the ront the houses look onto what 
has beco e a ring road around the college buildings   

Houses 5 do not strictly con or  to the de ined 
or s o  the Singa ore Straits Settle ents bungalow 

but rather re resent a uni ue ty e that should 
be considered in the e olutionary history o  the 
bungalow between the Black and hite and the rt 

eco ty es   These well ro ortioned and well built 
do estic residences uni uely co bine ele ents 
o  the traditional bungalow with British Edwardian 

eriod eatures at a key e olutionary stage o  the 
Singa ore Straits Settle ents bungalow

House  originally na ed edah House

House  is a two storey  se en bay house  with 
a hi ed tiled roo  and rendered inish  currently 
occu ied by the o ices o  the Centre or rban 

reenery and Ecology C E   t co rises a si le 
orch at its centre with hal round arches to the side  

a balcony abo e and distinct water s routs to either 
side   The windows on the ront and side ele ations are 
side hung case ents  with a gla ed double door with 
side lights and o erlight onto the balcony  The ront 
door has a lattice attern with gla ing and o erlight  
with a narrow window to either side  also with the sa e 
lattice attern   

The achine tiled roo  has dee  s rocketed ea es 
su orted by ti ber brackets   On the rear garden  
ele ation the central staircase tower is de ined by a 
blank base and high le el case ent windows  so e 
with shutters  u  to the distinctly ointed ea es   The 
u er loor windows are a continuous run o  case ent 
windows on both sides with lou ers to the to  ane   
On the ground loor on each side a central gla ed 
double door with side lights and o erlight o  lou ered 
ents is lanked by a case ent window on either 

side  also with lou ered ents at the to   The ancillary 
building to the southwest shown on a 5 s aerial 

hotogra h no longer  re ains   House  is lower than 
the road le el and a large odern cano y has been 
erected in ront o  the building   t also now aces a 
nu ber o  odern college buildings

House 2 
House 2 is a two storey  se en bay house  with 
a hi ed tiled roo  and rendered inish  currently 
occu ied by N S  aculty o  aw s Society uild House   
t co rises a si le orch at its centre with hal

round arches to the side  balcony abo e and distinct 
water s routs to either side   The windows on the ront 
and side ele ations are side hung case ents with 
shutters   There is a gla ed double door with side lights 
and o erlight with lattice attern onto the balcony   
The ront door has a lattice attern with gla ing and 
o erlight  with a narrow window to either side  also with 
the sa e lattice attern   The achine tiled roo  has 
dee  s rocketed ea es su orted by ti ber brackets   
On the rear garden  ele ation the central staircase 
tower is de ined by a blank base and high le el 
case ent windows u  to the distinctly ointed ea es   

The u er loor erandah o  House 2 re ains o en 
with lou ered shading to the to  art   On the ground 
loor there are three o enings to each side  with 

lou ered ents on one side and with double doors 
and o erlight with the lattice attern on the other 
side ossibly added later     single storey co ered 
walkway on the north west with a scallo ed concrete 
trellis and tiled roo  connects the ro erty to a single
storey ancillary building   This building is shown on 
a 5  aerial hotogra h and is likely to be art o  
the original design   House 2 now aces a nu ber o  

odern college buildings

House  originally na ed Johore House

House  is a two storey  se en bay house  with 
a hi ed tiled roo  and rendered inish  currently 
occu ied by N arks acilities anage ent Tea   t 
co rises a si le orch at its centre with hal round 
arches to the side  balcony abo e and distinct water 
s routs to either side   The windows on the ront and 
side ele ations are side hung case ents  with a gla ed 
double door with side lights and o erlight onto the 
balcony  The ront door has a lattice attern with 
gla ing and o erlight  with a narrow window to either 
side  also with the sa e lattice attern   The achine
tiled roo  has dee  s rocketed ea es su orted by 
ti ber brackets   On the rear garden  ele ation the 
central staircase tower is de ined by a blank base and 
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high le el case ent windows u  to the distinctly 
ointed ea es   The u er loor windows are a 

continuous run o  case ent windows on both sides   
On the ground loor on each side  a central gla ed 
double door with side lights and o erlight is lanked 
by a case ent window on either side    single storey 
co ered walkway on the east with a scallo ed concrete 
trellis and tiled roo  connects the ro erty to a single
storey ancillary building running north south   This 
building is shown on a 5  aerial hotogra h and is 
likely to be art o  the original design   House  re ains 
in close roxi ity to the historic college buildings with 
which it still or s a discernible grou  

House  originally na ed ans ield odge

House  is the slightly larger and grander o  the i e 
houses  originally intended or the College resident   
n the layout o  the crescent it is ositioned ery 

slightly o  centre to the college buildings  shown with 
a circular dri eway with in  and out  access on a 5  
aerial hoto  where all the other houses ha e a single 
dri eway entrance

t is a two storey  se en bay house  with a hi ed 
tiled roo  and rendered inish  currently used as a  
restaurant   t includes a orch with hal round arches 
to the side and ront  with a gla ed erandah abo e 

ositioned at the centre   The windows on the ront and 
side ele ations are side hung case ents  the ground 
loor ones ha ing shutters   The windows on the irst 
loor erandah are odern with shutters   The ront 

door has a lattice attern with gla ing and o erlight  
with a narrow window on either side   The achine
tiled roo  has dee  s rocketed ea es su orted by 
ti ber brackets   On the rear garden  ele ation the 
central staircase tower is de ined by a blank base and 
high le el case ent windows u  to the ea es with 
lou ered shutters   The u er loor windows are a 
continuous run o  case ent windows  though uch 
has been altered or re laced    

 single storey co ered walkway sur i es on the 
north west with a scallo ed concrete trellis and 
tiled roo  connecting the ro erty to a single storey 
ancillary building   This building is one o  two  one 
on each side  seen on a 5  aerial hotogra h   The 
building to the north east has since been re o ed 
and re laced by a single storey extension   House 

 being laced on the sa e axis as the resident s 
house  re ains in close roxi ity to the historic college 
buildings with which it still or s a discernible grou  

36 House 
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House 5 

House 5 is a two storey  se en bay house  with 
a hi ed tiled roo  and rendered inish  currently 
occu ied by the nstitute o  olicy Studies   t 
co rises a si le orch at its centre with hal round 
arches to the side  a balcony abo e and distinct water 
s routs to either side   The windows on the ront 
and side ele ations are side hung case ents  with 
a gla ed double door with side lights and o erlight 
onto the balcony The ront door has a lattice attern 
with gla ing and o erlight  with a narrow window 
to either side  also with the sa e lattice attern   
The achine tiled roo  has dee  s rocketed ea es 
su orted by ti ber brackets   On the rear garden  
ele ation the central staircase tower is de ined by a 
blank base and high le el case ent windows u  to the 
distinctly ointed ea es   The u er loor windows are 
a continuous run o  case ent windows on both sides 
with shutters   On the ground loor the walls are largely 
blank with s all entilation o enings    single storey 
ancillary building to the southwest shown on a 5  
aerial hotogra h has been re laced by a new two
storey building    House 5 re ains in close roxi ity to 
the historic college buildings with which it still or s a 
discernible grou   To its side a new two storey building 
has been erected

Ra les Hall now known as the Ra les Building

ounded in 5  Ra les Hall was the irst residential 
hall or students to be established at the Bukit Ti ah 
ca us  along E ans Road on the outer edges o  the 
Botanic ardens   The building is ainly constructed 
in rein orced concrete with three connecting wings   
t is raised o  the ground on thin round ilotis  a 

characteristic architectural eature o  the era   The 
circulation cores are well entilated and inished with 
di erentiated atterns across the building which add 
isual interest to the a ades   t one wing  the a ade 

is co osed o  windows that are angled to gi e better 
entilation and ri acy   The windows also ha e a 

decorati e in ill etal anel beneath the  with solid 
colours that contrast with the walls   O erall  a di erent 
ariety o  aterials and textures are used across the 

di erent a ades o  the well ro ortioned building  
resulting in a leasing isual co osition   

The arage igure   No  

The arage  located by the oliage arden  was 
co leted so eti e between 2  and 2   

sed today as storage s ace  it was originally 

intended to be used by a nu ber o  college 
ro essors high ranking o icials to ark their 
ehicles   The arage is a se en bay  two storey 

ser ice building with a rendered inish and a hi ed 
achine tiled roo  constructed against a slo e   t 

is well ro ortioned and executed in a distinctly 
rt eco style  with a odernist aesthetic   The 

ground loor is or ed o  a linth with hal round 
arched entrances to the garages   The irst loor is 
set back ro  the ront and sides and accessed by a 
staircase ro  either side   The windows to the ront 
are case ents with o erlights   The rear ele ation 
o ens onto a s all courtyard with the ser ice roo s 
kitchen and bathroo  located to either side   The 

rear ele ation is gla ed with long stri s o  case ent 
windows interce ted by structural colu ns   The 
ground loor is ade u  o  indi idual garage s aces 
with new etal roller doors   The irst loor is a 
single o en s ace with an ex osed ti ber truss 
roo   t should be noted that the building has so e 
ter ite da age and a leaking roo  issues which are 
scheduled to be addressed during 2

House  igure   No  

This ro erty was built as the ield ssistant s house 
and was co eted in   t is howe er unclear how 
long it was used or this ur ose as the ield ssistant 

osition beca e redundant with the re lace ent 
o  ost o  the Econo ic ardens with the or er 
Ra les College   t is currently occu ied by the 
National Biodi ersity Centre and is largely secluded by 

egetation   t consists o  a two storey  i e bay house 
with a hi ed tiled roo  and rendered inish   Concrete 
string courses run beneath and abo e the windows  
extending into shade cano ies o er the windows   
There is a orch at the centre with hal round arches 
to the side and ront  gla ed in abo e  The windows 
on the ront and side ele ations are side hung 
case ents   The ront door  u  i e ste s  is a odern 
re lace ent with a narrow window to either side   On 
the rear ele ation the central staircase tower ro ects 
out    single storey ancillary building to the rear is 
connected to the house by a co ered walkway  

This odest do estic building illustrates a transition 
ro  the traditional th century colonial bungalow 

to the later eriod o  ublic orks e art ent 
housing   t was designated a Conser ed Building in 
2
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isitor Centre and National arks Board 
Head uarters igure   Nos  5 and 

The isitor centre and N arks Head uarters 
buildings were both constructed in   They 
are located close to the Nassi  ate   The isitor 
centre is a ti ber structure with shingle roo  tiles 
and decorati e oti es in coloured glass while the 
N arks head uarters is a artly concrete  artly 
ti ber structure with shingle roo  tiles   The latter 
co rises two loors and a base ent car ark

E J H  Corner House igure   No  

This house was built in  and was intended as the 
residence o  the Botanic ardens  ser ing ssistant 
Curators  it is currently used as a restaurant   t is 
na ed a ter Edred John Henry Corner ssistant 

irector and its occu ant between 2  and  
who s ecialised in ycology including the collection 
and study o  local ungi   His ost a ous botanical 
work  howe er  is ayside Trees of Malaya  still the 
key re erence or those interested in the region s trees  

uring the war iyohiko atanabe the then assistant 
o  irector oriba  resided in the house   He is known 
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or ha ing roduced o er  en and ink drawings 
o  econo ic lants during his ti e in Singa ore 
Tinsley  2   

E J H  Corner House belongs to a generic grou  o  
two storey Black and hite style ti ber bungalows 
that go ern ent engineers and architects built 
during the colonial days   t howe er has its own 

eculiarities such as the gable hi  roo  with ront 
shoulders and attached lean to to ro ections on 
three sides  

The rendered asonry base with a orte cochere 
in the centre o  our lain classical style ilasters 
and ilasters on either side or ing the ground 
loor erandah  su orts the irst loor ti ber ra e 

structure with elegantly sha ed ti ber brackets   The 
hal hi ed roo  with a gable end to the ront has 
Singa ore tiles   The gable end is hal ti bered with 
a si le bargeboard   There are also boarded ea es in 
the black and white ashion   

The house is organised around interior roo s at the 
rear  a wide orch at the ront and erandah to the 
side on the ground loor and a large o en erandah 
lounge erandah  o er the orch and to the side on 

the irst loor which is glassed in    ti ber staircase 
to the side o  the entrance orch with s uare newel 

osts  hal round handrail and stick balusters 
connects the two loors    narrow balcony erandah 
at the rear with a second staircase in a si ilar style 
connects to the ancillary ser ice block at the rear   

The house was originally located on Cluny Road when 
this or ed the boundary o  the Botanic ardens and 
was known as  Cluny Road   Today it is set a ong 
lush egetation  but it is unclear i  this was always 
the case or the design intention   t is executed to a 
high le el o  cra ts anshi  and is o  a cli atically 
sensiti e design  with a har onious ex ression o  
solid and oid on the external a ades   The interior 
has been restored and u dated to acco odate 
a odern restaurant unction  though the ain 
ele ents o  the layout ha e been retained   t was 
designated a Conser ed Building in ay 2

Sy hony Stage igure   No  

The Sy hony Stage also known as the Shaw 
oundation Sy hony Stage  is a ro inent eature 

built on an islet at the southern end o  Sy hony 
ake an arti icial lake located at the northern end 

o  al  alley   t lays host to di erent concerts 
and er or ances throughout the year including 
concerts by the Singa ore Sy hony Orchestra   
The stage s design is ins ired by its setting in the 

al  alley   Echoing the organic or s o  lowers 
and lea es  the structure consists o  two o erla ing 

etal like or s growing out o  a loral ste   The 
bigger etal shelters the stage while the s aller 
one at the rear houses the changing area and 
su ort ser ices   The etal like or  o  the roo  
is constructed ro  ree standing steel ribs and 
cladded with a titaniu  inc roo  which allows 
the co lex cur ature to be achie ed  The ribbed 
texture o  the roo  also e okes the enation o  
lowers and lea es   The stage was co leted in 

2 5  re lacing an earlier stage 5

46 Sy hony Stage
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National Orchid arden Structures and Nursery 
igure   No  2  and 2

The National Orchid arden one contains the 
ollowing structures buildings:

 Entrance a ilion  a one storey ti ber a ilion 
with shingle roo  tiles  co leted in 5  
or s the ticket office entrance to the National 

Orchid arden and houses a sho  reno ation
re odelling works are lanned or 2   

 Tan Hoon Siang isthouse and uen eng 
cNeice bro eliad enclosure  both erected in 5 

when the National Orchid arden was rst laid out   
Both o  these structures are a roxi ately  
high  ha e green ainted steel ra es and green 
coloured knitted wire esh   The isthouse has 
wire esh walls and ceiling  while the bro eliad 
structure only has a wire esh ceiling  

  etal and glass cool house  accessed ia a raised 
wooden boardwalk with etal railings  which also 
runs through the cool house itsel   Co leted in 
2  as rototy es to test its iability rior to use 
in other Singa orean gardens such as ardens 
by the Bay  it ro ides a re rigerated s ace o en 

lled with ist  which allows a selection o  tro ical 
ountain s ecies o  arious lant a ilies to be 

grown at the Botanic ardens   

 The National Orchid arden s nursery is located 
i ediately ad acent to its northern boundary   
t includes a s all office building and two caged 

shade houses reno ation re odelling works are 
lanned or 2

Burkill Hall igure   No  22

Built in  Burkill Hall was intended as the residence 
o  the ser ing anager Su erintendent or irector o  
the Botanic ardens   t was na ed a ter two o  the 
directors  saac Henry Burkill irector between 2 
and 25  and Hu hrey orrison Burkill irector 
between 5  and  both o  who  resided at the 
house   The latter was also born there

Botanic arden su erintendents who li ed at Burkill 
Hall included aurence Ni en who li ed there 
between  and 5  ollowed by Ja es urton 

5  Nathaniel Cantley  and 
then Henry Ridley 2  as the irst director  
all o  who  were in luential in the introduction o  

lantation cro s to Southeast sia   saac Henry 
Burkill was the author o  the ictionary o  the 
Econo ic roducts o  the alay eninsula 5  
which is to this day one o  the ost co rehensi e 
texts on the uses o  tro ical lants   His son 
Hu hrey orrison Burkill irector between 5

 is best known or his research into alayan 
seaweeds and steering the Botanic ardens through 
tough ti es in the s   The ro erty was slightly 
da aged during the Ja anese occu ation  ha ing 
been shelled   This ractured the ceiling and le t a hole 
in a corner near the roo  Tinsley  2  

Burkill Hall is a two storey sy etrical Black and 
hite bungalow o  the lantation style a ison  

2   The s uare ground loor is ade u  o   x 
 s uare classical style ilasters  artly illed in with 
asonry around the external boundary    central 

orward ro ecting entrance orch also with stuccoed 
ilasters and stuccoed Tuscan order colu ns abo e 

it su orts the irst loor ti ber ra e and o en 
central erandah   ouble height ti ber colu ns 
on a asonry base su ort the roo  structure as 
well as the narrow erandahs to the side   The near 

yra idal hi ed roo  is ade o  Singa ore tiles laid 
directly onto the ti ber roo  structure   The walls are 
rendered with the ti ber ra e isible around the 
edges and the isible gable walls are hal ti bered   
The erandah railings are ti ber and the windows are 
case ents with lou ered shutters    co ered walkway 
leads to a two storey ancillary ser ice building to 
the rear  The sitting erandahs  are an outstanding 
eature  sus ended under the broad ea es along a 

longitudinal axis   The arrange ent uni uely con eys 
a wind tunnel e ect  ia the central hall that o ens to 
bedroo s on both sides

48 Burkill Hall
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Burkill Hall is not only the oldest sur i ing building 
in the Botanic ardens but also a good and rare 
exa le o  a lantation style Black and hite Straits 
Settle ents bungalow   s such it also exe li ies 
the cli atic unctionality o  the colonial bungalow 
with its o erhanging ea es and internal air circulation  
leading one co entator to describe it as being 
one o  Singa ore s ost en iron ent riendly 
buildings  owell    oreo er  it was the ho e 
o  successi e su erintendents directors o  the 
Botanic ardens  all o  who  not only layed a key 
role in the de elo ent o  the Botanic ardens  but 
also contributed signi icantly to acco lish ents in 
tro ical biodi ersity research understanding   t was 
designated a Conser ed Building in ay 2

Halia Restaurant Co lex igure   No  2

The Halia restaurant co lex  a one storey co lex 
including a restaurant and se arate unction roo s 
located either side o  the ain ath through the 
inger arden  was o ened at the northern end o  

the inger arden in ril 2   These are airly 
si le buildings  with a rendered inish and clay roo  
tiles  and are due to be odi ied in 2   

otting ard Buildings igure   No  25

 nursery was o ened in 2 in the area currently 
known as the otting yard   The old building  
constructed in wood  which is now used as an o ice 
and storeroo  was re roo ed with a corrugated 

etal roo  in 2    nu ber o  buildings ha e 
been added in the otting yard area including:

 Training acilities added in  or the School 
o  Horticulture  in the or  o  a te orary 
shed like structure   This structure has a odular 

etal sheet wall nish and corrugated etal 
roo   t was enhanced with additional classroo s 
in 2 5 by C E and is still used by the  or 
conducting training educational courses

 n enclosed building with a odular etal sheet wall 
nish and corrugated etal roo  built in late s   

t currently houses the andsca e Technicians office 
and a storeroo  or exhibition aterials

 Two cool houses with air conditioning and isting 
or orchids  gingers  Hoya and esneriaceae year 

o  construction currently unknown
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50 otting yard buildings the logs are used or chainsaw 
training

52 ergola in the lant House arden

 
©

Si
ng

a
or

e 
Bo

ta
ni

c 
ar

de
ns



41Singapore 
Botanic 

Gardens

  block o  etal sheds built in 2  to store gol  carts

  toilet block with a corrugated etal roo  nish  
built in 2

 Two rows o  etal sheds built in 2  to store 
landsca e tools and lea  ulch

ergolas and Brick Ste s in the lant House arden 
igure   No  2

The lant House arden which originally contained 
a large lant exhibition house  constructed in 2 
and roo ed in 5  to acco odate ublic lower 
shows and dis lays o  otted lants and annuals  
so e o  which were or sale  now co rises a grass 

uadrangle with a central water lily ond co leted 
5   ergolas dra ed in lants ro ide a shaded 

walkway around all our sides o  the uadrangle   The 
eastern and western ergolas consist o  brick illars 
su orting cross bea s and a sturdy o en lattice   The 
northern and southern ergolas are ade o  steel   The 
raised beds edged with coral li estones are the oldest 
eatures o  this garden area but it re ains unclear 

whether they are conte orary with the original lant
exhibition house   The original lant exhibition house  
structure also included an extension or orchids at its 
northern extre ity erected in  which is now 
a ernery   Brick ste s  ade during orld ar  by 

ustralian risoners o  war ro ide access down to the 
lant House arden

ergola by Sun arden igure   No  2

 ergola consisting o  re used bricks and ti ber 
is located close to the Sun arden  connecting the 

er and ower Ring roads to the south west art 
o  Bandstand Hill   Originally erected in 5  the 

ergola was rebuilt in 5

Bandstand igure   No  2

The Bandstand  which was co leted in  is 
located in a ro inent location in one o  the earliest 

arts o  the Botanic ardens   t was erected on the 
band arade area the highest oint in the southern 

art o  the Botanic ardens  which was irst laid out 
by Ni en during the early s   The arade area 
and later the Bandstand were used continuously 
or concerts until the id s  when they were 

trans erred to the island in Sy hony ake   

The Bandstand is octagonal  raised on a brick base 
and accessed ia ti ber ste s   Si le latticework 
colu ns su ort the octagonal slate tiled roo  The 
lattice attern is re eated on the balustrades and 
cornice   Bandstands were a key eature o  ictorian 
British ublic arks   t is well executed and has 
beco e a ictures ue  and sy bolic eature within 
the Botanic ardens and a a ourite site or bridal 
cou les to be hotogra hed   t was designated a 
Conser ed Structure in ece ber 2

Sun arden  Bonsai arden and Sundial arden 
Structures igure   Nos  2   and 

The Sun arden contains a green ainted steel 
structure  erected in 2 5  with a glass roo  which 

ro ides shelter or so e o  the garden s collections   
The Bonsai arden includes a odern concrete 
and steel se i circular sha ed structure  which 
houses so e o  the bonsai collection   The structure 
includes a steel and glass roo  which has so e 
o enings   t was erected in 2 5    s all wooden 

ergola is located at the to  o  a short set o  ste s 
along the Sundial arden s eastern boundary

53 Bandstand

 
©

Si
ng

a
or

e 
Bo

ta
ni

c 
ar

de
ns

54 Sun  Garden

 
©

Ch
ris

 B
la

nd
or

d 
ss

oc
ia

te
s



42 NOMINATION
DOCUMENT
DESCRIPTION

Shelter and Toilet Block igure   No  2

 odern shelter and toilet block is located close to 
Holttu  Hall   These acilities are in good condition

Holttu  Hall igure   No  

Holttu  Hall is a ine exa le o  a colonial 
bungalow in Singa ore   lthough do estic  
in scale  this building  co leted in 2  was 
intended as an o ice   t is na ed a ter Eric Holttu  
a ointed irector in 25  who is best known or 

de elo ing ethods o  ro agating orchids which 
allowed the ass roduction o  orchid hybrids   
Holttu  Hall was his o ice and  on the u er loor  
his orchid laboratory   t ceased to be used as o ices
research laboratories in 2  and has housed 
the site s Heritage useu  since 2   t was 
designated a Conser ed Building in ay 2

The building is rectangular with a three bay 
rontage   t is rare that Edwardian rchitecture 

in Singa ore is so clean cut and tri ed by an 
elegant stucco work and oinery details   t has a 
rendered inish with double height ilasters di iding 
each bay  the centre bay being wider   ouldings 
are located beneath and abo e the ground and 
irst loor windows    single storey itched roo  
orch  su orted by ti ber colu ns on a asonry 

base  is located in the centre o  the hall and is in 
a ernacular o  rts and Cra ts style co ared to 
the ore classical eatures o  the building itsel   
Holttu  Hall is the only building in the Botanic 

ardens in a ore distinctly Euro ean style  though 
still incor orating eatures such as roo  ents and 
lou ered ents o er the windows to co e with the 
tro ical cli ate   

C  allery igure No

 The C  reen allery  located ust south o  
Holttu  Hall where a or er herbariu  building 
once stood  is a te orary exhibition centre 
showcasing botanical and greening related 
exhibits  which will be resent or at least the 
next  years   t is Singa ore s irst ur ose built 

ero energy gallery and includes or the irst ti e 
in Singa ore  two eco inno ati e technologies 
a ully co lete re abricated odular syste  
or uick construction and the use o  the durable 

bio aterial He crete   Other sustainable eatures 

55 Holttu  Hall
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include green walls  a green roo  solar hoto oltaic 
cladded roo  anels and energy e icient interior 
ittings   The Building and Construction uthority 
BC  has accorded this gallery the BC  reen ark 
latinu  status the highest tier or green buildings 

in Singa ore

Ridley Hall igure   No  5

Built in 2  Ridley Hall is one o  the oldest 
ro erties in the Botanic ardens and the earliest 

sur i ing ad inistrati e building   lthough 
originally constructed during Nathaniel Cantley s 
tenure as Su erintendent to house the Herbariu  
and ibrary collections  it was later na ed a ter 
the Botanic ardens  irst irector  Henry Nicholas 
Ridley  who used it as his o ice and laboratory   
Ridley is best known or his extensi e work on 
rubber culti ation  his work ha ing been i otal to 
the de elo ent and ex ansion o  the alayan
Southeast sian rubber industry   The herbariu
library collections were rehoused in a new building 
erected i ediately south o  where Holttu  
Hall stands  Today  Ridley Hall ser es as a eeting 
s ace and the rear art o  it as acco odation or 

isiting scientists and exchange rogra es   t was 
designated a Conser ed Building in ay 2

t consists o  two blocks  a Hall itsel  set a art by 
an o en lobby and a ser ice wing   The i act 
co es ro  a reducti e ront ele ation  ia a sunken 

ia a  ad acent to a new annex wing   Here the 
acade is lanked by two ylon like shoulders and 

lea ened by a air o  doors and ti ber lou ers 
lushed to the underside o  the ea es   The scale 

is unusually inti ate  atched by ex ress details  
like a entilator slit usti ied abo e the stiles o  the 
central doorways   There is e idence o  Chinese 
oinery details that su ort the roo  structure and 

broad ea es in the or  o  chunky to late and 
car ed ti ber brackets   t is a cra t or  that no 
longer exists today in Singa ore   The construction 
o  the side ele ation constitutes an nglo alayan 
tradition  like a se i base ent  co rised o  i e 
se i elli tical arches  which corres ond with the 
se i base ent arcade below

Botany Centre and reen a ilion igure   Nos  
 and 

The Botany Centre  co leted in 2 5 and 
o icially o ened the ollowing year  was designed 
around a heritage Calophyllum tree and provides a 
range o  acilities arranged on i e loors   The two 
base ent loors contain a car ark  store roo s  a 
restaurant and echanical and electrical roo s    
unction hall  toilets  laboratories  o ices  library and 

herbariu  and echanical and electrical roo s are 
located at e el  which extends under Holttu  

awn   e els 2 and  ro ide access to o ices  
laboratories  unction eeting roo s  toilets and a 

echanical and electrical roo   

The reen a ilion  located to the south o  the 
ain Botany Centre  eatures Singa ore s irst 

itched green roo   t houses the isitor ser ices 
desk at ground le el which is o en on our sides  
the itched roo  su orted by concrete illars  and 
a restaurant in its base ent   There are lans to 
con ert art o  the isitor ser ice area into a retail 
outlet

Tanglin ain ate igure   No  

 new alu iniu  gate  re lacing gates dating ro  
the s which ha e been reused at the Bukit 
Ti ah RT gateway  was erected in 2  at the 

ain historical entrance to the Botanic ardens 
located at the unction o  Holland  Na ier and Cluny 

Roads   The gate s oti  is based on the lowering 
cli ber  Bauhinia kockiana  

Swan ake a ebo igure   No  

The Swan ake ga ebo  which is belie ed to date 
back to the 5 s  originates ro  Old d iralty 
House on range Road   t was brought to the 
Singa ore Botanic ardens in  and has since 
been re located a nu ber o  ti es within the 
Botanic ardens   This cast iron three bay by 
three bay garden structure is in the othic Re i al 
style  with slender colu ns  decorati e brackets and 
railings   The tiled roo  acroteria and ridge casting 
decoration or ed art o  re air works carried out 
a ter a tree ell on the ga ebo
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Since 2  the ga ebo has been located on the 
south east edge o  Swan ake   lthough this is a 
new location  it was ty ical in arks and gardens o  
the English andsca e tradition or shelters to be 

laced on the side o  lakes and water eatures   ts 
cast iron ele ents are standard ieces roduced 
at a ti e when they were co only used or a 

ariety o  unctions  including railway stations   t 
was designated a Conser ed Structure in ece ber 
2

Historic a ebo igure   No  

 second ga ebo shelter is located to the north east 
o  Swan ake   This eature accentuates the th 
century origins o  the Botanic ardens although 
little is known o  its actual history   t is ade u  
o  cast iron colu ns and decorati e brackets in 
the othic style   The colu ns su ort new rolled 
steel oists RSJ  bea s to which the brackets are 
ixed with odern ixings   ts hi ed roo  is new   
lthough the cast iron co onents are original  the 

structure into which they ha e been or ed with 
odern RSJs is new   hether the co onents 

originally or ed a ga ebo like structure is 
unknown  

Scul tures

The Botanic ardens includes a nu ber o  
scul tures  na ed: irl on a Swing  irl on 
a Bicycle  ady on a Ha ock  the 
Swiss ranite ountain  Swing e a a 

 assing o  nowledge 2  Joy 2 5  
light o  Swans 2  Cho in 2  Chang uda 
2  Conser ation with Nature 2  and the 

Book Reader 2   The corner statues in the 
Sundial arden were added in 2

Shelters 

n addition to the two shelters ga ebos already 
described  the Botanic ardens contain 2  shelters  
which are redo inantly si le wooden shelters   
These are e ered across the site as a whole   The 
shelter south west o  Holttu  Hall is ade u  o  
three indi idual concrete rendered shelters with 
tiled roo s and a toilet block in the sa e style

61 irl on a Bicycle scul ture
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62 Shelter by Swan ake

60 Historic a ebo
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The Botanic Gardens’ Collections

Relevance of the Collections

Since at least the late th century  the Botanic 
ardens  di erse and co rehensi e collections 

ha e under inned its continued role as a leading 
centre or lant research and conser ation in 
Southeast sia and key co unity green s ace

isitor attraction   Today  the site is internationally 
recognised or its i ortance in relation to tro ical 
botany and horticulture and as a world class isitor 
attraction   ts collections are used daily at any 
di erent le els  su orting the work o  scientists 
and researchers e loyed by the Botanic ardens 
and isiting  as well as the site s educational and 
recreational unctions   

The site s Research and Conser ation Branch 
ocuses on three core areas: lant syste atics 

research led by the Herbariu  Tea  orchid 
breeding and nati e lant conser ation research 
and de elo ent conducted by the Conser ation 
and olecular Biology Tea  and the continuing 
de elo ent o  research su ort ca abilities led 
by the ibrary o  Botany and Horticulture Tea   
The collections are i ortant research tools which 
are studied by the Singa ore Botanic ardens  
researchers and other international  regional and 
local researchers  leading to ad ance ents in 
the scienti ic understanding o  lant and ungal 
di ersity and the ublication o  research in scienti ic 
ournals  con erence roceedings  books etc  2 

scienti ic a ers were ublished by the Botanic 
ardens  sta  in re ereed ournals in 2 2   The 

li ing collections are also used or reintroductions 
to natural and se i natural habitats as art o  the 
Botanic ardens  conser ation e orts   The ost 
i ortant reser ed collections no enclatural 
ty es  are being i age scanned at high resolution 
and ade a ailable ia the nternet or re ote 
access  

The Singa ore Botanic ardens has and continues 
to run a range o  acti ities training rogra es 
which contribute to ca acity building and 
technology trans er   Recent exa les include: 

 2  and 2 : the Singa ore Botanic ardens  
in collaboration with the Royal Botanic arden 
Edinburgh  acti ely su orted the rench unded 

Botanical study o  Zingiberaceae in Ca bodia  aos 
and ietna  by re aring and deli ering training 
worksho s

 2 : The Singa ore Botanic ardens organised 
the st nternational orking rou  eeting on the 
Taxono y o  Convolvulaceae

 2 : The Singa ore Botanic ardens  in 
collaboration with the lora alesiana oundation  
organised the th nternational lora alesiana 
Sy osiu

 2 : The Singa ore Botanic ardens hosted a 
Botanic ardens anage ent Training Course or 
the Southeast sian region  run by Botanic ardens 
Conser ation nternational B C  which at the ti e 
had an office in the Botanic ardens

 2 2: Two weeks training was ro ided to e 
e bers o  sta  ro  the ha Tad e Botanic 
arden aos  at the Singa ore Botanic ardens   

Two scientists ro  the Singa ore Botanic ardens 
later isited the ha Tad e Botanic arden to train 
local sta  in eld sur ey and collection techni ues

 2 2: Two e bers o  sta  ro  the Singa ore 
Botanic ardens ro ided training in eld sur ey  
collection techni ues and li ing collections to six 
e loyees ro  the Biotechnology and Ecology 
nstitute inistry o  Science  Technology aos  

o er a six day eriod  

 2 2:  e ber o  sta  ro  the Singa ore 
Botanic ardens trained 2 local students sta  in 
Thailand and aos o er a one week eriod

 2 2 2 : Three rench horticultural interns 
trained at the Singa ore Botanic ardens o er a 

eriod o  two onths

 2 :   e ber o  sta  ro  the Singa ore 
Botanic ardens trained 5  indi iduals o er six days 
in aos on orchid culti ation and breeding

 2 :  e bers o  sta  ro  the Ta bling Tiger 
Reser e Su atra  recei ed two days o  training at 
the Singa ore Botanic ardens   Eight e bers o  
sta  subse uently recei ed training in Su atra

 2 : The Singa ore Botanic ardens hosted a 
nited Nations En iron ent rogra e NE  
lobal Strategy or lant Conser ation worksho  or 
SE N countries
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  e ber o  sta  ro  Singa ore Botanic 
ardens ro ided training on herbariu  

collection anage ent to sta  at the Brunei 
Herbariu

Collaborati e work takes lace between the 
Singa ore Botanic ardens and other ardens
scienti ic institutions  which is re lected in the recent 

e orandu  o  nderstanding o  on oint 
botanical sur eying signed by N arks and Brunei s 

orestry e art ent   hilst N arks the Singa ore 
Botanic ardens has collaborated with Brunei in 
the ast on occasional ield tri s  the o  outlines 
a ore s ecialised and lanned rogra e or 
research and training o er i e years  extendable or 
a urther i e years   

The site s educational re it is aligned with the 
lobal Strategy or lant Conser ation   t ai s to 

connect eo le and lants and to increase ublic 
awareness  a reciation and knowledge o  lants  
nature and en iron ental conser ation through a 
wide range o  uality educational rogra es   The 
Botanic ardens works closely with the inistry 
o  Education OE  to de elo  rogra es that 

eet the curriculu  needs o  schools or sub ects 
such as geogra hy  national education  history  
science and social studies  or exa le  the Jacob 
Ballas Children s arden located outside o  the 
No inated ro erty but within the ro osed Bu er 

one  and National Orchid arden located within 
the No inated ro erty  are reco ended sites or 
ield based learning in the Social Studies Syllabus 
or ri ary  and ri ary 2 students res ecti ely

 educational acti ities were run at the site 
between ril 2 2 and arch 2   The site 
o ers a roxi ately 5  di erent educational 

rogra es or schools guided tours  talks and 
worksho s  o er 2  or adults and onthly talks 
by local and international s eakers ocused on 
botany  biodi ersity and conser ation    
school children isited the Botanic ardens in 
2 2   isited the Royal Botanic ardens  

ew in that sa e year  2  o  which recei ed 
rogra ed educational acti ities   urther  

adults bene itted ro  such rogra es   uch can 
also be learned in or ally at the Botanic ardens 
through the inter retation ro ided across the site   
There is an as iration  or exa le  that indi iduals 

isiting the Healing arden will beco e ore aware 
o  the ast disa earing knowledge o  edicinal 

lants and their uses   t should be noted that the 
Botanic ardens  li ing collections are used by 
so e tertiary institutions or teaching e g  students 
ro  the Ngee nn olytechnic and National 
nstitute o   Education use the li ing collections 
or lant denti ication Classes  Certi ied ractising 

Horticulturist Course and Certi ied rborist Course
ni ersity students also ake use o  the re erence 

collections

The collections under in the site s i ortant role 
as a ublic recreational s ace and isitor attraction   

elco ing a roxi ately  illion isitors 
annually  it is the ost isited botanic garden in 
the world   The Botanic ardens ro ides uch 
needed access to nature and o en s ace or any 
Singa oreans  or who  the natural world is only 
generally resent in the street trees  urban greenery 
and the city s all i ortant ublic arks   isitors 
co e to the Botanic ardens or any di erent 
reasons including  or exa le  to exercise  ha e 
a stroll  learn about the lant world  see s eci ic 
horticultural attractions dis lays  obser e nature  

eet riends a ily and celebrate a o entous 
occasion    

The Botanic ardens is also a enue or the arts 
adok Ben a id s exhibition in 2 2  being an 

exa le  and usical er or ances   n addition  
the  Orchid Na ing rogra e lays a role in 
bolstering international relations   To date nearly 2  
orchid hybrids ha e been s ecially bred and na ed 
in honour o  isiting heads o  state and dignitaries 
ro  a wide range o  countries   These include:

 Rhyncattleanthe Juan anuel Santos Calderon  
na ed in honour o  the resident o  the 
Re ublic o  Colu bia 2 2

 endrobiu  Tar a Halonen  na ed in honour o  
the then resident o  inland 2

 endrobiu  ngela erkel  na ed in honour o  
the Chancellor o  ederal Re ublic o  er any 
2

 anda sha  na ed in honour o  the then irst 
ady o  ndia 2
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 Renantanda kihito  na ed in honour o  the 
E eror o  Ja an 

 endrobiu  ari  assi o  na ed in 
honour o  the ri e inister o  the Re ublic o  

a akhstan 2

 endrobiu  Roh oo Hyun  na ed in honour 
o  the then irst ady o  South orea 2

 endrobiu  Na ib Ros ah  na ed in honour 
o  the ri e inister and S ouse o  alaysia 
2

 scocenda Benigno S uino  na ed in 
honour o  the resident o  the Re ublic o  the 

hili ines 2  

 scocenda onald algor ata  na ed in honour 
o  the ri e inister and S ouse o  oland 
2 2

 Rhyncholaeliocattleya aria Ca aco Sil a  na ed 
in honour o  the irst ady o  the Re ublic o  

ortugal 2 2

 endrobiu  Sheikh bdullah  na ed in honour 
o  the ri e inister and inister o  nterior o  
the State o  atar 2

 endrobiu  Rece  Tayyi E ine Erdogan  na ed 
in honour o  the ri e inister o  the Re ublic o  
Turkey and rs E ine Erdogan 2

 Cahu acara Hanh Sang  na ed in honour o  the 
resident and S ouse o  ietna  2

The National Orchid arden  a aid attraction within 
the Botanic ardens  recei es between 5  and 

 isitors annually  o  which c  are oreign 
tourists

The Singa ore Botanic ardens is the custodian o  
three ain ty es o  collections reser ed  li ing
genetic and docu entary isual  co enced at 
di erent oints in ti e or di erent ur oses    
su ary o  the collections held at the arden is 
presented in Table 1

urther in or ation regarding each o  the three 
ain ty es o  collections held at the Botanic 
ardens is ro ided in the ollowing sections

63 Educational acti ities

 
©

Si
ng

a
or

e 
Bo

ta
ni

c 
ar

de
ns

 
©

Ch
ris

 B
la

nd
or

d 
ss

oc
ia

te
s

64 rt in the ardens by adok Ben a id



48 NOMINATION
DOCUMENT
DESCRIPTION

Table 1 Collections Held at the Singapore Botanic Gardens

Collection ocation Si e Nature 
Preserved Collections 
Herbariu Herbariu Botany Centre 5 ried ressed lants general 

collection alesia  includes  ty e 
s eci ens

24,000 ried ressed lants Singa ore 
Botanic ardens collection

ycology Herbariu Botany Centre Dried fungi
Spirit Herbariu Botany Centre 2 lants and ungi reser ed in alcohol 
Living and Genetic Resource Collections

i ing Singa ore Botanic ardens i ing lants accessions
icro ro agation aboratories Botany Centre 92,000 Orchid seedlings and lantlets and 

native and ornamental plantlets
N aboratories Botany Centre 200 ndi idual N  ali uots sa les

Documentary and Visual Reference Collections
ibrary ibrary Botany Centre 28,000 Books and a hlets 

Journal titles 
rchi e ibrary Botany Centre 214 ublished un ublished a s 

290 DVDs 
50 icro il  
100 icro iche
95 nnual Re orts 

Other e g  un ublished notes letters
hotogra hs ibrary rchi e Botany Centre hotogra hs o  lora and auna s ecies  

Singa ore Botanic ardens  eo le
hotogra hs Botany Centre i ing 

Collections database
18,000 High resolution i ages o  the li ing 

collections 
hotogra hs Herbariu Botany Centre 5,000 High resolution i ages o  ty e 

s eci ens
rtwork ibrary rchi e Botany Centre 2,000 aintings and illustrations o  the 

Botanic ardens and lora auna
rte acts ibrary Botany Centre ncluding historic urniture and 

botanical e ui ent
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Preserved Collections (The Singapore 
Herbarium and Plants Systematics Research)

The reser ed collections herbariu  ycology and 
s irit collections  are located in the herbariu  which 
is Singa ore s a or archi e or botanical research 
s eci ens and associated in or ation   They 

ri arily ser e the research needs o  the scienti ic 
co unity   S ecially re ared sets o  herbariu  
s eci ens o  co on lants ound in Singa ore are 
a ailable or ublic re erencing in the library but these 
do not or  art o  the herbariu  collection  

reser ed collections were irst started at the 
Singa ore Botanic ardens by Ja es urton in 

5   Since 2  these collections ha e been 
housed in a nu ber o  di erent herbariu  
buildings  the ost recent o  which being the 
herbariu  within the Botany Centre international 
acrony  S N  which o ened in 2   The 
herbariu  currently contains 5  dried a er 

ounted lant s eci ens  o  which  are ty e 
s eci ens the ulti ate oints o  re erence or 
the correct a lication o  s ecies  na es   
ungal s eci ens and 2  lant ungi s eci ens 
reser ed in alcohol   The reser ed collections 

include a co rehensi e record o  lants grown in 
the Botanic ardens o er the last  years or so

The collections ainly include aterial ro  Thailand  
alaysia  Singa ore  Brunei  ndonesia  the hili ines 

and a ua New uinea  and ad acent regions  with 
the ost extensi e collection ro  Singa ore and 

eninsular alaysia dating ro  the s   ocally 
the herbariu  ro ides an identi ication and ad isory 
ser ice   nternationally  it collaborates with all 
institutions worldwide that aintain acti e research 

rogra es or research into the s ectacularly rich 
lora o  the tro ical and subtro ical regions   Current 

taxono ic and lant syste atic s ecialisation at 
the herbariu  in ol es studies o  lant or  and 
ada tation and use ul eatures or their classi ication  
including odern techni ues analysing olecular
based e idence   The taxono ic research rogra e 
re isions and onogra hs  ocuses articularly on 

the ollowing: the woody lora o  Southeast sia  the 
Southeast sian Bambusinae alliance  the Fagraea 
co lex Gentianaceae  in Southeast sia  the 
Gardenia alliance Rubiaceae  in sia aci ic  Hoya 
and related Apocynaceae in South and Southeast 

sia  Orchids arious studies on Orchidaceae are 
being conducted  continuing a historically signi icant 
attach ent to the study o  orchid biodi ersity 
and culture at the Singa ore Botanic ardens  
and ingiberales in sia with a articular ocus 
on the ndochinese loristic region and genera 
Curcuma and Zingiber   The syste atics research 

rogra e ocuses articularly on the ollowing: the 
syste atics and e olution o  the tribe erre ieae 
Convolvulaceae  the hylogeny oly loidy and 

e olution o  the geno e si e in econo ically 
i ortant gingers es ecially Curcuma  and the 
Southeast sian Bambusinae alliance   Researchers 
undertake ieldwork and  as entioned re iously  
ca acity training and oint collaborati e work  

hilst clearer identi ications and character 
assessments of plants depend greatly on detailed 

or hological studies  their natural relationshi  and 
lineages o ten or  an o erarching interest at the 
Singa ore Botanic ardens   Clearer assess ents o  
inheritance or lineage atterns or natural grou s 
o  lants are o ten a use ul lat or  or other 
sciences and a lications  including horticulture 
and breeding   The aggregated knowledge on the 
region s lora  es ecially that o  the alay eninsula 
and Borneo  hel s in or  the study o  distribution 

atterns including such as ects as s ecies 
ende is   the Singa ore Botanic ardens  
research ex ertise thus includes biogeogra hy 
and related conser ation ers ecti es on lant 
ende is  rarity and endanger ent

The herbariu  is internationally accredited and has 
signi icant archi al and research alue   t is a key 
co onent o  o er a century and a hal  o  botanical 
ield ex loration  collection and docu entation in 

Southeast sia  it was the a or starting oint  beca e 
the ri ary resource centre and aintains current 
i ortance as the lead holdings or the lant 
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biodi ersity loristic archi es o  the alay eninsula 
today s eninsular alaysia and Singa ore  and 

is central to on going acco lish ents in tro ical 
biodi ersity research and in entorying ore 
s eci ically within the alay eninsula   ll herbaria 
are aluable scienti ic acilities  but the Singa ore 
Botanic ardens herbariu  can be singled out as 
ha ing been unda ental to  and still continuing to 

lay a key role in the only well docu ented lora 
in su er rich e er wet Southeast sia   5 2 oreign 
scientists isitors ca e to the Herbariu  between 
2  and June 2  

The reser ed collections ha e or ed the basis or 
loristic studies o er long eriods o  ti e by any o  

the rinci al researchers in the region e g  lora o  
the alay eninsula by Ridley 22 25   ictionary 
o  Econo ic roducts by Burkill 5  Orchids o  

alaya by Holttu  5   

Living (in vivo) and Genetic (in vitro) Resource 
Collections 

The in vivo collections at Singa ore Botanic ardens 
are a re arkable asset and under in its crucial role 
as a scienti ic institution  centre or learning and 

isitor attraction a enity s ace   The Singa ore 
Botanic ardens is the ost isited botanic garden 
in the world   The in vivo collections include  
li ing lant accessions which ary in age and origin   
These re resent 22  lant a ilies   genera  

5  s ecies and 2  taxa   So e accessions  
such as Adenanthera malayana  
are thought to re date the Botanic ardens  
establish ent in 5   The Botanic ardens has 
a rich collection o  al s  water lants and trees 
as well as s ecialist collections such as 2  kinds 
o  bro eliads and 25  s ecies o  gingers and 
related a ilies   ts largest collection is o  orchids  
which nu ber o er 2  s ecies and about 2  
hybrids   longside the ore recent ragrant arden 
2  and E olution arden 2 5  a tract o  

a roxi ately six hectares o  ri ary rain orest 
sur i es in the Botanic ardens  which includes 
critically endangered s ecies   The Rain orest was 
an i ortant source o  s eci ens no enclatural 
ty es  o  newly described lant s ecies ro  the 
Southeast sian region   The Singa ore Botanic 

ardens was historically sub di ided into awns  
which de ined anage ent areas or the site   The  

li ing collections are still anaged according to 
these see endix ii of Appendix B   

The in vivo and in vitro collections together su ort 
the Botanic ardens  research and conser ation 

rogra es acting as a research lant collection  
a ailable or sta  students and external colleagues to 
use in this ca acity   S eci ic grou s o  lants currently 
being used or acti e  research ro ects include  
or exa le Dipterocarpaceae, Myristicaceae, 

Orchidaceae, Zingiberales es ecially Zingiberaceae  
Apocynaceae Hoya  and Begoniaceae   

Current in situ conser ation work ocuses on the 
ro agation and reintroduction o  orchids and gingers 

and their relati es  in Singa ore and the rein orce ent 
o  rain orest reser es in Singa ore  but also otentially 
in other arts o  the region  with ex situ collections 
going back in situ   So e o  the lants ro agated 
for in situ and ex situ conser ation are grown in vitro   
Research on cryo reser ation o  orchid seeds and 
cytological studies or arti icial induction o  tetra loids 
is also being carried out   The Botanic ardens  li ing 
collections also or  an i ortant nexus or in situ 
conser ation o  lants and wildli e as art o  the 
Singa ore wide network o  nature reser es and nature 

arks connected ia green  corridors so e o  which 
rely on co unity su ort sti ulated through the 
Botanic ardens  outreach rogra es

The Conser ation and olecular Biology Tea  
which o erates the s ecialised orchid breeding 

66 The inger arden
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and conser ation biotechnology laboratory  is 
res onsible or raising a ariety o  lants es ecially 
orchids and erns  which are di icult to ro agate 
until they can be weaned back to culti ation using 

con entional nursery techni ues outside o  the 
laboratory  and looking a ter lants recariously 
cared or under con entional nursery conditions 
as well as lants that are rone to iral in ections 
or need to be cleaned u  ro  such in ections   
The Conser ation and olecular Biology Tea  is 
also res onsible or roducing colour ul  uni ue 
orchids or dis lay in the National Orchid arden 
and the Botanic ardens  rogra es   ore than 
5  hybrids ha e so ar been registered with the 
nternational Registration uthority or Orchid 

Hybrids   The breeding rogra e ocuses on 
two a or grou s  dendrobiu s and andaceous 
orchids   Besides creating new hybrids  selected 
orchids o  su erior uality are identi ied and 

ass roduced through tissue culture techni ues 
cloning   olecular biology research is thus 
ar in ol ed with hylogenetic analysis o  wild 

taxa arious a ilies  and arental or lineage 
analysis or orchid hybrids and or s or which the 
origins are unclear  including the horticulturally 
i ortant orchid genera Vanda sensu lato  and 
Paphiopedilum   olecular hylogenetic work 
is carried out in con unction with the taxono ic 
research undertaken at the Herbariu  and 
signi icant enhance ents to the laboratories 
e ui ent are taking lace 2  in su ort 
o  such studies    new de elo ent or a seed 
bank is being initiated  which would strengthen the 
conser ation su ort or the region s lant li e

Bibliographic and Visual Reference Collections

The site contains a botanical and horticultural library  
located in the Botany Centre   t is sub di ided into two 
sections: the ublic re erence centre and the re erence 
library   ltogether it contains a roxi ately  
accessions  which include ournals  books  botanical 
illustrations  C s  slides  hotogra hs  audio isuals and 
other edia   The ain unction o  these collections 
is to su ort research  both o  the Singa ore Botanic 

ardens and o  isiting scientists   t includes a rare 
books  roo  rotected ro  ire by inert gas   

The ublic re erence centre ser es as the ublic 
ace or the library and is o en to the general ublic 

onday to riday   t includes aterials on botany 
and horticulture in the or  o  books  aga ines  
C s and s ecially re ared sets o  herbariu  
s eci ens o  co on lants ound in Singa ore 

or re erencing    changing exhibition o  dried 
car ological ruit  exhibits  botanical arte acts and 
rare books is also on dis lay   aterials a ailable are 
only or re erence in the ublic area o  the library  

The re erence library is a s ecialist research library  
only a ailable to e bers o  sta  ro  N arks  

isiting researchers and other authorised users   t is 
one o  the oldest libraries in Southeast sia  ha ing 
been in existence at the Botanic ardens since 5  
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68 Cypripedium tonsum
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albeit in di erent buildings   t includes ournals c  
titles  books and a hlets c 2  including 
c 2  rare books5  botanical illustrations c 2   

ostly ainted by Singa ore Botanic ardens artists 
between  and 5  s 2  icro iche

icro il  5  on natures reser es and so e 
titles in the rare collection  a s 2  and old 

hotogra hs   any i ortant international 
scienti ic ournals  re erence books  bibliogra hies  
botanical re rints  onogra hs on botany and 
taxono ic studies  uni ue research a ers and 
un ublished aterial are a ailable here   The library s 
rich collections lay a key role in strengthening the 
taxono ic and syste atic research works carried out 
at the Botanic ardens  ro iding essential re erences 
or odern day taxono y

The Singa ore Botanic ardens  century old scienti ic 
ournal  The Garden’s Bulletin Singapore  is a eer
re iewed ournal ublished twice a year by N arks  
which has an international sco e   t ublishes original 

a ers and re iews on lant structure and taxono y  
e olution and biogeogra hy loristics  ecology and 
conser ation  as well as related ields such as botanical 
biogra hy horticulture and ethnobotany with e hasis 
on the lant li e o  the Southeast sian aci ic region   
The Singa ore Botanic ardens  Gardenwise aga ine 
is also ublished twice a year bringing recent research 
including into the Botanic ardens  heritage  and 

horticultural ers ecti es ro  the Singa ore Botanic 
ardens to a wider audience as art o  Singa ore 

Botanic ardens  ublic outreach rogra es   
Both are a ailable online   This strong ublications 

rogra e su orts on going and new ro ects on 
lora o  the region   The Botanic ardens is a e ber 

o  the Biodi ersity Heritage ibrary which ro ides ree 
access to biodi ersity knowledge   The Botanic ardens  
historic ournals are a ailable online ia this library

Biodiversity of the Botanic Gardens

The Botanic ardens is o  high biodi ersity nature 
conser ation alue  

The lora o  the Botanic ardens is ery well 
docu ented  ro  at least Cantley s ti e onwards  
Study o  conte orary a s and historical re orts 
relating to the area now occu ied by the Singa ore 
Botanic ardens indicates that  u on the a or 

5 The oldest book is na ed a li egi and is dated 5

ac uisitions o  its land in 5   and  
the landsca e was co ered in a series o  di erent 

egetation ty es   Subse uently  as the Botanic 
ardens  li ing collections and landsca es were 

de elo ed and anaged  a urther an ade  
se i natural en iron ent has in luenced the 
inherent ecology o  the area until the resent day

The initial 22 hectares o  land ac uired or the 
establish ent o  the Botanic ardens in 5  
co rised a roxi ately six hectares o  irgin  
rainforest to its eastern side and an undetermined 
area o  resh water swa  along its western 
boundary subse uently Swan ake   This extant 
area o  ri ary lowland rain orest is one o  the ew 
re nants o  its kind in Singa ore and a rare exa le 
o  ri ary rain orest reser e within the li its o  a 

a or city   ts biodi ersity alue is re lected in its 
designation as a Nature rea   This ulti layered 
habitat co rises o er  s ecies o  nati e lants 
so e o  which are o  econo ic i ortance  such 

as rattans  ruit trees and elutong  including the 
re iously resu ed extinct  in Singa ore and 

elsewhere rare  Planchonia grandis   Three ain 
layers o  trees are resent: e ergent trees 5  
cano y trees 5  and lower trees 25   The 
under storey layer co rises lants able to sur i e 
hea y shading i osed by the cano y abo e   ore 
than  o  the Rain orest s lant s ecies are rare 
or endangered  not only in the Botanic ardens  
but also in Singa ore   The Rain orest contains a 
range o  tro ical ani als  including s ecies that 
ha e largely disa eared ro  other cities in the 
region due to the city en iron ent ty ically being 
inco atible with their re uire ents  such as 
Racket tailed rongo  ong tailed arakeet  Hill 

yna  Changeable Hawk eagle  Crested oshawk  
Oriental Honey bu ard and Reticulated ython    

t is i ortant to note that des ite so e change 
and likely so e deterioration o  the or er natural 
orest ost likely due to the drying in luence o  the 

surrounding urban en iron ent and edge e ects   i e  
ecological i balances caused by its s all si e  ha ing 
been obser ed by sta  the Rain orest has nonetheless 
sur i ed   The Singa ore Botanic ardens has an acti e 

rogra e o  strengthening its natural areas with 
a ro riate s ecies when stock beco es a ailable  as 
well as re o ing alien s ecies that tend to in ade its 

argins ro  the i ediate surroundings
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The re ainder and a or art o  the Botanic ardens  
at the ti e o  its ac uisition  was described as belukar, 

the local ter  or scrubby secondary egetation that 
succeeded the unsustainable culti ation o  cro s such 
as ga bier and e er in the irst hal  o  the th 
century  t see s there were also a ew re 5  

lantings o  econo ic or edicinal alue that sur i ed 
Ni ens de elo ent o  the site 5  such 
as the sago al s Character rea  and enaga laut 
Calophyllum inophyllum  Character rea 2   Ni en 

also allowed at least two other nati e s ecies that were 
already resent or regenerating to re ain  na ely the 

ulai basong Alstonia pneumatophora  Character rea 
 and arious te busu Cyrtophyllum fragrans  the 
ost abundant tree s ecies at the Botanic ardens

The land ac uisitions in  and  added ore 
resh water swa  which were later trans or ed 

into Cluny ake and Sy hony ake and Eco ake  
or ground that had borne it  along the western and 
northern edges o  the site   The  area the ilitary 
Reser e  had been under culti ation by Chinese 
occu ants or ruit and egetables be ore its con ersion 
into the Econo ic ardens with lantations o  rubber 

inea le  etc   These latter additions are thus o  lesser 
i ortance ro  the stand oint o  their contribution to 
biodi ersity at the ti e   n each case  areas that or erly 
bore resh water swa  ha e been con erted into lakes  
adding a new habitat or wildli e

The Tyersall earning orest located outside but 
i ediately ad acent to the No inated ro erty  is o  
great biodi ersity i ortance as it includes regenerated 
orest o  u  to  years o  age  whose di ersity 
ositi ely enhances  the area o  extant rain orest 

re erred to earlier  The Rain orest and Tyersall earning 
orest co le ent one another and aid s ecies  

exchange   Both ha e been the sub ect o  detailed 
botanical sur eys during the ast our years

The Botanic ardens is the ty e locality or a range o  
lant s ecies collected by Cantley and Ridley ro   

onwards and is also the ty e locality or the Singa ore 
Roundlea  Bat now lost locally  though wides read but 
rare in Southeast sia    The biodi ersity i ortance o  
the Botanic ardens as a re uge or auna is re lected 
in the any s ecies ound there see arious ecological 
sur eys ro ided in endix iii o  Appendix B   auna 
highlights include a thri ing o ulation o  the Critically 
Endangered in Singa ore  esser histling uck on 
Eco ake and the rare snail  Amphidromus inversus, 

70 Co on erial Cheritra freja friggia
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regularly recorded in the Rain orest since its disco ery 
there in    list o   kinds o  birds was recorded 
in the Botanic ardens in 2  an early study o  birds6  
allows co arisons to be ade between the th and 
early 2 th centuries and now  and a list o   s ecies o  
butter lies in 2   

The osaic o  habitats ound at the Botanic ardens 
including  or exa le  o en areas o  lawn  water 

bodies  orest and ature trees  su orts a wide 
di ersity o  auna s ecies   oreo er as a ailable 
habitats i ediately outside the o erall area o  the 
Botanic ardens  hectares  ha e di inished
deteriorated through urban de elo ent  the 
Botanic ardens ha e undoubtedly beco e a wildli e 
re uge and one that N arks is nowadays stri ing to 
connect with ore distant re uges in the central 
water catch ent reser oir area and associated nature 
reser es  ia co unity greening sche es  such as that 
launched or hea  Hock in 2  north o  the site   

Sta  and anagers are aware o  the Botanic ardens  
ecological i ortance and ractice sustainable 

anage ent ethods  such as ini ising the use 
o  esticides  encouraging the use o  dead lea es as 

ulch rather than re o ing the  and relying on 
the biological controls  on ests that the Rain orest 
re nants on site ro ide by way o  what ight be 
ter ed ecosyste  ser ices   

2 b  History and e elo ent

This section ro ides a brie  o er iew o  British 
colonial botanic gardens see Section 3.2 or urther 
details  ollowed by an o er iew o  the Singa ore 
Botanic ardens  de elo ent u  until the resent 
day including those arts o  the Botanic ardens 
which all outside the boundary o  the No inated 

ro erty    detailed chronology o  the site s history 
is ro ided in endix i  o  Appendix B     

British Colonial Botanic Gardens 

t is widely acce ted that the world s irst botanic 
gardens  were the th century uni ersity hysic

edicinal gardens o  taly   odern  botanic gardens 
were a roduct o  the Enlighten ent  an th 
century intellectual o e ent which co bined 

 Birds in the Botanic Gardens Singapore by N  Ridley  

a consideration or the aesthetic  ins ired by the 
landsca e o e ent  with a new concern or 
rational scienti ic endea our   t was now acce table 
to co bine beauty with science  which heralded the 
age o  the botanic gardens cCracken    The 

th century brought a new interest in distant lands  
and the ex ansion o  olitical su re acy across the 
globe brought a new awareness o  exotic cultures  
cli ates  lora and auna   This growing Euro ean 
consciousness stirred interest in the lant kingdo  
and resulted in the birth o  gardening   nsur risingly  
the excite ent relating to botanic gardens s read to 
the new colonies o  the Euro ean owers   

t was not until the ictorian era that the central 
role o  botanic gardens in ad ancing the interests 
o  the British E ire was truly recognised    surge 
in the nu ber o  British botanic gardens laid out 
in the tro ics during this era ensued   These were 

ore than erely i erial gardens  they were art 
o  a botanical network centred on the Royal Botanic 

ardens at ew 5  ondon  with e en wider 
international ra i ications   cCracken describes 
how ‘by the time Queen Victoria ascended the 
throne in 1837 over 22 botanic gardens had existed 
at one time or another in the empire, although 
only about ten were still functioning.  This number 
is small compared with the 100 or so which were 
operational later in the Victorian empire, yet 
considerably greater than the number of botanic 
gardens run by rival European imperial powers in 
their empires’   By the turn o  the century early 

s  botanic gardens were seen as an integral 
art o  the E ire and were arguably as ital to the 
ros erity o  the British E ire as ilitary ower   

73 Royal Botanic ardens  ew  al  House

 
©

Ro
ya

l B
ot

an
ic

 
ar

de
ns

 
ew



55Singapore 
Botanic 

Gardens

n glorious settings  Britain s colonial botanic 
gardens er or ed the essential dual unction 
o  ad ancing scienti ic knowledge and colonial 
econo ic de elo ent   cCracken describes how 
‘as befitted the imperial spirit of the Victorian age, 
many of these British colonial botanic gardens 
were awe inspiring even to those used to Kew, 
Le Jardin des Plantes in Paris or the Schonbrunn 
gardens in imperial Vienna.  They were, in the words 
of the Director of Peradeniya in 1883, “somewhat 
bewildering”’.  

The British were not the only colonial ower to be 
increasingly ex loiting the co ercial ossibilities 
o  botanic gardens   rance was a strong ri al to 

eorgian Britain in botanical and horticultural 
inno ation   Howe er  in ter s o  the scale o  its 
botanical network and through the re e inence 
o  ew as a ner e centre o  botanical inno ation 
and a centre o  horticultural research  Britain was 
undoubtedly ore ost in the utilisation o  botanic 
gardens as a tool or colonial ex ansion  

hilst any British tro ical colonial botanic 
gardens were established in South Southeast 

sia  others were laid out in rica e g  Ca e Town 
and a ala  ustralia e g  Sydney  Hong ong 
and the est ndies e g  St incent  a ong other 
locations  with ew acting as the great botanical 
exchange house o  the British E ire   The British 

ar e art ent and the Honourable East ndia 
Co any sent seeds and lants ro  all o er the 
world  creating a lant seed dias ora o  unri alled 

ro ortions   t is unsur rising there ore that the late 
th to the early 2 th century re resented an era o  

i ense scienti ic ad ance in the ield o  taxono y 
and the beginnings o  econo ic botany as a dri ing 
orce behind the British E ire

Evolution of the Singapore Botanic Gardens 

The Establishment of the Singapore Botanic 
Gardens (1859–1875)

The history o  botanic gardens in Singa ore began on 
o ern ent Hill in  when Sir Sta ord Ra les  

the ounder o  Singa ore and a keen naturalist  
lanted nut eg and subse uently laid out a 

botanical and ex eri ental econo ic garden there  
which was later closed in 2  ollowing a lack o  
o icial su ort a ter Ra les  de arture in 2   The 
British go ern ent and a or trading co anies o  
the early th century encouraged the de elo ent 
o  ex eri ental gardens in the colonies to culti ate  
research and reser e nati e and non nati e  lants 
as use ul re enue earning co ercial cro s   

The existing Botanic ardens were irst established 
in 5  by an gri Horticultural Society  on a c 22 
hectare bottle sha ed iece o  land within the 
Tanglin district   The go ern ent had acilitated 
the ac uisition o  this land  ha ing been o ered in 
exchange a redundant nut eg lantation in the 
Tanglin area  which would house the ar y s ain 
barracks   The in luential Chinese business an  
Hoo h ay  better known by his trading na e o  

ha oa  had negotiated this deal  hi sel  being a 
leading e ber o  the gri Horticultural Society   

The Botanic ardens were originally lanned as 
leasure gardens and used as an a enity or the 

en oy ent o  the society s e bers   They were 
de elo ed by awrence Ni en ro  the s   Ni en 
had been the anager o  a nut eg lantation and 
the descendent o  a well known Scottish a ily 
o  gardeners see Box 3   His work at the Botanic 

ardens re lected the English andsca e arden 
o e ent  that had in luenced the e ergence o  

nu erous English landsca e gardens and ublic 
arks ro  the th century until this eriod see 

Box 4   The colonial go ern ent ro ided con ict 
labour or Ni en to anage and ro   were also 
contributing to his salary   orks carried out included 
the creation o  interconnecting cur ing athways 
and promenades, a levelled parade area for military 
bands to lay usic known as Bandstand Hill  and the 
establish ent o  orna ental lanting these works are 
shown on Figure 11   Today this layout re ains al ost 
entirely intact   The northern art o  the site contained 
a roxi ately six hectares o  ri ary rain orest  which 
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Figure 11 1880S Plan of the Southern Half of the Singapore Botanic Gardens
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 NB: lan illustrating Ni en s s layout and subse uent 
de elo ents  included in   ox s  Guide to the 
Botanic Gardens  Singa ore  
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BOX 3 RENCE N EN S E N  OR

awrence Ni en christened aurance  was born at Barony  anark  Scotland on th January 2   n  he was 
li ing with his a ily at uchindarroch arden  ochgoilhead   The a ily were gardeners by trade  e idenced both 
by their li ing at a garden estate and by the act that other a ily e bers held senior ositions at the Botanic 

ardens o  lasne in  ublin and Hull   hile awrence ser ed as an a rentice gardener at Rossdhue  oss  
och o ond  the estate o  the Col uhons a ily  his education ust ha e begun at ho e and likely included an 

awareness o  the work o  the English andsca e Style o  design  a style which was still being ollowed at this ti e   
He is also likely to ha e been a iliar with the e erging ublic arks o e ent   t a ears that Ni en relocated 
to Singa ore at age 2  in  where an elder brother and sister also resided   etails o  his li e there are unknown 

rior to his arriage to Jane Newbold  daughter o  the noted Colonel Newbold  a retired ndian r y O icer  who 
ex lored and wrote a history o  the alay states   They arried on 2 th ece ber 55 and would ha e had at 
least two children   

ro   Ni en was retained by the gri Horticultural Society to de elo  the Singa ore Botanic ardens  which 
he did o er the ollowing 5 years   rior to his a oint ent  Ni en was in charge o  C R  rinse s nut eg estate   

 se ere decline o  the nut eg cro  ro  5  ay ha e ro ted Ni en to seek alternati e e loy ent 
ulti ately bringing hi  to the ardens   Thrilled with Ni en s work  the Society built hi  a large lantation style 
house in the ardens  known today as Burkill Hall  it was built ro    The Society had taken out a loan 
to build the house  but was later unable to re ay it  re uiring the colonial go ern ent to e entually take o er 
the leasure garden   ro  this oint it was trans or ed into a ty ical colonial botanic garden with scienti ic 
collections and trials o  otential econo ic cro s

Ni en is credited with clearing uch o  Singa ore Botanic ardens o  the secondary belukar growth that receded 
his leasure garden   ollowing the co bination o  the English andsca e style and the e erging style o  ictorian 

ublic arks he created the band arade area in  now e bellished by the  Bandstand  laid out the 
cur ing roads and aths including ain ate Road  and exca ated the ser entine Swan ake  the 
oldest orna ental water body in Singa ore  

The o ern ent a ointed Ja es urton  who 
had trained at ew to su erintend the botanic 
garden created by Ni en   Ni en had already 
decided to take lea e when urton was on 
route to take u  his a oint ent in 5   Ni en 
was taken ill at this ti e and tra elled back to 
Scotland in  but died soon a ter his arri al at 
Coylton  yrshire where he is buried  

74 awrence Ni en
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BOX 4 N ENCE O  THE EN SH N SC E O E ENT

The English garden akers and landsca e gardeners o  the th century re ected the ore or al and geo etric 
styles o  garden design that receded the   Between the early th  century and the id th century the key 

ro onents o  the English andsca e School including Bridge an  ent  Brown and Re ton odelled  lanted 
and e bellished the large scale ri ate landsca es and arklands surrounding the stately ho es o  gentle en 
throughout Britain   They created isually leasing and in or al landsca es that included gently contoured hills  
ser entine lakes and art ully laced tree clu s i e  co ies o  the ideal  or rcadian English countryside   To a 
great degree it was these that ins ired the idea o  ublic arks that began to e erge in the early th century in 
English industrial towns   The latter were creating s ualid and unhealthy urban slu s    ix o  ictorian eal or 
re or  and the need to i ro e li ing and working or the inhabitants o  these un lanned and ra idly ex anding 
towns and cities o  the ndustrial Re olution was dri ing the ublic ark o e ent    rior to the creation o  the 
irst ublic arks  town dwellers could only ind ublic s ace or recreation in oological and botanic gardens e g  

Bir ingha   and arboretu s erby  which were o ening in an increasing nu ber in the early s   
So e also had access to older th century urban leasure gardens  and ublic  walks where ro enading  
e ents  drinking and usic laying was co on   any o  these though beca e established as the eeting lace 
or ick ockets and other antisocial beha iour and were subse uently closed e g  auxhall ardens in 5

The ro otion o  ublic arks between the id th century and on into the 2 th century re lected a desire 
or ideal landsca es  ully se arated ro  the reality o  the urban surroundings with o ortunity or clean air 

and s iritual re resh ent   This ideal echoes that o  the th century ri ate landsca e garden akers and the 
in or ality o  the ro antic and ictures ue styles was to so e extent carried through to the design o  ictorian 

ublic arks   The in luence o  well known and o ular garden designers such as J C  oudon    also 
brought ore orna ental horticulture the re i al o  lowers  shrubbery  wilderness lanting  axial geo etry  and 
a return to a gardenes ue  style to the arks   The need to dis lay lants or their own erits and the uch wider 
range o  exotic lant s ecies ade a ailable by ictorian collectors e g  Nes ield  at ew  ade this 

ossible   Classically the new ublic arks there ore o ten had a ix o  styles co bining both in or ality and 
or ality

rior to arri ing in Singa ore in the s Ni en  as an educated an  is likely to ha e been aware o  the rinci les 
o  landsca e gardening ro oted in the readily a ailable writings o  Re ton  and oudon  

   He will doubtless ha e seen exa les o  the realisation o  the ublic arks o e ent with its ix o  
styles   His own design or the leasure garden in Singa ore re lects this in luence and knowledge   He did not 
ha e to create the land or  or his design as did the th century landsca e gardeners  since it already hel ully 
existed on the site but his in or al layout o  aths and ser entine lake has le t the unusual legacy o  the English 

andsca e arden o e ent in a tro ical en iron ent

75 J C  oudon s lan or erby rboretu  
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sur i e today  one o  only two re aining undisturbed 
areas o  original rain orest which would ha e co ered 
the entire island   Ni en cleared the site o  belukar 
secondary egetation  but care ully reser ed the 

rain orest and a nu ber o  trees al s  the extant 
enaga laut Calophyllum inophyllum  Botany Centre  
ulai basong Alstonia pneumatophora  te busu 

Cyrto hyllu  ragrans  eatured on the Singa ore 5 
currency note and in ostage sta s  and sago al  
(Metroxylon sagu  near Tanglin ate  are all thought to 
be re 5  sur i ors   

The Botanic ardens was extended by c 2 hectares 
to the north west west in  see i age  and 
Swan ake exca ated and landsca ed that sa e 
year   The gri Horticultural Society entered into a 
contract in  or the construction o  a residence 
or Ni en  using borrowed unds   

This colonial lantation style bungalow  which 
still exists today known as Burkill Hall  was used 
as the o icial residence o  the Botanic ardens  
Su erintendents and irectors u  until   The 
Society subse uently ran into inancial di iculties  
largely as a conse uence o  ha ing built the 
Su erintendent s house and in late  handed o er 
the anage ent and aintenance o  the site to the 
go ern ent in return or the settle ent o  its debt  

The Development of the Botanic Gardens under 
Murton’s Superintendence (1875–1880)

ollowing a reco endation ro  Jose h Hooker  
director o  the Royal Botanic ardens  ew  Ja es 

urton  a ew trained botanist and horticulturist  
assu ed the role o  Su erintendent in 5  ha ing 
sto ed en route to gain three onths o  tro ical 
ex erience at the eradeniya Botanical ardens in 
Sri anka   This re lected the irst ste  in a historic 
collaboration between the ew and the Singa ore 
Botanic ardens  which extended the re it o  the 
Botanic ardens ro  a leasure ark to a lace 
o  cutting edge study and scienti ic botanical 
ex eri entation and established Singa ore Botanic 

ardens as a ner e centre or lant exchange at 
the heart o  a worldwide network o  botanical 
gardens   The Royal Botanic ardens at ew  already 

ree inent in the th century as a seat o  learning 
and botanical research  was res onsible or uch o  
the ins iration  ad inistration and lant exchanges 
that dro e the early de elo ent o  Singa ore 
Botanic ardens and other gardens  
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76 a  o  the ardens 78 Bandstand Hill 
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 t the re uest o  the authorities  urton tra elled 
in eninsular alaysia collecting aterial or the 
Botanic ardens and soon set u  a herbariu  
and library   He was also a dri ing orce behind the 
establish ent o  econo ic gardens in the late 

s  which later beca e a ous or a wide range 
o  econo ic cro s including rubber   Ha ing irst 
established relati ely basic econo ic gardens in the 
north west extension o  the Botanic ardens  he 
subse uently laid out new econo ic gardens on a 

a or land extension c  hectares  to the north  
granted in  see Figure 12   

This land extension was hysically se arated by 
Cluny Road ro  the earlier ac uired land or the 
Botanic ardens   lso begun in  was the extant 

al  alley  located in a gently northward slo ing 
de ression between the hill u on which Burkill Hall 
stands and the Rain orest   Today the alley dis lays 
so e 22  s ecies o  al s   

n line with reco endations ade by the colonial 
go ernor  urton was charged with establishing 
a oological collection in the Botanic ardens   

ni als o  all kinds were donated including tigers  
onkeys  kangaroos  white eagles  a rhinoceros and 

a bear  and the oo ra idly grew  enclosures being 
dotted around the southern art o  the Botanic 

ardens   Howe er  in  only three years a ter 
ha ing been started  the oo had to be substantially 
downsi ed  with ainly s all ani als retained the 
tiger gi en to Ridley in 5 or the oo was retained 
or so e ti e  as the unding was inade uate or 

such a large oological collection which re uired the 

creation o  elaborate ens or the arious ani als   
The oo was or ally closed in 5   The oo has 
howe er le t its ark on the landsca e  or exa le  
the arsh garden de elo ed in  to the south
west o  Swan ake  is in act the re ains o  a wallow 
dug or a short li ed rhinoceros and lanned 
alligator ens   

The Development of the Botanic Gardens under 
Cantley’s Superintendence (1880–1888)

oor inancial anage ent caused urton to 
be relie ed o  his duties in  and re laced 
by Nathaniel Cantley  another ew trained 
Su erintendent who ca e to Singa ore ro  

auritius   Cantley s re it uickly beca e broader 
than urton s  ex anding beyond the Botanic 

ardens into the Straits Settle ents  orests  which 
the go ern ent realised were in decline7   uring 
his tenure  Cantley ocused on labelling the li ing 
collections and rationalising the buildings re o ing 
the ad hoc assort ent constructed during urton s 
ti e and grou ing all the workers  acco odation 
in the southern end o  the Econo ic ardens  
where they re ained until c   He illed the 
Econo ic ardens with alaysian ti ber and 
latex roducing trees  built a herbariu  and library 
in what is now known as Ridley Hall and a lant
exhibition house used to dis lay lants re uiring 

rotection and to host ublic lower shows and lant 
sales in su ort o  the Botanic ardens  inances   

The Botanic ardens also assu ed the role o  
ro agating trees or lanting in Singa ore s streets 

and arks   Nurseries were established  one o  
which  the otting yard beside Cluny Road  sur i es 
today    classic street tree introduced at this ti e 
was the tro ical erican rain tree Samanea 
saman  raised ro  seed in the Botanic ardens 
in 2 and now ound along any roads on both 
the island and in the region   n 5  Cantley 
recei ed our lants o  i ecacuanha Carapichea 
ipecacuanha  the standard drug or dysentery  
or trial culti ation   Trials had re iously ailed in 
ndia  but success was i ediate at the Singa ore 

Botanic ardens and within only two years the irst 
co ercial consign ent a eared on the ondon 

 Cantley was also irector o  the newly or ed orest 
e art ent ro    uch o  the sur i ing re nants 

o  ri ary rain orest egetation in Singa ore owe their 
existence to Cantley and his successor Ridley79 al  alley and Rain orest c 
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Figure 12 C.1918 Map Showing the Extent of the Economic Gardens
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arket   Cantley s last cons icuous achie e ent 
at the Botanic ardens was the construction o  the 

ain Tanglin  ate illars  co leted in   the 
odern illars ha e the sa e s acing today but 

are not in exactly the sa e location due to the 
realign ent o  Cluny Road eastwards   

The Development of the Botanic Gardens under 
Ridley’s Directorship (1888–1912)

n  Henry Ridley latterly one o  the world s 
greatest botanists and lants en  took o er as the 
irst irector o  the Botanic ardens and succeeded 

in drawing international attention to the ossibilities 
a orded by rubber roduction  subse uently 
selecting the ost roducti e strains and in enting a 
re olutionary ta ing techni ue which re resented 
the single ost i ortant inno ation in the history 
o  the rubber industry and the econo ic history o  
Southeast sia see Box 5   Ridley ca e to Singa ore 
ro  the Natural History useu  in ondon  but it is 

certain that his a oint ent was reco ended by 
ew s then irector Sir illia  Thistleton yer   His 

interests were wide ranging  enco assing oology  
geology and botany  es ecially orchids   or an 
acade ic he was exce tionally ocused on ractical 
a lications  in enting new ethods or ta ing and 
curing rubber and er ecting its culti ation and that 
o  oil al  while ublishing his results and ad ice 
at the sa e ti e   or this ur ose  he launched the 
irst scienti ic ournal in the alay eninsula in  

which the Botanic ardens continues to ublish 
today albeit under a di erent na e   nder his 
directorshi  the Botanic ardens entered into a new 
era  beco ing a regional centre or understanding the 
lora o  Southeast sia  or orestry and or econo ic 

botany and lantation agriculture   

Ridley was known to ill his acket ockets with resh 
rubber seeds ro  the Botanic ardens when isiting 

lantation anagers in the Straits Settle ents  
ho ing they would consider lanting the cro  which 
he belie ed was a aluable new in est ent   He 
was largely ignored until a ta ioca estate owner  Tan 
Chay an  agreed to lant a odest  hectares with 
rubber at Bukit intang in 5 as stated in CO OS 
Singa ore td s Research Re ort  the rubber seeds 
had been gi en to  Tan Chay an by his business 

artner  r i  Boon eng  who hi sel  had ac uired 
the seeds ro  Ridley   

By  Tan Chay an had extended his rubber 
lantation to 2  hectares and was encouraging 

others to do the sa e  and so the Southeast sian 
rubber boo  began   By  the Botanic ardens 
had su lied and sold se en illion rubber seeds ro  
its Econo ic ardens  an inco e that su orted this 

art o  the Botanic ardens  work   By 2  alaya 
was su lying hal  o  the world s de and or rubber 

uch o  it being ex orted ro  the ort o  Singa ore   
To this day Tan Chay an and his descendants ha e 

aintained a close relationshi  with the Botanic 
ardens   Tan Chay an s grandson  John Tan Jiew Hoe   

is a keen su orter o  the Botanic ardens      

Ridley also ex eri ented with other cro s such as 
oil  sugar and sago al s and latex roducing gutta 
trees so e hite gutta s eci ens sur i e in the 

81 Ridley with rubber tree
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80 Rain tree at Nassi  ate  ossibly dating ro  2
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BOX 5 S N ORE N  THE E E O ENT O  THE R BBER N STR

any s ecies o  trees can be ta ed or rubber   Howe er  Hevea brasiliensis is the ri ary source o  natural 
rubber and the only one lanted co ercially   Nati e to the South erican a on  the sa  o  rubber trees is 
known as latex   Colu bus irst re orted the existence o  rubber in 5 a ter inding est ndies nati es laying 
with rubber balls ade ro  Castilla elastica

Se eral s all scale or ailed atte ts to establish a rubber industry in South erica were begun as early as 55   
Howe er it was not until a ter Charles oodyear s breakthrough disco ery o  the rocess o  ulcani ation in which 
rubber is treated with sul hur and heat  in  that the real co ercial ossibilities o  rubber could be realised  

re iously rubber roducts had elted in su er and ro en in winter   The new de and or rubber resulted in 
an a onian rubber boo  ro  the 5 s to 2 s   The in ention o  the bicycle and the auto obile greatly 
increased the de and or the substance   n  o er  tons o  rubber was used each year with hal  o  it 
co ing ro  Bra il and hal  ro  Central rica using Landolphia ines   The naturally growing Bra ilian rubber 
tree industry was di icult to anage and de and could not be et    

ro   scienti ically anaged lantation ractices began to be introduced   t was in this year that Hevea 
brasiliensis rubber seeds collected ro  the Bra ilian Ta a o  alley by Henry ickha  were irst success ully 
culti ated in the Royal Botanic ardens  ew   O  the  seeds collected   were success ully ger inated   
The resulting trees were sent to Ceylon in  and Singa ore and other arts o  the colonial e ire the ollowing 
year   The sa lings were the origin o  the rubber lantation industry in sia   The Bra ilians could not co ete

H  Ridley  irector o  Singa ore Botanic ardens between  and 2  was a a or ounder o  the odern 
rubber lantation along with ickha  and r J S  Cra er   Ridley and his colleagues  new technologies enabled 
the all i ortant lea  to be ade ro  the ri iti e har esting o  wild rubber to the syste atic roduction o  it as 
a lantation cro   Brockway  describes how by 1897 Ridley had worked out the ‘wound response’ method 
of tapping, which yielded quantities of latex without injuring the tree  lti ately the large scale roduction o  
rubber led to i ortant technological de elo ents in any industries   Ridley s work at the Botanic ardens 
cul inated in any signi icant ad ances towards the er ection o  rubber culti ation and the establish ent 
o  a nu ber o  new rinci les and ethods or ta ing and curing   oreo er  his work was i otal to the 
de elo ent and ex ansion o  the alayan Southeast sian rubber industry   

hile Ridley ad ocated the econo ic bene its o  culti ating lantations o  rubber trees in Singa ore  ew listened 
at irst    sea change occurred howe er  when Tan Chay an lanted c  hectares o  rubber trees at Bukit intang 
in the late s    decline in the rices yielded by co ee culti ation and an increase in the rice and de and o  
rubber inally con inced any other lanters to ollow Ridley s ad ice   s stated by Brockway their windfall profits 
in the rubber boom of the first decade of the  started a stampede to rubber planting, with large infusions of British 
capital raised on the London stock exchange.  By 1915, Malaya had over 703,000 acres planted to the Hevea tree 
(Tinker 1974:33).  Southeast Asia production had overtaken Amazonian wild rubber on the world market; by 1919, 
the Brazilian market had ceased.  In 1934, during the last decade of the colonial era, over 1,090,000 tons of crude 
rubber was coming from British, Dutch, and French plantations in Southeast Asia, and only 14,000 tons from all 
other sources, including Brazil (Wolf and Wolf 1936:151)’    New inno ations increased e iciency and roduction 

doubled e ery two years and by 2  alaysia was 
roducing o er hal  o  the world s rubber   Cra er s work 

urthered the industry by identi ying the best ethod o  
establishing lantations using cloning instead o  seeds and 
o  deter ining yield o  the trees   

Only natural rubber was a ailable until 2   Howe er the 
co ercial roduction o  synthetic rubber beca e easible 
in   s a conse uence o  the Second orld ar the 

erican o ern ent o ersaw urther de elo ent o  
synthetic rubber  ntense arket co etition between 
the two ty es o  rubber occurred in the 5 s and s 
but in  synthetic rubber sur assed natural rubber or 
the irst ti e and has continued to lead the way  ost o  
today s natural rubber co es ro  lantations in ndonesia  
Thailand and alaysia  al ost  o  which is used or the 
tyre anu acturing industry82 Rubber lantation in the Econo ic ardens  c s
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Botanic ardens today   atex ro  the latter was 
later used to coat the irst undersea cables  enabling 
international teleco unications   Beyond testing 
and introducing new cro s  Ridley also carried out 
research relating to the onitoring and control o  

ests and diseases in the Straits Settle ents   He 
carried out any ield ex editions across Southeast 

sia  bringing back lants or the Botanic ardens  
li ing and reser ed collections  he built a new 
herbariu library south west o  Ridley Hall  artists  
acco odation in the Econo ic ardens  a 
residence or the ssistant Curator now known as 
E J H  Corner House  and an extension to Cantley s 

lant exhibition house or housing orchids  and 
instructed that a second lake be exca ated Cluny 

ake  ro  the swa  in the  north west 
extension   The latter subse uently grew and shrank 
in si e  inally being reinstated as the odern 
Sy hony ake in   Ridley was a roached 
by iss gnes Joa ui  in whose a ous Tan ong 

agar garden an interesting and beauti ul orchid 
hybrid had a eared   This  he na ed as Vanda iss 
Joa ui  in  now Singa ore s national lower 
re resented at the Botanic ardens by an extensi e 

lanting co rising so e 2  s eci ens densely 
arranged on wooden osts below the west side o  the 
Bandstand

The Development of the Botanic Gardens under 
I.H. Burkill’s Directorship (1912–1925)

Ridley retired in January 2 and was succeeded 
by saac Henry Burkill  an outstanding scientist who 
rein orced the Botanic ardens  scienti ic tea  and 
was to be the last to reside o er the Singa ore 
Botanic ardens as a ty ical tro ical colonial garden   
t was under his directorshi  that a large ortion 
c 5ha  o  the Econo ic ardens now known 

as the Bukit Ti ah Core  was trans erred or the 
building o  the or er Ra les College Figures 6 
and 13 illustrate the extent o  the Botanic ardens 
ollowing the loss o  ost o  this land   The or er 

Ra les College was Singa ore s irst tertiary education 
institution and was constructed as art o  a sche e 
to celebrate the centenary o  Singa ore s ounding   
t  o ened its doors to an initial  students in June 

2  and was or ally o ened on 22 July 2   The 
College was dedicated to the ro otion o  arts  
science and learning and the ro ision o  higher 

education or students without distinction o  sex  
race  nationality or religion  ter a series o  ergers  
Ra les College e entually beca e the National 

ni ersity o  Singa ore   N S o ed out o  the Bukit 
Ti ah site to its current location at ent Ridge in 

   The site was subse uently occu ied by se eral 
other tertiary institutions be ore being returned to 
N S in 2 5 and beco ing its Bukit Ti ah aculty o  

aw Ca us  

 bungalow House  and a garage  which sur i e 
today  were co leted in  and 2 2   House 

 was originally intended to be the residence o  the 
Econo ic ardens  ield ssistant  but this osition 
was ade redundant soon a ter the building was 
co leted due to the loss o  the Econo ic ardens   

uring the 2 s  i e bungalows were constructed 
on the eri hery o  the resent Botanic ardens  

ositioned in a crescent around the College 
buildings  to house uni ersity sta   these sur i e 
today and are known as Houses 5   

n antici ation o  the clear elling o  trees re uired 
or the construction o  the or er Ra les College a 
ro ortion o  the younger lantings o  trees were 

rescued ro   onwards and trans erred to the 
re  art o  the Botanic ardens  s eci ically to 

the area which is nowadays the orchid nursery behind 
the National Orchid arden   The old s eci ens o  

erican and rican ahoganies Swietenia, Khaya  
durian  el et ersi on Diospyros blancoi  and 
ta arind in and around the nursery are belie ed to 
be sur i ors ro  the original Econo ic ardens   

ro agations o  two o  the highest yielding second 
generation rubber trees were also ade and one o  
these sur i es near the Botany Centre

83 House  or er Econo ic ardens  ield ssistant s 
residence
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Figure 13 Extent of the Singapore Botanic Gardens in 1925
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The Development of the Botanic Gardens under 
Holttum’s Directorship (1925–1949)

H  Burkill was succeeded by Eric Holttu  in 25   
Holttu  was also a scientist but soon de elo ed an 
e hasis on horticulture   His botanical interests 
were aried  but erns and orchids beca e a ocus 
and in 2  he set u  an in vitro propagation unit for 
orchids on the u er loor o  a two storey building 
co leted in 22 and now known as Holttu  Hall   

n acti e orchid hybridisation rogra e was run 
at the Botanic ardens ro  the s onwards see 
Box 6 or urther in or ation   hilst Holttu  had 
not in ented the in vitro techni ue  he recognised 
its erits and was able to de onstrate the  in 
his laboratory  er itting hybrids to be raised with 
con idence and in greater uantity  the irst being 
na ed in 2 as Spathoglottis ri rose   O er 
subse uent decades the techni ue was er ected and 
soon led to a new industry in Singapore and eventually 
in arious other Southeast sian countries   Orchid 
breeding at the Botanic ardens beca e an i ortant 
acti ity and resulted in 5  in the establish ent o  a 
uni ue rogra e o   Orchid Na ings  the irst 
o  ore than  being Aranthera nne Black  a ter 

ady Black  the colonial go ernor s wi e   isitors to 
the Botanic ardens can see ele ents o  the in vitro 
laboratory based ro agation techni ue through a 
series o  windows on the ground loor o  the Botany 
Centre co leted in 2  and li ing s eci ens in 
the National Orchid arden de elo ed in 5   The 
Botanic ardens  orchid s ecialists today atte t on 
a erage  new hybridisations each year   

Holttu s contribution was in no way restricted to 
orchids   erns  ba boo and gingers were his other 
interests and he is credited with o ularising two o  
the ost co only seen lants in Singa ore s arks  
gardens and road bridges  na ely the rangi ani 

arious Plumeria s ecies  and Bougainvillea   Both 
ha e s ectacular large scale lantings in the Botanic 

ardens   The ollowing landsca e built eatures  
which sur i e in the Botanic ardens today were 
de elo ed under Holttu s directorshi : the Sundial 

arden in 2  where it is thought Cantley had 
lanted roses in 2 8  the or al Bandstand 

structure  water lily tanks at the base o  the 
ste s down to the lant House arden 2  and 
the ergola 5  ad acent to the Sun arden

 our lily onds and recian statues were added in the s 
and 2  res ecti ely

Holttu  and his ssistant irector  E  J  H  Corner 
a ointed 2  re ained in the Botanic ardens 
or the duration o  the Ja anese occu ation during 

orld ar   The British o ernor  Sir Shenton 
Tho as  had ersuaded the co ander o  the 
Ja anese orces that the Botanic ardens and 

useu  collections should be reser ed and 
although the two countries re ained at war the 
Botanic ardens  senior scientists were allowed 
to continue their work under the direction o  an 
i osed but bene olent Ja anese botanist  ro essor 

wan oriba   hat ha ened during the 2
5 occu ation is not well recorded beyond the 

state ents in Corner s The ar uis and the brie est 
o  ost war irector s annual re orts   One 
interesting de elo ent during the occu ation was 
the construction o  two lights o  brick ste s leading 
down ro  the ower Ring Road to the lant House 

arden by ustralian risoners o ar

The Botanic ardens so ewhat struggled a ter the 
war  as any o  its best gardeners had died building 
the Bur a Sia  railway and talent recruit ent was 
li ited by the British colonial rule and localisation o  
the ublic ser ice   ongst the ew de elo ents in 

84 Sundial Garden 1959
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85 Holttu  laboratory 5
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BOX 6 ORCH  RO R E T THE S N ORE BOT N C R ENS

The Singa ore Botanic ardens has registered o er 5  orchid hybrids in the ast 5 years  no other botanical 
institution in the world runs a co arable rogra e  

The irst natural hybrid o  Singa ore  the Vanda iss Joa ui  a cross between Vanda teres and Vanda 
hookeriana  was disco ered in   t was an i ortant recursor to the establish ent o  the Singa ore Botanic 

ardens  orchid hybridisation rogra e and the region s orchid industry  Richard Eric Holttu  who arri ed at 
Singa ore Botanic ardens in 22  started an a bitious lan to roduce ree lowering orchid hybrids or the 
lowland tro ics   His ision s rang ro  obser ing the roli ic habit o  Vanda iss Joa ui  and this led to his 
de elo ing a s ecial hybridisation rogra e  He began roducing exotic hybrids by aking see ingly wild  
crosses  not only using s ecies within a genus  but also between genera  and his e orts were rewarded with the 
creation o  nu erous intra  and inter generic hybrids   

Early hybrids that beca e i ortant in the orchid cut lower industry include a bigeneric hybrid Aranthera 
Ja es Storie  Arachnis hookeriana x Renanthera storiei   Registered in  it was the earliest intergeneric 
hybrid created by the Singa ore Botanic ardens and the irst Aranthera e er registered   The Arachnis ‘ aggie 
Oei  a cross ade by John aycock between Arachnis hookeriana and Arachnis flos–aeris  irst lowered in  
and do inated the orchid cut lower arket or the next thirty years   t also beca e the sy bol or Singa ore 
orchids   The Aranda eborah  Arachnis hookeriana x Vanda lamellata  the second registered Aranda in the 
world  and the Singa ore Botanic ardens  irst  was na ed or Holttu s daughter   Holttu s riends and ellow 
orchidists John aycock and E ile alistan assisted with the breeding rogra e  contributing lant aterials 
and knowledge   So e o  the hybrids roduced ro  this collaboration beca e basic aterials or the in ant 
orchid industry in the 5 s and s

n the s  a ter s ending o er  years leading orchid hybridisation  the Botanic ardens began to share the 
res onsibility o  creating new hybrids with local breeders who soon ca e to do inate the scene by roducing 
se eral outstanding cut lower hybrids   Ex orts o  hybrids brought in S  to S  illion annually during 
the late s and early s   Singa ore Botanic ardens continued to ass breed hybrids or landsca ing  
horticultural shows  the nation s  orchid na ing rogra e and the cut lower industry   ore recently  
Singa ore Botanic ardens has ocused on i ro ing the colour and uality o  the hybrids  i ro ing scent and 
breeding otted lant orchids or eo le li ing in a art ents   

uring their isit to Singa ore in autu n 2 2  the Botanic ardens honoured Britain s rince illia  and 
Catherine  uchess o  Ca bridge by na ing a new orchid the Vanda ‘ illia  Catherine  or the   s art o  the 

ardens   Orchid Na ing rogra e  the cou le oins nearly two hundred s and celebrities that ha e been 
si ilarly honoured since 5   The irst  Orchid was rantha nne Black  na ed or ady Black  the or er 
colonial go ernor s wi e

86 r a  Ti  ing ollinating orchids at the Orchid Nursery
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the Botanic ardens that are recorded is an a enue 
o  Caribbean royal al s Roystonea oleracea  

lanted along O ice ate Road in 5  and now 
towering abo e a odern ergola   The Orchid 
Enclosure established during the 5 s by urseglo e 

5 5  and re o ed in 5  was an 
i ortant recursor o  the National Orchid arden   
The Nature Reser es Ordinance  o  5  laced 
so e 25  hectares o  land under the charge o  
the Botanic ardens  set aside or the ur ose 
o  the ro agation  rotection and reser ation 
o  the indigenous auna and lora o  the Colony   
This included the Bukit Ti ah Reser e  nowadays 
ad inistered as a Nature Reser e by the N arks 
Board  o  which the Botanic ardens is a art

The Development of the Botanic Gardens under 
Humphrey Burkill’s Directorship (1957–1969)

ter arious changes o  directors  Hu hrey 
Burkill the son o  H  Burkill  born in Burkill Hall  
was a ointed in 5   n that sa e year alaya 
was granted inde endence and the ollowing 
year the British arlia ent ele ated the status o  
Singa ore ro  colony to state  ro iding new local 
elections   Subse uently  between  and 5  
Singa ore or ed an integral art o  the ederation 
o  alaysia   ter se aration ro  alaysia in 5  
Singa ore beca e the Re ublic o  Singa ore

n relation to de elo ents in the Botanic ardens  the 
water eature in the centre o  the lant House arden 

uadrangle was begun in 5  and o er the ollowing 
decade the herbariu  building was renewed and 
enlarged  a large tea kiosk now re o ed  built in Swan 

ake s icinity Character rea  and the Ra les Hall 
now known as the Ra les Building  constructed to 

house student acco odation N arks  ublic ser ice 
counter is now located within art o  the building   

ittle else o  note ha ened to the Botanic ardens  
hysical structure until the greening  o  Singa ore was 

initiated in the s   

 series o  noteworthy large scale ublic e ents  
in the or  o  concerts and shows re erred to as 
the eo le s cultural concerts  took lace across 
Singa ore  including in the Botanic ardens 
between 5  and    These had been organised 
by the inistry o  Culture and were o ened by 

ri e inister ee uan ew in ront o  an audience 
o  22   These celebrations were artly ai ed 
at ro oting racial har ony in Singa ore and at 
encouraging unity a ong the eo le o  Singa ore 
and the de elo ent o  a national culture as the 
island anoeu red towards inde endence see 
Appendix E or urther  in or ation  

The Singa ore Botanic ardens re ised its ission 
during the s in res onse to the launch o  the 
or er ri e inister ee uan ew s tree lanting 

ca aign in  and arden City  ision in   
ts regional and international work in taxono ic 

research was te orarily de e hasised   Ex ertise 
and resources or the ca aign resided in the Botanic 

ardens  the ocus o  which was thus rede ined ro  
that o  a largely research orientated organisation to 
one that would s earhead and be the dri ing orce 
behind the national greening  e ort   This  in a sense  
was a re eat o  Cantley s role in the s   n su ort 
o  this  the area subse uently occu ied by Sy hony 

ake  was turned into a large nursery ground   To 
eet the need or trained ersonnel to aintain the 

greenery the School o  Orna ental Horticulture was 
o ened in the Botanic ardens in 2 and housed 
in Burkill Hall  which o ered a i lo a in Orna ental 
Horticulture and arden design  the irst o  its kind in 
Southeast sia   The new di lo a was odelled on the 

i lo a in Horticulture established at ew in   
O er the ollowing 2  years the greening rogra e 
matured and Singapore gained an international 
re utation or its clean and green en iron ent   
Through the de elo ent o  a world class educational 

rogra e  the Botanic ardens was able to achie e 
its ission to ro ide the botanical and horticultural 
ex ertise needed to trans or  Singa ore into the 

arden City ision   ey industry ro essionals who 
trained at the Botanic ardens include  or exa le   J  
Tan resident o  the andsca e ndustry ssociation 

87 Brick Ste s  ade by ustralian risoners o  ar during the 
1940s
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o  Singa ore  ahendran Chakra ani anaging 
irector o  rbansca es te td  and R  Jickky 
irector o  Tro ical En iron ent td td    

The greening o  Singa ore did not ust ocus on 
trees   t also coincided with an ex ansion o  orchid 
breeding and co ercial roduction  once again 
led by the Botanic ardens and its ew trained 
chie  ad inistrator  rthur eorge l honso  
during whose tenure as Botanic ardens Chie  
ad inistrator  the in vitro laboratory 
acilities were aug ented and o ed ro  the u er 
loor o  Holttu  Hall   His in luence continued a ter 

retire ent when he was re e loyed or two years 
as Senior Curator  in charge o  Orchid Breeding

uring the late s s a nu ber o  trees were 
lanted trans lanted  including in the southern Tanglin 

Core  where tall growing nati e and Southeast sian 
rainforest Dipterocarps Hopea s  were laced to 
hide the city s ex anding high rise buildings   

The Development of the Botanic Gardens 
between 1970 and 1988

Chew ee ek was a ointed irector in   
ollowing his re ature resignation the role o  

director ceased until the late s   Through the 
s the Botanic ardens  ublic acilities and 

landsca e were u graded as it assu ed the role 
o  a ublic ark ocused on local a enity needs    
second lake now known as Sy hony ake  was 
created in  where Cluny ake had re iously 
been sited  and arious new garden eatures installed 
such as a Ja anese arden  lant houses or cacti
succulents te erate s ecies in cooled glasshouses  
and a iniature water all   ith the exce tion o  
Sy hony ake  these i ro e ents were later 
swe t away ollowing a or rede elo ents which 

or ed art o  a new aster lan or the Botanic 
ardens N arks  aster lan  

 range o  i ortant behind the scenes 
enhance ents to science and horticultural 
ca abilities howe er took lace during the s   
This included the ex ansion o  lant ento ology  

athology and nursery acilities  es ecially in su ort 
o  a unit charged with the search or  ex eri entation 
with and introduction o  new lants to Singa ore s 

arks and gardens   n  the Botanic ardens 
beca e the arks and Recreation e art ent o  the 

inistry o  National e elo ent and its success was 
easured in ter s o  its ad ance ent o  horticulture 

in Singa ore   or exa le  in the iscal year  
the Botanic ardens was res onsible or lanting 
5  orna ental trees   ruit trees and 

 shrubs  a eat aintained o er a decade until 
the inistry arcelled out so e o  these acti ities to 
other new branches su le entary to the Botanic 

ardens   By then  the greening o  the island through 
the arden City ision had been substantially realised  
though its originator  inister entor ee uan ew  
has continued to ublicly e hasi e its i ortance 
well into the 2 st century in 2  N arks celebrated 
the 5 th anni ersary o  the greening o e ent with 
an exhibition in the Botanic ardens   Regional and 
international taxono ic research led by the Botanic 

ardens  sta  resu ed again in the s   

n  so e  years a ter the annexation o  the 
a or art o  the Econo ic ardens  c  hectares 

o  that land was returned to the Botanic ardens 
and the de elo ent co enced o  what would 
later be called the Bukit Ti ah Core   This arcel 
o  land soon included a large hard edged ond  a 
new arboretu  oot aths  rest areas and a odern 
inno ation  the ro ision o  ogging tracks or the 
bene it o  o ice bound Singa oreans in need o  

hysical exercise   Back in the historic southern end 
o  the Botanic ardens a rose garden was installed 
in 5 between the Bandstand and the Sundial 

arden  near to where Cantley had lanted roses 
a hundred years be ore   hile orchid breeding 
continued  the Botanic ardens also hosted orchid 
shows or the Orchid Society o  Southeast sia 
and gained awards or its own hybrids  such as 
Dendrobium argaret Thatcher    By the late 

s  the Botanic ardens was about to undergo 
a or rede elo ents and enter what can be 

ter ed its odern hase

88 Training in the Botanic ardens during the s

 
©

Si
ng

a
or

e 
Bo

ta
ni

c 
ar

de
ns



70 NOMINATION
DOCUMENT
DESCRIPTION

r iat  Tan oined the Singa ore Botanic ardens  
senior sta  in  ro  the arie Selby Botanical 

ardens in lorida  where he was an acco lished 
orchid s ecialist and irector o  the useu  o  
Botany and the rts   His role at the Botanic ardens 
began with an o erhaul o  its orchid breeding 

rogra e  ocusing on high uality orchid hybrids 
with co ercial alue   t was during this ti e 
that the Botanic ardens  role in the greening o  
Singa ore started to be gradually de e hasised

The Development of the Botanic Gardens under 
Dr Tan’s (1988 – 1996) and Dr Chin’s (1996–
2011) Directorships

n  the role o  irector was reinstated and 
r Tan a ointed   The ollowing year  r Tan was 

gi en unds to de elo  a aster lan that would 
enable the realisation o  his new ision or the 
Botanic ardens see Box 7 or urther in or ation   

erha s or the irst ti e   years o  so ewhat 
ad hoc de elo ent was rationalised in an o erall 

lan and ost o  the additions o  the 5 s to 
s re laced by new landsca e eatures   nder 

r Tan s directorshi  the Singa ore Botanic ardens 
regained its status as a premier institution for 
tro ical botany and horticulture  whilst also ul illing 
its role o  attracting and engaging isitors   

ith these i ro e ents r Tan s re italisation 
o  Singa ore Botanic ardens drew to a close   r 
Chin See Chung took o er the role o  irector o  the 
Botanic ardens in  o erseeing so e o  the 
de elo ents discussed in hase  abo e  besides 
continuing the Botanic ardens  traditional roles 
in research  education and conser ation   n  
the School o  Horticulture closed at the Botanic 

ardens   The i lo a in Orna ental Horticulture 

and arden esign was taken o er by the Ngee nn 
olytechnic  but ractical work ex erience continues 

to be o ered at the Botanic ardens   round 2 
hectares o  land was added to the Bukit Ti ah 
Core ro  Singa ore s anage ent ni ersity in 
2  n additional  hectares were added to the 
Singa ore Botanic ardens in 2  in the or  o  
the Tyersall earning orest  to the south west o  
the existing Botanic ardens

The Development of the Botanic Gardens under 
Dr Taylor’s Directorship (2011 – present)

The Botanic ardens has continued to be de elo ed 
under the directorshi  o  r Nigel Taylor  who ca e 
to Singa ore ro  the Royal Botanic ardens  ew  
where he was Head Curator o  Horticulture and 

ublic Education 5 2  and s okes erson on 
the ew ardens  history   

nder his directorshi  a Healing arden 2  and 
a ragrant arden 2  which re laced derelict 
uni ersity out buildings  ha e been laid out on land 
which once or ed art o  the Econo ic ardens and 
later the or er Ra les College grounds    Heritage 

useu  2  has been established in Holttu  

90 National Orchid arden  o ened in 5
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BOX 7  STER N N  TS E ENT T ON
The aster lan was deli ered o er three hases o  de elo ent carried out ro  the s to the resent day   
Excellence in botanical research and conser ation  education rogra es and the reser ation o  the cultural 
heritage o  the Botanic ardens were all essential arts o  the aster lan  which re ain at the core o  the Botanic 

ardens  current ision and ission to connect lants and eo le   orks were identi ied within three core areas 
known as the Tanglin  Central and Bukit Ti ah Cores   ey works included: 

Phase 1:
 Earth o ing to re sha e arts o  the Central and Bukit Ti ah Core areas   The hard edge o  the ond there 

was re o ed and ex anded to or  a naturalistic lake located outside the boundary o  the No inated 
ro erty

 Re o al o  Cluny and al ey ublic roads  which bisected the Botanic ardens   
 The establish ent o  the lant Resource Centre 5  located outside the boundary o  the No inated 

ro erty
 Heliconia alk  the artly weather roo  Sun arden  re landsca ed 2  and the Bonsai 

arden 2 5
 The National Orchid arden NO  5  including the ticket office  isthouse and bro eliad structure   

The ground oor o  Burkill Hall was turned into an inter retation s ace in 5 and a cool house added to the 
north east o  the hall in 2

  new stage on Sy hony ake s island 5  re laced in 2 5
  new gateway Nassi  ate  with a isitor centre and ehicle arking   
 N arks  Head uarters 

Phase 2:
 The inger arden 2  and Halia restaurant co lex 2
 The E olution arden 2 5
 The Jacob Ballas Children s arden 2  located outside the boundary o  the No inated ro erty  
 ey enhance ents bene ting the Botanic ardens  collections and Rain orest  e g  trees tted with lightning 

conductor co er cables tted to o er  trees  and re lace ent o  aths in the Rain orest with raised 
boardwalks allowing biological interconnections across the entire Rain orest  

 ro e ents to isitor co ort  such as better ath sur aces and ore toilets  seating and shelters

Phase 3:
 The Botany Centre co lex 2   This in ol ed the inclusion o  a s all arcel o  land  Cluny Road ha ing 

been o ed slightly to the east thus acco odating a heritage enaga laut tree Calophyllum inophyllum   
 New illars at the ain Tanglin gateway
 The slo e down ro  the Herbariu  Ring Road to the gateway was lanted with Saraca trees, arranged along 

a strea  criss crossed by a winding ath   
 New toilets and shelter area by Holttu  Hall

91 Rede elo ent aster lan 
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Hall and a te orary building i ediately south o  
it  which houses a rolling rogra e o  exhibitions   
Enhanced inter retation o  the ardens  heritage is 
now also in lace    new RT station along the Circle 

ine  na ed Botanic ardens  was o ened in October 
2  in the north western corner o  the Botanic 

ardens  outside o  the No inated ro erty   

t brings isitors ro  the station recinct which is a 
garden in itsel  through into the Trellis arden  lanted 
with a wide ariety o  cli bers    oliage arden  
also located outside o  the No inated ro erty  was 
o ened to the ublic in 2

So e urther de elo ents are lanned  ostly 
outside o  the No inated ro erty  and are described 
in Section b   The conser ation o  the Botanic 

ardens  cultural and natural heritage eatures 
continues to be central to its uture anage ent   

 key as ect o  the Botanic ardens  work  which 
largely goes undetected by isitors  is the steady 
ac uisition o  endangered lants es ecially tree 
s ecies  by the Botanic ardens  sta  es ecially ro  

the Southeast sian region   These are so eti es 
lanted in the Rain orest or raised in the Botanic 
ardens  nurseries in the ho e that they can be 

reintroduced to the wild one day  or at least their 
genetic resources conser ed ex situ for as long as 

ossible   Behind the scenes nursery acilities are 
undergoing re urbish ent and enhance ent in 
su ort o  such work

Extant Historic Features of the Botanic Gardens 
as a Cultural Landscape

The No inated ro erty contains an asse blage 
o  extant historic landsca e eatures  buildings and 
structures that  as an integrated whole  contribute 
to its heritage signi icance as a cultural landsca e   
They also re resent the di erent eras o  the Botanic 

ardens  de elo ent as a British tro ical colonial 
botanic garden  between 5  and 5   These 
are shown on Figure 14 and listed in chronological 
order in Table 2 with landsca e and built ele ents 
grou ed se arately   The date  current state o  
conser ation de ined as ood  air and oor9  
and rele ant statutory rotecti e designation s  o  
each eature is also ro ided in this table10   urther 
in or ation about each eature can be ound in the 

receding two sub sections   

 urther in or ation is ro ided in Section 
10 urther in or ation is ro ided in Section 5 including the 

de nition o  each statutory designation re erred to in Table 
01

92 Heritage useu  housed in Holttu  Hall
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Chinese To bs 2

Houses 5 
Co leted between 2  and 

2

The arage 
Co leted between  2  and 2

E J H  Corner House 

al  alley 

Burkill Hall 

The ell 2

Swan ake 

a ebo 2 date unknown

ergola 5
Historic 5 location 

Sy hony ake 
Historic location 

o  Cluny ake  originally 
exca ated in the late 

th century

ri ary Rain orest re
dating 5

Ridley Hall 2

Sundial arden 2

ow Brick all 

Bandstand 
ocated on band arade area 
dated s

Tanglin Gate 
Historic s location
current gate dated 2

otting ard rea
Historic s location

Current buildings dated 2

Brick Ste s Early s

lant House arden 5 s
ncor orates so e s all eatures 
ro  the original s lant House

House  

Holttu  Hall 2

arsh  arden 
ncor orates re nants o  rhino 

wallows dating back to the s

Ra es Building 5
or erly known as Ra es Hall

Swan ake a ebo  c 5 s
Brought to the ardens in 

Figure 14 EXTANT HISTORIC FEATURES
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Table 2 Extant Historic Features

Name of Feature Date State of 
Condition

Supplementary Information Statutory 
rotection  

Designation
Landscape 
Features 
Rain orest re 5 Fair Su ers ro  edge e ects  and needs 

constant attention to reduce and  ideally  
eli inate in asi e weed s ecies that 
enter around its argins  and to control 
the ra ant growth o  lianas that thri e 
in the disturbed areas  where ecological 
balance is lacking

Heritage and tall trees are rotected 
by lightning conductors

alls within a 
National ark and 
Tree Conservation 

rea

ath re ious 
road layout in 
southern art 
o  the Botanic 
Gardens

s Good N alls within a 
National ark 

Bandstand Hill Good Bandstand erected in  so e 
odern lanting located around its 

base  

alls within a National 
ark and Tree 

Conser ation rea
Tanglin Entrance Good ain historical entrance still resent albeit 

osts and gate ha ing been re laced   
S acing o  the our new gate osts aligned 
to atch the s acing o  those o  the 
original ain ate but gateway not in the 
exact historic location since Cluny Road 
has been slightly re aligned

alls within a 
National ark 

Swan ake and 
island planting 
dated  and 
surroundings

Fair Earliest extant designed orna ental 
water body in Singa ore

alls within a 
National ark and 
Tree Conservation 

rea
Re ains o  
rhino wallow 
incor orated into 
the arsh arden

s 
arsh 

garden, 

Good N alls within a 
National ark and 
Tree Conservation 

rea
al  alley Good  s all art o  al  alley now sits 

within the National Orchid arden   
sed as a enue or weekend concerts   

So e recurring roble s with 
rhinoceros beetle and other ests 
attacking the al s   

alls within a 
National ark and 
Tree Conservation 

rea

otting ard rea 1880s Good Existing buildings dated 2 alls within a 
National ark and 
Tree Conservation 

rea
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Name of Feature Date State of 
Condition

Supplementary Information Statutory 
rotection  

Designation

The ell 1882 Good Character largely retained although 
this area has undergone arious 

odi ications

alls within a 
National ark and 
Tree Conservation 

rea
Sundial Garden 1929 Good our rectangular tanks or water lants 

added in  and classical statues in 
2

alls within a 
National ark and 
Tree Conservation 

rea
Brick Ste s west 
o  lant House 
Garden

Early
mid 
1940s

Good The ste s which descend to the lant 
House arden ro  the ower Ring 
Road were ade by risoners o  

ar held at Changi rison during the 
Ja anese occu ation 2 5

alls within a 
National ark 

lant House 
Garden

1950s Good irst laid out in 2   So e re nants 
coral rock walls  incor orated into the 

current dis lay garden which is on the 
sa e oot rint as the original lant 
House arden   Structures date ro  

5  to 5

alls within a 
National ark and 
Tree Conservation 

rea

Sy hony ake  
located in Cluny 

ake s historic 
location

Good Cluny ake  exca ated in  
occu ied art o  the location where 
Sy hony ake was later created

alls within a 
National ark 

rrow e erging 
ro  Sy hony 
ake

Good arks the location o  a te orary 
station or the obser ation o  
terrestrial agnetis  set u  in the 

ardens in 

alls within a 
National ark

Historic lanting Various O erall good ncludes a nu ber o  eteran trees 
so e re dating the establish ent 

o  the ardens in 5  and historic 
lant collections such as al s  

rangi anis and orchids   The clu  
o  tiger orchid Grammatophyllum 
speciosum  by the or er unction o  
O ice ate Road and ain ate Road  
or exa le  was originally lanted in 

Heritage and tall trees are rotected 
by lightning conductors

alls within a 
National ark and 
Tree Conservation 

rea
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Name of Feature Date State of 
Condition

Supplementary Information Statutory 
rotection  

Designation

Buildings and 
Structures 
Chinese gra es 1842, 

1881 and 
unknown 
date

Good N No designation

a ebo  Swan 
ake

1850s, 
brought 
to the 
Botanic 
Gardens 
in  

Good Roo  re laced ollowing da age by 
alling tree

Conserved 
structure

Burkill Hall Good Reno ated during the s Conserved 
building

Ridley Hall 1882 Good Rear section used as short ter  
acco odation or isiting scientists 

ro  2  ollowing re air o  ter ite 
da age

Conserved 
building

E J H  Corner 
House

1910 Good N Conserved 
building

House  ield 
ssistant s House

1919 Fair N Conserved 
Building 

Holttu  Hall 1921 Good Houses the Heritage useu  
exhibition 2  ollowing re air o  
ter ite da age

Conserved 
building

Houses 5 2 2 Good N Conserved 
buildings

The arage 2 2 Fair Ter ite da age and leaking roo  
issues scheduled to be addressed in 
2

Conserved 
Building

Sundial Garden 
Structure

1929 Fair Re urbished 2 5 No designation

Bandstand Good Roo  reno ated in 2 2 Conserved 
structure

ow brick wall 
south o  the 
Bandstand

Good Reno ated in 2 2 No designation

ergola by Sun 
Garden

5 Good Rebuilt 5 No designation

Ra les Hall
Building

1958 Good N Conserved 
building

a ebo 2 nknown Good N No designation
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Lost Historic Features 

Since its o ening in 5  the site has been sub ect 
to a nu ber o  changes relating to its extent
boundary and internal eatures   The Botanic 

ardens  which originally included c 22 hectares 
o  land  was extended by c 2 hectares in  
and by a urther  hectares in   ts si e was 
subse uently reduced ro  5 hectares down to 

 hectares in the 2 s with the annexation o  
land or the or er Ra les College   roxi ately 
25 hectares o  land was returned to the Botanic 

ardens by 2  and  hectares added to the 
south west  the entire Singa ore Botanic ardens 

now totalling c  hectares    hectares o  the 
Botanic ardens all within the No inated ro erty

 nu ber o  landsca e built eatures ha e co e 
and gone during the Botanic ardens  di erent 

hases o  de elo ent   ey lost re o ed eatures 
are set out in the Table 3 below   t is i ortant 
to recognise that botanic gardens are dyna ic 
and li ing landsca es  where change is not only 
ine itable and continuous but also integral to their 
history and ability to re ain rele ant in catering to 
the needs and de ands o  isitors as well as working 
scienti ic sta    

Table 3 Lost Historic Features

ate and descri tion o  lost eature Date feature was lost
Orna ental lanting beds laid out by Ni en in the 

s
5 onwards 

Cro uet lawn on the side o  the Bandstand Hill laid 
out in the s

ikely to ha e beco e Cantley s Rose arden in 2  
which was subse uently re laced by the Sundial 

arden in 2  which itsel  was later odi ied
The gri Horticultural Society s orchid house  
constructed during the s

id s to ake way or carni ore cages

urton s O ice likely to ha e housed the 
herbariu  orchid house and coolie lines
acco odation  erected during the s south 
o  Bandstand Hill

s

oo enclosures e g  onkey house  a iary  kangaroo 
and e u ens and carni ora house were dotted 
around the Botanic ardens  and oo ee er s 
house located by the a iary  erected during the 

id late s

radually re o ed ro   and oo closed in 
5

urtons initial Econo ic arden located in the north
west extension  and cut lower beds early s

s when the Econo ic arden was laid out on 
the newly ac uired north extension  

lant Exhibition House  co leted in 5 and 
orchid house constructed as an annex to the lant
Exhibition House in 

Both these structures underwent extensi e re airs and 
alterations and had been largely re o ed by the 5 s

Herbariu ibrary building south o  Holttu  
Hall   The irst building was co leted in 5 and 
re laced by a two storey building in the sa e 
location  in   This building gained an annex 
in 5  and an extra loor in   ts odern 
re lace ent is now underground

2 2

The a ority o  the Econo ic arden rboretu  
which included lantations o  arious econo ic 

cro s  and so e o  its associated structures 
nursery ro agation structures  o ices  sta  

acco odation  located in the northern extension  

2 s when ost o  the land on which the 
Econo ic arden stood was annexed or the 
de elo ent o  the or er Ra les College  so e 
trees sur i e
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Relevance of the Botanic Gardens to Singapore’s 
Social and Cultural History

The Site or s art o  Singa ore s social and cultural 
history  etched in the e ories o  generations o  

isitors and ro iding a continuous sense o  lace 
and identity in the changing landsca e and syche 
o  the islanders   The great a ority o  Singa oreans 

isited the Botanic ardens when they were children 
and ha e continued to do so throughout their 
adult li es   Singa ore s current ri e inister  ee 
Hsien oong  recently s oke about the e ories 
he associates with the Botanic ardens  describing 
how:

s a child my parents would bring me here for 
outings.  Later, when I was a young man courting my 
wife-to-be, we would come here for walks and talks.  
Then when we had kids, our whole family would 
come and enjoy ourselves here - jogging in the 
evening, carrying lanterns during Lantern Festival 
around the lake at night, or playing with the Swiss 
Ball Fountain.  The children have grown up but my 
wife and I still come for walks here regularly for the 
greenery and the waters.  And I know that many 
Singaporeans have similarly happy memories of 
this place

 Certain cultural traditions in Singa ore are 
associated with the Botanic ardens such as 
using it as a enue or introductions associated 
with arranged arriages in or ation gathered 
through oral history  and as a enue or celebrating 

o entous occasions   The choice ade by 

ee uan ew in 5  to launch ulti cultural 
celebrations ai ed at ins iring and establishing a 
national culture and better racial integration  and 
deli er his o ening s eech at the Botanic ardens 
to an audience o  22  see Appendix E  

rein orces the alue which has long been associated 
with the Botanic ardens in relation to co unity 
and ethnic cohesion in Singa ore and ulti
cultural interchange   These celebrations were a key 

ilestone in relation to the birth o  Singa ore as an 
inde endent nation and the rise o  a new culture      

ate and descri tion o  lost eature Date feature was lost

uarters and so e nursery ro agating store 
structures erected in the s close to the lant
exhibition house

N

Cluny and al ey Roads re dated the 
establish ent o  the Botanic ardens   Cluny Road 
crossed the Botanic ardens se arating the historic 
core 5  ro  the Econo ic ardens 

Closed to tra ic in  and re o ed  which 
i ro ed the isitor ex erience   

arge kiosk erected in 5 north east o  Swan 
ake

s

arious horticultural attractions e g  Ja anese 
garden and ini water all garden  added during the 

s

Re o ed or con erted to other uses as art o  
N arks   aster lan ro osals or the Botanic 

ardens carried out u  until the resent day

94 or er ri e inister ee uan ew ddress at the eo le s 
Cultural Concert held at the Botanic ardens in 5
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Singa oreans and oreigners alike re ain dee ly 
attached to the Botanic ardens and a reciate it 
or what it o ers culturally  socially and ersonally  

including its contribution to: 

 Fostering co unity cohesion and social ties

 ro iding a strong link to Singa ore s ast and 
continued de elo ent

 ro iding a lace or daily in or al and or al 
recreation e g  lay  s ort exercise  uiet 
conte lation  icnicking and attendance at 
e ents  es ecially usical er or ances  a 
tradition since c 11

 ro iding a eeting lace so ewhere to 
socialise  o en to all  regardless o  ethnic origin  
age or gender

 arting educational essages through or al 
and in or al eans

 ccess to nature

 orging i ortant e ories

 The celebration o  o entous occasions  The 
Botanic ardens is  or exa le  a a ourite 

enue or wedding hotogra hs

hotogra hs o  the Botanic ardens being used by 
the local co unity and oreign isitors or a ariety 
o  ur oses are ro ided o erlea

Contribution of the Botanic Gardens to the 
Greening of Singapore

The Botanic ardens layed an instru ental role 
in the or hing o  Singa ore into a arden City   

ollowing the launch o  the or er ri e inister 
ee uan ew s tree lanting ca aign in  

and arden City  ision in  the Singa ore 
Botanic ardens re ised its ission   ts regional 
and international work in taxono ic research was 
te orarily de e hasised to allow the Botanic 

ardens to s earhead the greening o e ent 
and ro ide the ex ertise and resources needed to 
acco lish the greening ision   lants suitable or 

lanting across the island were grown and distributed 

11 Recorded in the Botanic ardens  nnual Re orts

ro  the Botanic ardens and training ro ided or 
those who would ulti ately aintain the greenery   

O er the ollowing 2  years the greening 
programme matured and Singapore gained an 
international re utation or its clean and green 
en iron ent   Through the de elo ent o  a 
world class educational rogra e  the Botanic 

ardens was able to achie e its ission to ro ide 
the botanical and horticultural ex ertise needed to 
trans or  Singa ore into the arden City ision see 
Box 8  

hilst the Botanic ardens no longer acts as a 
nursery and central horticultural training centre 
or the greening o  Singa ore  it continues to 

e ito ise the City in a arden  o e ent and 
its ision   t also continues to lay an i ortant 
educational role through the deli ery o  a aried 
educational rogra e ai ed at connecting 

eo le and lants and increasing children and 
adults  awareness  a reciation and knowledge o  

lants  nature and en iron ental conser ation   
The Botany Centre re uently hosts exhibitions and 

ro essional training courses led by C E   lso  
whilst the i lo a in Orna ental Horticulture and 

arden esign o ed to the Ngee nn olytechnic  
students still co lete art o  their ractical work at 
the Botanic ardens

The Botanic ardens re ains central to the 
ro agation and re introduction o  nati e orchids 

and gingers as art o  the island wide greening 
rogra e which includes ob ecti es to restore 

natural habitats and rein orce Singa ore s 
biodi ersity   Sta  also work closely with di erent 
de art ents within N arks  which has taken on the 
role o  s earheading the greening o  Singa ore   or 
exa le  ro osals  trials and already i le ented 

ethods or ore sustainable ractices at the 
Botanic ardens de elo ed by the ardens  sta  
will shortly be showcased to the rest o  N arks and 
to Singa ore s horticultural industry   The decision 
to locate N arks  head uarters at the centre o  the 
Singa ore Botanic ardens echoes the enduring 
link between the Botanic ardens and the greening 

o e ent



80 NOMINATION
DOCUMENT
DESCRIPTION

95   Exercise rou  in the Botanic ardens

96  Jogging in the Botanic ardens

97  One o  ass wedding e ent in 2

98 edding hotogra hy is ery o ular in the gardens

99  isitors en oying the National Orchid arden

100    atching a concert on the Sy hony Stage

101  uided Tour and Children s Treasure Hunt

102  Bandstand er or ance in 5

103  orksho  in lant Research

Exercise grou

Jogging in the Botanic ardens

One o  ass wedding e ent in 2

edding hotogra hy is ery o ular in the ardens

isitors en oying the National Orchid arden

atching a concert on the Sy hony Stage

uided tour and children s treasure hunt

Bandstand er or ance in 5

orksho  in lant research
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104   Exercise rou  in the Botanic ardens

105  Jogging in the Botanic ardens

106 

   
107 edding hotogra hy is ery o ular in the gardens

108  isitors en oying the National Orchid arden

    
109  uided Tour and Children s Treasure Hunt

110  

Easter holiday akers

Hari Raya uasa celebrations 

eo le strolling on the rst day o  the Chinese New ear  ear 
o  the Rooster

New ear Holiday Crowds 

 ather and son  r oh Seng ong and r oh Hin Ngi  
isiting the ardens in the s

eo le doing their early orning exercises

Chinese New ear celebrations and children eeding the 
onkeys
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BOX 8 REEN N  O  S N ORE

n  the then ri e inister ee uan ew began to ut in lace his ision o  Singa ore as a tro ical garden 
city  a re arkable conce t o  i ro e ent or a ra idly de elo ing city   He sought to ake the city a Southeast 

sian oasis  attracti e to in estors and tourists and an i ro e ent or Singa oreans the sel es   ee uan ew 
o ersaw the lanting o  illions o  trees in order to raise orale and gi e citi ens ride in their surroundings   n 
annual Tree lanting ay was launched in No e ber   City wide rede elo ent and extensi e landsca ing 
ha e dra atically and success ully trans or ed Singa ore into a odern green city which is uni ue in Southeast 

sia     2  arks 5  ears o  the re arkable reening Singa ore rogra e

The Singa ore Botanic ardens layed an instru ental role in or hing Singa ore into a arden City by lending 
its ex ertise towards the o erall greening o  the nation and growing the necessary lants and trees   O er the 
ollowing 2  years the greening rogra e atured and the city gained an international re utation or its clean 

and green en iron ent    large ortion o  the Botanic ardens subse uently to be Sy hony ake  was used as 
a lant nursery   The School o  Orna ental Horticulture was o ened in the Botanic ardens in 2 and housed 
in Burkill Hall    conte orary ocus or researchers at the Botanic ardens includes re establishing Singa ore s 
nati e biodi ersity   Today al ost 5  co ered by greenery and rich in biodi ersity  Singa ore is e ol ing ro  the 

arden City to a City in a arden   Continued streetsca e and beauti ication e orts seek to urther green roads 
and ore recently  high rise de elo ents using balconies and sky terraces   The ulti ate goal is or Singa oreans 
to ha e gardens inside their ho es as well as outside  

Tree lanting ay is ust one ele ent o  an annual Clean and reen eek  irst launched in  to aintain 
green consciousness and increase awareness o  recycling  green consu eris  reducing litter and other 
en iron ental issues   The creation o  new arks including those with a greater di ersity o  character re ains a 

riority or the N arks the agency res onsible or greening  and Singa ore  as does i ro ing the a enities and 
acilities o  existing arks and ro iding greater access to the   The head uarters o  the N arks is located within 

Singa ore Botanic ardens   The Botanic ardens has always been and continues to be an accessible and ri ary 
recreation destination or city residents and isitors in the arks and green network o en s ace

N arks continues to introduce ore the ed arks  the o erall ai  is to ro ide e eryone with a a ourite green 
s ot  catering to arious li estyle re erences   The recently o ened  25 acre ardens by the Bay eatures 
the ed ertical gardens and conser atories including those ocused on Singa ore s three ain ethnic grou s and 
colonial ast   ork on a k  island wide ark Connector Network continues with the ai  to ha e the island s 
co act urban landsca e linked by 2 5   Education and engage ent with the ublic continues to e ol e  such 
as with the establish ent o  the Co unity in Bloo  o e ent in 2 5   This hand on a roach has resulted 
in the de elo ent o  gardens in s aces such as housing estates  hos itals and actories  as well as ro iding 
channels or the strengthening o  co unities   2  is the i th consecuti e year that N arks has su orted 

reen a e  a worldwide ca aign to educate children and youth about the i ortance o  rotecting our natural 
en iron ent   This year saw a record 2  schools lant the highest nu ber o  trees to date   o  the  within 
their co ounds  

The odernisation o  so e cities in Southeast sia has used 
green urbanis  rinci les as a key goal or rede elo ent   
Other a or tro ical cities including uala u ur  anila 
and Bangkok ha e seen the any bene its social  econo ic  
touris  etc  associated with the greening o  Singa ore and 
as ired to si ilar goals   New cities such as utra aya the 
garden and intelligent  ederal ca ital o  alaysia begun in 
the s  ha e also learned ro  Singa ore s success  with 

utra aya ha ing lanned and i le ented en iron ental 
ca ital and sustainable rinci les   roxi ately  o  
the new city is reser ed or o en s aces  wetlands and green 
landsca es   nlike Singa ore where rede elo ent and 
trans or ation was necessary  utra aya  as a new city  could 

lan such an a roach ro  the beginning  

111 reen street and Sky ark
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112 The National Orchid arden

©
Si

ng
ap

or
e 

Bo
ta

ni
c 

G
ar

de
ns



 
©

Co
ur

te
sy

 o
 th

e 
CS

 
i

 C
ol

le
ct

io
n 

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
a

 in
cl

ud
ed

 in
 th

e 
CO

O
S 

Si
ng

a
or

e 
td

 R
es

ea
rc

h 
Re

po
rt

 2

NB: This a  is included in Re    Reith s Handbook to Singapore.  It should be noted that it is a re roduction o  the 
s a  included in  ox s   Guide to the Botanic Gardens, Singapore    

Figure 15 C 19th Map of the Singapore Botanic Gardens 
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3.0 JUSTIFICATION FOR 
INSCRIPTION

a  Brie  Synthesis

British Tropical Colonial Botanic Garden to 
Modern National Botanic Garden

The Singa ore Botanic ardens  originally laid out 
in the s  is a green lung in the idst o  ra id 
and extensi e urban de elo ent   n addition to its 
botanic excellence today  the continued resence 
o  the Botanic ardens has ro ided generations 
o  Singa oreans and isitors alike with a sustained 
sense o  lace and anchor to the island s local 
cultural history

Singa ore Botanic ardens is an exce tional 
exa le o  a British tro ical colonial botanic 
garden  which e erged during the th century 

eriod o  global ex ansion  ex loration and 
colonisation   s one o  the British E ire s key 
colonial botanic stations  within the global network 
that radiated out ro  ew   the Singa ore Botanic 

ardens or ed a ital ca ital asset  trans or ing 
knowledge into ro it and ower or reat Britain   
The Botanic ardens  which originated as leasure 
gardens   assu ed a re e inent role 
in the ro otion o  econo ic botany in the alay 

eninsula and Straits Settle ents ad inistration 
during the late th and early 2 th centuries   The 

ardens bears exce tional testi ony to the history 
o  British colonial botanic gardens and to the th 
century colonial  legacy o  econo ic botany   This 
is e idenced in its cultural landsca e that has high 
le els o  authenticity and integrity  its crucial role 
as a key node within the E ire s global network o  
botanical gardens and its role as a signi icant centre 
or the exchange o  lant research and s eci ens   

Successi e wa es o  British botanists  any ew
trained  were a ointed Su erintendent or irector 
o  the Singa ore Botanic ardens   They brought 
with the  their uni ue cultural traditions and 
s ecialist horticultural knowledge and ractices  
which had a a or in luence on steering the 

ardens  early direction and continued work 
  Their exce tional de otion to e irical study  
research  s eci en and data collecting  as well 
as ex eri ents on key lants such as rubber and 

i ecacuanha  carried a world wide i act   So e o  
the extant historic buildings in the ardens  which 
or erly ro ided acco odation or o ices or 

these en  are i ortant re inders and links to 
their bygone resence and e orts

The e olution and sustained reser ation o  the 
Botanic ardens re lects the changing shi t in 
attitudes regarding the role and unctions o  botanic 
gardens worldwide and throughout Southeast sia   
The asse blage o  historic landsca e eatures and 
buildings  and conser ed lowland ri ary rain orest  
in co bination richly illustrate the de elo ent 
and ixed role o  the Botanic ardens during the 

eriod o  British colonisation   These  together with 
the ore recent inter entions since Singa ore s 
inde endence  res ect the cultural heritage o  
the ardens  and continue to su ort the ery 
signi icant scienti ic  educational  cultural and 
recreational role and o er o  the Botanic ardens in 
the odern city state o  Singa ore   Today ery large 
nu bers o  Singa oreans continue to regularly isit 
and are dee ly attached to the Botanic ardens  
a reciating its landsca e and a enities in a ariety 
o  ways

Unique Contribution to the Economic and Social  
Development of the Region through Plant 
Transfer and Research 

The Singa ore Botanic ardens  landsca e today 
bears testi ony to the long lasting history o  and 
uni ue contribution o  lant trans er and research  
to the econo ic and social de elo ent o  the 
region   Nowhere in the British colonies were the 
e ects o  econo ic growth and disco eries ore 
elt than at Singa ore Botanic ardens   The 
ioneering work carried out there in the s 

on rubber culti ation and ta ing techni ues set 
in lace the oundation o  the early 2 th century 
rubber boo   By  the Singa ore Botanic 
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ardens had su lied o er se en illion rubber 
seeds and encouraged lantation owners across 
the alay eninsula to grow rubber instead o  
other tro ical cro s   ro  Singa ore  rubber 
culti ation s read ra idly across Southeast sia  
soon o ertaking Bra il to beco e the ri ary 

roducer o  natural rubber   Enabling and uelled 
by the trans ort re olution  rubber trade drew 
enor ous re enues which under inned the region s 
early econo ic ros erity and ga e it a signi icant 

lace in the world co odity trading arkets 12  s 
stated by Brockway  between the two world 
wars, Singapore was the rubber capital of the world    

 o  natural rubber in the world is roduced in 
Southeast sia today13, and Singapore remains at 
the heart o  the ri ary arket

ithout the work carried out in the Singa ore Botanic 
ardens it is unlikely that the great de elo ents in 

the auto obile  a iation  textiles and nu erous other 

12 Tho son    Singa ore Rubber Centenary   
Singa ore Rubber Centenary Co ittee

 nternational Rubber Study rou  2 2  The Rubber 
Statistical Bulletin

industries  which relied on the ass roduction o  
natural rubber  would ha e taken lace   This is also 
true in relation to teleco unications ia undersea 
cables co ered in white gutta latex  the culti ation o  
which was tested at the Singa ore Botanic ardens   
The Botanic ardens also led the way in collecting  
growing and distributing other ro ising econo ic 
cro s throughout the tro ics  including co ee  oil 

al  i ecacuanha  sugar cane  inea le and ibre 
lants  Figure 16 illustrates where these originated   

n addition  the orchid breeding hybridisation work 
carried out at the Botanic ardens during the irst 
hal  o  the 2 th century laid the oundation or the 
establish ent o  the orchid cut lower industry in 
Southeast sia and around the world

Well-Defined and Preserved Cultural Landscape

The Singa ore Botanic ardens has a well
de ined cultural landsca e  which includes a 
rich ariety o  historic landsca e eatures that 
clearly de onstrates the e olution o  the Botanic 

Figure 16 THE TRIALLING OF CROPS: INTRODUCING NEW CROPS TO SOUTHEAST ASIA
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ardens since its establish ent in 5   nusually 
it reser es within its historic core the original 
landsca e layout  as designed in the s or the 
initial leasure gardens as illustrated on Figure 
15 on age   This layout re lects the English 

andsca e o e ent  its subse uent in luence 
on ictorian ublic ark design and a res onse to 
the to ogra hy o  the site   The Tanglin core in the 
southern art o  the Botanic ardens re resents 
one o  the ost authentic and unchanged exa les 
o  original design a ong British colonial botanic 
gardens in South and Southeast sia  which is 
unusual a ong botanic gardens o  the era   

The Botanic ardens  li ing collections contain a 
nu ber o  eteran trees  any o  which are o er 

 years old   ni uely  Singa ore Botanic ardens 
is the only city botanic garden in the eastern 
he is here to include a tract o  ri ary  lowland  
e uatorial rain orest within the original boundaries 
o  the ardens  thus reser ing in so e s all art 
the ecological heritage o  Singa ore   The Rain orest 

ro ides a re inder o  Singa ore s natural heritage 
be ore de elo ent changed the island ore er  and 
is o  i ense i ortance ro  a conser ation oint 
o  iew   t contains trees nati e to Singa ore which 
are now rare s eci ens as a result o  de orestation  
both locally and in the region   ncient giant 

i terocar s o  un aralleled si e on the island can 
be ound growing in the Rain orest and o erall  
o  the lants contained within it are considered rare 
in Singa ore   urther ore   s ecies considered 
at one oint to be extinct  were redisco ered within 
the Rain orest area and now re resent the only 
re aining s eci ens in Singa ore   

The resence o  historic landsca e eatures such as 
al  alley laid out in  The ell 2  and 

the Sundial arden 2  rein orces Singa ore 
Botanic ardens  heritage signi icance as a cultural 
landsca e

The ense ble o  historic buildings which contribute 
to the cultural landsca e o  the Botanic ardens 
includes 2 Conser ed Buildings built between 
the s and 5 s    i e were erected or use 
as residential and ad inistrati e buildings or the 
Botanic ardens  senior sta  and se en or use by 
sta  and students ro  the or er Ra les College   

hilst ten are bungalows  their architecture aries  
showcasing di erent as ects o  the architectural 

history o  Singa ore and o  historic bungalow styles 
including the Black and hite and rt eco styles   

Extant bungalows ro  this era are now ery rare in 
Singa ore   Only  o  the original black and white 
bungalows which housed the colonial residents are 
still in existence   No other South or Southeast sian 
botanic garden can clai  to ha e such e inent 
and rare exa les o  their region s architectural 
heritage within a largely unchanged setting   Two 
structures  the Bandstand and Swan ake a ebo  
are Conser ed Structures

Leading Scientific Institution of Tropical Botany 
and Horticulture

Since 5  the Singa ore Botanic ardens has 
continued to be a leading centre in lant science  
research and conser ation in Southeast sia   
Today  it is internationally recognised as a leading 
institution o  tro ical botany and horticulture   
ts library and herbariu  collections ser e as 

an i ortant re erence centre or research on 
the region s lora or botanists ro  around the 
world   The herbariu  and associated collections 
are distinguished both in the region and globally 
because o  their articular contribution to 
tro ical biodi ersity research and in entorying  

ore s eci ically within the alay eninsula   No 
other herbariu  in South or Southeast sia can 
clai  to contain collections o  such uality or 
co rehensi eness in the original landsca e 
within which they were established   The Botanic 

ardens  herbariu  can be singled out as ha ing 
been unda ental to  and still continuing to lay 
a key role in the co ilation o  the only well
docu ented lora o  eninsular alaysia in su er 
rich e erwet Southeast sia where ew tro ical 
loras ha e e er been co leted   n a growing 

scenario o  land use changes and increasing 
conser ation concerns it is i ortant to underline 
how the scienti ic organisation o  the alaysian 
lora and its continuing u date relied and continues 

to rely on a or s eci en archi al acilities such 
as those ro ided by the Singa ore Botanic 

ardens   dditionally  the se inal ublications 
on alaysian lora are largely based on resources 
ro  the Singa ore Botanic ardens and any are 

written by sta  ro  the Botanic ardens   The site 
re resents the cradle o  breeding science or orchid 
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hybrids in sia  irst initiated at the Botanic ardens 
in the 2 s s with or al orchid breeding 

rogra es continuing to this day

The Botanic ardens  wide ranging collections 
are in aluable   The li ing collections  which artly 
e body the Botanic ardens  historic de elo ent  
sha e its ublic a earance and lay an i ortant 
role in the site s scienti ic and conser ation unctions  
include  lant accessions and 2  taxa   In 
vitro collections include 2  icro ro agation 

lantlets   The reser ed collections held in the 
herbariu  include 5  lant s eci ens 

 o  which are ty e s eci ens   ungal 
collections and 2  s irit accessions   The ibrary 
and archi e hold 2  books   ournal titles  
2  a s   hotogra hs  2  aintings
illustrations as well as s  icro iches  icro il s 
and un ublished anuscri t aterial

Integral Role in the Social History of Singapore 

The Botanic ardens has layed an integral role 
in the social history o  Singa ore  ro iding a 
backdro  or the li es o  its residents  both ast and 

resent  and a continued sense o  lace and identity   
Singa oreans dee ly cherish the Botanic ardens  
which they isit or e eryday recreational ur oses 
as well as to celebrate o entous occasions and 

ersonal ilestones in their li es   n 5  the 
Botanic ardens was s eci ically icked as the 

enue to launch ulti cultural celebrations ai ed 
at ins iring and achie ing social har ony and racial 
integration in Singa ore rior to its inde endence   
These were o ened at the Botanic ardens by then 

ri e inister ee uan ew  in ront o  an audience 
o  22   This was a key ilestone in relation to 
the birth o  Singa ore as an inde endent nation and 
the de elo ent o  a national culture

Instrumental in the Greening of the City

The Singa ore Botanic ardens was and 
continues to be instru ental in the greening and 
trans or ation o  Singa ore into a arden City
City in a arden  success ully i le enting the 
or er ri e inister ee uan ew s ision and 

arden City  rogra e that started in the s   
The Botanic ardens ro ided the ex ertise  skills 

and resources needed to i le ent the ision and 
continues to contribute through its lant research  
education and conser ation work   The knowledge 
and resources ro ided by the Botanic ardens 
enthused and e owered the eo le o  Singa ore 
to take an acti e role in the greening o  their city  
ostering a sense o  ride and ownershi  within its 

citi ens   t can be said that the Botanic ardens  
in ol e ent in the greening o  Singa ore dates as 
ar back as the s  when  under Cantley the 

Su erintendent o  the Botanic ardens at the 
ti e  the Botanic ardens assu ed the role o  

ro agating trees or lanting in Singa ore s streets  
arks and natural areas  

Attributes of Outstanding Universal Value

 su ary o  the key attributes that together 
con ey the ro osed Outstanding ni ersal alue o  
the Singa ore Botanic ardens  and which need to 
be rotected  anaged and onitored  is ro ided 
in Box 9

b  Criteria under which nscri tion is 
ro osed

The Singa ore Botanic ardens is ro osed or 
inscri tion on the orld Heritage ist under Criteria 
ii  and i  o  the orld Heritage Con ention

Criterion (ii) – “Exhibit an important interchange 
of human values, over a span of time or within 
a cultural area of the world, on developments 
in architecture or technology, monumental arts, 
town planning or landscape design”. 

The Singa ore Botanic ardens has been a ro inent 
centre or lant research in Southeast sia since the 

th century   t continues to lay a leading role in 
the interchange o  ideas  knowledge and ex ertise in 
tro ical botany  agricultural econo y and horticulture 
and re resents an i ortant re erence centre or 
botanists all o er the world   The Botanic ardens 
has gained international recognition or starting 
and aintaining traditions in lantation agriculture  
natural history  biodi ersity science and conser ation 
in the region and has also layed a i otal role in 
the greening o  Singa ore  which in luenced town 

lanning in other cities in Southeast sia  
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1.) The Botanic Gardens’ role as a leading 
centre in plant science and conservation, 
which has been a key function for the site 
since the late 19th century.  

reas o  ocus ha e included:

 lant exchange and econo ic botany  associated 
with colonial lantation cro s

 lant breeding orna ental lant research
 lant taxono y and syste atic botany
 Biodi ersity and lant conser ation   
 Ca acity building and collaborati e work  the 

Botanic ardens continues to endea our to share 
its knowledge and skills widely and encourage 
collaborati e research   

2.) The well-defined multi-layered cultural 
landscape, which includes a rich assortment 
of historic features and clearly demonstrates 
the site’s evolution.  

This includes:

 The site s original s leasure garden layout  
an unusual landsca e design in the tro ics 
containing interconnecting cur ing athways and 

promenades, a levelled parade area for military 
bands to lay usic and a ocket o  ri ary 
lowland rain orest   t also includes Swan ake  
created in 

 Other historic landsca e eatures including 
heritage trees  heritage lant collections e g  

rangi ani collection  al  alley  The ell 
2  the Sundial arden 2  and brick ste s 

constructed during the Second orld ar   
 The ense ble o  sur i ing historic buildings and 

structures e g  Burkill Hall and the bandstand   

3.) The invaluable living and preserved 
plant collections, which underpin the site’s 
scientific, conservation, educational and 
recreational functions   

These consist o :

 The li ing collections which include  lant 
accessions which re resent 22  lant a ilies  

 general  5  s ecies and 2  taxa    
nu ber o  accessions re date the ardens  
establish ent and so e are rare   The site also has 
genetic collections

 The reser ed collections  housed in the 
internationally accredited Herbariu  which 
include 5  dried a er ounted lant 
s eci ens  o  which  are ty e s eci ens  

 ungi s eci ens and 2  lant ungi 
s eci ens reser ed in alcohol   

 The bibliogra hic and isual re erence collections  
housed in the library and archi e  which include 
2  books a hlets   ournal titles  2  

aintings  illustrations   

4.) The site’s key contribution to the 
development of Singapore’s identity and 
social development.

 The continued resence and sur i al o  the Botanic 
ardens con eys a strong sense o  lace and 

identity to Singa oreans
 The site ro ides a cherished and o ular agshi  

green s ace and isitor attraction  which continues 
to oster co unity cohesion and cultural and 
social ties in Singa ore

5.) The site’s key contribution to the greening 
of Singapore, which has influenced town 
planning in other cities across the world.

 The Botanic ardens was central in a ractical  
training and research ca acity  to the deli ery 
o  ee uan ew s arden City  now City in a 

arden  ision   
 Today it lays a central role in ro iding ex ertise 

and lant aterial or in situ conser ation e orts 
in Singa ore  it deli ers i ortant educational 
acti ities and also re ains a key co onent o  
Singa ore s green in rastructure network

BOX 9 TTR B TES O  O TST N N  N ERS  E
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Development in Economic and Ornamental 
Plant Research 

s one o  the ost i ortant Nurseries o  the 
E ire  during the ex ansion o  the British E ire  
the Singa ore Botanic ardens has layed a 
critical role in acilitating the interchange o  ideas 
and technologies integral to the roduction o  
econo ically i ortant lants   This interchange has 
spurred important developments in many industries 
and has thus exerted a ro ound in luence on the 
econo ic and social de elo ent o  the region   n 

articular  the Botanic ardens  contribution with 
res ect to latex roducing cro s rubber es ecially  
and orna ental lants has le t an indelible ark 
on the world   This interchange o  ideas is today 
re lected artly in the Botanic ardens  li ing 
collections which contain 2  trees originally lanted 
as art o  the Econo ic ardens and a ast array o  
orchids  and artly in its built eatures Ridley Hall 
and Holttu  Hall each res ecti ely once housed 
Ridley and Holttu s o ices and laboratories   

The Botanic ardens continues to o erate a 
s ecialised orchid breeding rogra e and is 
hosting a new rubber lantation or research and 
genetic conser ation ur oses ro  2  

The Botanic ardens re olutionised the co ercial 
rubber industry in Southeast sia   ro  the 
Botanic ardens  H  Ridley  irector 2  
conducted extensi e research on the cro   Through 
his discerning selection o  higher yielding rubber 
strains  Ridley with su ort ro  the Botanic 

ardens  sta  er ected the culti ation o  rubber   
This  together with the new  trend setting rinci les 
and ethods or ta ing and curing rubber  which 
Ridley had established14  acilitated the success o  
the rubber industry and trans or ed the landsca e 
and econo y o  Southeast sia15    The wides read 
su ly and use o  rubber ulti ately led to i ortant 
technological ad ance ents in se eral industries 
e g  auto obile  a iation and textiles  with ar

reaching global i act   Har ey irestone  son 
o  the ounder o  the irestone Tire and Rubber 

14 Brockway  describes how by 1897 Ridley had worked 
out the ‘wound response’ method of tapping, which yielded 
quantities of latex without injuring the tree

15 arious articles ro  The ardens  Bulletin Straits 
Settle ents  ong   2 2   hundred years o  the 

ardens  Bulletin  Singa ore  ardens  Bulletin Singa ore  
64  2  urseglo e  J  5  History and unctions o  
botanic gardens  Tro  gricultural  Trin  34  5

Co any  once stated: it was not until 1898 that 
any serious attention was paid to plantation 
development.  Then came the automobile and with 
it the awakening on the part of everybody that 
without rubber there could be no tires, and without 
tires there could be no automobiles 16   ndeed  
natural rubber lantation ar ing and new ta ing 
techni ues acilitated the ass roduction o  

neu atic tyres and auto obiles and technological 
ad ance ents associated with this industry   Third 
generation sa lings can be ound growing in the 
Botanic ardens today by the Botany Centre  

ro iding a link to rubber trees originally lanted by 
Ridley

By  Ridley s ersistent ro otion o  rubber as 
a aluable in est ent or lantation owners had 
led to se en illion rubber seeds being su lied 
and sold ro  the Botanic ardens  Econo ic 

ardens    great ro ortion o  this went to alaya  
or who  rubber roduction is elt to ha e ade 

one o  the greatest contributions to ros erity   
Today  the Southeast sian share in natural rubber 
area is three uarters o  the global area17   Ridley 
also ex eri ented with latex roducing gutta trees 

utta ercha  hite gutta   atex ro  the latter 
was later used to coat the irst undersea cables  
enabling international teleco unications

nother key lantation cro  ro oted by Ridley 
was oil al  Elaeis guineensis   n a se inal a er 

ublished in  Ridley raised the econo ic 
otential o  the al  which un istakably created 

a de and or seed   lthough it a ears that 
no co ercial lantation o  any si e was e er 
atte ted in Singa ore itsel  ro   onwards 
oil al  lantations were being established in the 

alay eninsula where business grew steadily be ore 
ex anding ex onentially ro  the s   lant 
trials o  ecacuanha Carapichea ipecacuanha  the 
standard drug or dysentery  which had re iously 
ailed in ndia  were success ul at the Singa ore 

Botanic ardens during the id s  within 
only two years the irst co ercial consign ent 
a eared on the ondon arket

 e hyr   and ldo   2   The nternational Natural 
Rubber arket   Econo ic History Ser ices 
online

 nternational Rubber Study rou  2 2  The Rubber 
Statistical Bulletin  
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Orchids ha e been associated with the Botanic 
ardens since its establish ent a giant tiger orchid  
lanted in the ardens in  can still be ound 

growing in its original location   Howe er  it was 
not until the late 2 s  under the irectorshi  
o  Eric Holttu  that the Botanic ardens  acti e 
orchid hybridisation rogra e was launched   
n 2  ro essor Hans Burge  o  ur burg 

showed Holttu  a new ethod o  asy biotic 
orchid seed ger ination18 now known as in vitro 

ro agation  which led to Holttu  setting u  an 
orchid seedling culture laboratory in Holttu  Hall   
There he conducted any ex eri ents  and  by 
the end o  2  he was able to de onstrate the 

erits o  this new techni ue  which allowed hi  
to raise hybrids with con idence  e iciently and in 
greater nu bers   ollowing his initial success with 
hybridisation  Holttu  re ined the ob ecti es o  the 
breeding rogra e  ha ing realised that urther 
i ro e ents could be ade on ree lowering cut
lower hybrids in ter s o  colour  texture  or  and 

growth rate   nstead o  ocusing on ree lowering 
hybrid lants or gardens  the e hasis shi ted to 
the roduction o  cut lower hybrids or co ercial 
culti ation   s a result  hybrids such as Aranda 

eborah  Aranda Hilda alistan  Spathoglottis 
ri rose  and Dendrobium Tan Chye Sia  were 

created  which beca e either success ul arent 
lants or hybridisation or co ercially i ortant 

cut lowers or ex ort   Holttu  laid the oundation 
or the establish ent o  the orchid cut lower 

industry in Southeast sia and around the world   

Today the Singa ore Botanic ardens is recognised 
as the cradle o  breeding science in sia or orchids  
with hybrids roduced by the breeding rogra e 
in odern laboratories ha ing regularly gained 
international recognition   The Botanic ardens 
has registered ore than 5  hybrids in the ast 

5 years  an unri alled acco lish ent a ong 
botanic gardens across the world   hilst ri ate 
breeders ha e now taken the lead in de elo ing 
hybrids or the cut lower industry  se eral o  the 
hybrids bred by the Botanic ardens are still being 
ex orted as cut lowers e g  Aranthera nne Black  
Aranda a ula and Oncidium oldiana   The 
Botanic ardens now ocuses on breeding hybrids 
or landsca ing  horticultural shows and Singa ore s 

 orchid na ing rogra e   

18 Originally de elo ed by ro essor ewis nudson

Biodiversity and Conservation Research

The i ortance o  research linked with the 
herbariu  has led to the Singa ore Botanic 

ardens being recognised as or ing a ital art 
o  Southeast sia s backbone or biodi ersity and 
conser ation sciences   Research carried out by the 
Botanic ardens  sta  and isiting s ecialists  in well
e ui ed odern buildings  has and continues to 
contribute to both the botanical understanding o  the 

alay eninsula as well as that o  the Southeast and 
East sian regions   The Singa ore Botanic ardens 
collaborates with all institutions worldwide that 

aintain acti e research rogra es relating to the 
study o  the s ectacularly rich lora o  the tro ical 
and subtro ical regions and since its establish ent 
has de elo ed scienti ic relationshi s across the 
globe   This has led to an on going interchange o  
ideas  trans er o  technology and ca acity building  
which has contributed to ad ances in scienti ic 
understanding and biodi ersity conser ation in 
Singa ore and elsewhere in the world

 wide range o  internationally i ortant and 
in luential a ers  key works and re erence books 
ha e been written by botanists  so e o  world 
renown  working at the Singa ore Botanic ardens or 
hea ily relying on resources ound there   Exa les 
include: lora o  the alay eninsula by Ridley 22
25   ictionary o  Econo ic roducts by Burkill 

5  ayside Trees o  alaya by Corner  
52 and  The urian Theory by Corner  
5  ngios er  lora o  Singa ore ro ect by Tan  

Chua and Turner 5  and Begonias o  eninsular 
alaysia by iew 2 5   The work o  the Botanic 
ardens  current researchers continues to contribute 

to scienti ic ublications and loras o  the region

The Botanic ardens  tradition o  widely disse inating 
in or ation and su orting scientists outside o  
Singa ore is still re alent today  ublication o  the 
Botanic ardens  research and ad ice dates back to 

 when the Botanic ardens launched the irst 
scienti ic agricultural ournal in the alay eninsula  
but the interchange o  ideas between the Singa ore 
Botanic ardens and other botanical institutions 
including the Royal Botanic ardens  ew and a 

nu ber o  British and non British gardens  in relation 
to their o eration anage ent and botanical
agricultural horticultural acti ities had been taking 

lace ro  the onset s   
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Development in Town Planning

The Singa ore Botanic ardens layed a i otal role 
in the greening o  Singa ore  which has in luenced 
town lanning in other cities across the world   
Singa ore s arden City ourney began in  
when then ri e inister ee uan ew lanted 
a e at tree Cratoxylum formosum  signi ying 
the start o  the greening ca aign   n res onse to 
the launch o  the tree lanting ca aign in  
and arden City  ision in  the Singa ore 
Botanic ardens artly re ised its ission to 
s earhead the greening o e ent by ro iding the 
ex ertise and resources needed to acco lish this 

ision e g  through the ro ision o  lant aterial  
the establish ent o  the School o  Orna ental 
Horticulture and research into lant health and 
new s ecies introductions   ndeed  the Botanic 

ardens has contributed signi icantly to Singa ore s 
trans or ation into a arden City through its work 
in lant research  education and conser ation  Sta  
at the Botanic gardens also ublished use ul guides 
including a Guide to Tree Planting ublished in  
by   l honso19    

hilst the Botanic ardens no longer acts as 
the nursery or the greening o  Singa ore and 
is no longer ho e to the School o  Orna ental 
Horticulture  it continues to work closely with 
di erent de art ents within N arks  which has 
taken on the role o  s earheading the greening o  
Singa ore   

The Botanic ardens also lays a central role in the 
ro agation and re introduction o  nati e orchids 

and gingers as art o  the greening rogra e   
Through the deli ery o  a wide ranging educational 

rogra e  the Botanic ardens lays a central 
role in enhancing co unity awareness and 

artici ation in relation to lants  nature and the 
greening o  the island   The decision to locate 
N arks  head uarters the go ern ent board 
s earheading the greening o  Singa ore  at the 
centre o  the Singa ore Botanic ardens echoes 
the enduring link between the Botanic ardens and 
the greening o e ent    range o  ro essional 
training courses  led by the Centre or rban 

reenery and Ecology C E  based in House  
take lace at the Botanic ardens  including an 

19 This rein orces the Botanic gardens  in ol e ent in the 
greening o e ent ro  its ince tion

international executi e rogra e ocused on 
the greening o  Singa ore   This rogra e has 
been attended  or exa le  by delegates ro  

ngola  Brunei  China  ndia  Ja an  orea  alaysia  
auritius and Turkey

Singa ore s City in a arden  town lanning and 
greening a roach has been a source o  ins iration 
or a nu ber o  other Southeast sian existing and 
lanned cities  

Criterion (iv) – “Be an outstanding example of a 
type of building, architectural or technological 
ensemble or landscape which illustrates (a) 
significant stage(s) in human history”.

The Singa ore Botanic ardens is an outstanding 
exa le o  a British tro ical colonial botanic 
garden and the best reser ed o  its kind   This 
cultural landsca e de onstrates its di erent stages 
o  de elo ent since 5  through its layout20, 
extant historic landsca e and built eatures and its 
uses and unctions   The e olution and sustained 

reser ation o  the Botanic ardens re lects the 
changing shi t in attitudes regarding the role 
and unctions o  botanic gardens worldwide and 
throughout Southeast sia   The asse blage 
o  historic landsca e eatures  and buildings 
and conser ed lowland ri ary rain orest in 
co bination  richly illustrate the de elo ent 
and ixed role o  the Botanic ardens during the 

eriod o  British colonisation   These  together 
with ore recent inter entions since Singa ore s 
inde endence  which res ect the cultural heritage o  
the ardens  continue to su ort the ery signi icant 
scienti ic  educational  cultural and recreational role 
and o er o  the Botanic ardens in the odern city
state o  Singa ore  

Development of the Landscape

The Botanic ardens  rain orest is a re inder o  
the egetation which would once ha e co ered the 
island  whilst its s layout in the southern art 
o  the Botanic ardens  illustrates an unusual style 
o  landsca e design in the tro ics  na ely a British 
ins ired leasure garden   The leasure garden layout 
by Ni en  which was ins ired by a co bination o  the 
20 The layout has le  the unusual legacy o  the English 

andsca e o e ent in a tro ical en iron ent
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to ogra hy o  the site and the English andsca e 
style and ictorian ublic ark layouts  broadly 
sur i es intact   Such landsca es are rarely seen near 
the e uator  being ty ical o  the te erate regions   

eteran trees growing in the northern art o  the site 
as well as House  the or er ield assistant s house  
echo the or er resence o  Econo ic ardens  
whilst dis lays o  orchids re ind isitors o  the 
Botanic ardens  continued internationally signi icant 
work with this lant a ily  

Ensemble of Historic Buildings

The Singa ore Botanic ardens contains sur i ing 
buildings  which re resent notable stages in the 
de elo ent o  colonial architecture in Singa ore   
Burkill Hall  is not only the oldest sur i ing 
building in the Botanic ardens but is also a good 
and rare sur i al o  a lantation style Black and 

hite Singa ore bungalow   Si ilarly E J H  Corner 
House  although ore odest in scale  is also 
a ty ical exa le o  a Black and hite bungalow 
executed to a high le el o  cra ts anshi  and detail 
o  cli atically sensiti e design  

The ense ble o  historic buildings in the Botanic 
ardens bears witness to the di erent stages o  

the e olution and unctions o  the Botanic ardens 
and as a whole contributes to the signi icance o  
the cultural landsca e   The buildings are strongly 
linked to a tradition o  ro iding housing or 
o icials and ad inistrators during the colonial 
era   hist Burkill Hall and E J H  Corner House 
were constructed as residences or the Botanic 

ardens  Su erintendents  irectors and ssistants  
Ridley Hall 2  and Holttu  Hall 2  were 
constructed as ad inistrati e buildings o ices  
laboratories and the library herbariu   These 
buildings ro ide i ortant re inders and links to 
the bygone resence and e orts o  a great nu ber 
o  botanists  including a nu ber o  British ew
trained botanists who had a a or in luence on 
steering the ardens  early direction and whose 
work carried a world wide i act  

Houses 5  on the other hand  were built during the 
early 2 s to ro ide acco odation as well as 
o ices or acade ics working in the or er Ra les 
College  Singa ore s irst tertiary college  de elo ed 
on land which had re iously or ed art o  the 

Botanic ardens   House  and the arage were 
built in  and 2 2  ser ing as the residence 
o  the Econo ic ardens  ield ssistant and 

arking s ace or College ro essors   The Ra les 
Hall Building was built in the 5 s as halls o  
residence or College students   art ro  the latter  
the historic buildings in the Botanic ardens were 

odest and do estic in scale with locations that 
were con enient or the o erational re uire ents 
o  the gardens at the ti e   Today  with a range o  
di erent unctions  they re ain an essential art o  
the Botanic ardens  landsca e as well as ro iding 
e idence o  its e olution   

Colonial Beginnings to National Identity

The Botanic ardens was and continues to be 
integral to Singa ore s heritage and de elo ent as 
a nation   The Botanic ardens illustrates signi icant 
stages in hu an history  both in relation to British 
colonisation and the history o  Singa ore   ts 
landsca e today bears i ortant testi ony to the 
long lasting history and uni ue contribution o  the 
Site to the regions  econo ic  social and scienti ic 
de elo ent   Both the British and subse uently 
the Singa ore o ern ent ade concerted e orts 
to reser e this cultural landsca e  which ro ides 
a continuous and essential sense o  lace and 
identity or Singa oreans   longside its sustained 
scienti ic  educational and recreational roles  the 
Botanic ardens layed and continues to lay an 
i ortant role in ostering co unity cohesion and 
cultural and social ties in Singa ore   The Botanic 

ardens has  or exa le  continuously ro ided 
usical entertain ent and concerts or isitors and 

users  ro  the original ilitary bands laying on 
the arade ground in the th century to the current 
concerts at Sy hony ake   nusually  usic was 
o ten layed by the light o  the oon in the th 
and early 2 th centuries
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c  State ent o  ntegrity

The O erational uidelines re uire that the integrity 
o  the No inated ro erty be de onstrated   The 

uidelines state that integrity is a easure o  the 
wholeness and intactness o  the cultural heritage 
and its attributes

Completeness 

The No inated ro erty includes the co lete 
range o  sur i ing ele ents necessary to ex ress 
its Outstanding ni ersal alues as an exce tional 
exa le o  a British tro ical colonial botanic garden 
in Southeast sia  an integral ele ent o  Singa ore s 
heritage and de elo ent as a nation  and an 
illustration o  interchanges o  alues connected 
to ideas  knowledge and ex ertise in tro ical and 
econo ic botany and horticulture   

t enca sulates all the key ele ents that bear 
witness to the historic de elo ent o  the Botanic 

ardens  landsca e and the Site s continued 
scienti ic  educational and recreational unctions  

 The ro osed orld Heritage Site boundary 
includes:

 The original extent and associated layout o  the 
original Botanic ardens  de elo ed during the 

s as leasure gardens with a ur ose ully 
conser ed area o  ri ary rain orest and arious 
original Heritage Trees located outside it

 The land annexed to the Botanic ardens in 
 which contains key heritage eatures such 

as Swan ake  Burkill Hall and al  alley

 art o  the original northern extension o  the 
Botanic ardens Econo ic ardens   
which contains heritage eatures such as trees 
originally lanted in the Econo ic ardens  the 

ield ssistant s house House  and Chinese 
to bs dated 2  which ro ide a link with 
the re ious land owners

 Buildings which testi y to the site s i ortant 
role in the interchange o  ideas  including 
Holttu  Hall  which housed Holttu s in vitro 
orchid ro agation unit  and Ridley Hall  the 
Botanic ardens  earliest ad inistrati e building 
originally constructed to house the Herbariu  

and ibrary collections but later used by Ridley as 
his office and laboratory

 The li ing  reser ed  genetic and bibliogra hic
isual re erence collections

Adequate Size

etailed consideration has been gi en to 
deter ining the si e o  the No inated ro erty    
The boundaries ha e been drawn to ensure the 
co lete re resentation o  the range o  landsca e 
and built eatures and rocesses which con ey the 

ro erty s signi icance as discussed in Sections b 
and c  co leteness    

hile the No inated ro erty s boundary could 
be extended urther to the north and south west 
to include the entirety o  the Singa ore Botanic 

ardens  extent  these areas contain no eatures 
o  i ortance that are not already re resented 
ade uately   The land to the north known as the 
Bukit Ti ah Core  was gi en back to the Botanic 

ardens o er the eriod 5 2 5  whilst the land 
to the south west known as the Tyersall orest  
was added to the Botanic ardens in 2  and is 
currently under de elo ent

Adverse Effects of Development/Neglect

The No inated ro erty bene its ro  a rigorous 
and well resourced regi e o  aintenance and 
control or its so t hard landsca e eatures   This is 
also true or the site s built eatures  although these 
would bene it ro  being ins ected on a ore 
regular basis   

The aster lan de ised in the late s early 
s  introduced new eatures acilities in the 

Botanic ardens e g  the Healing arden and 
Botany Centre  re uired to eet 2 st century 
recreational  educational and scienti ic needs   
These were care ully designed and located in order 
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to reser e the Botanic ardens  cultural heritage  
a oiding i act on their abric and or setting

The legal duties laced u on the No inated 
ro erty ro ide additional assurances against 

neglect and negati e i acts ro  de elo ent   
So e o  these ha e been in lace since the id

s

Condition 

The hysical abric o  the No inated ro erty is in 
good condition and the rocesses o  deterioration 
well controlled through easures such as ter ite 
ins ections  building restoration  successi e lanting 
and regular site ins ections by e bers o  sta   

ll the historic ele ents that are needed to 
understand the core o  the cultural landsca e o  
the Botanic ardens i e  landsca e design layout  
historic buildings  eteran trees  re nants o  
Econo ic ardens and ri ary Rain orest tract  
re ain intact   The continued resence o  the 
Herbariu  ibrary and research laboratories bears 
testi ony to continued use o  the Botanic ardens 
or scienti ic research  

Summary Statement of Integrity

The No inated ro erty includes within its 
boundary all ele ents necessary to ex ress its 
Outstanding ni ersal alues   ts co leteness 
is re resented by the range o  landsca e eatures  
buildings and structures ost closely associated 
with the Singa ore Botanic ardens as a British 
colonial botanic garden   The layout and ense ble 
o  landsca e  buildings and structures included in 
the No inated ro erty ha e high integrity  being in 
good condition and ha ing sur i ed irtually intact   
The hysical abric o  the ro erty largely has not 
su ered ro  ad erse e ects o  de elo ents 
or neglect  with ina ro riate changes controlled 
through statutory rotection and anage ent 

easures   n addition  late 2 th century changes 
re lect the on going de elo ent o  the historic 
use o  the No inated ro erty and its role in ublic 
education   They do not signi icantly dilute the 
cultural landsca e  strong sense o  lace or traditions 
that endure at the Singa ore Botanic ardens   

d  State ent o  uthenticity 

Singa ore Botanic ardens has and continues to be 
a working scienti ic institution  a lace o  learning 
and a hugely o ular ublic a enity and isitor 
attraction   hilst the Botanic ardens  layout has 
e ol ed and been re ined o er the last 5  years  
with so e buildings and landsca e eatures ha ing 
been re o ed to ake roo  or i ro ed acilities 
or new attractions  the cultural and natural heritage 
eatures central to the ex ression o  the site s 

Outstanding ni ersal alues ha e been reser ed   

The O erational uidelines re uire that ro erties 
no inated under criteria i  to i  ust eet 
the conditions o  authenticity   The conditions 
o  authenticity set out in the uidelines that are 
rele ant to the Singa ore Botanic ardens are 
discussed with res ect to the ollowing attributes:

 Form and design

 aterials and substance

 se and unction

 Traditions  techni ues and anage ent syste s 

 ocation and setting

 ntangible heritage

Form and Design

Since the establish ent o  the Botanic ardens in 
5  its extent has ex anded and contracted and 

so e o  its dis lay collections and built eatures 
ha e changed   Howe er  o erall the Botanic 

ardens has retained all attributes necessary to 
ex ress its Outstanding ni ersal alue   This 

attern o  change  growth and de elo ent 
is integral to the history o  all botanic gardens 
and their ability to re ain rele ant in catering 
to the needs and de ands o  isitors as well as 
working scienti ic sta   Care ul aintenance 
and anage ent has enabled the intended 
or  and design o  di erent co onents o  the 

Botanic ardens to be retained   t is recognised 
that ina ro riate changes to anage ent and 

aintenance regi es could erode the design 
intention o  the No inated ro erty
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ey extant historic eatures which re lect 
authenticity o  design and or  include:

 The landsca e layout in the southern art o  the 
Botanic ardens  re ects accurately the original 

leasure garden  design o  the s laid out by 
Ni en   This includes the original undulating land 
or  Swan ake  the oldest orna ental 

water body in Singa ore  and ser entine ath 
layout radiating ro  the Bandstand Hill area

 The ri ary rain orest tract : redates the 
Botanic ardens and was ur ose ully retained 
by the gri Horticultural Society and subse uent 
go ern ents

 al  alley: established in 

 The otting ard area beside Cluny Road : 
sur i es ro  the s when the Botanic 

ardens assu ed the role o  ro agating trees 
or lanting in Singa ore s orest reser es  

streets and arks   The resence o  nurseries 
and ro agating acilities was and continues to 
be central to the work and unctionality o  the 
Botanic ardens  

 Burkill Hall  Ridley Hall 2  E J H  
Corner House  and Holttu  Hall 2 :   
bungalows built to ser e as ad inistrati e or 
residential houses or senior Botanic ardens 
sta   hilst their unction has now changed  
they all broadly retain their original design  or  
and key characteristics   Burkill Hall re resents 
a good and rare exa le o  a lantation style 
black and white Singa ore Straits Settle ent 
bungalow   E J H  Corner House  albeit being 
relati ely odest  is a ty ical exa le o  a black 
and white bungalow executed to a high le el 
o  cra s anshi   Ridley Hall is the Botanic 

ardens  earliest ad inistrati e building and 
is o  an architecture characteristic o  the Early 
Bungalow   Holttu  Hall is the only building in 
the Botanic ardens which dis lays a distinctly 
Euro ean style  though still incor orating 
eatures o  the Singa ore Straits Settle ents 

Bungalow   

 House : co leted in  was used as the 
residence o  the Econo ic ardens  ield 

ssistant   t is a odest building  which generally 
retains its original layout and a earance its 
o erhanging sun shading was howe er ossibly 
added in the 5 s   House  illustrates a 
transition ro  the traditional th century 
colonial bungalow e ito ised by the black and 
white houses o  Singa ore to the later ublic 

orks e art ent housing in uenced by the 
re alent rt eco style in England   

 The Sundial arden: laid out in 2  under 
Holttu s directorshi   ts water tanks were 
added in the s and the corner statues in 
c 2   The Botanic ardens  general layout is 
e ident and its sundial  designed by Holttu s 
wi e  re ains   n relation to the designed 
landsca e  it is recognised that the Sundial 

arden does not t in ery well with the rest 
o  the Botanic ardens due to its ore or al 
design  but is an extant historic eature dating 
back to 2  which is also o ular with isitors

 The ergola by the Sun arden: co leted in 
5 rebuilt 5   

 The Bandstand: erected in  to ro ide 
or al shelter or bands laying on the arade 

ground on Bandstand Hill  laid out in the s   
The Bandstand was used continuously or 
concerts ro  c  u  until the s and was 
used again in 2

 The brick ste s which descend to the lant 
House arden  constructed during orld ar  
with bricks ade by allied risoners o  war ro  
Changi rison

 hilst Sy hony ake dates back to  it was 
exca ated where a lake once stood  This lake  
Cluny ake  was exca ated in   

 Historic lanting o  arying ages: includes a 
nu ber o  eteran trees so e re dating the 
establish ent o  the ardens  and historic 

lant collections such as al s  rangi anis and 
orchids  as well as indi idual lant s eci ens 
such as the clu  o  tiger orchid by the or er 
unction o  O ice ate Road and ain ate 

Road  lanted in 
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Materials and Substance

The No inated ro erty co rises both structural 
and non li ing eatures as well as li ing egetation  
in all its any or s   The e he eral nature o  

lants akes the Singa ore Botanic ardens a 
dyna ic li ing cultural landsca e where change is 
ine itable and continuous   ll lants ha e inite li es 
and at so e stage a decision to re o e or re lace 
the  is una oidable   i e cycles ary enor ously 
which has resulted in a range o  lants ound in 
the Singa ore Botanic ardens today which re
date the Botanic ardens  establish ent  these 
include trees in the Rain orest as well as  other 
trees located across the site   2  trees and se en oil 

al s are belie ed to or  art o  the legacy o  the 
Botanic ardens  role as a colonial econo ic garden 
and third generation rubber tree sa lings ha e been 

lanted by the Botany Centre   

The a enue o  Sealing ax al s Cyrtostachys 
renda  was established in 5  the legu es by 
Swan ake in  the large clu  o  Nibung 

al  north o  Holttu  Hall in  and the 
Gigantochloa ridleyi ba boo in al  alley in 
the early 2 th century   n light o  the dyna ic 
nature o  the Botanic ardens and its sensiti ity 
to change  care ul aintenance  lanning and 
renewal cyclical re lace ent o  egetation  has 
been central to its anage ent since its ince tion   
This has resulted in uch original lant aterial 
being reser ed  either through the retention 
o  the lant itsel  or through ro agation and 
renewal using descendants o  the original lant 

aterial or the sa e s ecies ro  another stock   
The history o  de elo ent and change at the 
No inated ro erty  integral to its cultural alue  
has also resulted in so e new lant s ecies being 
introduced   ltogether a sense o  continuity 
between ast and resent in ter s o  the character 
and setting o  the Botanic ardens has been 
success ully reser ed   

The Botanic ardens  hard landsca e co onents 
e g  aths  bins  benches  lighting  are  or the 

a ority  ade u  o  conte orary aterials   The 
cli atic conditions ertinent to the Botanic ardens 
as well as the general wear and tear associated 
with the Site being a ublic attraction ha e resulted 
in these co onents needing to be re laced   

here er ossible these ha e been re laced 

with ite s ade o  the sa e aterial or odern 
aterials re licating their original aterial style   

Howe er  the Botanic ardens  aths ha e generally 
been resur aced using odern aterials

On balance extant historic buildings and structures 
retain uch o  their original abric: 

 Burkill Hall  Ridley Hall 2  E J H  
Corner House  and Holttu  Hall 2  
ha e each been restored   This was generally 
sensiti ely achie ed  using a ro riate aterials 
and techni ues aintaining original eatures 
and character   E J H Corner House would 
bene t ro  odern additions  such as the glass 
enclosures around the erandas  being re o ed     
The tegular ceiling boards in Ridley Hall detract 
ro  the buildings historic character

 ost o  the original aterials o  the external 
en elo e o  Houses 5 ha e been aintained 
and so e key internal eatures retained  
such as the staircase in each house and so e 
doors  windows  internal oinery and odest  
decorati e lasterwork in entrance halls     

 ost o  the original aterials o  the external 
en elo e o  the Ra es Hall Building ha e been 

aintained   nternally it has been re tted to 
acco odate new office uses  though the 
general character has been aintained    

 The garage block is reser ed in its original or  
retaining key eatures and the character o  the 
original building

 lthough House  aintains any o  its original 
exterior eatures  it has been altered internally as 
it has been ada ted or new uses o er ti e   ery 
ew original interior eatures sur i e

 The otting ard s buildings were gradually 
re laced   The existing buildings were not 
constructed using authentic aterials  in order 
or the  to be ore durable and eet odern 

needs

 The Bandstand has been restored   This was 
sensiti ely achie ed  using a ro riate aterials 
and techni ues
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 The Swan ake ga ebo was relocated to the 
site in  and recently restored   hile the 
balustrades  colu ns  acanthus acroteria and 
rainwater s out are original  the ridge cresting  
hi ed roo  brackets and ceiling are all later 
additions   There would be bene t in conducting 
urther research to establish the ga ebo s original 

design

 The colu ns and brackets o  the second historic 
ga ebo are original  unlike the etal hi ed roo  
rolled steel oist bea s and tension rods  

 Other built structures such as ergolas 
underwent restoration conser ation works  but 
this was sensiti ely achie ed   

Use and Function

The re it o  the No inated ro erty was extended 
ro  a leasure garden to a botanic garden in 

 when the gri Horticultural Society who irst 
established the Botanic ardens handed o er its 

anage ent and aintenance to the go ern ent   
E er since  the Botanic ardens has continued to be 
run as a botanic garden  aintaining docu ented 
and li ing collections o  lants or the ur oses o  
scienti ic research  conser ation  dis lay recreation 
and education   These roles are i ortant cultural 

alues o  the site   

The recreational alue and use o  the Botanic 
ardens has steadily increased  today it is the ost 

isited botanic garden in the world  used by a wide 
range o  user grou s   The Botanic ardens has long 
been an inclusi e eeting lace or all e bers o  
the co unity  who continue to cherish it dee ly

ll the Botanic ardens buildings  a art ro  those in 
the otting yard area ha e been gi en new uses  allowing 
the Botanic ardens to e ol e and eet conte orary 
needs   The resence o  nurseries and ro agating 
acilities  a library laboratories and a herbariu  ost 

now housed in new it or ur ose buildings  was and 
continues to be central to the work and unctionality 
o  the Botanic ardens    herbariu  and library ha e 
existed at the site since 5 and laboratories since the 
late th century  cco odation or irectors and 
senior e bers o  sta  is no longer ro ided on site  
but was the nor  u  until 

Traditions, Techniques and Management 
Systems 

The No inated ro erty has been anaged and 
aintained as a botanic garden since the late 
th century  which has ro ided continuity in 

its ad inistration   lbeit ha ing been anaged 
originally by an gri Horticultural Society  the site 
has continuously been under the anage ent o  
a dedicated garden tea  generally headed by a 
Su erintendent or irector   ro  the s the 
colonial go ern ent also contributed to the labour 
orce   n o erall continuity o  anage ent and 

aintenance re ailed  e en during the two world 
wars or when the Botanic ardens was ocused on 
the greening o  Singa ore   

n relation to horticultural ractices and traditions  
until  sta  li ed on site and ery o ten sons 
and daughters learnt the trade ro  their athers 
or others in order that they could continue to 
li e in the Botanic ardens   This learning role was 
e entually translated into the School o  Horticulture  
ounded 2 and continued until   The 

tradition o  labelling lants and kee ing records  
a tradition s eci ic to botanic gardens  has been 
u held at the Singa ore Botanic ardens since at 
least 5   

The Botanic ardens has and continues to ro ide 
the enue and backdro  or a nu ber o  local 
traditions  such as the celebration o  o entous 
occasions ersonal ilestones    key social 
tradition in the Botanic ardens is that o  usical 

er or ances  which began in c  and continue 
to this day

Location and Setting

hilst the Singa ore Botanic ardens has always 
been in the sa e location  its extent has ex anded 
and contracted o er the last 5  years   lthough a 
nu ber o  generally ore te orary buildings and 
structures ha e been re o ed o er ti e  alongside 
the a ority o  the Econo ic ardens both those 
originally located to the south west and the ain 
Econo ic ardens later located to the north  all 
other key historic eatures ha e re ained in the 
sa e location    s all nu ber o  lants ha e been 
relocated  including so e original trees ro  the 
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Econo ic ardens  which were trans lanted when 
the land was about to be lost   t should be noted 
that whilst buildings such as Ridley Hall and Holttu  
Hall re ain in their original location  their collections 
herbariu  library and genetic collections  

ha e been relocated to new re ises within the 
No inated ro erty  to ensure their security and 
sa ety   

The internal setting o  landsca e co onents has 
been retained on balance   The setting o  so e o  
the historic buildings has been so ewhat altered 
in so e cases   or exa le  the National Orchid 

arden  which surrounds Burkill Hall  is not the 
original landsca ing or this area   E J H  Corner 
House was originally located on Cluny Road when 
this or ed the boundary o  the Botanic ardens 
and was known as  Cluny Road  today it is set 
a ong lush egetation and it is unclear i  this was 
always the case or the design intention   Ridley Hall 
and Holttu  Hall are art o  a cluster o  buildings 
which  ro  2 to 2 2  included another building 
south o  Holttu  Hall  which housed the herbariu  
 this building was de olished and recently 

re laced with a te orary gallery s ace   The Botany 
Centre  co leted in 2  artly o ershadows 
Ridley Hall   Houses 5 are each situated so that 
their gardens look down onto the Botanic ardens 
and are largely secluded by egetation   On the 
ront  the houses look onto what has beco e a ring 

road around the college buildings   House  which 
is lower than the road le el  has been obscured 
by a large odern cano y   t also now aces a 
nu ber o  odern college buildings  which is also 
true o  House 2   Houses   and 5 re ain in close 

roxi ity to the historic college buildings with 
which they still or  a discernible grou   House 5 
is howe er slightly obscured by a new two storey 
building to its side   

The Bandstand s setting has generally been 
reser ed  des ite so e conte orary gardens 

ha ing been laid out close by and shrub beds ha ing 
been lanted around its base

Intangible Heritage

The No inated ro erty has long or ed art o  
Singa ore s social and cultural history  etched in 
the e ories o  generations o  Singa oreans and 

isitors and ro iding a continuous sense o  lace 
and identity in a ra idly changing en iron ent  

isitors re ain dee ly attached to the Botanic 
ardens and a reciate it or what it o ers 

culturally  socially and ersonally   The in aluable 
and distincti e green s ace it a ords hel ed sha e 
the cultural identity o  the island through the shared 

e ories o  any generations o  the Botanic 
ardens  isitors  and is art o  its uni ue character

Summary Statement of Authenticity

The key attributes that contribute to the 
Outstanding ni ersal alues o  the No inated 

ro erty eet the conditions o  authenticity   The 
landsca e  buildings and structures within the 
No inated ro erty ha e high le els o  sur i ing 
authentic abric and the s atial lanning and 
layout o  the No inated ro erty is authentic   
Considerable ele ents o  the No inated ro erty 
are either still used in the anner in which they 
were originally intended, or are used in a manner 
that is sensiti e to their original ur ose  

e  rotection and anage ent 
Re uire ents 

The No inated ro erty is rotected by laws o  
the Singa ore o ern ent  na ely the arks and 
Trees ct and the lanning ct  which ro ide or 
a range o  statutory conser ation designations and 
de elo ent control lanning easures that will 

rotect and conser e its attributes o  Outstanding 
ni ersal alue   The a ority o  the ardens is 

designated as a National ark  and the whole o  the 
No inated ro erty is designated as a Conser ation 

rea which includes a nu ber o  Conser ed 
Buildings and Structures  and it is also designated 
as a Tree Conser ation rea   orks a ecting these 
conser ation designations are strictly controlled 
under the rele ant legislation   The isual setting o  
the No inated ro erty within the ro osed Bu er 

one is rotected by stringent controls on the height 
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and or  o  buildings i le ented through the 
Singa ore aster lan   

ll land within the No inated ro erty is within the 
ownershi  o  the State and under the anage ent 
o  N arks   The Singa ore Botanic ardens  current 
annual o erating and sta  budget is S 5 illion  
with substantial additional unding a ailable to 
su ort a ariety o  in rastructural de elo ents 
and aintenance works   The Singa ore Botanic 
Gardens employs 125 full-time staff, supported 
by an acti e olunteer base   Res onsibility or the 

ardens  o erall anage ent lies with its irector 
who is assisted by two Senior e uty irectors 
and our e uty irectors    The anage ent 

lan sub itted with the No ination ro ides an 
o erarching ra ework or the long ter  rotection 
and conser ation o  the No inated ro erty   

le entation o  the anage ent lan is 
o erseen by a anage ent Co ittee co rising 
re resentati es ro  the National Heritage Board

reser ation o  Sites and onu ents  National 
arks Board Singa ore Botanic ardens  rban 

Rede elo ent uthority  Singa ore Touris  
Board  National ni ersity o  Singa ore  CO OS 
Singa ore  Singa ore Botanic ardens olunteers  
The inistry o  Education  The Nature Society 
Singa ore  The Singa ore ardening Society  The 
Singa ore Heritage Society  The Singa ore nstitute 
o  rchitects and the Tanglin Neighbourhood 
Co ittee    

There are currently no substantial threats to the 
Outstanding ni ersal alues o  the No inated 

ro erty   Co rehensi e and on going 
anage ent  aintenance and onitoring o  the 

No inated ro erty as a whole and its indi idual 
co onents will be undertaken in accordance with 
the a ro ed anage ent lan to ensure ade uate 

rotection and conser ation o  its attributes o  
Outstanding ni ersal alue   The Singa ore 

o ern ent is co itted to recognising the status 
o  the Singa ore Botanic ardens  as a orld 
Heritage Site  su orted by the rele ant legislation 
under the arks and Trees ct and the lanning ct

2 Co arati e nalysis

Botanical Gardens Inscribed as World Heritage 
Sites

hilst nascent botanic gardens can be reasonably 
identi ied in  or exa le  tec  Chinese  Egy tian 
and rabic cultures  it is widely acce ted that the 
world s irst botanic gardens were the th century 
uni ersity hysic or edicinal gardens o  taly   The 
Orto Botanico at adua in taly 5 5  inscribed as 
a orld Heritage Site in  is undoubtedly the 
inest exa le o  the renaissance hortus edicus   
nlike their successors  renaissance botanic gardens 

were de oted to growing edicinal lants as a 
research resource and at this stage botany was 
considered an ad unct to the study o  edicine   n 
light o  this  the botanical gardens o  the renaissance 
and those o  the colonial eriod do not in ite direct 
co arison  

The odern  botanic garden is a roduct o  the 
intellectual o e ent known as the Enlighten ent  
which co bined a sense o  aesthetic taste with a 
rational concern or scienti ic endea our   t beca e 
acce table to co bine beauty and science  which 
heralded the start o  the age o  botanic gardens   
Botanic gardens such as the Royal Botanic ardens  

ew 5  ondon   inscribed as a orld 
Heritage Site in 2  were set u  across Euro e 
to try to culti ate new s ecies brought back ro  
tro ical ex editions and beca e unda ental 
in both ro oting and encouraging botanical 
ex loration as well as establishing new botanic 
gardens ri arily or econo ic reasons

The colonial owers  and in articular the British 
and utch  established botanical gardens worldwide 
within their res ecti e e ires  ro  the Caribbean  

aci ic  ustralia and New ealand  to Hong ong  
ndonesia and South rica  The s read o  botanic 

gardens was the ark o  a global race to ursue 
new riches  as what were to beco e essential 
co odities s read around the world 21 Colonial 
botanic gardens  such as the Singa ore Botanic 

ardens  beca e laboratories or cro s which 
had been igrated out o  their nati e landsca es  
These Nurseries o  the E ire  enabled i erial 
do inance both ractically and ideologically in an 

21 Jackson   2  Buildings o  E ire  Oxford University 
Press
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era when botanical research was at the ore ront o  
scienti ic en uiry and a dri ing orce in the world 
econo y   These laces o  tran uillity and beauty 
were the ocus o  intense econo ic acti ity and cro  
growing during the colonial ex ansion late th
early 2 th century  which resulted in the ace o  
trade and balance o  ower changing ore er   ew 

ondon  layed a leading role in both establishing 
and co ordinating a worldwide network o  botanical 
out osts and was the British E ire s botanic hub 
back ho e   s described by Brockway  
Kew became a clearinghouse for the exchange of 
plant information and a depot for the interchange 
of plants throughout the empire; it sent plants 
wherever it saw commercial possibilities   The ery 
Euro ean nature o  ew as well as its role as other 
shi  sets it and its conte oraries e g  eiden  

ienna and aris  a art ro  colonial botanical 
gardens such as the Singa ore Botanic ardens

Two ore botanic gardens are inscribed on the 
NESCO orld Heritage ist  irstenbosch Botanical 
ardens Ca e Town  South rica  and the Rio de 

Janeiro Botanical arden Rio  Bra il   Both are 
inscribed as art o  uch larger sites na ely the 
Ca e loral ingdo  inscribed in 2  and the 
Rio de Janeiro: Carioca andsca es between the 

ountain and the Sea inscribed 2 2  and thus 
do not in ite direct co arison   The or er is a 

odern garden and was inscribed as a natural 
orld Heritage Site and the latter as art o  a site 

which consists o  an exce tional urban setting 
enco assing the key natural ele ents that ha e 
sha ed and ins ired the de elo ent o  the city o  
Rio de Janeiro the Rio de Janeiro Botanical ardens 
were laid out in  by the ortuguese  

t should be noted that whilst a s all nu ber 
o  Botanic ardens ha e been inscribed on the 

orld Heritage ist so e as art o  larger sites  
no colonial botanic garden  as a s eci ic ty e o  

ro erty  has yet been inscribed   The inscri tion 
o  the Royal Botanic ardens  ew in art denotes 
the British E ire s re arkable contribution to the 
international s read o  horticultural knowledge 
in ursuit o  econo ic gain   s ew s satellites 
and the E ire s institutional out osts  British 
colonial botanic gardens co lete the story o  
this worldwide exchange o  knowledge and lants   
O  the any satellites established in this global 
network  those in the tro ics and es ecially those in 

South and Southeast sia stand out   The Singa ore 
Botanic ardens re resents an outstanding exa le 
o  a British tro ical colonial botanic garden  the 
best reser ed o  its kind and one o  the ost 
in luential in ter s o  the econo ic botany 
work carried out there articularly in relation to 
rubber and ecacuana  thus aking it worthy o  
re resentation on the orld Heritage ist alongside 
its arent  ew

Tropical Colonial Botanic Gardens

 great concentration o  colonial botanic gardens 
lies in the hu id tro ics   The distincti e cli ate  
ecosyste s and biodi ersity o  this latitude 
distinguishes these botanic gardens ro  their 
counter arts in the rest o  the world as a result 
o  their uni ue out ut and character and their 

ercei ed historical alue or de elo ent o  new 
cro s   ndeed  the otential and challenges o  an 
e er wet  en iron ent and the resultant successes 
in econo ic cro  growing laces these gardens in a 
category o  their own  se arate ro  gardens in the 
seasonal te erate regions  where ost well known 
botanic gardens reside

ong all colonial botanic gardens in the world 
South and Southeast sian gardens ha e an 
unri alled i ortance in colonial history   No other 
region o  the world can clai  to ha e roduced 
botanic gardens as roducti e or as cutting edge as 
those in South and Southeast sia   The ioneering 
work done there was to steer the course o  history 
in new directions  re olutionising trade  to ling 
and establishing econo ies and deter ining the 
international ower balance   The ost i ortant o  
these tro ical colonial botanic gardens included:

 Sir Seewoosagur Ra goola  Botanical arden 
a le ousses Botanical arden  auritius 
rench British

 Bogor Botanic ardens and its extension ebun 
Raya Cibodas Botanical ardens  ndonesia 

utch

 Royal Botanic ardens eradeniya and 
its lowland and highland sister gardens  
Henarathgoda and Hakgala  Sri anka British

 Calcutta Botanic arden  ndia British
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 Hong ong oological and Botanical ardens  
Hong ong British

 enang Botanic ardens  enang sland  
alaysia British

 Singa ore Botanic ardens British

O  these tro ical colonial botanic gardens  only Sir 
Seewoosagur Ra goola  Botanical arden does 
not all within South and Southeast sia

British South and Southeast Asian Tropical 
Colonial Botanic Gardens

British South and Southeast sian botanic gardens 
were re e inent as a direct conse uence o  their 

utually ad antageous role as out osts o  the Royal 
Botanic ardens  ew and their lace within a wider 
network   ew was the ner e centre or all colonial 
botanic ex editions and the o e ent to research  
ex eri ent and culti ate aluable econo ic cro s 
within the E ire s nu erous colonies   Satellite 
botanic gardens were established or this ery 

ur ose  ex anding ew s global access to lant 
s ecies and data o er decades   t should be noted 
that the British network was uch bigger than that 
o  other colonial e ires  which generally only 
co rised 2 gardens  as o osed to the British 
E ire s  gardens that s read ro  Ja aica 
to Singa ore and i i when the British E ire was 
the ost extensi e e ire in world history   The 
in usion o  resources  direction and ex ertise ro  

ew and lant exchange between these botanic 
gardens enabled the world class research and 
disco eries that occurred there   These gardens 
or ed art o  a network radiating out ro  the 

ner e centre o  botanical acti ity at ew  not only 
bene itting ro  ew  but ro iding the essential 
resources which ade ew the world s ost 
i ortant botanical institution  

Colonial botanic gardens in South and Southeast 
sia take their lace in history as the sites where 

the ost i ortant de elo ents in econo ic 
cro  growing took lace during the th century   
The re olutionary ad ances in rubber  cinchona 
and oil al  had ra i ications on the global 
econo y  which established this region o  sia as 
an i ortant econo ic ower   alaya beca e 

the biggest rubber roducer in the world as a direct 
conse uence o  Henry Ridley s work on rubber  
which he carried out at the Singa ore Botanic 

arden during the late th century   n entirely 
new and boo ing econo y was created out o  
a lant which was not nati e to the region   This 
was inti ately intertwined with the technological 
ad ances in industries which bene itted ro  the 
e ergence o  this newly lenti ul resource   Ridley 
also ro oted the growing o  cacao and rican 
oil al   Singa ore Botanic ardens carried out 
ex eri ents with al ost e ery cro  which now 
exists in the region or which had otential to thri e   

hile Bogor Botanic ardens and its extension  
layed an i ortant role or the utch e ire  it 

does not co are to the i act British tro ical 
botanic gardens had on the success o  the British 
E ire

Royal Botanic Gardens Peradeniya 

The Royal Botanic ardens eradeniya  established 
in 2  contains  s ecies o  orchids  s ices  

al  trees and edicinal lants in a setting which 
is largely unchanged   ts landsca e layout is or al 
li ing collections are laid out in a strictly taxono ic

syste atic order  in co arison to the in or al 
English andsca e style ins ired layout ound at the 
Singa ore Botanic ardens   Three historic buildings  
classical in style  sur i e  na ely the Herbariu  and 
two onu ents dedicated to two o  the gardens  
or er irectors   So e o  eradeniya s s eci en 

trees are sub ect to on going i act by large 
nu bers o  roosting ruit bats

The Royal Botanic ardens eradeniya was the site 
o  i ortant ad ances in econo ic cro  growing 
es ecially tea and cinchona at its sister garden 
Hakgala  ounded  and its i ortance in the 
history o  econo ic cro  growing is signi icant 
within Sri anka  eradeniya and Henarathgoda 
contain a nu ber o  original rubber trees which 
are ro  the sa e source as those in Singa ore  
whose descendants ounded the rubber industry   

eradeniya was an i ortant early research acility  
a role which has continued on a greater scale in 
Singa ore   The herbariu  currently contains 
around 25  s eci ens   eradeniya exchanged 

lants with the Singa ore Botanic ardens ro  the 
s    
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Penang Botanic Gardens and Malacca Botanical 
Garden

The enang Botanic ardens or a long ti e better 
known as the ater all ardens  was established 
in  by the Straits Settle ents  ad inistration 
which was head uartered at the Singa ore Botanic 
ardens  and acted as a satellite sister garden  to 

the Singa ore Botanic ardens u  until the late 
s   t that ti e enang s o erseer re orted to 

the Straits Settle ents irector o  ardens  based 
at the Singa ore Botanic ardens   E ually  the 
botanical station at alacca  established in  
was under the aus ices o  the Straits Settle ents 
and its work was subsidiary to that o  Singa ore 
Botanic ardens   The i ortant work that was 
done at enang was intended to su ort that o  
Singa ore Botanic ardens  de elo ing initially as 
a re ository be ore being subsu ed as a lanting 
research centre ro  the s until orld ar   

uch o  the herbariu  at enang was incor orated 
into Singa ore Botanic ardens  herbariu  in  
and in 5   orld ar  had an ad erse i act 
on the enang Botanic ardens  linked to a lack o  
unds and direction and the accu ulation o  war 

debris in the ardens   on British re occu ation 
in 5  uch restoration and cleaning u  had to 
be done   s art o  ost war reorganisation  the 

enang Botanic ardens was se arated ro  its 
arent establish ent in Singa ore   The ardens  

role in research and botanical acti ities was 
gradually eroded   uch o  the enang Botanic 

ardens  original layout in or al in style  sur i es  
but with additions across the site including nursery 
acilities and other recent buildings   The renowned 

water all area  now anaged by the ater uthority  
is no longer ublicly accessible

Calcutta Botanic Gardens

Calcutta Botanic ardens  established in  is 
the largest and oldest site o  its kind in South sia   
ts layout has been altered since its ince tion  with 

so e ele ents such as the late th century teak 
lantation and the id th century leasure 

gardens o  the Calcutta gri Horticultural Society  
no longer re aining   ts s layout  designed by 
its then su erintendent r eorge ing  was raised 
or its uality  containing undulating sur aces and 

arti icial oats and lakes   The re housed herbariu  
contains 2 5 illion lant s eci ens ro  5  
a ilies co ared to Singa ore Botanic ardens  
5  s eci ens   hile the collection ay be 

larger  it ocuses ore on the ndian subcontinent  
whereas the herbariu  at Singa ore Botanic 

ardens is ore cross regional in character   The 
Calcutta Botanic ardens contains an i ressi e 
collection o  al s  with  s ecies o  5  genera   
The Singa ore Botanic ardens has a larger ariety 
o  al s  s ecies   

Hong Kong Botanical Gardens

The Hong ong oological and Botanical ardens  
established in  as an extension to the arkland 
and gardens o  the o ernor s residence  stretches 
o er 5  hectares   n its early stages it acted as an 
entre t or the ex ort o  the largely unknown lora 
o  China to the Royal Botanic ardens  ew and 
elsewhere   t this ti e it had a signi icant in luence 
on the establish ent o  a orestation on the island   
t also or erly ade a contribution to lant science 

research and to the i act o  econo ic botany 
on the ros erity o  the region    t was rena ed in 

5 as Botanical and oological ardens to re lect 
the increased co it ents to oological exhibits   
Today  the botanic gardens is a o ular urban ark 
and oo  which contains  s ecies o  lants and 
retains so e o  its original or al layout eatures  

Summary

ll these sites to so e degree contributed to th 
and early 2 th century de elo ents in econo ic 
cro  growing  which established this region o  sia 
as an i ortant econo ic ower   Howe er  Ridley s 
extensi e work at the Singa ore Botanic ardens 
in the late th early 2 th century on er ecting 
the culti ation  extraction and curing o  rubber   
co bined with his relentless ro otion o  the cro  
can be singled out as erha s the ost signi icant 
contribution to alaya beco ing the biggest rubber 

roducer in the world and creating an entirely new 
and boo ing econo y with global in luence   

The Singa ore Botanic ardens also layed a key 
role in econo ic and orna ental lant research 
relating to other cro s such as oil al  ecacuanha 
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and gutta ercha   The results o  orchid breeding 
and hybridi ation ex eri ents carried out at the 
Singa ore Botanic ardens in the late 2 s laid the 
oundation or the establish ent o  the orchid cut 
lower industry in Southeast sia and around the 

world   

Today  the Singa ore Botanic ardens is 
internationally recognised as a leading institution 
or tro ical botany and horticulture and its library 

and herbariu  collections ser e as an i ortant 
re erence centre or research on the region s lora 
or botanists around the world   The Singa ore 

Botanic ardens  well de ined cultural landsca e 
clearly de onstrates the site s e olution since its 
establish ent in 5  and unusually still reser es 
its historic core  which re resents one o  the ost 
authentic and unchanged exa les o  original 
design a ong British colonial botanic gardens in 
South and Southeast sia   ts sur i ing historic 
landsca e and built eatures ha e high le els o  
authenticity and are well aintained and it is the 
only city botanic garden in the eastern he is here 
to include a tract o  ri ary lowland rain orest 
within the original boundaries o  the gardens  
thus reser ing the uni ue ecological heritage o  
Singa ore   t is also recognised as ha ing layed a 

i otal role in the greening o  Singa ore ro iding 
ex ertise  skills and resources  which has in luenced 
town lanning in other world cities  

The Singa ore Botanic ardens is a ongst the best 
exa les o  British colonial botanic gardens  ha ing 
continued and ex anded on all o  its unctions   The 
continuity o  its scienti ic and research roles with 
regional reach is notable including its continued 
dedication to lant syste atics research  as are 
both the local and international traditions that ty i y 
its isitorshi  

hilst ost o  the tro ical botanic gardens ro  
the British colonial network ha e anished  the ew 
re aining ones in South and Southeast sia ha e 
un ortunately lost or artly lost so e their original 
eatures unctions

  ro osed State ent o  
Outstanding ni ersal alue

Brief Synthesis

The Singa ore Botanic ardens  originally laid out 
in the s  is a green lung in the idst o  ra id 
and extensi e urban de elo ent   n addition to its 
botanic excellence today  the continued resence 
o  the Botanic ardens has ro ided generations 
o  Singa oreans and isitors alike with a sustained 
sense o  lace and anchor to the island s local 
cultural history

The Singa ore Botanic ardens is an exce tional 
exa le o  a British tro ical colonial botanic 
garden  which e erged during the th century 

eriod o  global ex ansion  ex loration and 
colonisation in Southeast sia   The Botanic ardens 
assu ed a re e inent role in the ro otion o  
econo ic botany in the alay eninsula and Straits 
Settle ents ad inistration during the late th 
century and early 2 th century   Today the landsca e 
o  the Botanic ardens bears testi ony to the 
history o  British colonial botanic gardens  the th 
century colonial legacy o  econo ic botany and the 
long lasting history o  and uni ue contribution to 
the econo ic  social and scienti ic de elo ents 
o  the region   n articular  the ioneering work 
on rubber culti ation and techni ues or ta ing 
carried out in the s and s set in lace the 
oundation o  the early 2 th century rubber boo  

in Southeast sia  

The Botanic ardens has a well de ined cultural 
landsca e which includes a rich ariety o  historic 
landsca e eatures that de onstrate clearly 
its initial establish ent as a leasure garden 
in the s and its subse uent e olution and 
continued role as a botanic garden   The extensi e 
li ing collections include any eteran trees and 
unusually the site includes a six hectare tract o  

ri ary  lowland  e uatorial rain orest within its 
boundaries   n ense ble o  historic buildings 
including colonial style bungalows  built between 
the s and 2 s or sta  residences and 
ad inistration  contributes to the cultural landsca e 
o  the Botanic ardens
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Since its beginning  the Singa ore Botanic ardens 
has been a leading centre in lant science  research 
and conser ation in Southeast sia   Today it is 
internationally recognised as a leading institution 
o  tro ical botany and horticulture and its library 
and herbariu  collections ser e as an i ortant 
re erence centre or botanists all o er the world   
The site re resents the cradle o  breeding science 
or orchids in sia  a hybrid rogra e ha ing irst 

been initiated in the Botanic ardens in the 2 s  
with or al orchid breeding rogra es continuing 
to the resent   

The Botanic ardens has layed an integral role in 
the social history o  Singa ore  ro iding a backdro  
or the li es o  residents  both ast and resent 

and a continual sense o  lace and identity in an 
otherwise changing city   t was and continues to be 
instru ental in the greening  and trans or ation 
o  Singa ore into a City in a arden  success ully 
i le enting the or er ri e inister ee uan 

ew s ision or this in the s

The British South and Southeast sian colonial 
botanic gardens were ree inent in ter s o  other 
colonial botanic gardens  as a direct conse uence 
o  their utually ad antageous role as out osts o  
the Royal Botanic ardens  ew   Singa ore Botanic 

ardens was art o  a wide network o  o er  
other British botanic gardens  which was any 
ti es bigger than that o  other colonial e ires  

ll these sites to so e degree contributed to th 
century de elo ents in econo ic cro  growing 
which established this region o  sia as an i ortant 
econo ic ower   Howe er  Ridley s late th
early 2 th century extensi e work on er ecting 
rubber culti ation and extraction  undertaken at 
the Singa ore Botanic ardens  co bined with his 
relentless ro otion o  the cro  can be singled 
out as erha s the ost signi icant contribution 
to alaya beco ing the biggest rubber roducer 
in the world and creating an entirely new and 
boo ing econo y with global in luence   s stated 
by Brockway  between the two world wars, 
Singapore was the rubber capital of the world  

Other re aining British tro ical colonial botanic 
gardens that ha e sur i ed ully or in art in South 
and Southeast sia include enang alaysia  

eradeniya Sri anka  Calcutta ndia  and Hong 
ong   Only eradeniya and Calcutta continue as 

signi icant botanic gardens today with a degree o  

scienti ic and recreation unctions   The co bination 
o  Singa ore Botanic ardens  rich and di erse 
historic cultural landsca e  long established 
scienti ic  educational and recreational world class 
unctions  re arkable contribution to econo ic and 

orna ental lant research articularly in relation 
to rubber roduction and orchid hybridisation  
high le el o  authenticity and integrity  role in the 
greening o  Singa ore and the sha ing o  the 
island s identity  along with the resence o  a tract o  

ri ary lowland rain orest ake it stand out when 
co ared to other si ilar ro erties

Criteria under which Inscription is Proposed 
(and Justification)

The Singa ore Botanic ardens is ro osed or 
inscri tion on the orld Heritage ist under Criteria 
ii  and i  o  the orld Heritage Con ention

Criterion (ii) – “Exhibit an important interchange 
of human values, over a span of time or within 
a cultural area of the world, on developments 
in architecture or technology, monumental arts, 
town planning or landscape design”. 

The Singa ore Botanic ardens has been a 
ro inent centre or lant research in Southeast 
sia since the th century   t continues to lay a 

leading role in the interchange o  ideas  knowledge 
and ex ertise in tro ical botany  agricultural 
econo y and horticulture and re resents an 
i ortant re erence centre or botanists all o er the 
world   The Botanic ardens has gained international 
recognition or starting and aintaining traditions 
in lantation agriculture  natural history  biodi ersity 
science and conser ation in the region and has also 

layed a i otal role in the greening o  Singa ore  
which in luenced town lanning in other cities in 
Southeast sia  
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Criterion (iv) – “Be an outstanding example of a 
type of building, architectural or technological 
ensemble or landscape which illustrates (a) 
significant stage(s) in human history”. 

The Singa ore Botanic ardens is an outstanding 
exa le o  a British tro ical colonial botanic 
garden and the best reser ed o  its kind   This 
cultural landsca e de onstrates its di erent stages 
o  de elo ent since 5  through its layout22, 
extant historic landsca e and built eatures and its 
uses and unctions   The e olution and sustained 

reser ation o  the Botanic ardens re lects the 
changing shi t in attitudes regarding the role 
and unctions o  botanic gardens worldwide and 
throughout Southeast sia   The asse blage 
o  historic landsca e eatures  and buildings 
and conser ed lowland ri ary rain orest in 
co bination  richly illustrate the de elo ent 
and ixed role o  the Botanic ardens during the 

eriod o  British colonisation   These  together 
with ore recent inter entions since Singa ore s 
inde endence  which res ect the cultural heritage o  
the ardens  continue to su ort the ery signi icant 
scienti ic  educational  cultural and recreational role 
and o er o  the Botanic ardens in the odern city
state o  Singa ore  

Statement of Integrity

The No inated ro erty includes within its 
boundary all ele ents necessary to ex ress its 
Outstanding ni ersal alues   ts co leteness 
is re resented by the range o  landsca e eatures  
buildings and structures ost closely associated 
with the Singa ore Botanic ardens as a British 
colonial botanic garden   The layout and ense ble 
o  landsca e  buildings and structures included in 
the No inated ro erty ha e high integrity  being in 
good condition and ha ing sur i ed irtually intact   
The hysical abric o  the ro erty largely has not 
su ered ro  ad erse e ects o  de elo ents 
or neglect  with ina ro riate changes controlled 
through statutory rotection and anage ent 

easures   n addition  late 2 th century changes 
re lect the on going de elo ent o  the historic 
use o  the No inated ro erty and its role in 

ublic education   They do not signi icantly dilute 

22 The layout has le  the unusual legacy o  the English 
andsca e o e ent in a tro ical en iron ent

the cultural landsca e  strong sense o  lace or 
traditions that endure at the Singa ore Botanic 

ardens  

Statement of Authenticity 

The key attributes that contribute to the 
Outstanding ni ersal alues o  the No inated 

ro erty eet the conditions o  authenticity   The 
landsca e  buildings and structures within the 
No inated ro erty ha e high le els o  sur i ing 
authentic abric and the s atial lanning and 
layout o  the No inated ro erty is authentic   
Considerable ele ents o  the No inated ro erty 
are either still used in the anner in which they 
were originally intended, or are used in a manner 
that is sensiti e to their original ur ose  

Protection and Management Requirements

The No inated ro erty is rotected by laws o  
the Singa ore o ern ent  na ely the arks and 
Trees ct and the lanning ct  which ro ide or 
a range o  statutory conser ation designations and 
de elo ent control lanning easures that will 

rotect and conser e its attributes o  Outstanding 
ni ersal alue   The a ority o  the ardens is 

designated as a National ark  and the whole o  the 
No inated ro erty is designated as a Conser ation 

rea which includes a nu ber o  Conser ed 
Buildings and Structures  and it is also designated 
as a Tree Conser ation rea   orks a ecting these 
conser ation designations are strictly controlled 
under the rele ant legislation   The isual setting o  
the No inated ro erty within the ro osed Bu er 

one is rotected by stringent controls on the height 
and or  o  buildings i le ented through the 
Singa ore aster lan   

ll land within the No inated ro erty is within the 
ownershi  o  the State and under the anage ent 
o  N arks   The Singa ore Botanic ardens  current 
annual o erating and sta  budget is S 5 illion  
with substantial additional unding a ailable to 
su ort a ariety o  in rastructural de elo ents 
and aintenance works   The Singa ore Botanic 
Gardens employs 125 full-time staff, supported 
by an acti e olunteer base   Res onsibility or the 

ardens  o erall anage ent lies with its irector 
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who is assisted by two Senior e uty irectors 
and our e uty irectors    The anage ent 

lan sub itted with the No ination ro ides an 
o erarching ra ework or the long ter  rotection 
and conser ation o  the No inated ro erty   
There are currently no substantial threats to the 
Outstanding ni ersal alues o  the No inated 

ro erty   
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4.0 STATE OF CONSERVATION 
AND FACTORS AFFECTING 
THE PROPERTY

a  resent State o  Conser ation

This section ro ides the base line data necessary to 
onitor the state o  conser ation o  the No inated 

ro erty in the uture   n or ation is ro ided on 
the hysical condition o  the ro erty  any threats to 
the Outstanding ni ersal alues o  the ro erty and 
conser ation easures at the ro erty

Physical Condition of the Property

The No inated ro erty  which consists al ost 
entirely o  a designed landsca e with the exce tion 
o  the Rain orest  stretches o er  hectares    
nu ber o  buildings structures so e housing 

reser ed  genetic and or archi al collections and 
others isitor or sta  acilities  are located across the 
site  a ong the li ing collections   The ro erty is in 
o erall good condition   being  aintained according 
to high standards    breakdown o  the hysical 
condition o  the site s di erent ele ents is ro ided 
below   

Soft and Hard Landscape Features

O erall  the Botanic ardens  so t and hard 
landsca e ele ents are in good condition   s 

entioned re iously see Section 2.a  the li ing 
collections were and continue to be anaged and 

aintained according to s eci ic awns  areas    
 ear i ing Collection anage ent lan see 

endix ii o  Appendix B  co iled in 2  
ro ides the ollowing in or ation or each o  the 
awns : landsca e content and heritage alue  
resent condition  constraints  strengths  weaknesses  
otential i ro e ents and  year action lan   This 

in or ation has in or ed the site s anage ent 
lan and will be essential in relation to onitoring the 

site s condition   

eatures identi ied in the Collection anage ent 
lan as re uiring attention  include  or exa le:

 The collections near the gateway in awn  which 
are currently too dense to be ro erly a reciated   
So e o  the al s there are in oor condition

 The water uality o  the strea  and associated 
eatures in awn C which is oor and needs 

better ltering and lowering o  the H

  nu ber o  heritage trees in awns E  O and  
which are su ering ro  soil co action

 The cli bers in the lant House arden and 
awn  which are o er crowded and ower 

in re uently

 The bonsai collection in awn N  which is in 
oderate condition

 So e o  the al s in awn  which are 
su ering ro  recurring roble s with 
rhinoceros beetle   

 Site wide  so e tree s eci ens re uire crown 
reductions arboricultural works and so e lants 
need to be labelled   

s described in Section 3.0  the No inated 
ro erty has a high le el o  integrity and 

authenticity   t is acknowledged that loss or da age 
to a wide range o  its hard and so t landsca e 
ele ents has the otential to negati ely a ect 
the ro osed Outstanding ni ersal alues o  
the No inated ro erty   t is howe er recognised 
that li ing collections are e he eral and that 
the Singa ore Botanic ardens is a dyna ic 
cultural landsca e where change is ine itable and 
continuous    robust aintenance rogra e will 
continue to be central to the on going anage ent 
o  the site and to u holding it in a good state o  
conser ation

Built Features 

ll key built eatures within the No inated ro erty 
see Figure 10  are currently in good condition   
ndi idual buildings structures ha e generally 

retained their original character and key eatures   
The condition o  indi idual buildings is listed below:
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 The Tanglin Gate is in good condition  

 e reen Pa i ion is in good condition

 e otany Centre is in generally good 
condition leaks ro  rainwater were corrected 
in 2 2

 Ridley Hall is in good condition retaining original 
ro ortions  layout and o er character as well 

as external eatures   The roo s ti ber structure 
a ears to be largely intact with arseille roo  
tiles o  arying akes and ages   The ti ber 
double case ent doors  double case ent 
windows  lour ed clerestories and their ra es 
are also largely intact  although the window 
glass anels inserts ay ha e been added at 
a later date   The internal artition o  the rear 
acco odation s ace is a later addition as 
e ident ro  the conte orary door ra e 
details and construction ethods

 CDL Green Gallery is in good condition  

 Holttum Hall is in good condition retaining 
ost o  its original exterior eatures and 

character   ts interior has been sensiti ely 
altered to acco odate the Heritage useu
inter retation   The lour ed clerestories at 
ground le el and ti ber ra es are largely 
intact   The ti ber structure o  the roo  is also 
largely intact with arseilles roo  tiles o  arying 

akes and ages   The a ority o  the ti ber oor 
boards are intact

 e he ter an  toi et oc  are in good condition

 e on ai ar en re urbished in 2 5  
and Sun Garden structures are in good 
condition

 e S n ia  ar en tr ct re is in fair 
condition re urbished in 2 5

 e pergo a by the Sun arden re urbished 
2 5  is in good condition

 e an tan  is in ery good condition   ts 
roo  was re aired in 2 2   

 e a e o by Swan ake is in good condition 
and recently had its roo  re laced   hile the 
balustrades  colu ns  acanthus acroteria and 
rainwater s out are original  the ridge cresting  

hi ed roo  brackets and ceiling are all later 
additions   

 e econ  hi toric ga e o is in good 
condition it was re urbished in 2 5   ts 
colu ns and brackets are original

 e Potting ar  and National Orchid arden 
nurseries are in the rocess o  being re urbished  
with works due or co letion in 2  and 2  
res ecti ely

 Burkill Hall is in good condition and has been 
care ully conser ed  aintaining ost signi cant 
interior and exterior eatures and its o erall 
character   True to the original design intent 
internal artitions are ke t to a ini u   

 The Cool House, Misthouse, Bromeliad House, 
and Bonsai Garden structure are in good 
condition

 The entrance pavilion to the National 
Orchid Garden is in good condition but will 
be rede elo ed under the wider enhance ent 

lan or the National Orchid arden due to be 
co leted by 2

 The Symphony Stage is in good condition 
re urbished in 2 5

 E.J.H. Corner House is in good condition and 
retains its character and key external eatures   
t would howe er bene t ro  ha ing so e 

odern additions  such as the glass enclosures 
around the erandas  re o ed   There ha e been 
so e internal changes to acco odate a new 
use  but its o erall lan  or  and key eatures 
ha e been aintained   Extant original detailing 
includes scallo ed ends o  ti ber oor oists and 
car ed oor bea  brackets

 The Halia restaurant inger illa rede elo ed 
in 2  is in good condition due to be 
re urbished in 2   

 The Visitor Centre roo  re laced in 2  and 
N arks  Head uarters are in good condition  

 Houses 1–5 are in good to air condition   No 
single house has howe er sur i ed intact with all 
o  its original eatures but the sur i al o  di erent 
eatures in the arious houses ro ides a good 

understanding o  the original layout and character 
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o  these houses   Houses  2   and 5 are well
aintained and in good decorati e order   n 

each case  the general layout o  the ain house 
has been retained  although ancillary buildings 
ha e not always sur i ed    nu ber o  original 
eatures  notably the staircase and so e windows 

and doors sur i e   The original character o  ront 
and rear ele ations is e ident but so eti es 
obscured   House  is in a reasonable state o  
conser ation   t has  howe er  been uch altered 
internally and externally with a ground oor 
extension and o ening u  o  the u er oor 
s aces    nu ber o  internal eatures  including 
the staircase and ti ber artition sur i e   urther 
information relating to original as well as altered 
features  is provided in Appendix D

 a e  a i ing is in good condition  
though so e cru bling o  concrete was noted 
on the ro ecting concrete cano ies and shade 
structures   These are uite thin ro les in laces 
and co on areas or ailure o  rein orced 
concrete o  this age   nternally the building is 
well aintained  

 House 6 retains any o  its original exterior 
eatures but has been altered internally   t is in a 
air decorati e order and state o  conser ation

 e arage is in need o  external decoration 
and re air   The building has so e ter ite 
da age and leaking roo  issues which are 
scheduled to be addressed during 2   The key 
characteristics o  the building and its external 
or  ha e been reser ed

 The wooden shelters are in good condition

 The sculptures are in good condition  

 e Chine e gra e  are in good condition

Biodiversity

Biodi ersity conser ation is central to the 
anage ent o  the Singa ore Botanic ardens   

arious ecological sur eys ha e been carried out as 
listed in endix iii o  Appendix B   t is recognised 
that knowing the area o  habitat ty es resent 
and their lora and auna co osition  along with 

onitoring their condition is ital to conser ing  

rotecting and enhancing the Botanic ardens  
biodi ersity   hilst there has historically been no 
structured rogra e or onitoring the condition 
o  s ecies habitats at the Site  this has been 
addressed through the new anage ent lan and 
associated onitoring syste s   E orts to conser e 
and enhance the Botanic ardens  biodi ersity 
include the re lace ent o  aths in the Rain orest 
with raised boardwalks and the re o al o  Tyersall 

enue to allow s ecies dis ersal connecti ity 
between di erent arts o  the Botanic ardens

Preserved Collections

The reser ed collections are acti ely anaged by 
a tea  o  curatorial sta  under the guidance o  the 

ee er o  the Herbariu   The collections are in 
generally good condition and are used in accordance 
with international standards  as described in the 
Herbariu  Handbook  Royal Botanic ardens  
ew   The herbariu s o erall ca acity is or 

 s eci ens and there is there ore s ace 
or ex ansion o  the collection   inor re airs and 

re classi ication or s art o  the on going curation 
o  the reser ed collections

Documentary and Visual Reference Collections

The library and archi e are acti ely anaged and 
curated by a dedicated tea  o  librarians and 
archi ists   The docu entary and isual re erence 
collections are in generally good condition   
Necessary re airs to artwork and old rare books 
are identi ied by the Botanic ardens  sta  and 
executed by the National rchi es

Threats to the Outstanding Universal Values of 
the Property

t is recognised that the Singa ore Botanic ardens 
is a co lex  ulti layered  ulti use and 
dyna ic landsca e where change is ine itable 
and continuous   Co rehensi e and on going 

anage ent  aintenance and onitoring o  
the site as a whole and its indi idual co onents 
are there ore ital to the rotection o  the Site s 
Outstanding ni ersal alues   
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There currently are no substantial threats to the 
Outstanding ni ersal alues o  the No inated 

ro erty   The ollowing list outlines lesser threats
issues that ay be rele ant in the uture: 

 ecay deterioration i  there were to be a 
short all in aintenance  onitoring  curation or 
resources including skilled sta

 ear and tear linked to isitation  which could 
be exacerbated i  isitor nu bers  e ents and
or acti ities were to increase without care ul 
consideration and a ro riate anage ent  

 oss o  authenticity i  ina ro riate re airs were 
to be carried out  rare s ecial lant s eci ens 
were not ro agated and or ina ro riate 
de elo ents er itted ossibly i acting on 
the setting o  the Botanic ardens key eatures  

 oss o  abric i  certain eatures were to be lost or 
re o ed

 acts linked to otential est disease outbreaks  
extre e weather and or a natural disaster

 acts linked to cli ate change

Conservation Measures at the Property

The No inated ro erty is rotected by a range 
o  statutory and non statutory designations  land 
use lanning controls  site security and a bu er 

one   These conser ation easures are detailed in 
Section 5.0.  The anage ent lan also sets out 

olicies and actions which ro ide a ra ework or 
the uture conser ation and anage ent o  the 
site  thus guiding rotection  enhance ent and 

ossible change to the use or abric o  the lace  The 
No inated ro erty is aintained according to high 
standards and has recei ed high and stable le els o  
inancial and hu an resources since its ince tion  

which has contributed to its conser ation   The 
Botanic ardens also bene its ro  housing N arks  
head uarters and the o ices o  organisations such 
as C E and the National Biodi ersity Centre  
who o er a range o  ex ertise and skills  which the 
Botanic ardens  sta  can readily call u on

 range o  conser ation re urbish ent works ha e 
taken lace at the Singa ore Botanic ardens since 
the s  including  or exa le:

 Redecoration ainting o  the exterior o  Holttu  
Hall and Ridley Hall using original historic 
colours

 Restoration conser ation works to one o  the 
historic ga ebos and Bandstand

 Restoration conser ation works to Burkill Hall

On going onitoring and aintenance o  the 
hysical condition o  the site is a key conser ation 
easure   The site s di erent ele ents are currently 

ins ected onitored and aintained as set out in 
Table 4
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Table 4 Current monitoring / inspection and Maintenance Regime

Ele ent Current onitoring ins ection and aintenance Regi e 
So t landsca e excluding trees The irector and two Senior e uty irectors o  the Singa ore 

Botanic ardens in or ally check the condition o  the Botanic 
ardens as a whole on a weekly basis   ny de ects issues are 

re orted back to awn  anagers

The Botanic ardens  indi idual awn  anagers work alongside 
aintenance contractors and there ore ick u  on de ects issues on 

an al ost daily basis   aintenance contractors ha e a duty to re ort 
all condition issues e g  ests and diseases tra ling co action o  
soil  to the a ro riate awn  anager and to or ulate a re edial 
strategy to be a ro ed by the

aintenance work is carried out on a daily basis by contractors se en 
days a week  in accordance with detailed aintenance schedules work 
s eci ications deli ered under er or ance based contracts  it is the 
res onsibility o  the Botanic ardens  sta  to ensure that contracts are 
adhered to   aintenance rogra es s eci ications are or ulated 
by each contractor in light o  the standards condition o  the landsca e 
which the Botanic ardens ex ects contractors to u hold   The uality 
o  the aintenance work which relates directly to condition  is assessed 
no less than three ti es a week against the strict s eci ications which all 
contractors work to   aintenance rogra es contracts are re iewed 
a roxi ately e ery three years at the end o  indi idual contracts  

ny e ergency works re uired are re orted to the a ro riate 
awn  anager and contractors asked to carry out the necessary 

works  

The water uality o  lakes water eatures is not currently assessed
onitored but their cleanliness or s art o  the ark Cleansing 

contract
Outdoor hard landsca e aths  

arking areas  orientation anels  
inger osts  bins  benches tables  

inter retation ixtures  encing  
walls  gates and entrances

s abo e

n rastructural aintenance buildings and hard landsca e drainage  
is centrally anaged and resourced by N arks  head uarters  which 
are stationed on site

encing is ins ected e ery  years
Trees Trees are ins ected based on their i ortance and location   n S  

rocess is in lace or tree ins ections   Heritage trees are ins ected 
annually and all other trees e ery 2  onths a nu ber o  trees 
located in car arks etc are ins ected e ery  onths   n on going 

runing schedule is in lace to ensure sa ety and tree health

encing is erected  on a case by case basis  around trees dee ed to 
be at risk ro  isitor i acts

The Botanic ardens  sta  recei es su ort ro  N arks  
Streetsca e Tea  o  arborists
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Ele ent Current onitoring ins ection and aintenance Regi e 

Bandstand  ga ebos  Chinese 
gra es  wooden shelters  scul tures

These structures are ins ected and ainted on a uin uennial basis

Buildings Nursery buildings

Ongoing aintenance and ins ections rogra e in lace   Singa ore 
Botanic ardenss acilities anage ent tea  anages a ter  
contractor who carries out inor re air work and e ergency work 
de ending on their se erity   N arks  acility Branch deals with any a or 

works such as re urbish ent   

All other buildings

Ongoing aintenance and ins ections rogra e in lace  The structural 
integrity o  all buildings is ins ected on a uin uennial basis by contractors 
and re orted back to Singa ore Botanic ardenss acilities anage ent 
tea    isual ins ection or ter ites is carried out annually by contractors   

or tenanted buildings tenants are liable to conduct the uin uennial 
structural ins ections and sub it re orts to Singa ore Botanic ardens sta

orks arising ro  the uin uennial ins ections or re orted to 
Singa ore Botanic ardens  acilities anage ent tea  e g  
by the Botanic ardens  isitor Ser ices  Security and acilities 

anage ent Branch and users o  the buildings  are ro tly 
carried out by contractors who are re uired to consult a building 
restoration conser ation ex ert rior to co encing the works

Conserved buildings and structures

n addition to the abo e  re urbish ent restoration works to a 
Conser ed Building Structure  as well as the erection o  eatures in 
their icinity  necessitate authorisation ro  the rban Rede elo ent 

uthority R   New uses which do not a ect the building structure 
signi icantly ay be er issible without rior noti ication to R  

 change o  use ay re uire contact with R  i  it a ects the  
tax ayable or use o  ublicly owned buildings  but this is not 
connected with their conser ation status

enetic collections The laboratories are not currently ins ected
reser ed collections eneral cleaning o  the Herbariu  is carried out by the Cleansing Contractor 

e loyed by Singa ore Botanic ardens  loors are swe t on a weekly basis 
and the to  o  the co actors on an annual basis    est contractor isits on 
a onthly basis

hen s eci ens undergo basic curation they are checked or insect da age 
and any other re airs necessitated  ll collections are currently being checked 
and gi en an archi al co er to re lace worn olders  as art o  a three year 

ro ect   Outside o  this ro ect re air works ha e been identi ied on occasion 
when isiting researchers ha e looked through s eci ens or arden sta  
ha e rocessed s eci ens or re iling databasing  syste s u dates   

On going checking by Herbariu  curatorial sta  will take lace 
ollowing the co letion o  the three year ro ect  
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Ele ent Current onitoring ins ection and aintenance Regi e 

ocu entary and isual re erence 
collections

eneral cleaning o  the ibrary rchi e is carried out by the 
Cleansing Contractor e loyed by Singa ore Botanic ardens   

loors are swe t on a weekly basis and the bookshel es e ery  
onths    est contractor isits on a onthly basis  

n on going Book and rtwork Conser ation ro ect with the 
National rchi es o  Singa ore is in lace   rtworks and old rare 
books are sent to the National rchi es where conser ation works  
digitisation and binding is carried out on a regular basis  

Biodi ersity Sur eys carried out on an ad hoc basis  The Botanic ardens  sta  
recei es su ort ro  the National Biodi ersity Centre set u  by 
N arks

n light o  the dyna ic nature o  lants and ossible 
threats to the li ing collections e g  losing lants 
due to their age  ests and diseases or the weather  
the Singa ore Botanic ardens includes tea s and 
acilities dedicated to the ro agation and growing 

o  lants or successi e lanting   The existing 
strategy or the ro agation o  the Botanic ardens  
li ing collections is currently being ine tuned   Rare  
ende ic  endangered and nationally extinct lants 
are the ain ro agation targets   5  lants 
are raised e ery year so e lanted in the Botanic 

ardens and the rest ke t as insurance against 
unex ected loss   The orchid conser ation and 
breeding rogra e roduces on a erage 2  

lants lantlets on an annual basis  ro  the 
icro ro agation aboratory and  ro  the 

con entional nurseries  

aintaining good docu entation records o  li ing 
collections is essential at any botanic garden  it 
adds alue to the collections and is an i ortant 

art o  onitoring their conser ation status   n 
light o  this  the Singa ore Botanic ardens 
or ed a lant Records nit which alls under the 

Horticulture  Exhibitions and E ents Branch  in 
  ts key roles are to: 

 ct as a central re ository o  all botanical 
in or ation about the li ing collections in the 
Botanic ardens

 ocu ent  u date and anage the records o  
the li ing collections to aintain accurate and 
u dated in entory data and conser ation status 
o  collections

 iaise with Herbaria and isiting taxono ists to 
eri y lant identi cations and ensure u dated 

botanical na es are correctly a lied to the 
collections

 Carry out regular in entory or stock take once 
e ery 2  years  o  the collections

 anage the abrication o  lant labels and 
inter retati e aterials

 O ersee the lant exchange rogra e with 
international botanical institutions ndex 
Se inu

 O ersee and ensure the usage o  lant aterials 
is in line with re ailing international regulations  
such as the Con ention in Trade o  Endangered 
S ecies o  auna  ora C TES  and the N 
Con ention on Biological i ersity CB

b  actors ecting the ro erty

This section ro ides in or ation on all the 
actors which are likely to a ect or threaten the 

Outstanding ni ersal alues o  the No inated 
ro erty   ny di iculties that ay be encountered 

in addressing such roble s are also described   

Development Pressures

The Botanic ardens and its setting are sub ect to 
the ollowing otential ressures ro  de elo ent 
or changes in land use: 
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 na ro riate changes  which could a ect the  
abric resentation o  the No inated ro erty   

The ressure or these changes can co e ro  
a nu ber o  sources  including or exa le 

isitor needs or lack o  integrated anage ent   
ost o  these changes are controlled within 

Singa ore s lanning syste  and de elo ent 
control easures   s discussed in Section 5  

er ission to carry out certain works within the 
No inated ro erty ust be sought ro  the 
Co etent uthority    anage ent lan has 
been de elo ed as art o  the de elo ent o  the 
No ination ossier which sets out clear olicies 
or the uture anage ent o  the site

 na ro riate changes  which could a ect 
the Botanic ardens  setting  artly linked to 
de elo ent ressure in Singa ore which 
contains one o  the ost densely o ulated 
cities in the world   ost o  these changes 
are controlled within the lanning syste    

ro osed Bu er one see Figure 1  has also 
been established   

Environmental Pressures

Both the hu id tro ical cli ate o  Singa ore and the 
resence o  ter ites ha e an i act on the condition 

o  a range o  buildings located within the No inated 
ro erty  contributing to aster deterioration o  their 

abric    range o  ests including ter ites  also 
cause da age to the li ing collections   Strategies to 
counteract these issues are howe er in lace   uch 
work has been done recently to identi y a ro riate 
biological control easures   The re uency and 
se erity o  stor s in Singa ore is also an issue   

ightning conductors ha e been laced on all 
heritage and tall trees and historic buildings   

 Cli ate Change Study has been co issioned by 
the Singa ore National Cli ate Change Secretariat 
to exa ine Singa ore s ulnerabilities to cli ate 
change   hase  o  the Study was co leted in 
2  and looked at the hysical e ects o  cli ate 
change such as changes in sea le el and te erature 
rise   The indings o  the Study are ‘that by 2100, 
average temperatures could increase by 2.7 to 4.2 
degrees Celsius; while sea levels could increase by 
0.24 to 0.65m.’  No discernible trend was identi ied 
in relation to change in rain all  necessitating urther 

studies  hase 2 o  the Study has been co issioned 
and will look at other ro ected e ects o  cli ate 
change  such as ublic health  biodi ersity and 
energy consu tion   Considerable droughts were 
ex erienced in 2 2  which resulted in the Botanic 

ardens al ost running out o  water  sta  at the 
Botanic ardens are thus considering o tions or 
i ro ed water storage   The ossible i acts o  
cli ate change on the No inated ro erty will be 
urther analysed and onitored   The ost likely risks 

at resent are increased incidence o  se ere weather 
events leading to storm damage or prolonged 
droughts i acting on water resources  and changes 
to existing growing conditions which ay alter what 
can be grown in the Botanic ardens and could lead 
to loss o  biodi ersity a ect the range o  lora and 
auna ound in the Botanic ardens   hilst the 

likelihood o  a icro burst stor  a ecting Singa ore 
is s all  it cannot be ruled out or re ented  such a 
stor  would ha e the otential to cause signi icant 
da age to both li ing collections and buildings as 
recently ha ened in enang

Close onitoring o  wild boar s otted nearby the 
Botanic ardens  is re uired as these ha e the 

otential to cause great da age to the Botanic 
ardens  li ing collections i  they were to get in

Natural Disasters and Risk Preparedness

ew disasters resent a oreseeable threat to the 
No inated ro erty   Those which do are listed 
below  alongside an ex lanation o  the ste s
contingency lans in lace or dealing with the :

 Fires: not antici ated to be a a or threat in the 
landsca e in light o  the cli ate  ro ision o  
irrigation during ti es o  drought and no res
s oking olicy   ire re ention easures are 
established  the Site s buildings are ins ected by 
the re brigade s ecialist contractors and sta  
recei e re sa ety training   s rinkler syste  
is in lace in the herbariu  and the Ty es 
Collection is located in a se arate roo  which 
can be lled with inert gas in the ad ent o  re  

 Severe storms in ol ing high winds icro
bursts   Historic buildings structures and 
heritage trees ha e been tted with lightning 
conductors
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N arks has de elo ed a Crisis anage ent lan 
which enco asses the Botanic ardens   lso  in 
order to counteract otential issues e g  ower outage  
ailure o  cooling and entilation echanis s  which 

would a ect li ing collections located in rotected 
en iron ents such as cool houses  the Botanic 

ardens aintains a chiller and generators on standby

Management and Maintenance

hilst the Singa ore Botanic ardens is aintained 
to an exce tionally high standard  there has been no 

anage ent lan in lace to guide short  ediu  
and long ter  decision aking   The co lex 
nature o  anaging dyna ic historic landsca es 
re uires that a considered sustainable a roach to 
the anage ent o  the whole landsca e be in lace  
based on the best in or ation ossible and in ol ing 
those who use  own or are otherwise concerned with 
the site in aking decisions on its uture   There is 
a need or the ull s ectru  o  interests associated 
with the site to be reconciled within a long ter  
integrated anage ent and aintenance lan    

anage ent lan has been re ared as art o  the 
No ination ossier or the site and is ro ided in 
Appendix  B   

The lack o  an integrated anage ent and 
aintenance lan has led to so e historic eatures 

being re o ed and not recorded in detail e g  the 
ssistant irector s House by Burkill Hall  so e 

original eatures within a nu ber o  the buildings  the 
original colour sche e o  so e o  the buildings  a 
lack o  consideration being gi en to the setting o  key 
heritage eatures  li ited onitoring o  isitor ro iles 
and satis action  and a lack o  inter retation about 
the site s heritage alues  

anage ent rescri tions or each o  the Botanic 
ardens  awns  started to be de elo ed ery 

recently and ha e hel ed in or  the de elo ent 
o  the site s anage ent lan

nother issue is the lack o  lant knowledge 
a ong so e o  the Botanic ardens  sta  lant 
identi ication origin culti ation re uire ents etc   
This is being addressed through training and olicies 
outlined in the anage ent lan

Responsible Visitation at World Heritage Sites

Status of Visitation

The Singa ore Botanic ardens is the ost isited 
botanic garden in the world   t is o ened between 
5a  and idnight and recei ed a roxi ately 

 illion isitors between ril 2 2 and arch 
2   o  which isited the National Orchid 

arden either exclusi ely or as art o  a wider isit 
to the Botanic ardens   isitation in 2 2 2 
totalled c  illion and  illion in the eriod 
2 2   n ra red counters were installed at 
key entrances in 2  ro iding in or ation on the 
level of use of individual gates as well as overall total 

isitation   s shown in Table 5 below  the isitor 
Centre entrance is the ost used   The Botanic 

ardens is ainly used during daylight hours   

Table 5 Visitors numbers by 
Individual Gates

Gate r 2 2 arch 2
Visitor Centre 809,215
National Orchid arden 588,488
Bukit Ti ah 5
Tanglin
Jacob Ballas Children 
Garden 

2

Others
Total

isitors are currently airly well dis ersed across 
the Botanic ardens  with so e concentrations 
noticeable in and around the isitor Centre  iewing 
Terrace and Orchid la a   The National Orchid 
Garden and Ginger Garden also tend to get more 
crowded than so e o  the other dis lay gardens     
The Botanic ardens o ers any o ortunities 
or assi e and acti e recreation as well as or al 

and in or al learning acti ities   s described in 
Section 2.a  isitors co e to the Botanic ardens 
or any di erent reasons including  or exa le  

to exercise  ha e a stroll  learn about the lant 
world  see s eci ic horticultural attractions dis lays  
obser e nature  eet riends a ily and celebrate 
a o entous occasion    grou s use the site 
or exercise  the iewing Terrace being articularly 
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o ular with grou s ractising s orts such as yoga 
and tai chi    great nu ber o  newlyweds ha e their 
wedding hotogra hs taken at the Botanic ardens   

 school children isited the Botanic ardens 
in the eriod 2 2   2  o  which recei ed 

rogra ed educational acti ities   urther 
 adults bene ited ro  such rogra es  

The Botanic ardens is on track to recei e  
school children in the eriod 2 2

Planned Developments

 nu ber o  ro ects works are lanned at the 
Singa ore Botanic ardens see Figure 17   these 
are likely to result in an increase in isitor nu bers   
So e o  these ro ects are located within arts o  
the Botanic ardens which lie outside the boundary 
o  the No inated ro erty  but are nonetheless 
likely to lead to increased isitor nu bers across 
the Botanic ardens as a whole   lanned ro ects
works include:

ithin the No inated ro erty:

 Enhancements to the National Orchid Garden 
and nursery.  t is antici ated that this ro ect 
will be co leted by the end o  2  and will 
include an enhanced isitor entrance  di erse 
inter retation aterial and new dis lays

 Enhance ents to the Potting Yard.

 Reno ation to the Guest Room in Ridley Hall.

 The ro ision o  new ood and be erage outlets 
in The arage ending a structural assess ent 
o  the building

artly within the No inated ro erty:

 n extension to the Jacob Ballas Children’s 
Garden.  t is antici ated that this ro ect will be 
co leted by the end o  2 5 and will include 
attractions directed at  year olds

 n Ethnobotany Garden ad acent to the 
oliage arden to the east   This will include 

ka ong style lantings with inter retation o  
local lant uses   t is antici ated that this ro ect 
will be co leted in 2

ithin the Singa ore Botanic ardens but outside 
the No inated ro erty s Boundary:

 e yer a  earning ore t  in 2  
a roxi ately  hectares o  land to the south
west o  the Botanic ardens across Tyersall 

enue  was added to the ardens   This land  
which consists o  a century old secondary orest 
it includes a nu ber o  rare s ecies  restores 

the Botanic ardens back to its  extent   
This ro ect ai s to de elo  the land into a 
learning orest  and will in ol e the conser ation 
o  existing biodi ersity  curation o  botanical 
collections  establish ent o  better connecti ity 
with the Rain orest  re ositioning o  the 
existing Tyersall enue  restructuring o  isitor 
access to the National Orchid arden inger 

arden  creation o  resh water swa  orest 
and extension o  the National Orchid arden 
nursery   t is antici ated that this ro ect will be 
co leted by the end o  2

 Enhancements to the Plant Resource Centre

 e econ   tation at the Bukit Ti ah 
Gate and a third, ro ected or 2 2  near 
the Tanglin ate i ediately outside the 
No inated ro erty

The o ening o  two new RT stations both 
outside the boundary o  the No inated ro erty  
one along the owntown ine station due to be 
o ened in 2 5  by the existing RT station in the 
north west corner o  the Botanic ardens  and 
one along the Tho son ine Na ier station due 
to be o ened in 2 2  o osite the Tanglin ate  
are also antici ated to ha e a knock on e ect on 
the Botanic ardens  isitor nu bers  allowing 
a greater nu ber o  eo le wishing to tra el by 

ublic trans ort to gain easy access ro  three 
se arate RT lines  into the Botanic ardens ro  
its southern and northern extre ities    

 nu ber o  ro ects works were co leted shortly 
be ore the sub ission o  the No ination ossier  
which are also likely to result in an o erall increase in 
isitor nu bers at the Botanic ardens   These include:

 The establish ent o  the ragrant arden 
within the boundary o  the No inated 
ro erty  co leted in ebruary 2
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 The establish ent o  the oliage arden within 
the boundary o  the No inated ro erty   
co leted in Se te ber 2  

 The rede elo ent o  Holttu  Hall as a Heritage 
useu  within the boundary o  the No inated 

ro erty  co leted in No e ber 2

 The establish ent o  the te orary C  reen 
allery  i ediately south o  Holttu  Hall  

which houses a rolling rogra e o  exhibitions 
within the boundary o  the No inated 
ro erty  co leted in No e ber 2

 The relocation enhance ent works to the isitor 
in or ation counters at the Tanglin and Nassi  

ates including new sho s  co leted in 2

 Enhanced lighting to encourage ore night ti e 
isitation  ongoing

Projected Levels of Visitation 

The ro ected sustained le el o  isitation due to 
i ro ed access ia new RT stations lines and 
enhance ents to  dis lay gardens  is six illion by 
2 2   

Carrying Capacity of the Property

The Singa ore Botanic ardens is likely to re ain 
one o  the key isitor attractions in Singa ore  with 
added attention ollowing its inscri tion on the 

orld Heritage Site list   This has the otential to 
bring additional ressures to the Botanic ardens 
alongside its existing on going use and o ularity 
as a local a enity and key isitor attraction in 
Singa ore   Shortly a ter being inscribed on the 

orld Heritage Site ist  sites tend to ex erience 
an i ediate surge o  isitors  be ore nu bers 
le el o   The ardens will be care ully onitored 
during this eriod   E en though isitor nu bers 
are ex ected to increase in the short and ediu  
ter  the ardens is well e ui ed to kee  any 

otential associated risks under control    isitor 
anage ent Strategy will be de elo ed or the site          

Possible Forms of Deterioration of the Property 
due to Visitor Pressure and Behaviour 

 ear and tear e g  soil co action  tra ling  
da age to abric o  buildings  

 isuse o  eatures icnicking and exercise in 
wooden shelters

 isitor ex ectations in relation to the site s o er 
otential desire or articular re resh ent 

acilities  dis lay gardens changing dis lays  
ore e ents acti ities

 Need or sufficient acilities to cater or isitor 
nu bers toilets  shelters etc

 act on tran uillity at os here through 
o ercrowding

Number of Inhabitants within the Property and 
the Proposed Buffer Zone

There are currently no inhabitants within the 
ro erty and a roxi ately  in the Bu er 
one  
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5.0 PROTECTION AND 
MANAGEMENT OF THE 
PROPERTY 

This section o  the no ination ro ides an outline 
o  the legislati e  regulatory  contractual  lanning  
institutional and or traditional easures and 

anage ent syste s that are in lace to rotect 
and anage the No inated ro erty     

ll land within the No inated ro erty is within the 
ownershi  o  the State and under the anage ent 
o  the National arks Board N arks    range 
o  statutory conser ation designations and 
de elo ent control lanning easures are in lace 
to rotect the No inated ro erty and its ro osed 
Bu er one   The anage ent lan sub itted with 
the no ination ro ides an o erarching ra ework 
or the long ter  sustainable anage ent o  

the No inated ro erty in the context o  wider 
regeneration goals or Singa ore

5 a  Ownershi

ll land within the No inated ro erty is within 
the ownershi  o  the Singa ore o ern ent   s 
illustrated on Figure 18 the a ority o  the State 
land within the ro erty is leased to N arks under 
a  year lease  in orce between  and 2  
a statutory board o  the inistry o  National 

e elo ent   The re ainder o  the ro erty is 
allocated to the inistry o  National e elo ent 
and anaged by N arks   

ithin the ro osed Bu er one  the State 
land i ediately to the north and south west 
o  the No inated ro erty is under the direct 

anage ent o  N arks as art o  the Singa ore 
Botanic ardens   Beyond the Singa ore Botanic 

ardens  boundary  the re ainder o  land within the 
ro osed Bu er one is under a ix o  ri ate and 

State ownershi  

5 b  rotecti e esignation

Protective Designations within the Nominated 
Property

reas  buildings and eatures o  conser ation alue 
within the No inated ro erty are rotected by a 
range o  statutory and non statutory designations 
see Figure 19   The rotecti e designations that 

a ly to the No inated ro erty are listed in the 
Table 6   Co ies o  rele ant legislati e acts are 
provided in Appendix F  
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so as to include the Bukit Ti ah Ca us

*



128 NOMINATION
DOCUMENT
PROTECTION & MANAGEMENT OF THE PROPERTY

23

24

2  The boundary o  the Singa ore Botanic ardens Conser ation rea is due to be ad usted in 2  so as to include the Bukit Ti ah 
Campus

24 nitially designated as art o  another conser ation area which was absorbed into the Singa ore Botanic ardens Conser ation rea 
on the 2 rd ay 2

Table 6 Protective Designations

Designation Extent ate o  esignation egislation under which status is ro ided
National Park a ority o  the No inated ro erty 

is within a National Park designated 
 

The arks and Trees ct Ca  2  akes 
ro ision or National arks to be ‘…set aside for 

all or any of the following purposes:

(a) the propagation, protection and 
conservation of the trees, plants, animals 
and other organisms of Singapore, whether 
indigenous or otherwise;

(b) the study, research and preservation of objects 
and places of aesthetic, historical or scientific interest;

(c) the study, research and dissemination 
of knowledge in botany, horticulture, 
biotechnology, or natural and local history; and

(d) recreational and educational use by the public’.
Conservation 
Area

Entire No inated ro erty is within the 
Singa ore Botanic ardens  which  was  
designated a Conservation Area in 200823

Conserved Buildings within 
the Singa ore Botanic ardens 
Conser ation rea:

 Houses 5 o  the or er Ra es 
College designated 2

 Ra es Hall designated 2 24

 E J H  Corner House designated 
2

 Burkill Hall designated 2
 Holttu  Hall designated 2
 Ridley Hall designated 2
 House  designated 2
 The arage designated 2  

Conserved Structures within 
the Singa ore Botanic ardens 
Conser ation rea:

 Bandstand designated 2

 Swan ake a ebo designated 2

The lanning ct Ca  2 2  ro ides or ‘where 
in the opinion of the Minister any area is of 
special architectural, historic, traditional or 
aesthetic interest, the Minister may approve 
under Section 8 a proposal to amend the Master 
Plan to designate the area as a conservation 
area.  A conservation area may comprise an 
area, a single building or a group of buildings’.  

Tree 
Conservation 
Area

Entire No inated ro erty is 
within a Tree Conservation Area 
designated 

The arks and Trees reser ation o  Trees  
Order Ca  2  
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Designation Extent ate o  esignation egislation under which status is ro ided

Nature Area The Rain orest area is a Nature rea 
designated 2  

 Nature rea is a non statutory designation  
de arcated on the arks and aterbodies 

lan  a s ecial and detailed controls lan which 
is a de elo ent control lan issued by the 
Co etent uthority under aragra h 2 5 o  the 
Singa ore R  aster lan ritten State ent 
2  to elaborate on the lanning intention 
or the area    Nature reas are areas o  high 

biodi ersity  
Heritage Trees  Heritage Trees within the 

No inated ro erty
Heritage Trees are included on a non statutory 
register by the N arks Heritage Tree anel under 
the 2  Heritage Trees Sche e   Heritage Trees 

ust eet certain criteria in res ect o  their si e  
age and uality   Heritage Trees within national 

arks  nature reser es  tree conser ation areas  
heritage road green bu ers and other s eci ied 
areas as de ined by the arks and Trees ct  are 

rotected under the arks and Trees ct Ca  
2  

Protective Designations within the Proposed 
Buffer Zone

s shown on Figure 20  uch o  the land within 
the ro osed Bu er one is designated as anded 
Housing reas  including ood Class Bungalow 

reas   with guidelines on the height and building 
or  o  residential de elo ents within such 

areas  nder these guidelines  the intention is that 
de elo ents within the ro osed Bu er one should 
generally aintain a low rise low density character  

e elo ents in close roxi ity to the Botanic 
ardens are also sub ect to ore stringent height 

controls under the Building Height lan such that the 
isual a enity o  the Botanic ardens is rotected

5 c  eans o  le enting rotecti e 
easures

The Land Use Planning System in Singapore

and use lanning in Singa ore is carried out 
by R  the national land use lanning and 
conser ation authority  in con unction with other 
go ern ent agencies    long ter  a roach to 
land use lanning has enabled Singa ore to achie e 
a balance between de elo ent and conser ation 

o  natural and cultural heritage assets   The 
Singa ore Conce t lan is the strategic land use 

lan that guides Singa ore s de elo ent o er a  
to 5  year eriod   This is su orted by the aster 

lan which is the statutory land use lan re ared 
under the lanning ct or guiding Singa ore s 
de elo ent in the ediu  ter  o er a  to 5 
year eriod   The aster lan translates the broad 
long ter  strategies o  the Conce t lan into 
detailed plans to guide development, and sets out 
land use oning and lot ratio intensity olicies or 
land in Singa ore   e elo ent control lans such 
as anded Housing rea lans and Building Height 

lans re erred to abo e are ublished to ro ide 
urther elaboration and guidance o  the lanning 

intention o  the aster lan  

Singapore Master Plan

The Singa ore aster lan ay be a ended as 
and when necessary to acilitate de elo ent   
The a end ents include re oning o  land use  
ad ust ent in the lot ratio and designation o  
conser ation areas   The a end ents could be 
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 Storey ixed and

Good Class 
Bungalow rea

2 Storey ixed anded  
2 Storey Bungalows and 
2 Storey Se i detached

rea within the icinity o  the ardens 
where ore stringent height controls are 
in lace to rotect the isual a enity o  
the ardens Building Height lan

ro osed orld Heritage 
Site Boundary

Singa ore Botanic 
ardens Boundary

ro osed Bu er one Boundary

anded Housing rea
NB: This is a guide lan on landed housing or  and height  
t is not a detailed land use or oning lan  The areas shown 

ay include existing non residential uses or non landed 
ro erties  which will be sub ect to re ailing lanning controls 

a licable to such uses

0 100m 200m

Figure 20 building height control

N

Based u on the data a ailable at www ura go sg
ura a s   This in or ation is based on the aster 

lan 2  as a ro ed by the inister or 
National e elo ent on 2 th No e ber 2    
© Singapore Government
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art o  the regular aster lan re iew  which is 
carried out at least once e ery i e years  or on an 
ad hoc basis arising ro  a de elo ent a lication 

ro osal to de elo  the land   Being a collaborati e 
e ort between agencies to ensure that lans 

eet i ediate econo ic and social needs while 
aintaining a good uality li ing en iron ent  

in uts ro  technical agencies are ty ically sought 
be ore a end ents are ade to the aster lan

The statutory rocedure or sub ission and 
a ro al o  a end ents to the aster lan is 

ro ided in the lanning ct and its subsidiary 
legislation  nder the statutory rocedure  any 

ro osed a end ent to the aster lan is 
sub itted to the inister or a ro al   Be ore 
the inister akes his decision  the ro osed 
a end ent is exhibited or ublic eedback or 
at least 2 weeks   uring the exhibition eriod  
ob ections and re resentations on the ro osed 
a end ent ay be sub itted to the inister   

 the ro osed a end ent is a ro ed by the 
inister  the aster lan is a ended with e ect 

ro  the date o  the inister s a ro al

Development Control System in Singapore

The rinci le legislation that regulates de elo ent 
o  land and conser ation in Singa ore is the 

lanning ct  nder the lanning ct  any 
ro osal to de elo  land or to carry out works in a 

conser ation area e g  to erect a new building  to 
carry out additions or alteration to or change the 
use o  an existing building  is re uired to obtain 

lanning and or conser ation er ission under the 
ct be ore the de elo ent or works are carried 

out   n e ecti e regulatory syste  is thus in lace  
such that ro osals or new de elo ents  change 
o  use or alterations to existing buildings o  the 
No inated ro erty or land within the ro osed 
Bu er one are sub ect to lanning or conser ation  

er ission unless otherwise exe ted   This 
regulatory rocess allows R  to assess each 

ro osal and to consciously guide de elo ents in 
accordance with the intended outco es

Application of Land Use and Conservation 
Guidelines for the Nominated Property

The No inated ro erty is oned ark  in the aster 
lan 2  which re uires that the land be set aside 

or use as ark or garden  or the en oy ent o  the 
general ublic   The No inated ro erty also alls 
within a ga etted Conser ation rea  Hence  any 

ro osal to carry out works within the Singa ore 
Botanic ardens whether it s de elo ent  change 
o  use or conser ation restoration works  will be 
re uired to obtain a conser ation er ission under 
the lanning ct

The Conser ation uidelines R  2  ro ide 
the conser ation rinci les  lanning ara eters and 
restoration guidelines or conser ed sho  house and 
bungalow building ty ologies  as well as lanning 

ara eters and en elo e control guidelines or new 
buildings within Conser ation reas   t is an owner s 
res onsibility to u kee  a conser ed building or 
structure   Howe er  i  the building is not in a state o  
good and ser iceable re air or in a ro er and clean 
condition  the Co issioner o  Buildings ay  by 
written notice  re uire the owner to carry out re air 
and aintenance works  

Master Plan and Development Control 
Guidelines for Properties within the Proposed 
Buffer Zone

The land within the ro osed Bu er one is 
oned in the aster lan 2  or a ix o  uses 

such as Residential  Education and O en S ace  
e elo ent within the ro osed Bu er one is 

assessed based on the aster lan and also detailed 
de elo ent control lans and guidelines

n areas designated as anded Housing reas  
including ood Class Bungalow reas  landed 

housing de elo ents are sub ect to a lower 
er issible building height o  not ore than 2 

storeys tall  or ood Class Bungalow reas  there 
are also ore stringent controls on site co erage  
to reduce the extent o  built u  areas such that the 
en iron ent retains  as uch as ossible  an o en 
and wooded character
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s or other non landed residential and or non
residential de elo ents within the ro osed 
Bu er one  these are generally oned with a lower 

lot ratio o   the intention being to aintain 
a low rise low density character congruent to 
the No inated ro erty   To sa eguard the isual 
a enity o  the No inated ro erty  the Building 
Height lan also ro ides or ore stringent height 
controls on de elo ents in close icinity o  the 
Singa ore Botanic ardens

i en the rotecti e heritage designations and 
controls that a ly to the No inated ro erty  

ro osals or new de elo ent or change that 
would har  its Outstanding ni ersal alues are not 
likely to be er itted

Application of Other Protective Measures

Works within National Parks

The arks and Trees ct and its subsidiary legislation 
such as the arks and Trees Regulations  set out 

a nu ber o  restricted acti ities in National arks   
 nu ber o  s eci ic rules a ly to the Singa ore 

Botanic ardens which are dis layed on notices 
within the grounds o  the site   The ct states that no 
works can be carried out in a National ark exce t 
by authorised indi iduals   art  o  the ct sets out:

 Restricted acti ities in ter s o  trees and lants 
in National arks  including cutting and elling 
trees or digging or culti ating land within a 
National ark

 Restricted acti ities in res ect o  ani als in 
National arks  including ca turing  dis lacing or 
eeding any ani al

 Restricted acti ities in res ect o  boundary 
notices  including re o ing  da aging or 
re lacing said notices

The carrying out o  restricted acti ities in a National 
ark re uires a ro al ro  the Co issioner 

o  arks and Recreation currently the de uty 
CEO o  N arks   The Co issioner ay re uest 
urther in or ation in relation to the a lication 
or a ro al and ay grant or re use an a lication 

at his discretion   The a licant ust a ly or a 
co liance certi icate ro  the Co issioner on 
co letion o  the works   

lications or er ission to carry out works 
within a National ark ust also be ade to the 
Co etent uthority under the lanning ct Ca  
2 2   n deter ining an a lication  the Co etent 

uthority will take into account any rele ant 
guidelines relating to National arks which ay be 
issued by N arks as well as all a licable building 
guidelines  relating to building height and density  
building use and or  urban design  lot si e and 
any conser ation guidance where a licable

Works Affecting Tree Conservation Areas

Trees within a Tree Conser ation rea are rotected 
under the arks and Trees ct Order   t is a 
re uire ent o  the ct that written er ission or 

ro osals to ell any ature tree de ined as any tree 
with a girth easure ent greater than one eter  

easured hal  a etre ro  the ground  is obtained 
ro  the Co issioner o  arks and Recreation   

This a lies to de elo ers as well as owners o  
ri ate ro erties e en i  no de elo ent works 

are being undertaken   

Works Affecting Heritage Trees

Heritage Trees within the No inated ro erty are 
rotected under the arks and Trees ct Ca  2   

The health o  esignated Heritage Trees is assessed 
at least once a year and each Heritage Tree is itted 
with a lightning rotector   n educational sign is 
erected in the icinity o  each Heritage Tree or 
educational ur oses

Works Affecting Nature Areas

hile there are currently no statutory lanning 
guidelines ertaining to Nature reas  i  
de elo ent alls within or in the icinity o  a 
de arcated Nature rea  ecological studies ay be 
re uired as ad ised by the rele ant authority be ore 
any de elo ent roceeds
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5 d  Existing lans related to 
unici ality and Region in which 

the ro osed ro erty is ocated

Existing ado ted lans that relate directly or 
indirectly to the rotection  anage ent and or 

resentation o  the No inated ro erty are listed in 
Table 7  and provided in Appendix G

Table 7 Relevant Existing Adopted Plans

lan Su ary escri tion gency 
Res onsible

Date 
do ted

Singapore 
Conce t lan

The Conce t lan 2  is the long ter  ision or Singa ore s 
hysical de elo ent in the next  to 5  years   t is re iewed 

once e ery  years   The se en key thrusts o  the Conce t lan 
2  are: new ho es in a iliar laces  high rise city li ing  
choices or recreation  lexibility or businesses  de elo ing a 
global business centre  building u  an extensi e rail network  and 
ocusing on identity  

R 2001

Singapore 
aster lan 

The aster lan is the statutory land use lan which guides 
Singa ore s de elo ent in the ediu  ter  o er the next  to 

5 years   t is re iewed e ery i e years and translates the broad 
long ter  strategies o  the Conce t lan into detailed lans to 
guide de elo ent   The aster lan shows the er issible land 
use and density or e ery arcel o  land in Singa ore  

R 2008

Conservation 
Guidelines 

This docu ent ro ides the conser ation rinci les  lanning 
ara eters and restoration guidelines or conser ed sho  

house and bungalow building ty ologies  as well as lanning 
ara eters and en elo e control guidelines or new buildings 

within conser ation areas   Owners  architects and engineers 
intending to carry out restoration works or de elo ent within 
conser ation areas are re uired to co ly with the guidelines 
accordingly   Other building ty es  which do not con or  to the 
standard sho  house or bungalow ty ology are e aluated on a 
case by case basis in accordance with conser ation rinci les   

This docu ent is to be read in con unction with the S eci ic 
a ade Restoration uidelines or the sub ect building

R 2011

5 e  ro erty anage ent lan and 
Other anage ent Syste s

 ull anage ent lan has been re ared or 
the Singa ore Botanic ardens and is annexed 
to the no ination in Appendix B.  The ri ary 
ai  o  the anage ent lan is to ensure the 
e ecti e rotection  conser ation  resentation 
and trans ission o  the attributes o  the site s 
Outstanding ni ersal alue or uture generations   
The lan ro ides the o er arching ra ework 

or co ordinated anage ent o  the No inated 
ro erty   t ai s to:

 rotect Singa ore Botanic ardens ro  
ina ro riate changes that would har  the 
No inated ro erty s Outstanding ni ersal 

alues  integrity and authenticity
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 Encourage greater local and international 
awareness and a reciation o  the No inated 

ro erty s Outstanding ni ersal alues

 ro ote Singa ore Botanic ardens  
contribution to Singa ore s wider regeneration

n su ary  the anage ent lan includes:

  descri tion o  the No inated ro erty  its 
Outstanding ni ersal alues and current olicy 
and anage ent context  

 n e aluation o  the key anage ent issues 
acing the No inated ro erty

 n o erarching ision  ai s and olicies or 
guiding the rotection  conser ation and 
sustainable use o  the No inated ro erty  

 n action lan or i le enting the lan s 
ision  ai s and olicies o er the short  ediu  

and long ter  

 rocedures or onitoring and re iewing the 
lan

The anage ent o  the No inated ro erty lies 
with N arks  a statutory board o  the Singa ore 

o ern ent   le entation o  the anage ent 
lan will be o erseen by a anage ent Co ittee 

co rising re resentati es ro  the National 
Heritage Board reser ation o  Sites and 

onu ents  National arks Board Singa ore 
Botanic ardens  rban Rede elo ent uthority  
Singa ore Touris  Board  National ni ersity 
o  Singa ore and CO OS Singa ore which will 
constitute an ad isory grou  o  ex erts and 
user grou  re resentati es    The anage ent 
Co ittee is res onsible or co ordinating actions  
monitoring and reviewing progress and reporting 
results back to stakeholders to in or  on going 
e ecti e anage ent o  the No inated ro erty

The anage ent lan was re ared on behal  
o  the anage ent Co ittee by inde endent 
consultants Chris Bland ord ssociates  
who also assisted with the re aration o  this 

orld Heritage No ination   The lan and the 
no ination ha e been in or ed by ongoing 
consultations and dialogue with local stakeholders 
and the wider ublic    To su ort and de elo  

urther o ortunities or olunteering  the acti e 
in ol e ent o  local co unities in the long
ter  anage ent o  the No inated ro erty 
will be encouraged in line with the olicies o  the 

anage ent lan  

ssurance o  e ecti e i le entation o  the 
anage ent lan is de onstrated by the 

co it ent and engage ent o  the key artners 
in the no ination rocess and de elo ent o  the 

lan  and also through the Singa ore o ern ent s 
co it ent to ensuring that the Outstanding 

ni ersal alues o  the No inated ro erty are 
rotected through the land use lanning syste   

5   Sources and e els o  inance

The Botanic ardens  current annual o erating 
and sta  budget a ounts to S 5 illion   rior 
to setting budgets or its arious di isions each 
year  N arks asks i isional irectors to re are 
cases or any additional unding re uired  whether 
or aintenance or e ents    needs arise during 

the course o  the iscal year  the Botanic ardens 
can also re uest additional unds ro  N arks  
Central ool und   s regards to in rastructural 

aintenance  large ite s ro ects are handled and 
unded through N arks  acilities anage ent and 
arks e elo ent tea s  so do not igure in the 

Botanic ardens  annual budget    

N arks also recei es a dedicated budget ro  the 
Singa ore o ern ent or ca ital aintenance 
o  s eci ically the Singa ore Botanic ardens and 

ort Canning ark  in iew o  these being leased 
to N arks i e  under N arks  direct control   These 
unds are accu ulated in the Sinking und and 

can only be used or the Botanic ardens and ort 
Canning   

The Botanic ardens can also seek a ro al ro  
N arks  Board or unds to be released ro  N arks  
Reser es und  to su ort a ariety o  in rastructural 
de elo ents and aintenance works or both new 
and old structures as well as e ents
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5 g  Sources o  Ex ertise and Training 
in Conser ation and anage ent 
Techni ues

aried horticultural landsca e and ecological 
training is locally ro ided by C E  a di ision 
o  N arks   Other training is obtained by sending 
chosen candidates abroad on scholarshi s  whether 
to other botanic gardens or acade ic institutions 

ainly uni ersities   Sta  exchanges also take 
lace  or exa le with ongwood ardens    

botanic garden anage ent training course or 
the Southeast sian region  run by Botanic ardens 
Conser ation nternational B C  was deli ered 
at the Singa ore Botanic ardens in 2  and 
attended by so e o  the Botanic ardens  sta

ost skills and ex ertise needed in relation to 
the scienti ic research carried out at the Botanic 

ardens are brought in with the a ointed sta  
these o ten being oreign recruits  since little training 
in the rele ant areas o  lant science excluding 

olecular techni ues  is a ailable in Singa ore   

5 h  isitor acilities and n rastructure

This section ro ides an o er iew o  all isitor 
acilities in rastructure on o er at the Singa ore 

Botanic ardens  including those arts o  the 
Botanic ardens which all outside o  the boundary 
o  the No inated ro erty

The Botanic ardens is ree to access  with the 
exce tion o  the National Orchid arden  and are 
the only botanic gardens in the world that is o en 
between 5a  and idnight e ery day o  the year   
The Botanic ardens contains a range o  isitor 
acilities in rastructure including:

 is lay gardens and landsca ed areas such as 
the Sun arden  National Orchid ardens  al  

alley and the Saraca Strea

 n area o  ri ary rain orest

  network o  aths  ro iding access across the site

 isitor in or ation oints at the Nassi  ate  
reen a ilion and Jacob Ballas Children s 
arden oints o  entry 

  Heritage useu  housed in Holttu  Hall and 
exhibition centre in the C  reen allery

  horticultural library o en onday to riday

 isual access to so e o  the laboratories and 
work undertaken there

 ood and be erage outlets are located at the 
Botany Centre  isitor Centre  Jacob Ballas 
Children s arden  Ra es Building  inger arden 
and at E J H  Corner House

 Toilets  shelters  seating and bins e enly 
distributed across the sites

 irst aid oints at the Botany Centre  Nassi  ate 
isitor Centre and Jacob Ballas Children s arden

 So e inter retation

 Orientation anels and nger osts

The linear distance between the northern 
and southern end o  the Singa ore Botanic 

ardens including the northern Bu er one  is 
a roxi ately 2k   The Singa ore Botanic ardens 
as a whole including areas which all outside the 
boundary o  the No inated ro erty  can be 
accessed ia  ain entrances gates   our o  these 
entrances are edestrian and ehicular entrances 
used or deli eries and  isits only   ccess 

can also be gained into the Botanic ardens ro  
the National ni ersity o  Singa ore s aw aculty  
the Botanic ardens RT station and exits ro  
underground arking located below the Botany 
Centre   Cycling is rohibited in the Botanic ardens  
the exce tion being a tolerance or s all children s 
cycles   s shown in the Appendix H  there is a le 

ro ision o  car arking in di erent locations around 
the site and this will be urther increased when the 
Tyersall earning orest is o ened located within 
the ro osed Bu er one

Coach dro o  oints are located at the Nassi  
ate isitor Centre  inger arden and Jacob 

Ballas Children s arden and coach arking at the 
isitor centre  Tyersall enue and Jacob Ballas 

Children s arden   There are dedicated taxi stands 
at the Botany Centre Tanglin ate  and isitor 
Centre Nassi  ate  and bus sto s along Holland 
Road and Bukit Ti ah Road   ccess by RT is 
currently ia the Botanic ardens station in the 
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north western end o  the Botanic ardens  which 
or s art o  the Circle ine    second station  

ad acent to it  is under construction and will or  
art o  the owntown ine due to o en in 2 5   
n RT station along the Tho son ine  with an 

exit o osite the Tanglin ate is also due to be 
constructed and o ened in 2 2   arking lots close 
to the inger National Orchid ardens are due to 
be recon igured and ex anded as art o  the Tyersall 

earning orest de elo ents

5 i  olicies and rogra es Related 
to the resentation and ro otion 
o  the ro erty

The inscri tion o  the Singa ore Botanic ardens 
as a orld Heritage Site will heighten awareness 
and an u li t in touris  is redicted  adding to the 
local econo y  increasing educational otential 
and enriching co unity identity   s art o  the 
no ination  the Botanic ardens will be de elo ing 
a rogra e o  work related to the resentation 
and ro otion o  the No inated ro erty  to hel  
unlock the bene its o  orld Heritage Site status 
or isitors and local co unities   This includes 

de elo ent and i le entation o  the ollowing 
olicies and rogra es:

 udience e elo ent  to identi y 
o ortunities or increasing local co unity 
and isitor usage o  the no inated ro erty in 
relation to its Outstanding ni ersal alues

 isitor anage ent  to identi y any easures 
re uired to e ecti ely anage the i act o  
increased usage on the No inated ro erty s 
abric and Outstanding ni ersal alues

 arketing and Brand e elo ent  to identi y 
o ortunities or urther ro oting the 
No inated ro erty and to ex lore otential 
bene ts o  cross arketing and using the orld 
Heritage No ination status

 Orientation Signage  to i ro e edestrian signage 
ro  bus sto s and RT stations to encourage isitors 

to ex lore all arts o  the No inated ro erty

 ccess  to understand and address the needs o  
isitors with disabilities in relation to the di erent 

attractions within the No inated ro erty

 Interpretation - to address interpretation needs 
or the No inated ro erty in relation to 
ro oting understanding o  its Outstanding 
ni ersal alues

 Education  to urther identi y or al education 
and li e long learning o ortunities linked to the 
Outstanding ni ersal alues o  the no inated 

ro erty and de elo  rocesses o  e aluation 
and re iew

 ublic Real   to identi y o ortunities or 
enhancing the ublic real  within the No inated 

ro erty such as aths  seating and lighting

 user sur ey was recently co issioned  which 
will outline the site s isitor ro ile as well as isitor 
satis action  needs and as irations    useu  

ro iding inter retation on the ardens  heritage  
was o ened in Holttu  Hall in No e ber 2  
and inter retation anels showcasing the heritage 

alue o  key eatures across the site are gradually 
being installed   n a lication linked to the 

useu  as well as a range o  ublications ro ide 
su le entary in or ation about di erent as ects 
o  the site    sel guided heritage trail lea let is 
a ailable as well as regular the ed guided tours 
e g  Rain orest tour  heritage tour  herbariu

laboratories tour and National Orchid arden tour   
 range o  usical e ents take lace in the ardens 

throughout the year   The C  reen allery hosts 
a rolling rogra e o  exhibitions  the irst o  
which ocused on Singa ore s greening o e ent  
including the Botanic ardens  in ol e ent   

E ents linked to the no ination ha e included 
the re creation o  oon lit er or ances at the 
bandstand  heritage the ed education rogra es 
and an exhibition o  black and white hotogra hs o  
the ardens   n exhibition on the ardens  heritage 
will be held in the National useu  o  Singa ore 
in 2  which will later tour schools and sho ing 
centres   n or ation about the site and the HS 
no ination rocess was ublicised through the 

edia

The Botanic ardens o ers a roxi ately 5  
di erent educational rogra es or schools 
guided tours  talks and worksho s  o er 2  or 

adults and onthly talks by local and international 
s eakers ocused on botany  biodi ersity and 
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conser ation   t has and continues to run a range o  
acti ities training rogra es which contribute to 
ca acity building and technology trans er   Research 
and horticultural ers ecti es ro  the ardens is 
shared with s ecialist and non s ecialist audiences 
through the ardens  century old scienti ic ournal 
The arden s Bulletin Singa ore and ardenwise 

aga ine  both are a ailable online  

n integrated co unications lan is i le ented 
annually to ro ote the Singa ore Botanic ardens 
to the local and international edia   This includes 
organising o  edia brie ings and edia tours to 

ro ote the Botanic ardens  latest a enities  
rogra es or acti ities   This has resulted in 

extensi e edia co erage o  the Botanic ardens 
using a range o  arketing channels such as 
the leading online  rint and broadcast edia in 
Singa ore and o erseas e g  ustralia  China  rance  

er any  ndonesia  taly  Ja an  alaysia   and 
the S   The Botanic ardens  rogra es and 
acti ities are also ro oted on its website as well 
as in onthly electronic direct ail and uarterly 
newsletter articles that are sent out to o er  
subscribers o  N arks   nteresting acts about the 
Botanic ardens are also osted on o ular social 

edia lat or s such as the Singa ore Botanic 
ardens  acebook age and N arks  acebook age 

and Twitter account

5   Staffing e els and Ex ertise 
ro essional  technical  
aintenance

The Singa ore Botanic ardens currently e loys 
25 ull ti e e bers o  sta   The res onsibility 

or the Botanic ardens  o erall anage ent lies 
with its irector who is assisted by two Senior e uty 

irectors and our e uty irectors   arden sta  are 
e loyed in the ollowing i e de art ents: Research 
and Conser ation RC  Horticulture  Exhibitions 
and E ents HEE  Education  e elo ent and 

d inistration Su ort E  isitor anage ent  
Security and O erations SO  and Singa ore 

arden esti al S   uali ications held by sta  
can be su arised as ollows:

 RC de art ent: all e bers o  sta  other 
than assistants  ha e either rst degrees or ost 
graduate degrees in rele ant science disci lines

 HEE de art ent: sta  uali cations range ro  
ractical ex erience without acade ic certi cates 

older landsca e technicians  to horticultural 
di lo as unior anagers  rst degrees ore 
senior lawns anagers  and asters and h s 
assistant directors  senior de uty de uty directors

 E  de art ent: the de uty director  assistant 
director and anagers ha e a general degree 
either in arts or science  although so e ha e 

asters degrees  Executi es ha e di lo as and 
officers CE  e el certi cates

 SO de art ent: the de uty director assistant 
directors and anagers ha e a general degree 
either in arts or business ad inistration

arketing  or degree in a lied science   
Executi es ha e di lo as and assistants CE O  

e el certi cates

 S  de art ent: the de uty director and 
anagers ha e a general degree either in arts 

or science   Executi es ha e di lo as and 
assistants CE O  e el certi cates

This re resents a substantial body o  on site 
knowledge and ex ertise  which under ins the 
success ul de elo ent and anage ent o  the 
No inated ro erty and its associated unctions   
Sta  bene it ro  external s ecialist ex ertise 
and knowledge ro  a range o  organisations
indi iduals including the National rchi es  C E 
and the National Biodi ersity Centre the latter two 
are based at the Botanic ardens   o ern ent 
agencies  such as the rban Rede elo ent 

uthority s Conser ation de art ent  gi e their 
iews and ad ice on a lications or lanning 

consents in ol ing changes to or restorations o  
the historic landsca e and buildings   ro riately 

uali ied grounds and buildings aintenance 
contractors carry out aintenance tasks across the 
site and s ecialist restoration contractors are called 
u on as and when necessary    aluable olunteer 
base lead walks around the ardens  including a 
s ecialist heritage walk
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6.0 MONITORING

a  ey ndicators or easuring State 
of Conservation

eriodic onitoring o  the No inated ro erty is a 
re uire ent under rticle 2  o  the orld Heritage 
Con ention   The ob ecti es o  eriodic re orting 
are to assess the o erall a lication o  the orld 
Heritage Con ention by the Singa ore o ern ent 
and to assess whether the Outstanding ni ersal 

alues or which the site is inscribed are being 
aintained   

To assist in this rocess  key indicators or easuring 
uantitati ely and ualitati ely the state o  

conser ation are established in the anage ent 
lan   These are listed below:

ndicator eriodicity ocation o  records
ercentage o  buildings structures re uiring a or re air 

state o  conser ation re orts
uin uennial Singa ore Botanic 

Gardens

Obser ed change in the condition o  the li ing collections nnual Singa ore Botanic 
Gardens

Nu ber o  a or changes to the historic layout nnual Singa ore Botanic 
Gardens

o ulation si e o  keynotes s ecies in the Rain orest nnual Singa ore Botanic 
ardens National 

Biodi ersity Centre
Obser ed change in the condition o  the reser ed collections uin uennial Singa ore Botanic 

Gardens
Obser ed change in the condition o  the docu entary isual 
re erence collections

uin uennial Singa ore Botanic 
Gardens

Continuity o  the site s scienti ic and recreational unctions nnual Singa ore Botanic 
Gardens

ercentage o  isitors ex ressing satis action E ery three 
years

Singa ore Botanic 
Gardens

Nu ber o  artici ants in educational acti ities nnual Singa ore Botanic 
Gardens
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b  d inistrati e rrange ents or 
onitoring ro erty

Singapore Botanic ardens
 Cluny Road

Singa ore 25 5
Tel: 5  
htt : www sbg org sg

National Biodi ersity Centre
 Cluny Road

Singa ore 25 5
Tel: 5 5 

htt s: www n arks go sg c s index
h o tion co content iew article id 5 t

e id 5

c  Results o  re ious Re orting 
Exercises

Earlier re orts on the state o  conser ation o  the 
No inated ro erty include:

 uin uennial structural ins ections o  the 
buildings ost recent dated 2  

  ear i ing Collection anage ent lan 
2   see endix ii o  Appendix B for more 

details : ro ides in or ation relating to the 
landsca e content  heritage alue and condition 
o  the ardens  indi idual awns  anage ent 

ones   

O erall  the No inated ro erty is in good 
condition  being aintained according to high 
standards
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a  hotogra hs and udio isual 
age n entory and uthori ation 

Form 

Photographs

n ndex o  all hotogra hs contained in the 
Nomination Dossier is provided in Appendix I   
n or ation is ro ided in the or at re uested 

in nnex 5 o  the Operational Guidelines for the 
Implementation of the World Heritage Convention 

orld Heritage Centre  2

Those hotogra hs indicated in the colu n Non 
exclusi e cession o  rights  ay be used by NESCO 
in the way described in nnex 5 o  the Operational 
Guidelines   These are annexed to the No ination 
as electronic i ages in g or at at a ini u  o  

 d i resolution

Audio-visual presentation

n audio isual resentation describing the history 
o  the Singa ore Botanic ardens is annexed to the 
No ination

b  Texts Relating to rotecti e 
esignation  Co ies o  ro erty 
anage ent lans or ocu ented 
anage ent Syste s and Extracts o  

Other lans Rele ant to the ro erty

Co ies o  the ollowing docu ents will be ro ided 
in Appendices B, F and G

 anage ent lan endix B

 lanning ct Ca  2 2  endix 

 National arks Board ct Ca   endix 

 arks and Trees ct Ca  2  endix 

 arks and Trees reser ation o  Trees  Order  
Order  endix 

 The Conce t lan R  2  endix 

 The aster lan ritten State ent R  2   
endix 

 The Conser ation uidelines R  2  
endix 

c  or  and ate o  ost Recent 
Records or n entory o  ro erty

The or  and date o  the ost recent records o  the 
ro erty are:

 igital in entory o  the i ing Collections 2  
u dated on an ongoing basis

 igital in entory o  the ibrary Collection 
ublished and archi al aterial  2  u dated 

on an ongoing basis

 igital in entory o  the Herbariu s Ty e 
S eci ens 2  u dated on an ongoing basis

 igital in entory o  Conser ed Buildings and 
Structures  held by the rban Rede elo ent 

uthority 2  u dated as and when 
necessary

 igital in entory o  Heritage Trees held by the National 
arks Board 2  u dated on ongoing basis  

 igital in entory o  all buildings within the 
Singa ore Botanic ardens  held by the National 

arks Board s Resource anage ent i ision 
2  u dated on ongoing basis

 Biodi ersity sur ey o  the Rain orest 2
2 2

d  ddress where n entory  Records 
and rchi es are Held

Singa ore Botanic ardens   Cluny Road  Singa ore 
25 5

e  Bibliogra hy

bdul ari  N  2  Being Neighbourly  SB  
ssists in Ca acity Building  Gardenwise, 42  2

gri Horticultural Society   Annual Report.

nuar  S  2  rotecting the i ing onu ents 
o  the ardens  Gardenwise, 22  

Brockway H   The Role o  the British Royal 
Botanic ardens  American Ethnologist, 6  5  
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Burkill   H   The second hase in the history 
o  the Botanic ardens  Singa ore  Gardens’ 
Bulletin (Straits Settlement, Singapore  2  

Burkill  H  2  The Oil al  in the East  Gardens’ 
Bulletin (Straits Settlements. Singapore  2  2

Burkill  H  2   note relating to the history o  
The ell in the gardens  Gardens Bulletin (Straits 
Settlements, Singapore), 4 2  

Burkill  H  2  The Botanic Gardens, Singapore 
Illustrated Guide.  ondon: aterlow  Sons td

Crane   2  Botanic gardens or the 2 st 
century  Gardenwise, 16: 

a ison  J  2  Black and White, The Singapore 
House 1898-1941. Singa ore: Talis an ublishing

es ond  R  2  The History of the Royal Botanic 
Gardens Kew, 2nd ed  ew: Royal Botanic ardens  ew

es ond  R  and He er N   A Century of Kew 
Plantsmen, A celebration of the Kew Guild, Rich ond  

: The ew uild  Royal Botanic ardens  ew

horaisinga   and Sa uel  S  2  Tan 
Tock Seng. Pioneer: his life, times, contributions 
and legacy. ota inabalu Borneo : Natural History 

ublications

oong Thai u  Tan Choon Hooi  Nashita usta a 
and Janice au   Road a  o  the School o  
Horticulture 2   Gardenwise 13  2  

oong Thai u  2  Highlights ro  the School 
o  Horticulture  Gardenwise, 14: 

rost    Balasinga chow   2  Singapore: 
A Biography. Singa ore: Edition idier illet

Gardens’ Bulletin (Straits Settlements, Singapore). 

Gardenwise  2  onu ental Trees in Singa ore 
Botanic ardens  4 2  5  

Gardenwise  2 5  essage ro  the irector  24  2

He er N  Plant Hunting for Kew  ondon: H SO

brahi   and Tha  S  2  Notes ro  the 
Econo ic arden  The rand Old Rubber Tree 
and  Sketch to Stretch Ridley s agination  
Gardenwise, 30  2 2

brahi  H  2  ictures o  a Thousand ords  
Gardenwise 28

CO OS Singa ore td  2  Research Report; 
Singapore Botanic Gardens: UNESCO World 
Heritage Site Nomination.  Singapore, CO OS 
Singa ore td 

nternational Rubber Study rou  2 2  The 
Rubber Statistical Bulletin

Jackson   2  Buildings o  E ire  Oxford 
University Press

ee    nusual lants at the Sun Rockery  
Gardenwise, 11  2

iew  R  2  The Herbariu  o es  gain , 
Gardenwise, 20  5  

iew  R  2   Burkill Hall  Gardenwise, 23  

ing    The Bungalow: The production of 
global culture  ondon: Routledge and egan aul

ong   2  Conserving the Past, Creating the 
Future: Urban Heritage in Singa ore  Singa ore: 

rban Rede elo ent uthority

ai i  2  Singa ore s Ex erience in 
Conser ation  a er deli ered to nternational 
Housing Con erence o  Hong ong Housing Society  

a b  C  2  This Infant Adventure: Offspring of 
the Royal Gardens at Kew  ondon  Bene actu  

ublishing td

ee  R  2  Two ore Reasons to isit Singa ore 
Botanic ardens  Gardenwise, 42  2 2

ee  S  wee  T  and eong   2 5  ortant 
lant reas  Site: Singa ore Botanic ardens Rain 
orest  Gardenwise, 24  

arican  C  and Har    The ardens  
Bougain illeas  Gardenwise, 12    

cCracken    Gardens of Empire: 
Botanical Institutions of the Victorian British Empire  

ondon: eicester ni ersity ress

Mid-Day Herald  2  ay  etter co laining 
about the cruel eeding o  a li e dog to a tiger 
donated to SB  in 5
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ohl an   2  Casting light on the History o  
the Sundial arden  Gardenwise, 21  5

National arks Board  2  The Singapore Botanic 
Gardens Pictorial Pocket Guide 1: The Gardens at a 
Glance. Singa ore: National arks Board

North    A Vision of Eden  ondon: Royal 
Botanical arden  ew

Ohn  S  2 5  Cory ha u braculi era  Gardenwise, 
24  22 2

owell  Robert   No e ber  Burkill Hall: n 
en iron ent riendly building that is 2  years old  
Sunday Times.

urseglo e  J  5  History and unctions o  
botanic gardens with s ecial re erence to Singa ore  
Gardens’ Bulletin(Straits Settlements. Singapore), 
17 2  25 5

Ridley  H N   New and noteworthy lants: 
anda iss Joa ui  Gardener’s Chronicle

Ridley  H N   Birds in the Botanic ardens 
Singa ore  Journal of the Straits Branch of the 
Royal Asiatic Society, 31  

Ridley  H N   lora o  Singa ore  Journal of 
the Strait’s Branch Royal Asiatic Society, 33  2

Ridley  H N   The oil al  Agricultural 
Bulletin, 6 2  

Singa ore Botanic ardens 5 endix to 
nnual Re ort listing the lants in culti ation in 

SB  5 Catalogue o  collections su le entary 
to endix   inal catalogue o  the ardens  
collections   and  Su le entary lists  
Singa ore: o ern ent rinting O ice  

Singa ore Botanic ardens 5  2  2   
 5  5  and  Annual Reports  

Soh  C  2   oo in the arden Gardenwise, 42, 
2

Straits Ti es  2   5    
2  2

Strange   2  Birds o  the Singa ore Botanic 
ardens  Gardenwise, 30  

Tan   2  Cool House in the Tro ics  
Gardenwise, 22   5

Tan   2  ilot reen Roo  ro ect in 
Singa ore  Gardenwise, 23   

Taylor  N   i edasa    2  rrows o  
de iance  Gardenwise, 41  2 25

Taylor  N  2  hat do we know about 
awrence Ni en  the an who irst de elo ed SB   

Gardenwise, 41  2

Taylor  N  2  How Old are the Singa ore Botanic 
ardens  reat Te busus Gardenwise, 42  

Taylor  N  2  SB  uring the irst orld 
ar Gardenwise, 42  2

Tha   2   Royal isit to the arden in 
Gardenwise, 42  5

Tho son    Singapore Rubber 
Centenary, 1877-1977. Singa ore Rubber Centenary 
Co ittee

Tinsley  B  2  Gardens of Perpetual Summer: 
The Singapore Botanic Gardens  Singa ore: National 

arks Board

rban Rede elo ent uthority  2  
Conservation Guidelines   

arious authors and articles Gardenwise 2 5

arren   2  Singapore: City of Gardens  
Singa ore: eri lus Editions H  td

i edasa  S  2  The 5 ollar Te busu Tree  
inally we now How Old you are Gardenwise, 42  2

ing r  T   Orchids of the Singapore 
Botanic Gardens  Singa ore: National arks Board  

ong   2 2   hundred years o  the ardens  
Bulletin  Singa ore  Gardens Bulletin (Straits 
Settlements, Singapore)  64 

ong   2 2  Ha i Sidek Bin iah  Gardenwise, 39  

a  T  2  Re introduction o  Nati e Orchids  
Gardenwise, 23   

ee     esert lants Soak  the Sun at 
SB  Gardenwise, 11  2

ee     Gardenwise, 6 

ew   2  From Third World to First  New ork: 
Har er Collins ublishers
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orke  T 2  The Edwardian House Explained. 
Newbury: Countryside Books

Unpublished

E ail recei ed by N  Taylor  October 2  ro  
Hui ew oong relating to re ort on SB s Chinese 
gra es

E ail recei ed by N  Taylor  January 2 2  ro  
Tan Beng Chiak

rchi e hotogra hs and notes ro  the SB  library
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8.0 CONTACT INFORMATION OF 
RESPONSIBLE AUTHORITIES

a  re arer

Preservation of Sites and Monuments      
National Heritage Board  inistry or Culture  

Co unity and outh

reser ation o  Sites and onu ents
 Sta ord Road 

Stamford Court 
Singa ore 2

b  Official ocal nstitution gency

Preservation of Sites and Monuments      
National Heritage Board  inistry or Culture  

Co unity and outh

reser ation o  Sites and onu ents
 Sta ord Road 

Stamford Court 
Singa ore 2

c  Other ocal nstitutions

Singapore Botanic Gardens
 Cluny Road

Singa ore 25 5

National Parks Board 
 Cluny Road

Singa ore 25 5

d  Official eb ddress

http://www.nhb.gov.sg/psm

Contact name: Jean ee
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9.0 SIGNATURE ON BEHALF OF 
THE STATE PARTY

Mr Lawrence Wong
cting inister or Culture  Co unity and outh

Chair an o  the Singa ore National Co ission
or NESCO
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AAPPENDIX A

OVERVIEW OF CONSULTATION/
AWARENESS BUILDING



Singa ore Botanic ardens ebsite No ination ocu ent and anage ent lan Consultation age



APPENDIX A

OVERVIEW OF CONSULTATION/
AWARENESS BUILDING

PUBLIC CONSULTATION

Draft Nomination Document
Se te ber 2 January 2

Hard co ies o  the ra t No ination ocu ent 
were ade a ailable or re iew and co ent at 
three isitor counters within the Botanic ardens   

igital co ies were also ade a ailable on the 
Singa ore Botanic ardens and the National 
Heritage Board s websites   eedback was ro ided 
either ia the websites or by illing out a or  onsite  

Draft Management Plan
No e ber 2 January 2

Hard co ies o  the ra t anage ent lan were 
ade a ailable or re iew and co ent at three 

isitor counters within the Botanic ardens   igital 
co ies were also ade a ailable on the Singa ore 
Botanic ardens and the National Heritage Board s 
websites   eedback was ro ided either ia the 
websites or by illing out a or  on site   

Exhibition anels detailing the nscri tion rocess 
as well as the anage ent lan were set u  outside 
the new C  reen allery

Singa ore Botanic ardens ha e recei ed o er  
eedback sub issions ro  both consultations  

ost o  the artici ants ha e either contributed 
e ories or ledged their su ort  

STakeholder CONSULTATION

 wide range o  stakeholders were consulted and 
contributed to the de elo ent o  the No ination 

ossier including the anage ent lan  These 
include:

 CO OS Singa ore td

 Singa ore Botanic ardens olunteers 

 The inistry o  Culture  Co unity and outh

 The inistry o  Education

 The inistry o  oreign airs

 The National Heritage Board

 The National arks Board including 
re resentati es o  the National Biodi ersity 
Centre  Centre or rban reenery  and Ecology 
and Resource anage ent

 The National ni ersity o  Singa ore

 The Nature Society Singa ore

 The reser ation o  Sites and onu ents

 The Singa ore Botanic ardens re resentati es 
o  all tea s  National arks Board

 The Singa ore ardening Society 

 The Singa ore Heritage Society

 The Singa ore nstitute o  rchitects

 The Singa ore and uthority

 The Singa ore Touris  Board 

 The Tanglin Neighbourhood Co ittee 

 The rban Rede elo ent uthority 

 National ni ersity o  Singa ore

Awareness building 

Concerted e orts were ade to build as broad an 
awareness as ossible o  the bid to inscribe the 
Singa ore Botanic ardens on the NESCO orld 
Heritage ist   wareness building ocused on the 

HS inscri tion rocess  the No ination ossier  
the No inated ro erty s Outstanding ni ersal 

alues and history as well as the ublic consultation 

Sharing Sessions
 nu ber o  sharing sessions  were deli ered 

as a way o  introducing indi iduals stakeholders 
to the HS inscri tion rocess  the No ination 

ossier  the No inated ro erty s Outstanding 
ni ersal alues and history as well as the ublic 



consultation rocess   The sessions were conducted 
rior to the launch o  the ublic consultation    
ttendees were subse uently sent  links co ies o  

the ra t No ination ocu ent or their re iew 
and co ent   The sa e exercise was conducted 
in relation to the ra t anage ent lan   The 
ollowing sharing sessions  took lace:

Green & Gardening Groups
 Orchid Society o  Southeast sia 

 Nature Society Singa ore 

 Ra es useu  o  Biodi ersity Research 

 Singa ore Botanic ardens olunteers

 Singa ore ardening Society 

Industry Groups
 andsca e ndustry ssociation Singa ore 

 Singa ore nstitute o  andsca e rchitects 

Others
 Heritage Stakeholders  including the Singa ore 

Heritage Society

  or Tan ong agar RC Tanglin Cairnhill

 National ni ersity o  Singa ore

 Tanglin Neighbourhood Co ittee  Residents

Talks/Heritage Tours
Talks and heritage tours were deli ered to the 
ollowing stakeholders grou s:

 SE N outh Ca

 Bogor Botanic ardens

 NS R T outh eaders

 inistry O  Education Officers ro  Science  
Character and Citi enshi  Education  Hu anities

 National useu

 National ni ersity o  Singa ore eogra hy 
students

 National ni ersity o  Singa ore History students

 National ni ersity o  Singa ore nternational 
students

 National ni ersity o  Singa ore useu  Baba 
House

 eo le s ssociation rassroots eaders

 Royal Botanic ardens eradeniya

 Singa ore isco ery Centre

 South China Botanical nstitution

 est ro e ri ary School teachers

 orld ibrary Congress



S N Co unity Centres Neighbourhood Co ittee
Schools oluntary el are Organisation rou s

ate o  isit Ti e ax

1 Toa ayoh Central cti e geing Co ittee Saturday   No  2  at  a   

2 Eunos one 5RC Saturday   No  2  at a 42

Tai eng ardens NC Saturday   No  2  at    45

4 Bukit Ti ah cti e geing Sunday   ec 2  at  a 40

5 eylang Serai CC EC Sunday   ec 2  or at    45

Geylang Serai Community Sunday   ec 2  or at    45

yer Ra ah C riday   ec 2  at   42

8 Jalan ayu CC riday   ec 2  at   50

9 Toa ayoh East Co unity Club riday   ec 2  at   45

10 Harbour iew Towers NC Saturday   ec 2  at 14

11 arden Club O era Estate   Sigla  South Co unity Centre Saturday   ec 2  at 

12 Cashew one 2 RC Sunday   ec 2  at  a 5

Eunos C Sunday   ec 2  at  a 42

14 The Serangoon cti e geing Co ittee C Sunday  5 ec 2  at a 40

15 Bukit Ti ah cti e geing riday   ec 2  at  a 40

Bukit erah Co unity Centre Saturday   ec 2  at 

Eunos one RC Sunday  5 ec 2  at  a 42

18 National Heritage Board ndian Heritage riday   ec 2  at 2 

19 Society o  Tourist uides Singa ore onday  2 ec 2  at 40

20 Te asek olytechnic Tuesday   ec 2  at 41

21 Singa ore olytechnic riday   ec 2  at a 40

22 Society o  Tourist uides Singa ore riday   ec 2  at 40

2 Bukit o bak Co unity Centre Saturday   ec 2  at a 50

24 HNC  Bedok Constituency Saturday   ec 2  at 40

25 nstitute o  Technical Education Thursday  2 ec 2  at a               15

2 uha adiyah el are Ho e H  Tuesday   ec 2  at a

2 a ung Senang Charity  Education oundation  Tuesday   ec 2  at 2 50

28 S SCO CE Thursday  5 ec 2  at a

29 Singa ore ssociation or ental Health S H nsight 
Centre

riday   ec 2  at 2 15

NT C o en e elo ent Secretariat  E o en s 
Co ittee

Saturday   ec 2  at 2

ac herson Sheng Hong Childcare Centre Tuesday   ec 2  at a

2 Hong ah North ay Care Centre or the Elderly ednesday   ec 2  at 2

ueenstown ulti Ser ice Centre C Thursday  2 ec 2  at a               

etro olitan C  Singa ore   orld  Bishan riday   ec 2  at  a 140

5 S H Bukit o bak rou  Ho es riday   ec 2  at 2 20

Shan ou Counselling Centre riday   ec 2  at 2 40

O Joy Care Ser ices Saturday   ec 2  at a               80

The aha ra na Buddhist Society Sunday  5 ec 2  at  a 18

Total Pax 1764

50 Years of Greening Singapore | SBG Heritage Tour Groups



Source: y a er rint

Source: The Straits Ti es 
News a er rint

Media/Press
There has been extensi e edia ress co erage o  
Singa ore s bid to inscribe the Singa ore Botanic 

ardens on NESCO s orld Heritage ist and the 
no ination rocess   Nu erous articles ha e been 

ublished in the local ress websites   Re orting 
extended to so e tele ised channels   Exa les o   
the edia ress co erage is ro ided below



Source: The Straits Ti es 
News a er rint



Source: The Straits Ti es News a er rint  ril 2

Source: The Straits Ti es News a er rint  ay 2



Source: The Straits Ti es website 
www straitsti es co



Source: Channel News sia ebsite 
www channelnewsasia co singa ore



Source: Channel News sia ebsite 
www channelnewsasia co singa ore



ublic Consultation Begins on Singa ore Botanic ardens 
orld Heritage Site Bid

Source: Channel News sia  Se te ber 2

Botanic gardens to ha e Heritage useu  and reen  allery
Source: Channel News sia  ay 2

Source: Channel 5 News  No e ber 2



Source: The Straits Ti es News a er rint  ec 2

ENDORSEMENT OF THE SINGAPORE BOTANIC GARDENS CANDIDATE WORLD HERITAGE SITE 
MANAGEMENT PLAN



Date edia Title Section 
age

 r 2 Straits Times 
nteracti e Online

This could be Singa ore s irst orld Heritage Site Online

 r 2 The Straits Ti es This could be Singa ore s irst orld Heritage Site
 r 2 Eco business co This could be Singa ore s irst orld Heritage Site Online

2 r 2 The Star Online Bidding or orld Heritage status Online
2 r 2 acebook Singa ore Heritage Society ress Release on Singa ore 

Botanic ardens as NESCO orld Heritage Site
Online

 r 2 ahoo Online Singa ore gardens ai  or NESCO heritage status Online
 r 2 Swissinfo Singa ore gardens ai  or NESCO heritage status Online
 r 2 y Sin Chew 

Online
Singa ore gardens ai  or NESCO heritage status Online

 r 2 Xinmsn Singa ore gardens ai  or NESCO heritage status Online
 r 2 Tengrinews Singa ore gardens ai  or NESCO heritage status Online
 r 2 hysOrg Singa ore gardens ai  or NESCO heritage status Online
 r 2 rance2 Singa ore gardens ai  or NESCO heritage status Online
 r 2 Channel News sia 

Online
Singa ore gardens ai  or NESCO heritage status Online

 r 2 Business Ti es 
alaysia

S ore Botanic ardens ai  or nesco heritage status Online

 r 2 Bangkok ost 
Online

Singa ore gardens ai  or NESCO heritage status Online

 r 2 Relax Singa ore gardens ai  or NESCO heritage status Online
 r 2 New Straits Times 

Online
Singa ore gardens ai  or NESCO heritage status Online

 r 2 The huket news Singa ore gardens ai  or NESCO heritage status Online
 r 2 Ta il urasu Botanic ardens targets accreditation or nesco orld 

Heritage Site 
 r 2 The Borneo ost Singa ore gardens ai  or NESCO heritage status Online
 r 2 inhua Net China Singa ore gardens ai  or NESCO heritage status Online

5 r 2 The Straits Ti es Botanic ardens gears u  or orld Heritage Site listings
5 r 2 Cbgol Singa ore gardens ai  or NESCO heritage status Online
5 r 2 ing City ewel: Singa ore Botanic ardens Online

 r 2 Today Online Bukit Ti ah orests  S T lats worthy o  orld Heritage 
status too

Online

 r 2 The Straits Ti es hat orld Heritage status would ean or the Botanic 
Gardens

B  B

 r 2 ianhe aoBao O er iew o  arious issues to be debated in arlia ent 12
 r 2 Ra or T Singa oreans su ort NESCO bid Online
 r 2 Today Online Botanic ardens could be orld Heritage Site by 2 5: 

N arks
Online

 r 2 Hindustanti es Singa ore gardens ai  or NESCO heritage status Online
 r 2 arna 2 Botanic ardens could be orld Heritage Site by 2 5: 

N arks

THE SINGAPORE BOTANIC GARDENS WORLD HERITAGE SITE BID IN THE PRESS



Date edia Title Section 
age

 r 2 Xinmsn S ore Botanic ardens has outstanding uni ersal alue  
says awrence ong

Online

 r 2 insing S ore Botanical ardens has outstanding uni ersal alue  
says awrence ong

Online

 r 2 Today Online S ore Botanic ardens has outstanding uni ersal alue  
says awrence ong

Online

 r 2 Channel News sia 
Online

S ore Botanic ardens has outstanding uni ersal alue  
says awrence ong

Online

 r 2 Channel News sia S ore Botanical ardens has outstanding uni ersal alue  
says awrence ong

 r 2 Channel 5 S ore Botanical ardens has outstanding uni ersal alue  
says awrence ong

 r 2 Central S ore Botanical ardens has outstanding uni ersal alue  
says awrence ong

 r 2 Channel News sia S ore Botanical ardens has outstanding uni ersal alue  
says awrence ong

 r 2  E Botanic ardens could be orld Heritage Site in two years 
N arks

 r 2 The Straits Ti es arden city s bid or heritage listing 2
 r 2 Today Beyond the Botanic ardens 9
 r 2 The Straits Ti es ardens City s bid or Heritage listing
 r 2 inhua Net China Singa ore Botanic ardens eyes NESCO heritage status Online
 r 2 Ca ital 5 S ore Botanic ardens has outstanding uni ersal alue  

says awrence ong
 r 2 Channel S ore Botanical ardens has outstanding uni ersal alue  

says awrence ong
 r 2 Channel S ore Botanical ardens has outstanding uni ersal alue  

says awrence ong
 r 2 Straits Times 

nteracti e Online
 useu  to tell story o  Botanic ardens Online

 r 2 Oli S ore Botanic ardens could be irst tro ical garden in 
sia to be NESCO orld Heritage Site

 r 2 siaOne hat orld Heritage status would ean or the Botanic 
Gardens

Online

 r 2  E Singa ore Botanic arden s bid or NESCO orld Heritage 
Site: Callers  iews on whether SB  is re resentati e o  
Singa ore s culture and heritage

 r 2 Ta il urasu S ore Botanic ardens has outstanding uni ersal alue  
awrence ong

2

 r 2 The Straits Ti es  useu  to tell story o  Botanic ardens
 r 2 The Straits Ti es New useu  at Botanic ardens B 2
 r 2 Berita Harian Singa ore Botanic ardens eets criteria to be a orld 

Heritage Site
2

 r 2 ianhe aoBao Singa ore Botanic ardens to be no inated as NESCO 
orld Heritage Site next year



Date edia Title Section 
age

 r 2 siaOne  useu  to tell story o  Botanic ardens Online
 r 2 The Sunday Ti es nesco bid: How about Tiong Bahru  Bukit Brown 08, 09
 r 2 Shin in aily s ndranee ho es or Tiong Bahru to be listed as NESCO 

orld Heritage Site
2

5 r 2 Sanluisobis o lanting roots in Singa ore Online
5 r 2 The Straits Ti es reen honcho C01, C02
5 r 2 The Straits Ti es n estate stee ed in history B 2
5 r 2 2 bearbear Singa ore Botanic ardens : Relax idst Nature Online

 r 2 siaOne nesco bid: How about Tiong Bahru  Bukit Brown Online
 r 2 Straits Times 

nteracti e Online
Botanic ardens  ty e s eci ens take root in cybers ace Online

 r 2 The Straits Ti es Botanic ardens  ty e s eci ens take root in cybers ace Online
 r 2 ianhe aoBao Singa ore Botanic ardens digitises lant ty e s eci ens 

to allow international scientists access or research
2  r 2 d entureso aranga Singa ore Botanic ardens Online
25 r 2 Channel News sia eature on Singa ore Botanic ardens Heritage

 ay 2 ianhe aoBao 
NO  

Cultural heritage hidden within Singa ore Botanic ardens 1

 ay 2 ianhe aoBao 
NO  

ree guided tour at Singa ore Botanic ardens this 
Saturday

5

 ay 2 siaOne Botanic ardens to ha e heritage useu  and green 
exhibit gallery

 ay 2 Channel News sia 
Online

Botanic ardens to ha e heritage useu  green  gallery Online

 ay 2 Straits Times 
nteracti e Online

Botanic ardens to ha e heritage useu  and green 
exhibit gallery

Online

 ay 2 Xinmsn Singa ore Botanic ardens to ha e two new attractions 
ro  end No e ber

Online

 ay 2 siaOne Botanic ardens to ha e heritage useu  and green 
exhibit gallery

Online

 ay 2 Channel News sia 
Online

Botanic ardens to ha e heritage useu  green  gallery Online

 ay 2 Straits Times 
nteracti e Online

Botanic ardens to ha e heritage useu  and green 
exhibit gallery

Online

 ay 2 Xinmsn Singa ore Botanic ardens to ha e two new attractions 
ro  end No e ber

Online

 ay 2 Xinmsn Botanic ardens to ha e heritage useu  green  gallery Online
 ay 2 Xinmsn Botanic ardens to ha e heritage useu  green  gallery Online
 ay 2  E Botanic ardens to ha e heritage useu  green gallery
 ay 2  E Botanic ardens to ha e heritage useu  green gallery
 ay 2 Central Botanic ardens to ha e heritage useu  green  gallery
 ay 2 Channel 5 Botanic ardens to ha e heritage useu  green  gallery
 ay 2 Channel News sia Botanic ardens to ha e heritage useu  green  gallery
 ay 2 Channel 5 Botanic ardens to ha e heritage useu  green  gallery
 ay 2 Channel News sia Botanic ardens to ha e heritage useu  green  gallery



Date edia Title Section 
age

 ay 2 arna 2 Botanic ardens to ha e heritage useu  green  gallery
 ay 2 arna 2 Botanic ardens to ha e heritage useu  green  gallery
 ay 2 Suria Botanic ardens to ha e heritage useu  green  gallery
 ay 2 Suria Botanic ardens to ha e heritage useu  green  gallery
 ay 2 Oli Botanic ardens to ha e heritage useu  green gallery
 ay 2 Oli Botanic ardens to ha e heritage useu  green gallery
 ay 2 Central Botanic ardens to ha e heritage useu  green  gallery
 ay 2 Channel Botanic ardens to ha e heritage useu  green  gallery
 ay 2 Ca ital 5 Botanic ardens to ha e heritage useu  green  gallery
 ay 2 Channel Botanic ardens to ha e heritage useu  green  gallery
 ay 2 Ca ital 5 Botanic ardens to ha e heritage useu  green  gallery
 ay 2 The Straits Ti es Botanic ardens lans gallery and useu B
 ay 2 Berita Harian Botanic ardens to ha e two new attractions
 ay 2 Ta il urasu reen gallery or Botanic ardens
 ay 2 The New a er New heritage useu  green gallery or Botanic ardens 8
 ay 2 Ca ital 5 Botanic ardens to ha e heritage useu  green  gallery
 ay 2 ianhe aoBao Botanic ardens to ha e heritage useu

2 ay 2 ianhe anBao Botanic ardens to build heritage useu
 ay 2 ro ertyguru Singa ore Botanic ardens to get two new attractions Online
 ay 2 ahoo Online Singa ore Botanic ardens to get two new attractions Online
 Jun 2 The Straits Ti es 

ri e  Thu Sat
Trees worth kee ing

2 Jun 2 The Sunday Ti es 
i e

ets learn about dragon lies 10

2  Jun 2  E Singa ore Botanic ardens heritage Online
2  Jun 2 Others isit the children s garden in Singa ore Online
2  Jun 2 The Straits Ti es Botanic ardens to s list o  sia s arks B
2  Jun 2 The Business 

Times
Botanic ardens na ed to  sian ark 9

2  Jun 2 The Star  garden or young uns
2  Jun 2 Travel Daily Tri d isor resents Tra ellers  Choice ttractions Online
2  Jun 2 y a er Eng ry weather causes lake to shrink
2  Jun 2 siaOne ry weather causes lake to shrink Online
2  Jun 2 Straits Times 

nteracti e Online
Botanic ardens  heritage tree alls Online

2  Jun 2 ianhe anBao Singa ore Botanic ardens  heritage tree alls
 Jun 2 Shin in aily Singa ore Botanic ardens one o  the to  ten arks in the 

world
2

 Jul 2 anneything et in Touch with Nature at Singa ore Botanic ardens Online
 Jul 2 Exa iner Singa ore: here the lowers bloo  hotos Online
 Jul 2 siaOne No lans to no inate Bukit Brown or orld Heritage site Online
 Jul 2 The Straits Ti es Bukit Brown site not nesco contender B 5

2 Jul 2 The Straits Ti es eek behind the scenes C01, 
C C
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2 Jul 2 The Straits Ti es riter in the ardens Residency rogra e C11
 Jul 2 The Horticulturist 

rticle
Tro ics East 4 to 08

 Jul 2 Ex at i ing To  ten green s aces  to 
191

2  Jul 2 Channel News sia 
Online

Orchid hybrid na ed in honour o  S ice resident Biden 
 wi e

Online

2  Jul 2 Straits Times 
nteracti e Online

eet the Bidens  the orchid hybrid na ed a ter S  and 
wife

Online

2  Jul 2 Today Online Biden to isit Singa ore Online
2  Jul 2 Xinmsn S ice resident Biden arri es in Singa ore Online
2  Jul 2 Xinmsn Bidens ha e orchid na ed a ter the  in Singa ore Online
2  Jul 2 Xinmsn Singa ore orchids na ed a ter s Online
2  Jul 2 Xinmsn Orchid hybrid na ed in honour o  S ice resident Biden 

 wi e
Online

2  Jul 2 Ta il urasu  new orchid hybrid lant na ed Joe and Jill Biden
2  Jul 2 Xinmsn Singa ore orchids na ed a ter s

ug Channel News sia nter iew with r  Nigel Taylor  SB   i e 
a

ug Channel Heritage Hunters  eature on JBC
Se Channel Shoot t eature on SB   inter iew with r ilson ong Shoot t

8pm
Se The Straits Ti es Hel  in Botanic ardens  nesco site bid Ho e

B  
Se The Straits Ti es 

Online 
Hel  in Botanic ardens  nesco site bid Online

2 Se Today Botanic ardens a orld Heritage site  Singapore 
2  

2 Se y a er English  Hel  Botanic ardens attain nesco status News
 

Se The Straits Ti es 
Online 

ublic eedback wanted on no ination o  Botanic ardens 
or orld Heritage Site 

Online

Se Today Online Botanic ardens a orld Heritage site  Online
Se Relax ublic eedback wanted on no ination o  Botanic ardens 

or orld Heritage Site 
Online

Se Xinmsn ublic consultations begin on Botanic ardens orld 
Heritage Site bid 

Online

Se siaOne ublic eedback wanted on no ination o  Botanic ardens 
or orld Heritage Site 

Online

Se Channel News sia 
Online 

ublic consultations begin on Botanic ardens orld 
Heritage Site bid 

Online

Se Channel News sia ublic consultations begin on Botanic ardens orld 
Heritage Site bid 

Singapore 
Tonight 

 
10pm 
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Se  E ublic consultations begin on Botanic ardens orld 
Heritage Site bid 

News 
-9pm 

Se Ca ital 5  ublic consultations begin on Botanic ardens orld 
Heritage Site bid 

News 
-2pm 

Se Oli  ublic consultations begin on Botanic ardens orld 
Heritage Site bid 

News 
-5pm 

Se iss 2 ublic consultations begin on Botanic ardens orld 
Heritage Site bid 

News 
-4pm 

Oct Channel News sia eature on the no ination o  SB  as a NESCO orld 
Heritage Site  nter iews or the eature include r 

awrence ong  cting inister CC  r Nigel Taylor  
SB  Tony O e sey  N S and other ark users

Spore 
Tonight 
-10pm

Oct Channel 5 eature on the no ination o  SB  as a NESCO orld 
Heritage Site  nter iews or the eature include r 

awrence ong  cting inister CC  r Nigel Taylor  
SB  Tony O e sey  N S and other ark users

News 5 
Tonight 

Oct Channel News sia ntroduction to eature on Singa ore Botanic ardens 
Spore

Connect 

Oct RT Singa ur  and der Su erlati e NO  eatured Online
2 Oct The Sunday Ti es ore than  butter ly s ecies extinct N arks  SB  C  

 r eo rey a ison entioned
Ho e

Oct The Straits Ti es 
Online

ore than  butter ly s ecies extinct Online

Oct ild Singa ore ore than  butter ly s ecies extinct Online
2 Oct The New a er reen ady Career 

Choice 
 

N arks  SB     Co e orati e Tree lanting 
entioned

2 Oct The Straits Ti es Botanic ardens gets ioneer s arte acts Ho e
C

2 Oct The Straits Ti es 
Online

Botanic ardens gets ioneer s arte acts Online

2 Oct ianhe aobao Botanic ardens gets ioneer s arte acts Front 
age  

04
2 Oct siaOne rte acts ro  ha oa s ri ate garden or botanic 

gardens  new heritage useu
Online

2 Oct The Straits Ti es 
Online

rte acts ro  ha oa s ri ate garden or botanic 
gardens  new heritage useu

Online

2 Oct The Sunday Ti es reen acti ist Recruit
C22

2 Oct The Straits Ti es New unit lays ediator on heritage issues Ho e
B 5

2 Oct The Straits Ti es 
Online

New National Heritage Board unit lays ediator on 
heritage issues SB  NESCO bid entioned

Online
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2 Oct siaOne Botanic ardens gets ioneer Hoo h ay s arte acts Online
Oct i e nter iew with r Nigel Taylor on the rich heritage o  SB News 

-5pm, 
8pm

2 No The Straits Ti es The trees o  Singa ore Saturday
D12

2 No Xinmsn reat granddaughter o  ha oa to donate arte acts to 
Botanic ardens

Online

2 No Channel News sia 
Online

reat granddaughter o  ha oa to donate arte acts to 
Botanic ardens

Online

2 No Channel News sia reat granddaughter o  ha oa to donate arte acts to 
Botanic ardens

Spore 
Tonight 
-10pm

2 No Channel 5 reat granddaughter o  ha oa to donate arte acts to 
Botanic ardens

News 5 
Tonight 

2 No Channel reat granddaughter o  ha oa to donate arte acts to 
Botanic ardens

Spore 
Today 

2 No The Business 
Times

The cra y  gardener esign
5

No Sunday ail 
ustralia

City in the ungle S  SB  NO  and CN entioned Gardening  
 2

No The Straits Ti es ni ue ex eriences  Best isitor attraction ex erience News 
E

No The Bea Singa ore Botanic arden no ordinary walk in the ark News 2 
 5

2 No The Straits Ti es Rooting or nesco heritage status Front 
age 

B
2 No y a er English Too uch lo e or iconic Te busu trees News 

2 No ianhe aobao Singa ore Botanic ardens in ites ublic eedback on i e
year lan to re are or NESCO s bid

Singapore 

2 No The Straits Ti es 
Online

ore than  sub issions ro  the ublic in su ort o  
nesco heritage site bid

Online

2 No siaOne ore than  sub issions ro  the ublic in su ort o  
nesco heritage site bid

Online

2 No siaOne Too uch lo e or iconic Te busu trees Online
2 No Xinmsn ublic eedback in ited on Botanic ardens anage ent 

lan or NESCO bid
Online

2 No Channel News sia 
Online

ublic eedback in ited on Botanic ardens anage ent 
lan or NESCO bid

Online

25 No bNO Singing birds in Singa ore Botanic ardens Crossroads 
5

2 No siaOne Rooting or NESCO heritage status Online
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age

No R aga ine sia s hidden green scene News 5
No Today Online Singa ore will reser e its green lungs:  ee Online
No siaOne N arks sees ore acti e olunteers in 2 Online
No Xinmsn New attractions at Singa ore Botanic ardens ro  

Saturday 
Online

No Channel News sia 
Online

New attractions at Singa ore Botanic ardens ro  
Saturday 

Online

No Suria New attractions at Singa ore Botanic ardens ro  
Saturday 

News 
-8pm 

No Xinmsn New attractions at Singa ore Botanic ardens ro  
Saturday 

Online

No Channel News sia 
Online

New attractions at Singa ore Botanic ardens ro  
Saturday 

Online

No Suria New attractions at Singa ore Botanic ardens ro  
Saturday 

News 
-8pm 

No  E New attractions at Singa ore Botanic ardens ro  
Saturday 

News 
-8pm 

No Ca ital 5 New attractions at Singa ore Botanic ardens ro  
Saturday 

News 
-1pm 

No arna 2 New attractions at Singa ore Botanic ardens ro  
Saturday 

News 
-5pm 

No Oli New attractions at Singa ore Botanic ardens ro  
Saturday 

News 
-10am 

No Today Online Heritage useu  eco gallery o en at Botanic ardens Online
No Xinmsn New attractions or Botanic ardens Online
No Xinmsn New attractions at Singa ore Botanic ardens ro  

Saturday
Online

No Channel News sia 
Online

New attractions at Singa ore Botanic ardens ro  
Saturday

Online

No Today Heritage useu  eco gallery o en at Botanic ardens Singapore 

No ianhe aobao irst ero energy building in Singa ore built in Singa ore 
Botanic ardens

Font 
age

No ianhe aobao Three destination arks to be co leted o er three years 
from 2015

Singapore 

ec The Sunday Ti es  bigger Botanic ardens in 2 To  news  
2  

ec The Sunday Ti es S ore to retain green s aces as city grows Top news 

ec Ta il urasu  ee gi es assurance that S ore will be a green 
environment

News 2

ec The New a er There will be green s aces all o er the city:  ee Sna shot 

ec Berita inggu Tracing ore than 5  years o  Singa ore Botanic ardens  
history

ocal
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FOREWORD

I am pleased to present the Site Management Plan 
for the Singapore Botanic Gardens candidate World 
Heritage Site. 

The Site Management Plan sets out effective 
mechanisms to ensure the authenticity and integrity 
of the Singapore Botanic Gardens.  The Management 
Plan identifies ways in which the Gardens’ 
Outstanding Universal Values may be vulnerable 
to change and also opportunities for how they can 
be enhanced and used sustainably.  This includes 
guidelines on the long-term use and conservation 
of the Gardens, as well as an overarching framework 
for coordinated management of the Gardens across 
all the agencies and stakeholders involved in the 
protection of the site. 

The Singapore Government is committed to 
managing the Singapore Botanic Gardens for its 
historical and heritage values, and will ensure that 
the policies outlined within the Management Plan 
are material considerations in future developmental 
decisions for the Gardens.  This Management Plan is 
an important framework for ensuring that the rich 
history of the Gardens remains well preserved for 
the enjoyment of future generations.

As the government’s statutory boards leading 
Singapore’s efforts to inscribe the Singapore 
Botanic Gardens on the World Heritage List, we, 
the National Heritage Board and the National Parks 
Board, wish to express our deep appreciation to the 
following people and agencies who have worked 
hard to consult on and develop the Management 
Plan: Urban Redevelopment Authority; Ministry 
of Culture, Community and Youth; Ministry of 
Education; Ministry of Foreign Affairs; local members 
of ICOMOS (International Council on Monuments 
and Sites); Singapore Gardening Society; Singapore 
Heritage Society and the Nature Society of 
Singapore.  We will continue to work closely together 
on the implementation of the Site Management 
Plan to protect this much-loved site. 

ROSA DANIEL
Chief Executive Officer, National Heritage Board

POON HONG YUEN
Chief Executive Officer, National Parks Board
POON HONG YUEN
Chief Executive Officer, National Parks Board

ROSA DANIEL
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EXECUTIVE SUMMARY

A nomination for inscription of the Singapore 
Botanic Gardens on the UNESCO World Heritage 
List was submitted by the Singapore Government 
in 2014 for consideration by UNESCO in 2015.  
This document is the Management Plan for the 
Singapore Botanic Gardens Candidate World 
Heritage Site (WHS).  It fulfils UNESCO’s requirement 
(as set out in paragraph 108 of the Operational 
Guidelines for the Implementation of the World 
Heritage Convention, July 2013) that ‘each 
nominated property should have an appropriate 
management plan or other documented 
management system which must specify how the 
Outstanding Universal Value of a property should 
be preserved, preferably through participatory 
means.’  

The Nominated Property, first established in 1859, is 
located in the south-central part of Singapore, in the 
densely populated western edge of the city centre.  
It comprises 49ha of the overall 74ha which make 
up the Singapore Botanic Gardens.  All land within 
the Nominated Property is within the ownership of 
the Singapore Government.  The management of 
the property lies with the National Parks Board, a 
statutory board of the Singapore Government.  It 
contains a range of landscape and built features 
and living and preserved collections, which, taken 
as a whole, provides a world-class visitor attraction 
and important environment for recreation as well 
as a vital resource to support the Botanic Gardens’ 
scientific and conservation work.

The main purpose of the Management Plan is to 
maintain the Outstanding Universal Value (OUV) of 
the proposed WHS, to ensure the effective protection, 
conservation, presentation and transmission of the 
WHS to existing and future generations.  The Plan sets 
out an overarching framework for the co-ordinated 
management and sustainable use of the site over the 
long-term, which takes account of all the attributes 
of OUV and the need to conserve and enhance these 
to sustain the site’s OUV.  Other values, needs and 
interest of the WHS are also identified and taken into 
consideration in setting out the approach to the site’s 
future management.  

The Singapore Botanic Gardens is a multi-layered, 
multi-use and dynamic cultural landscape and has a 

range of stakeholders with an interest in its long-
term use and management.  In accordance with best 
practice, the Management Plan seeks to recognise 
and, as far as possible, reconcile the different 
needs of stakeholders and values associated 
with the conservation and sustainable use of the 
property.  It also seeks to encourage greater local 
and international awareness and appreciation of the 
Nominated Property’s OUV.  

The Management Plan includes an overall vision for 
the site, long-term aims looking forward 30 years 
and policies for around five years.  It also includes an 
action plan setting out priorities and responsibilities 
for implementation of the Plan’s policies.  

Structure of the Plan 

Part One – Background & Significance of the 
Singapore Botanic Gardens World Heritage Site

 _ Introduction (Chapter 1.0) – sets out the 
need, status, purpose and structure of the 
Management Plan. 

 _ Description of the Property (Chapter 2.0) – 
identi es the location  boundary and uses o  the 
property, describes the historical development of 
the Singapore Botanic Gardens and sets out the 
current management and policy context.

 _ Significance of the Property (Chapter 3.0) 
 describes the signi cance o  the Singa ore 

Botanic ardens through the identi cation o  its 
alues   This includes the Outstanding ni ersal 

Value of the property as a World Heritage Site, as 
well as other national, regional and local values.  

Part Two – Management Guidance for the 
Singapore Botanic Gardens World Heritage Site

 _ Key Management Issues (Chapter 4.0) – 
identi es ways in which the Outstanding 
Universal Values, authenticity and integrity of the 
Singapore Botanic Gardens, and its other values, 
are vulnerable to change, and also opportunities 
for how they can be enhanced and used 
sustainably.

 _ Aims and Policies (Chapter 5.0) – sets out an 
overall vision, long-term aims and policies for 
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protecting and enhancing the Outstanding 
Universal Values, authenticity and integrity of the 
Singapore Botanic Gardens, and its other values, 
and encouraging sustainable uses -  including 
education, promotion and access.

 _ Implementation (Chapter 6.0) – presents 
an action plan setting out priorities and 
responsibilities for implementation of the 
policies, and sets out arrangements for 

onitoring and re iewing the e ecti eness o  
the Management Plan.

Justification for Inscription

Brief Synthesis

The Singapore Botanic Gardens, originally laid out 
in the 1860s, is a green lung in the midst of rapid 
and extensive urban development.  In addition to its 
botanic excellence today, the continued presence 
of the Botanic Gardens has provided generations 
of Singaporeans and visitors alike with a sustained 
sense of place and anchor to the island’s local 
cultural history.

The Singapore Botanic Gardens is an exceptional 
example of a ‘British tropical colonial botanic garden’ 
which emerged during the 19th century period of 
global expansion, exploration and colonisation in 

Southeast Asia.  The Botanic Gardens assumed a 
pre–eminent role in the promotion of economic 
botany in the Malay Peninsula and Straits Settlements 
administration during the late 19th century and early 
20th century.  Today the landscape of the Botanic 
Gardens bears testimony to the history of British 
colonial botanic gardens, the 19th century colonial 
legacy of economic botany and the long lasting 
history of and unique contribution to the economic, 
social and scientific developments of the region.  In 
particular, the pioneering work on rubber cultivation 
and techniques for tapping carried out in the 1880s 
and 1890s set in place the foundation of the early 
20th century rubber boom in Southeast Asia. 

The Botanic Gardens has a well–defined cultural 
landscape which includes a rich variety of historic 
landscape features that demonstrate clearly 
its initial establishment as a pleasure garden 
in the 1860s and its subsequent evolution and 
continued role as a botanic garden.  The extensive 
living collections include many veteran trees and 
unusually the site includes a six hectare tract of 
primary, lowland, equatorial rainforest within its 
boundaries.  An ensemble of historic buildings 
including colonial style bungalows, built between 
the 1860s and 1920s for staff residences and 
administration, contributes to the cultural landscape 
of the Botanic Gardens.

Since its beginning, the Singapore Botanic Gardens 
has been a leading centre in plant science, research 
and conservation in Southeast Asia.  Today it is 
internationally recognised as a leading institution of 
tropical botany and horticulture and its library and 
herbarium collections serve as an important reference 
centre for botanists all over the world.  The site 
represents the cradle of breeding science for orchids in 
Asia, a hybrid programme having first been initiated in 
the Botanic Gardens in the 1920s, with formal orchid 
breeding programmes continuing to the present.  

The Botanic Gardens has played an integral role in 
the social history of Singapore, providing a backdrop 
for the lives of residents, both past and present 
and a continual sense of place and identity in an 
otherwise changing city.  It was and continues to be 
instrumental in the ‘greening’ and transformation 
of Singapore into a ‘City in a Garden’, successfully 
implementing the former Prime Minister Lee Kuan 
Yew’s vision for this in the 1960s.

Vision for the Singapore Botanic Gardens 
Candidate World Heritage Site

The Singapore Botanic Gardens will 
continue to be recognised as a tropical 
botanic garden of international renown.  
We will care for and safeguard this special 
place as an iconic world-class garden 
and flagship park for Singapore, and 
enhance it as a centre for heritage and 
botanical excellence.  We will also ensure 
that its special qualities are presented, 
interpreted and enhanced where 
necessary so that visitors can better 
understand and appreciate the site’s 
Outstanding Universal Value and other 
values.



vSingapore 
Botanic 

Gardens

The British South and Southeast Asian colonial 
botanic gardens were preeminent in terms of other 
colonial botanic gardens, as a direct consequence 
of their mutually advantageous role as outposts of 
the Royal Botanic Gardens, Kew.  Singapore Botanic 
Gardens was part of a wide network of over 100 
other British botanic gardens, which was many 
times bigger than that of other colonial empires. 
All these sites to some degree contributed to 19th 
century developments in economic crop growing 
which established this region of Asia as an important 
economic power.  However, Ridley’s late 19th/
early 20th century extensive work on perfecting 
rubber cultivation and extraction, undertaken at 
the Singapore Botanic Gardens, combined with his 
relentless promotion of the crop, can be singled 
out as perhaps the most significant contribution 
to Malaya becoming the biggest rubber producer 
in the world and creating an entirely new and 
booming economy with global influence.  As stated 
by Brockway (1979) ‘ between the two world wars, 
Singapore was the rubber capital of the world’. 

Other remaining British tropical colonial botanic 
gardens that have survived fully or in part in South 
and Southeast Asia include Penang (Malaysia), 
Peradeniya (Sri Lanka), Calcutta (India) and Hong 
Kong.  Only Peradeniya and Calcutta continue as 
significant botanic gardens today with a degree of 
scientific and recreation functions.  The combination 
of Singapore Botanic Gardens’ rich and diverse 
historic cultural landscape; long-established 
scientific, educational and recreational world-class 
functions; remarkable contribution to economic and 
ornamental plant research (particularly in relation 
to rubber production and orchid hybridisation); 
high level of authenticity and integrity; role in the 
greening of Singapore and the shaping of the 
island’s identity; along with the presence of a tract of 
primary lowland rainforest make it stand out when 
compared to other similar properties.

Criteria under which Inscription is Proposed 
(and Justification)

The Singapore Botanic Gardens is proposed for 
inscription on the World Heritage List under Criteria 
(ii) and (iv) of the World Heritage Convention.

Criterion (ii) – “Exhibit an important interchange 
of human values, over a span of time or within 
a cultural area of the world, on developments 
in architecture or technology, monumental arts, 
town planning or landscape design”. 

The Singapore Botanic Gardens has been a 
prominent centre for plant research in Southeast 
Asia since the 19th century.  It continues to play a 
leading role in the interchange of ideas, knowledge 
and expertise in tropical botany, agricultural 
economy and horticulture and represents an 
important reference centre for botanists all over the 
world.  The Botanic Gardens has gained international 
recognition for starting and maintaining traditions 
in plantation agriculture, natural history, biodiversity 
science and conservation in the region and has also 
played a pivotal role in the greening of Singapore, 
which influenced town planning in other cities in 
Southeast Asia. 

Criterion (iv) – “Be an outstanding example of a 
type of building, architectural or technological 
ensemble or landscape which illustrates (a) 
significant stage(s) in human history”. 

The Singapore Botanic Gardens is an outstanding 
example of a British tropical colonial botanic 
garden and the best preserved of its kind.  This 
cultural landscape demonstrates its different 
stages of development since 1859 through its 
layout1, extant historic landscape and built features 
and its uses and functions.  The evolution and 
sustained preservation of the Botanic Gardens 
reflects the changing shift in attitudes regarding the 
role and functions of botanic gardens worldwide 
and throughout Southeast Asia.  The assemblage 
of historic landscape features  and buildings 
and conserved lowland primary rainforest in 
combination, richly illustrate the development 
and mixed role of the Botanic Gardens during the 

 The layout has le  the unusual legacy o  the English 
Landscape movement in a tropical environment.



vi NOMINATION
DOCUMENT
EXECUTIVE SUMMARY

period of British colonisation.  These, together 
with more recent interventions since Singapore’s 
independence, which respect the cultural heritage of 
the Gardens, continue to support the very significant 
scientific, educational, cultural and recreational role 
and offer of the Botanic Gardens in the modern city-
state of Singapore. 

Statement of Integrity

The Nominated Property includes within its 
boundary all elements necessary to express its 
Outstanding Universal Values.  Its completeness 
is represented by the range of landscape features, 
buildings and structures most closely associated 
with the Singapore Botanic Gardens as a British 
colonial botanic garden.  The layout and ensemble 
of landscape, buildings and structures included in 
the Nominated Property have high integrity, being in 
good condition and having survived virtually intact.  
The physical fabric of the property largely has not 
suffered from adverse effects of developments 
or neglect, with inappropriate changes controlled 
through statutory protection and management 
measures.  In addition, late 20th century changes 
reflect the on–going development of the historic 
use of the Nominated Property and its role in 
public education.  They do not significantly dilute 
the cultural landscape, strong sense of place or 
traditions that endure at the Singapore Botanic 
Gardens. 

Statement of Authenticity 

The key attributes that contribute to the 
Outstanding Universal Values of the Nominated 
Property meet the conditions of authenticity.  The 
landscape, buildings and structures within the 
Nominated Property have high levels of surviving 
authentic fabric and the spatial planning and 
layout of the Nominated Property is authentic.  
Considerable elements of the Nominated Property 
are either still used in the manner in which they 
were originally intended, or are used in a manner 
that is sensitive to their original purpose. 

Protection and Management Requirements

The Nominated Property is protected by laws of 
the Singapore Government, namely the Parks and 
Trees Act and the Planning Act, which provide for 
a range of statutory conservation designations and 
development control planning measures that will 
protect and conserve its attributes of Outstanding 
Universal Value.  The majority of the Gardens is 
designated as a National Park, and the whole of the 
Nominated Property is designated as a Conservation 
Area (which includes a number of Conserved 
Buildings and Structures) and it is also designated 
as a Tree Conservation Area.  Works affecting these 
conservation designations are strictly controlled 
under the relevant legislation.  The visual setting of 
the Nominated Property within the proposed Buffer 
Zone is protected by stringent controls on the height 
and form of buildings implemented through the 
Singapore Master Plan.  

All land within the Nominated Property is within the 
ownership of the State and under the management 
of NParks.  The Singapore Botanic Gardens’ current 
annual operating and staff budget is S$15 million, 
with substantial additional funding available to 
support a variety of infrastructural developments 
and maintenance works.  The Singapore Botanic 
Gardens employs 125 full-time staff, supported 
by an active volunteer base.  Responsibility for the 
Gardens’ overall management lies with its Director 
who is assisted by two Senior Deputy Directors 
and four Deputy Directors.   The Management 
Plan submitted with the Nomination provides an 
overarching framework for the long-term protection 
and conservation of the Nominated Property.  
There are currently no substantial threats to the 
Outstanding Universal Values of the Nominated 
Property. 
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Issues and Opportunities Discussed in Section 4.0

Protecting the Site’s Outstanding Universal Value
Planning and Policy Context
Issue 1 The need to take into consideration the WHS status of the Singapore Botanic Gardens 

through the land use planning system and development control.
Issue 2 The need to maintain effective application of the development control system.
Setting of the Singapore Botanic Gardens 
Issue 3 The need to protect the site’s setting from inappropriate development.
Conserving the Site
Landscape
Issue 4 The need to conserve and enhance the historic layout, landscape and planting framework.
Issue 5 Understanding the historic development of the landscape.
Issue 6 Conservation of Heritage Trees.
Issue 7 Display of the living plant collection.
Issue 8 Opportunities for contemporary landscape design.
Issue 9 Enhancing the nursery facilities.
Issue 10 Opportunities to enhance the public realm/hard landscape elements.
Issue 11 Training needs.
Built Heritage
Issue 12 Deterioration due to climate and pests.
Issue 13 The need for regular inspections and an ongoing maintenance programme.
Issue 14 The need for Building Conservation Plans.
Issue 15 Opportunities for contemporary architecture.
Issue 16 Building infrastructure having to meet 21st century standards and uses.
Nature Conservation
Issue 17 The need to establish a baseline for monitoring biodiversity.
Issue 18 Assessing the effects of visitors on the nature conservation value of the Nominated Property.
Issue 19 Development of a site-wide Biodiversity Conservation Plan.
Issue 20 The need to conserve the Rainforest.
Issue 21 Connectivity and the long-term sustainability of the site’s biodiversity.
Environmental Sustainability
Issue 22 Best practice in relation to sustainability.
Climate Change
Issue 23 The effects of climate change on the Nominated Property.
Risk Management and Counter-Disaster Preparedness
Issue 24 The need for risk management and counter disaster preparedness.
Sustainable Use of the Site
Scientific Research
Issue 25 Ensuring the site remains a leading centre for plant research and conservation.
Visitor Management
Issue 26 Ensuring the site remains a leading visitor attraction.
Issue 27 Opportunities for broadening the diversity of visitors.
Issue 28 Improving the sense of arrival and orientation.
Issue 29 Best practice in respect to disability equality.
Issue 30 Providing appropriate events.
Issue 31 Potential conflicts between user groups.
Issue 32 The need for improved and new visitor facilities and attractions.
Issue 33 Potential physical impacts from visitors.
Issue 34 Encouraging sustainable transport.
Issue 35 Potential for increased volunteering.
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Interpretation and Education
Issue 36 The need for improved interpretation.
Issue 37 The need to conserve and enhance the site’s educational remit.
Promotion
Issue 38 The need for promotion/marketing of the WHS.
Management of the Site
Issue 39 The Need for regular review and monitoring.
Issue 40 The need for adequate resources to implement the Management Plan.
Issue 41 The need for ongoing research.

Aims and Policies set out in Section 5.0

Aim 1: Protect the site from activities which might harm the Outstanding Universal Values, 
authenticity and integrity of the Nominated Property, either within the site itself or through the 
effects of development in its setting, including the buffer zone.
Policy 1a Development which would impact adversely on the WHS, its Outstanding Universal Values 

or its setting should not be permitted.
Policy 1b Following inscription, the boundary of the Singapore Botanic Gardens WHS and its buffer 

zone will be reflected on URA’s Special and Detailed Control Plan.
Aim 2: Conserve and enhance the Outstanding Universal Values, authenticity and integrity of the 
site through implementation of positive conservation measures
Policy 2a Conserve and enhance the site’s historic landscape.
Policy 2b Conserve and enhance the site’s built heritage 
Policy 2c Conserve and enhance the site’s nature conservation value in ways that are complementary 

with its Outstanding Universal Values.
Policy 2d Maintain accreditation to ISO 14001.
Policy 2e Carry out a study of the possible impacts of climate change and identify appropriate 

adaptation strategies.
Policy 2f Risk management and counter-disaster preparedness strategies should be kept under 

review and updated as necessary.
Aim 3: Encourage sustainable uses of the site that help conserve the Site’s Outstanding Universal 
Values, authenticity and integrity, including scientific research functions and appropriate provision 
of education, outreach, promotion and access for visitors.
Policy 3a Ensure that the site’s role as a leading scientific research and conservation centre is 

sustained and where possible enhanced.
Policy 3b Management of visitors to the site should be exemplary and follow relevant national and 

international guidance on sustainable tourism, supporting the Gardens’ role as a leading 
visitor attraction. 

Policy 3c Improve the sense of arrival and orientation.
Policy 3d Deliver a high quality programme of educational events/exhibitions that are appropriate for 

the site. 
Policy 3e Balance the needs of different user groups.
Policy 3f Enhance the visitor experience through the provision of new/improved visitor facilities and 

services without compromising the site’s Outstanding Universal Values.
Policy 3g Monitor the physical impact of visitors on the site.
Policy 3h Encourage visitors to make sustainable choices and informed decisions about how they will 

get to the site.  
Policy 3i Promote community involvement.
Policy 3j Interpretation of the WHS on and off site will be of a high standard, accurate, accessible and 

consistent and will enhance enjoyment and appreciation of the site’s values/significance and 
roles by as wide and varied audience as possible.
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Policy 3k Enhance learning opportunities.
Policy 3l Widely promote the site’s Outstanding Universal Values and other associated values. 
Aim 4: Ensure that effective governance arrangements are in place that involve stakeholders in the 
long-term management and monitoring of the site, and in balancing research, conservation, access, 
sustainable use, including tourism, and the interests of the local community.
Policy 4a Ensure a partnership approach to the implementation of the Management Plan.
Policy 4b Ensure sufficient resources are in place to enable effective management, conservation and 

monitoring of the WHS. 
Policy 4c Ensure regular monitoring of the WHS.
Policy 4d Undertake research to further supplement understanding of the site’s values. 
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1.0 INTRODUCTION 

Need for the Plan

World Heritage Sites are places of Outstanding 
Universal Value, as set out in the Convention 
Concerning the Protection of the World Cultural and 
Natural Heritage (the World Heritage Convention) 
adopted in 1972 by the United Nations Educational, 
Scientific and Cultural Organisation (UNESCO).  As 
a State Party to the Convention, the Government of 
Singapore is encouraged to identify, protect, conserve, 
present and transmit to future generations cultural 
and natural heritage of Outstanding Universal Value.  

The Government of Singapore considers the 
Singapore Botanic Gardens to be cultural heritage 
of Outstanding Universal Value and therefore 
suitable for inscription as a World Heritage Site.  
The property was included on the Tentative List 
submitted in December 2012 by the Singapore 
National Commission for UNESCO.  A nomination 
for inscription of the Singapore Botanic Gardens on 
the World Heritage List is to be submitted in 2014 for 
consideration by UNESCO in 2015.  The boundaries 
of the Nominated Property’s and its Buffer Zone are 
shown on Figure 1.

UNESCO’s Operational Guidelines for the 
Implementation of the World Heritage Convention 
(July 2013) require nominated properties to have 
effective management systems in place specifying 
how the Outstanding Universal Value, authenticity 
and integrity of the site is to be maintained.  As 
set out in the Operational Guidelines, an effective 
management system includes:

 _ A thorough shared understanding of the 
ro erty and its signi cance by all stakeholders

 _ A cycle of planning, implementation, monitoring, 
evaluation and feedback.

 _ The in ol e ent o  artners and stakeholders

 _ The allocation o  necessary resources

 _ Capacity building.

 _ A transparent description of how the 
management system functions are discharged.

With respect to the Singapore Botanic Gardens, the 
Government of Singapore considers that the need 
for a management system should be met by the 
preparation of a World Heritage Site Management 
Plan.   

Status of the Plan

The World Heritage Site Management Plan 
provides a long-term, advisory policy framework 
for guiding appropriate uses, alterations, repairs 
or management that will sustain the Outstanding 
Universal Values, authenticity and integrity of 
Singapore Botanic Gardens.  

Following the inscription of the Singapore Botanic 
Gardens on the World Heritage List, the Government 
of Singapore is committed to ensuring that the 
property’s status as a World Heritage Site (WHS) is 
appropriately recognised.

Purpose of the Plan

The main purpose of the Management Plan is to 
maintain the Outstanding Universal Values of the 
proposed WHS, to ensure the effective protection, 
conservation, presentation and transmission of the 
WHS to existing and future generations.  It sets out 
an over-arching framework for the co-ordinated 
management and sustainable use of the site over 
the long-term, which takes account of all the 
attributes of Outstanding Universal Value and the 
need to conserve and enhance these to sustain the 
site’s Outstanding Universal Values.  Other values, 
needs and interest of the WHS are also identified 
and taken into consideration in setting out the 
approach to the site’s future management.  

The Singapore Botanic Gardens is a multi-layered, 
multi-use and dynamic cultural landscape, and has 
a range of stakeholders with an interest in its long-
term use and management.  In accordance with best 
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practice, the Management Plan seeks to recognise 
and, as far as possible, reconcile the different 
needs of stakeholders and values associated 
with the conservation and sustainable use of the 
property.  It also seeks to encourage greater local 
and international awareness and appreciation of the 
Nominated Property’s Outstanding Universal Values.  

The Management Plan includes an overall vision for 
the site, long-term aims looking forward 30 years 
and policies for around five years.  It also includes an 
action plan setting out priorities and responsibilities 
for implementation of the Plan’s policies.

Preparation of the Plan

The Management Plan was prepared by 
independent consultants (Chris Blandford 
Associates), who also assisted with the preparation 
of the Singapore Botanic Gardens World Heritage 
nomination to UNESCO.  The nomination and the 
Management Plan have been informed by a process 
of ongoing consultations and dialogue with local 
stakeholders and the wider public.  

The preparation of the Management Plan was 
overseen by representatives from the Government 
of Singapore’s National Heritage Board (NHB), 
National Parks Board (NParks), Singapore Botanic 
Gardens and the Urban Redevelopment Authority 
(URA).   

Structure of the Plan 

Part One – Background & Significance of the 
Singapore Botanic Gardens World Heritage Site

 _ Introduction (Chapter 1.0) – sets out the 
need, status, purpose and structure of the 
Management Plan. 

 _ Description of the Property (Chapter 2.0) – 
identi es the location  boundary and uses o  the 
property, describes the historical development of 
the Singapore Botanic Gardens and sets out the 
current management and policy context.

 _ Significance of the Property (Chapter 3.0) – 
describes the signi cance o  the Singa ore 
Botanic ardens through the identi cation o  its 

alues   This includes the Outstanding ni ersal 
Values of the property as a World Heritage Site, 
as well as other national, regional and local 
values.  

Part Two – Management Guidance for the 
Singapore Botanic Gardens World Heritage Site

 _ Key Management Issues (Chapter 4.0) 
identi es ways in which the Outstanding ni ersal 
Values, authenticity and integrity of the Singapore 
Botanic Gardens, and its other values, are 
vulnerable to change, and also opportunities for 
how they can be enhanced and used sustainably.

 _ Aims and Policies (Chapter 5.0)                       
sets out an overall vision, long-term aims and 
policies for protecting and enhancing the 
Outstanding Universal Values, authenticity and 
integrity of the Singapore Botanic Gardens, and 
its other values, and encouraging sustainable uses 
-  including education, promotion and access.

 _ Implementation (Chapter 6.0)                 
presents an action plan setting out priorities 
and responsibilities for implementation of 
the policies, and sets out arrangements for 

onitoring and re iewing the e ecti eness o  
the Management Plan.

Supporting information is provided in the 
Appendices.
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2.0 DESCRIPTION OF THE 
NOMINATED PROPERTY

General

This chapter identifies the location, boundary 
and uses of the property, describes the historical 
development of the Singapore Botanic Gardens 
and sets out the current management and policy 
context.

Location and Boundaries of the Nominated 
Property

The Nominated Property is located in the south–
central part of Singapore (see Figure 2), within the 
compact and densely populated western edge of the 
city centre.  Orchard Road and the Central Business 
District of the city are located respectively 1.5km 
and 4km to the south–east of the site.  The southern 
tip of the Central Water Catchment area, which 
comprises a network of nature reserves/reservoirs, is 
located approximately 2.5km to the north.  

The Nominated Property includes 49 hectares of 
the total 74 hectares which make up the Singapore 
Botanic Gardens.  The boundary of the Nominated 
Property in relation to that of the wider Singapore 
Botanic Gardens is shown on Figure 3.  As illustrated 
on this figure, the northern end of the Singapore 
Botanic Gardens has been excluded (this includes 
the Jacob Ballas Children’s Garden, the Plant 
Resource Centre/nursery, Eco Lake and surrounding 
lawns/gardens, the Trellis Garden and two Mass 
Rapid Transport [MRT] stations – one of which is still 
under construction).  The Nominated Property also 
excludes the new Tyersall Learning Forest extension 
to the Botanic Gardens.  The latter and northern 
zone referred to above have not been included as 
they do not contain features of historic importance 
that are not already represented adequately.

The Nominated Property is bounded by Holland 
Road to the south, Tyersall Avenue/Cluny Park 
Road to the west, the Botanic Gardens’ Bukit Timah 
Core to the north and the National University of 
Singapore’s (NUS) Faculty of Law/Evans Road and 
Cluny Road to the east.

Description of the Nominated Property

The Singapore Botanic Gardens, at the heart of 
the city of Singapore, is the legacy of 150 years of 
human and scientific achievements.  The landscapes 
of the site represent the evolution of a British 
tropical colonial botanic garden to a modern and 
world-class botanic garden, scientific institution 
and place of conservation and education.  Easily 
accessible to the people of the city and the island 
as a whole, from its origins to the present day, 
the Singapore Botanic Gardens has also always 
provided great pleasure, knowledge and inspiration 
to many generations of residents, Singaporeans and 
visitors.  The Botanic Gardens is the most visited 
botanic garden in the world, having welcomed c. 4.4 
million visitors in the year 2012/2013.  The Chinese 
proverb 前人栽树，后人乘凉 (translation: ‘An 
earlier generation plants trees under whose shade 
later generations rest’), cited by Singapore’s current 
Prime Minister, Lee Hsien Loong, when opening the 
Singapore Botanic Gardens’ new Heritage Museum 
in November 2013, encapsulates the value and 
appreciation which Singaporeans attach to the 
Botanic Gardens and the work of their forefathers 
and earlier generations of botanists and directors.

The following paragraphs provide a detailed 
description of the Nominated Property (hereafter 
also referred to as the site, the Botanic Gardens 
and the Singapore Botanic Gardens2) at the date 
of nomination and refers to all the significant 
features of the property and elements that make 
it culturally significant.  In line with Article 1 of the 
World Heritage Convention, the Nominated Property 
shall be considered as a cultural heritage site and in 
accordance with paragraph 47 of the Operational 
Guidelines for the Implementation of the World 
Heritage Convention (July 2012) it should also be 
regarded as a cultural landscape.  The Guidelines 
state that:

2 It should be noted that the full extent of the Singapore 
Botanic Gardens is wider than the boundary of the 
Nominated Property.  For the purpose of this document 
reference to the Singapore Botanic Gardens refers to the 
extent of the Nominated Property only
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Cultural landscapes are cultural properties and 
represent “combined works of nature and of man” 
designated in Article 1 of the Convention.  They are 
illustrative of the evolution of human society and 
settlement over time, under the influence of the 
physical constraints and/or opportunities presented 
by their natural environment and of successive 
social, economic and cultural forces, both external 
and internal. 

The Singapore Botanic Gardens in the Context 
of the City

Rapid and continuing urbanisation and 
development of Singapore since the 1960s has 
dramatically changed the landscape and townscape 
character of the island, including the area within 
which the Singapore Botanic Gardens is located.  
The Botanic Gardens has however been conserved 
relatively unchanged.  This well-preserved historic 
landscape (which retains six hectares of primary 
lowland rainforest), particularly within the context 
of its high density urban setting, is recognised 
as forming a special and important component 
of the city’s landscape.  It continues to provide 
Singaporeans and visitors alike with a sustained 

sense of place and anchor to the island’s local 
cultural history and memories gone by.  In addition, 
it provides a valuable green oasis and essential 
access to nature for Singaporeans, being the main 
park within this part of the city.  As well as its 
recreational, educational, research and conservation 
functions, it also forms a key component of a wider 
green infrastructure network established across 
Singapore, which includes over 300 parks, four 
nature reserves, more than 2,000 hectares of tree-
lined streets and over 200km of park connectors. 

The Singapore Botanic Gardens was named Asia’s 
Best Urban Jungle by Time Magazine in 2008, 
Garden of the Year by the Canadian Garden Tourism 
Council in 2012 and Asia’s Top Park by online travel 
site TripAdvisor in 2013.    

Figure 4 indicates the land use context of the site.  
The land immediately surrounding the Nominated 
Property consists of:

 _ Low-rise residential areas to the west/north–west 
and east/south-east.

 _ Landscaped gardens/the Eco Lake and two MRT 
stations (one under construction) immediately to 
the north (located within the Singapore Botanic 
Gardens).

 _ The Tyersall earning orest  an area o  
secondary vegetation to the south–west (which 
now forms part of the Singapore Botanic 
Gardens).

 _ The ca us o  N Ss aculty o  aw ee uan ew s 
School of Public Policy and sports grounds owned by 
the Ministry of Education to the north–east.

Topography, Geology and Climatic Conditions

The Botanic Gardens has an undulating topography 
being situated on one of a series of north-south 
ridges and hills that underlie the Tanglin District of 
the city (see Figure 5).  Its height varies between 
2.2 metres and 33.6 metres above sea level.  The 
topography and steep slopes in some parts of the 
site has greatly influenced its layout in the different 
periods of its development.  The highest areas rising 
relatively steeply to over 30 metres above sea level 
include Bandstand Hill (the historic core of the 

6

o entous occasions: The Botanic ardens is o ular as a 
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Botanic Gardens), the tract of primary rainforest, 
Burkill Hall (and the National Orchid Garden), and 
the area now primarily occupied by NUS’s Faculty of 
Law and associated houses (the latter were originally 
erected as part of the former Raffles College and 
today form part of the Nominated Property).  The 
rapidly changing topography of the site enhances 
the constant sense of enclosure (further emphasised 
by tree cover and vegetation) experienced by visitors 
walking around the site.  

The Botanic Gardens has a uniform underlying 
geology, the bedrock of which is granite overlain 
by a substantial thickness of heavy impervious 
clay.  The root systems of trees, apart from some 
species which have anchoring taproots, largely 
remain at the surface of the clay and develop their 
feeding roots in the layer of decomposing leaf 
litter that accumulates on the forest floor.  The 
same clay is also responsible for the creation of 
swamp vegetation on slopes of less than 3° and 
has enabled their easy modification into lakes.  
The climate in Singapore is tropical with mean 
daily minimum and maximum temperatures of 
23.8° Celsius and 30.7° Celsius respectively.  The 
wettest month is December and the driest February, 
though variations are large.  The average annual 
precipitation is 2,367mm and relative humidity 
84.5%. 

Evolution of the Botanic Gardens’ Landscape

The extent/boundary and certain components of 
the internal layout of the Singapore Botanic Gardens 
(first established in 1859) have inevitably changed 
over time.  Indeed, botanic gardens are dynamic 
and living landscapes, where change is not only 
inevitable and continuous but also integral to their 
history and ability to remain relevant.  The evolution 
of the Gardens’ boundary is illustrated on Figure 6.  

The key phases of the site’s historic landscape 
development are:

 _ The leasure ardens  o  the gri Horticultural 
Society.

 _ Emergence of the Botanic Gardens.

 _ Addition of Economic Gardens. 

 _ Impact of Higher Education College 
Development

 _ Minor Developments from the mid-1920s to 1960s.

 _ Spearheading the Garden City Vision.

 _ Modern Botanic Garden and Key Tourist 
Destination.

The ‘Pleasure Gardens’ of the Agri–Horticultural 
Society

In 1859 an Agri–Horticultural Society was granted 
c.22 hectares of land by the colonial administration 
to establish gardens in the Tanglin area.  Under the 
Society’s instruction, the land (partly covered by 
secondary vegetation) was developed into pleasure 
gardens for the Society’s subscribers by Lawrence 
Niven, a Scottish born and trained gardener and 
local nutmeg plantation manager.  By 1870, 
Niven had transformed the land into an attractive 
landscape laid out in the English Landscape Style, 
complete with curving paths, a lake, flower beds, a 
band parade area and a conserved six hectare tract 
of virgin rainforest.  The Botanic Gardens however 
had little, if any, scientific input at this point in time.  
In 1866 it was extended by c.12 hectares to the west 
and north–west.  A grand classic black and white 
bungalow (today known as Burkill Hall) as well as 
Swan Lake were both created on this newly acquired 
land.  Overall, the Botanic Gardens’ layout, as 
developed by Niven, largely survives intact today.  

Tanglin Gate , main historical entrance since the site’s 
establishment (gate posts dated c.1890)
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Emergence of the Botanic Gardens

In 1874, the ownership and management of the 
Singapore Botanic Gardens was taken over by the 
British colonial Government, the Agri–Horticultural 
Society having run into serious financial difficulties.  
The Botanic Gardens was soon after transformed 
into a typical colonial botanical establishment 
and working botanic gardens, superintended by 
a qualified gardener–botanist, James Murton, 
appointed upon the recommendation of the Royal 
Botanic Gardens, Kew.  Under Murton’s supervision 
a library and herbarium were established, a wide 
array of new plant specimens introduced (including 
many trees to the south and the first economic 
garden to the north–west) and the Botanic Gardens’ 
role in economic botany developed.  The Botanic 
Gardens contained a significant zoological collection 
between 1875 and 1878, which was thereafter much 
reduced and eventually removed from the Botanic 
Gardens in 1905.  Palm Valley and The Dell were first 
established in 1879 and 1882 respectively.

Addition of Economic Gardens

In 1879, c.41 hectares of ’Military Reserve’ land, 
located immediately adjacent to the Botanic 
Gardens’ northern boundary, were annexed to the 
Botanic Gardens and developed into an economic/
experimental crops’ area (known as the Economic 
Gardens).  The Botanic Gardens was at its largest, 
encompassing c.75 hectares of land.  Cantley and 

subsequent Directors continued to develop this 
aspect of the Botanic Gardens’ role until the 1920s 
when the majority of the Economic Gardens were 
redeveloped into Singapore’s first higher education 
college.  Extant buildings/structures constructed 
between 1880 and the early 1920s include Ridley 
Hall (1882), E.J.H. Corner House (1910), House 6 
(the Field Assistant’s House, 1919) and Holttum Hall 
(1921).  Superintendent Nathaniel Cantley (1880–
87) developed the Potting Yard nursery to supply 
trees for city parks and forest reserves in c.1882–84.  

Impact of Higher Education College 
Development

In a bid to conserve some of the Economic Gardens’ 
most valuable collections, a number of plants 
were moved to the Botanic Gardens’ historic core 
between 1918 and the mid–1920s.  Following the 
loss of most of the Economic Gardens, the Botanic 
Gardens shrank back in size to c.40 hectares.  Extant 
buildings/structures associated with the former 
Raffles College include Houses 1–5 (1924–28), the 
Garage (1924–28) and Raffles Hall (now known 
as Raffles Building, dated 1958).  Approximately 
13 hectares of land, which had formed part of the 
Economic Gardens, was eventually returned to the 
Botanic Gardens in 1986 and a further 12 hectares 
in 2004/05.   

Minor Developments from the mid- 1920s to 
1960s

Only relatively minor landscape developments took 
place between the mid–1920s and 1960s.  These 
included, for example, the creation of an Orchid 
Enclosure (where the Ginger Garden now stands) 
and the redevelopment of a former Rose Garden3 
in 1929 into the Sundial Garden.  An active orchid 
hybridisation programme was started in the late 
1920s and the now iconic bandstand erected in 1930.  

Spearheading the Garden City Vision

Between the early 1960s and late 1980s the Botanic 
Gardens revised its mission and focus from a 

3 Originally developed by Cantley in 1882 on the site of 
Murton’s previous orchid/plant houseHolttum Hall , 1921
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largely research–oriented organisation to one that 
would spearhead and be the driving force behind 
Singapore’s ‘Garden City’ vision – this, in a sense, 
was similar to the Botanic Gardens’ role in the 1880s 
when they assumed the role of propagating trees for 
planting in Singapore’s streets and parks.  Taxonomic 
research was temporarily de–emphasised during 
this period and the Botanic Gardens’ expertise and 
resources redirected to support the Garden City 
movement.  Parts of the Botanic Gardens were 
turned into nurseries and a School of Ornamental 
Horticulture was opened in Burkill Hall.  

A number of new features, such as a Japanese 
Garden and miniature waterfall, were added to 
the Botanic Gardens during the 1970s but, with 
the exception of Symphony Lake, these were later 
removed (when the Botanic Gardens underwent 
a major programme of works in line with NParks’ 
Masterplan, unveiled in 1989).  

Modern Botanic Garden and Key Tourist 
Destination

A 30-year masterplan for the Botanic Gardens 
was unveiled by NParks in 1989, one year after the 
appointment of Dr Kiat W. Tan as its new Director.  It 
enabled his new vision for the site to be articulated 
through a range of proposals grouped according 
to three core areas (the Bukit Timah, Central and 
Tanglin Cores) and delivered in three phases.  
Excellence in botanical research and conservation, 
education programmes and the preservation of 
the site’s heritage features all underpinned the 
Masterplan.  Under Dr Tan’s directorship the Botanic 
Gardens’ regained its status as a premier institution 
for botanical and horticultural research, whilst 
providing a key tourist destination and flagship park.  

Extant works that were carried out within the 
Nominated Property as part of the masterplan 
include the creation of the National Orchid Garden 
(1995), Visitor Centre/NParks’ Headquarters (1998), 
Ginger Garden (2001), Evolution Garden (2005) and 
Healing Garden (2011).  The scientific collections 
and facilities were also enhanced through the 
construction of the Botany Centre (2006), 
which houses the herbarium, library and various 
laboratories.  Under Nigel Taylor’s directorship 
works have included the creation of the Fragrant 
Garden (2013) and Heritage Museum (2013).  The 
development of the Tyersall Learning Forest on 
approximately nine hectares of land added to the 
Botanic Gardens’ south–western boundary in 2006, 
is expected to be completed by 2015.  

By the late 1980s, the Botanic Gardens’ activities 
relating to the greening of the island had been 
substantially realised and remaining activities 
redistributed to other new branches of what 
subsequently became the National Parks Board 
(NParks). 

Existing Landscape of the Botanic Gardens

Overall Character of the Landscape

The Botanic Gardens has a range of landscape 
features, living collections, themed gardens and 
spaces, which, taken as a whole, provides a world-
class visitor attraction and important environment 
for recreation as well as a vital resource to support 
the Botanic Gardens’ scientific research.  The 
locations of the Botanic Gardens’ primary landscape 
features are shown on Figure 7. 

The existing landscape of the Botanic Gardens gives 
visitors and users the overall impression of a lush 
tropical garden.  A rich assemblage of planting (the 
predominant land cover) provides an intense diversity 
of green tones and textures with exotic splashes of 
colour for the observer, both in the wider landscape 
and in more close examination of the planting.  

The extensive existing tree cover and thick vegetation 
along most of the boundaries of the Botanic Gardens 
provide a strong sense of enclosure, insulation and 
relief, from the surrounding urban areas.  There are 
therefore only intermittent views of surrounding 
urban development and high-rise buildingsEvolution Garden
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(see Figure 8).  Within the site the complex 
combination of the mature tree cover and plant 
collections, as well as the pronounced and changing 
landform, generally limits the opportunity for an 
overview of the Gardens.  However, a number of key 
internal view corridors within the site, from higher 
ground, provide vantage points and a local sense of 
openness in some areas as well as orientation for 
visitors.  These more open areas include the lawns 
above Swan Lake (in the historic Tanglin Core), Palm 
Valley (in the Central Core) and the less mature 
landscape of the Bukit Timah Core in the north of the 
site (see Figure 8).

The undulating topography, distribution of diverse 
vegetation, historic features, a limited number of 
structures and buildings, man-made lakes, several 
display gardens and view corridors all combine to 
create in detail the distinctive character of the many 
different parts of the Botanic Gardens that give 
it its sense of place and history.  Figure 9 defines 
these different ‘character areas’ (i.e. areas or zones 
that have a relatively uniform and distinctive visual 
character in terms of landform, vegetation, features 
and experience.  They are described in detail in 
Appendix i.  Figure 9 defines all the character areas 
that form part of the Botanic Gardens even though 
some of these are excluded from the Nominated 
Property.  They are included here for completeness 
since they all contribute to the overall character and 
history of the Botanic Gardens.

Botanic Gardens Core Zones

NParks’ 1980s masterplan for the Botanic Gardens 
acknowledged the large scale of the site and the 
long walking distance needed for visiting both ends 
of it.  It also recognised the landscape diversity and 
multi-faceted character of different parts of the site 
together with the wide range of user types, including 
the local community, schools, tours, researchers, 
exercise groups and tourists.  In providing for the 
latter in particular, the masterplan proposed and 
ultimately implemented improvements within the 
framework of three ‘core zones’, which now include 
a  fourth one - the recently added Tyersall Learning 
Forest zone (learning zone).  Today, each of the core 
zones still broadly provide access, amenities and 
facilities for different user groups and include in detail 
a range of different landscapes of varying character.   

Figure 9 therefore indicates the zones as follows:

 _ Tanglin Core - historic zone.

 _ Central Core - tourism/administration zone.

 _ Bukit Timah Core - education/learning zone.

 _ Tyersall Learning Forest Core - education/
learning zone.

In reality there is inevitably some overlap in zone 
management, functions, uses and character but 
the zones remain a useful way to understand and 
describe the complex existing landscape of the site 
at the broad level.  It is important to note that the 
extant historic features (see Figure 11) that are 
the heritage attributes of the Nominated Property, 
whilst concentrated in the Tanglin Core, are also 
represented in all the other core zones, with the 
exception of the Tyersall Forest zone.

Tanglin Core Zone

This zone was the approximate site of the original 
pleasure gardens/Botanic Gardens and includes 
the Tanglin Gate (current gates dated 2006), the 
main historical entrance to the Gardens (originally 
a road entrance but now restricted to pedestrians).  
A new MRT station is planned opposite this gate.  
Throughout the zone the historic landscape and 
layout remains clearly evident.  Niven’s paths, ring 
roads, sweeping lawns and Swan Lake (1860s) still 
reflect his response to the topography and the 
influence of the English Landscape Style of the time. 

Display gardens (the 1980s Vanda ‘Miss Joaquim’ 
display, 2004 Sun Garden, 2005 Bonsai Garden and 
1929 Sundial Garden) and a frangipani collection (to 
the east, dated 1920s) have been laid out on the gently 
sloping sides of Bandstand Hill (Character Area 5), 
on the top of which sits the decorative white painted 
Bandstand (1930), which is the focal but secluded 
point among the veteran tree canopies ad lawns.  
Bandstand Hill, which formed part of the 1860s 
design of the then pleasure gardens, commands the 
highest point in the original area of the Nominated 
Property.  The layouts of the Sundial Garden, Sun 
garden and Bonsai collections all contrast with the 
more informal landscape surrounding them.
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Swan Lake (Character Area 1) nestles at the foot 
of sloping lawns peppered with a wide variety of 
specimen and veteran trees.  Although tropical in 
appearance, the lake setting reflects its historic 
character, which was intended to emulate British 
pleasure gardens/public parks, with a wide promenade 
following a large water body and scattered trees set 
within mown grass.  The Marsh Garden, laid out in 
1969, is located to the south and incorporates the 
remnants of a rhinoceros wallow and alligator ponds 
present in the Botanic Gardens during the late 19th 
century, when the Botanic Gardens contained such 
zoological collections.

The Ginger Garden (Character Area 6) is filled with 
lush tropical planting showcasing over 550 different 
types of gingers and species in the related families 
of the heliconias, bird–of–paradise, bananas and 
arrowroot.  The Halia restaurant complex, opened in 
April 2001, occupies the northern end of this Ginger 
Garden and serves some of the visitors going to the 
National Orchid Garden from the coach drop off. 

The water supply for Swan Lake originates from 
the Tyersall Learning Forest, entering the site in the 
area known as The Dell, located by the Swan Lake’s 
northern extremity.   First developed as a fernery in 
the early 1880s, it has retained its distinctive character.  
The sheltered, humid environment favours certain 
unusual plants, such as Monophyllaea horsfieldii, 
though it does not have a taxonomic collections 
focus.  There is an abundance of tall Dracaena along 
the various paths and a number of large and climbing 
Araceae.  Attractive ferns and fern allies can be found 
in the shadiest spots.  

The Botany Centre and Green Pavilion (Character 
Area 3), which were built in 2006, feature Singapore’s 
first pitched green roof and accommodate research 
facilities and the visitor  information centre for arrivals 
at the Tanglin Gate or Botany Centre itself.    An 
imposing veteran tree, Callophyllum inophyllum, 
which influenced the layout of the Botany Centre, 
stands tall at its centre.  A large lawn slopes 
southwards to the west of the Centre, with the Green 
Gallery (2013) and Holttum Hall (1921, today housing 
the Heritage Museum) on the crest of the slope.  Ridley 
Hall (1882) is located immediately to the north of the 
Botany Centre.    The administrative/research centre of 
the Botanic Gardens has been located in this part of 
the Botanic Gardens since the late 19th century.  

The Botany Centre
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The Potting Yard area (dating back to the 1880s), 
Fernery Garden (1980), Aroid Garden (1999) and 
Plant House Garden (first established in 1882 and 
redesigned in the 1950s) are located at the foot of 
an east facing slope enclosed in dense vegetation, 
close to Cluny Road (Character Area 4). 

The shady Plant House Garden is more symmetrical 
and formal in appearance/design than most of the 
rest of the Botanic Gardens (with the exception of 
the Sundial Garden).  It originally contained a large 
rectangular ‘plant/exhibition house’ (completed in 
1882 and roofed in 1885) erected to accommodate 
public flower shows and displays of potted plants 
and annuals (some of which were for sale).  It now 
comprises a grass quadrangle surrounded by pergolas, 
with a central water lily pond (completed 1958).  

North of Bandstand Hill, a raised boardwalk leads 
visitors through a tract of dense and tall primary 
rainforest. Only limited glimpses of the sky can 
be achieved through small openings in the canopy 
of the mature forest trees.  A total of 300 tree 
species have been recorded in the Rainforest by 
the Botanic Gardens’ scientists, but many of these 

are represented by few or solitary individuals, as is 
to be expected in such a small area of species–rich 
vegetation.  This element of the Botanic Gardens 
was carefully preserved and integrated into the 
landscape from the outset.

Central Core Zone

Once part of the Economic Gardens, this zone 
now includes primary tourist attractions - Visitor 
Welcome Centre Plaza/Palm Court and amenity 
facilities, closely related to a parking and drop-off 
zone (at the Nassim Gate on Cluny Road); NParks’ 
headquarters buildings; the National Orchid 
Gardens and the historic Palm Valley.  Most of this 
area was redeveloped during the 90s following the 
1980’s masterplan. Key veteran trees, other heritage 
features and buildings were carefully retained.

E.J.H. Corner House, a traditional Black and White 
style bungalow completed in 1910, dominates a 
small grass hill to the west.  It is set among lush 
tropical planting and includes a small domestic 
scale garden immediately adjacent to the house.  A 
diverse collection of palms contiguous with those of 
the nearby Palm Valley is located on the south side 
of the house.  

Palm Valley (Character Area 8), planted from 1879 
(where an Economic Garden developed under 
Murton’s superintendence once stood), stretches 
northwards from Orchid Plaza, gently sloping down 
to Symphony Lake.  This large expanse of grass, 
with multiple scattered mature palms of varying 
sizes (c.220 species represented) and other tree 
species, is nestled in a shallow valley between the 
Rainforest and the National Orchid Garden (whose 
eastern side once included part of the original extent 
of Palm Valley).  While being more open in character 
than other parts of the Botanic Gardens, the many 
palms and topography still limit full panoramic 
views.  Symphony Lake dominates the northern 
end of this character area, with its iconic stage (the 
Shaw Symphony Stage, built in 2005 to replace an 
earlier stage erected in 1995) providing a focal point 
in views along the valley.   An arrow (installed in 
1974-76) emerges from the lake, pointing towards 
Greenwich, London.  This marks the location of a 
temporary station for the observation of terrestrial 
magnetism set up in the Gardens in 1914.  Broad 
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views to the south are afforded from the Viewing 
Terrace.  A series of beds located along Heliconia 
Walk (to the east, dated 1998) showcase the larger 
growing and more spectacular species of this genus.  
This strengthens the lush tropical character of Palm 
Valley.

The National Orchid Garden (Character Area 9), which 
represents the largest permanent display of orchids in 
the world, was designed to showcase the products of 
the Botanic Gardens’ orchid breeding programme..  It 
was completed in 1995 and is sited on the side of the 
hill upon which Burkill Hall (1868), a black and white 
plantation style bungalow is located.  The winding paths 
of the orchid gardens lead visitors through this secluded 
and lush landscape showcasing a tapestry of orchid 
blooms of all shapes, shades and sizes.  The misthouse 
(1995), bromeliad enclosure (1995) and cool house 
(2004) provide further specialist tropical display gardens 
within the National Orchid Garden.  The latter houses an 
artificially controlled montane tropical cloud forest display 
with trees and rocks draped with orchids and carnivorous 
plants.  The Orchid Plaza at the entrance to the National 
Orchid Garden provides a key meeting place, overlooking 
Palm Valley and providing access into the National Orchid 
Garden to the west and Ginger Garden to the south.

A small semi–wild remnant of freshwater swamp 
(where water runs through throughout the year), the 
Orchid Nursery and mature trees are located to the 
north.  The latter are mostly assumed to have been 
transplanted from the former Economic Gardens.  
Indeed, from 1918 until the early 1920s a number of 
valuable fruit and timber species were transplanted 
from the Economic Gardens, which were expected 
to be lost.  Transplanted trees included durian, 

Palm Court

 
©

Si
ng

ap
or

e 
Bo

ta
ni

c 
G

ar
de

ns

Symphony Lake

 
©

Ch
ris

 B
la

nd
fo

rd
 A

ss
oc

ia
te

s

Palm Valley

 
©

Ch
ris

 B
la

nd
fo

rd
 A

ss
oc

ia
te

s

Orchid Garden

 
©

Si
ng

ap
or

e 
Bo

ta
ni

c 
G

ar
de

ns



24 MANAGEMENT
PLAN
DESCRIPTION OF THE NOMINATED PROPERTY

tamarind, Diospyros blancoi, mahoganies (African and 
American), Erythrophleum guineense and Sterculia 
foetida.  These are now the largest examples of these 
species in the Botanic Gardens and will be made 
accessible to the public after the National Orchid 
Garden undergoes refurbishment during 2014–2018.

The Raffles Building (Character Area 11) completed 
in 1958 and adjacent carpark/food and beverage 
facility dominate the north-east corner of this zone.

Bukit Timah Core Zone

This zone includes the redevelopment of the 
old Economic Gardens and later the former 
Raffles College Grounds.  Most parts of the 
zone have relatively recently been recreated 
as a family landscape for the participation and 
demonstration of active living and learning through 
the appreciation of themed plant areas, speciality 
gardens and play.  The zone has public access with 
parking at the Cluny Park Gate or via the existing 
MRT Station at the junction of Cluny Road and 
Bukit Timah Road.  Another MRT station for a 
different MRT line is also under construction along 
the northern boundary of this zone.  The Botanic 
Gardens’ plant resource centre (1995, located 
outside the boundary of the Nominated Property) 
for rare plant propagation and acclimatisation, staff 
training, conservation and education  is also located 
on the northern boundary.

The Eco Lake and its surroundings (Character Area 
15) have a gently undulating topography, with small 
grass man–made mounds topped with wooden 

shelters overlooking the Eco Lake.  It is generally 
open with views possible across it and to high rise 
buildings located beyond the site boundary.  The 
Eco Lake, a naturalistic lake with a shingle shore and 
swamp plants along its margins, dominates the area.  
A number of plant collections/display gardens (fruit 
trees, spices, bamboo/reflexology, trellis garden and 
foliage garden) are dotted around the lake providing 
variety and ornamental interest.  Planting here is 
generally not yet fully mature. 

The Jacob Ballas Children’s Garden (Character 
Area 16) was designed and planted from 2004 to 
2007 to provide a unique discovery and learning 
experience in a garden setting for children of up 
to 12 years of age.  Set in woodland it includes 
interactive play equipment, indoor and outdoor 
living classrooms, hands-on gardens, sensory garden 
and maze.  A reception centre and car park are 
located to the east of the area.

The Evolution Garden (Character Area 13) was laid 
out in 2005 on a small open hill, once the site of the 
Economic Gardens’ worker housing.  It is visually 
enclosed by dense tree planting. A winding path 
takes the visitor on a journey revealing different 
epochs of time and exhibits the evolution of plant 
life.  Specimens, outcrops of rocks, large boulders and 
fossils (some real and some artificial) border both 
sides of the main path spiralling to the base of the hill, 
giving it a distinctive character.  Its south–western and 
eastern edges contain older plantings of timber trees.

Completed as a new speciality garden in 2011, the 
Healing Garden (Character Area 12)  replaced 
college land bearing derelict university out–
buildings, a few large trees (retained) and some 
smaller trees, shrubs and lawn.  The Healing Garden 
is located adjacent to the old university houses and 
is laid out over sloping and terraced ground facing 
south–east.  A complex of winding paths leads the 
visitors through generally new plantings (which 
includes highly floriferous herbaceous species) 
interspersed with tall tree specimens (including 
veteran trees such as Palaquium obovatum, planted 
by Ridley in the then Economic Gardens) which 
give it a distinctive character.  500 species of plants 
used for traditional medicine in Southeast Asia 
are laid out in the shape of the human body, the 
plantings corresponding to those body areas the 
plants are used to treat.  This garden surrounds the 
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former Economic Gardens’ historic Field Assistant’s 
House (House 6, completed in 1919) and includes 
mature oil palms dating from c.1920, likely to have 
been planted as sources of seed for the nascent 
plantation industry at the time.

Five houses and their setting (Character Area 14), 
originally constructed between 1924 and 1928 
for the former Raffles College, are located along 
the edge of a hilltop (set back against the Botanic 
Garden’s boundary), which slopes down steeply to 
the west.  This part of the zone, unlike the younger 
planting to the north, contains numerous mature 
trees (including old tembusu trees and palms dating 
back to the 1920s).  The Garage (built sometime 
1924 and 1928) is located at the foot of the hill 
below the five houses, with old nutmeg and durian 
trees in between.  The Fragrant Garden completed 
in 2013 (replacing derelict university out–buildings) 
wraps around House 5 and contains new planting 
including diverse shrubs and herbs with sweet–
smelling flowers.  Chinese tombs (1842–81) set 
within an open grass lawn with scattered shrubs and 
trees are located to the north–east of the zone. 
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Tyersall Learning Forest Core Zone

This whole zone comprises century-old dense 
secondary forest overgrown with laurel, Albizia 
and towering tembusu trees, some of which were 
planted in 1862.  Vegetation currently blocks views 
in and out.  Recently added as an extension to the 
Botanic Gardens , this zone will be developed into a 
‘learning forest’.  This will involve the conservation 
of existing biodiversity, curation of botanical 
collections, establishment of better connectivity 
with the Rainforest, repositioning of the existing 
Tyersall Avenue, restructuring of visitor access to the 
National Orchid Garden/Ginger Garden, creation 
of fresh water swamp forest and extension of the 
National Orchid Garden nursery.  It is anticipated 
that this project will be completed by the end of 
2015.

Trees

Trees are an important component of the 
Nominated Property, contributing strongly to its 
character and overall structure.  The site contains 
a wide variety of trees, of varying ages, planted for 
scientific/botanical research, conservation and/
or horticultural/aesthetic purposes.  A number of 
trees are over 100 years old and some pre-date the 
site’s creation .  44 trees have been designated as 
Heritage Trees (qualifying criteria include: a girth of 
more than 5 metres, rarity of species and historical 
significance). 

Buildings and Structures in the Landscape 

Historic Buildings in the Botanic Gardens 

Many of the historic buildings of the Singapore 
Botanic Gardens reflect a tradition of providing 
housing for officials and administrators during the 
colonial era.  While Burkill Hall and E.J.H. Corner 
House were constructed as residences for the Botanic 
Gardens’ Directors and Assistants, Holttum Hall 
and Ridley Hall were constructed as administrative 
buildings (offices, laboratories and library/
herbarium).  House 6 and the Garage were built in 
1919 and 1924–28, serving as the residence of the 
Field Assistant and parking space for College staff 
respectively.  Houses 1–5, on the other hand, were 
built between 1924-28 to provide accommodation 
and offices for academics working in the then newly 
constructed Raffles College, Singapore’s first tertiary 
college (later these were used as the bases for 
various university faculties), built on land which had 
previously formed part of the Botanic Gardens.  

Raffles Hall was not built until the 1950s and 
was intended as a residence for college students.  
Extant as well as lost historic buildings in the 
Botanic Gardens were generally modest, wooden 
and domestic in scale and were often placed in 
locations deemed convenient for the operational 
requirements of the site at the time.  The early 
institutional buildings of the Botanic Gardens were 
also domestic in scale and were built in the styles 
popularly used for residential buildings of their time.  

Built Features 

Figure 10 indicates the location of all built features in 
the Singapore Botanic Gardens including those located 
outside of the boundary of the Nominated Property.  
The Nominated Property contains a range of built 
heritage features which are living testaments to the 
site’s different phases of development, the renowned 
figures that lived in them and also the architectural 
history of Singapore.  The earliest structure to have 
been erected within the Nominated Property is Burkill 
Hall (1868) and the most recent City Development 
Limited (CDL) Green Gallery outside Holttum Hall 
(2013).  The following sections consider all built 
features located within the Nominated Property.
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Chinese Graves (Figure 10 – No. 6)

Three historic tombs are located close to the 
entrance to NUS’ Faculty of Law.  The oldest tomb is 
that of a husband and wife buried together in 1842.  
The tablet was erected by the couple’s grandson.  
A second tomb (with two separate tombstones) 
is located nearby, where another couple was 
buried next to one another, by their daughter and 
grandsons in 1881.  Research has revealed that it 
is likely that the descendants of the tomb dated 
1842 and those dated 1881 were related.  A third 
tomb is also located nearby but is missing its tablet.  
The site where the tombs were erected is likely to 
have formed part of a series of gambier plantations 
(as described in J.T. Thompson’s 1841–45 working 
map and D. Coleman’s 1836 Map of Singapore).  
These heritage features are important in their own 
right but also provide a link to an earlier use and 
occupants of this part of the Botanic Gardens.

The tombs possibly represent the oldest surviving 
evidence of the presence of Chinese settlers in the 
early 19th century.  Older burials are present in Bukit 
Brown, but the 1842 grave found in the Botanic 
Gardens is the oldest in situ burial since those at Bukit 
Timah were moved there during the 1940s.  Very few 
intact artefacts pre–dating 1842 survive in Singapore, 
with the exception of one or two Chinese temples.  

Buildings of the Former Raffles College (Figure 10 – 
Nos. 7–12 and 14)

Buildings of the former Raffles College include Houses 
1–5 (designated as Conserved Buildings in 2006), the 
Raffles Building (Hall) (designated as a Conserved 
Building in 2006) and the  Garage (designated as a 
Conserved Building in 2013).

Houses 1–5

Although located within the Botanic Gardens, this 
group of five houses, positioned in a crescent form 
around the former Raffles College (which was 
gazetted as a National Monument in 2009), were 
built sometime between 1924 and 1928 as part of 
the staff housing provision for the College (by the 
1960s, they had become faculty buildings).  The land 
on which the former college is located originally 
formed part of the Botanic Gardens’ Economic 
Gardens.

The former Raffles College, officially opened in 1929, 
was designed by the architects Cyril A. Farey (1988–
1954) and Graham R. Dawbarn (1893–1976), 
London–based architects who won the commission 
in an (British) empire–wide architectural 
competition held in 1922.  Local architectural firm 
Swan and Maclaren supervised the construction.  
It can be assumed that Farey and Dawbarn were 
also the architects of Houses 1–5.  Both architects 
have housing schemes that have been published in 
England.    

The five houses (bungalows) are in the then 
prevalent Arts and Crafts style with some Art Deco 
elements.  The sheer architectonic expression 
and response to the tropical climate makes them 
somewhat severe.  No single house has survived 
intact with all of its original features, but the survival 
of different features in the various houses provides 
a good understanding of their original layout and 
character.  These blockish double-storey houses, 
with bays numbered in an octastyle, are modest 
but well–proportioned, combining characteristics 
of the traditional Singapore colonial bungalow 
with features of English domestic houses of the 
time, such as a prominent central staircase and 
various decorative finishes.  Their design calls for 
an over-sailing gable-hip roof with extensive eaves, 
supported on timber shoulders.  This in turn creates 
impressive shadows that fall on the walls and side-
shoulders.  

Within the context of the Singapore/Straits 
Settlements bungalow, they share some but not 
all of the characteristics of the Art Deco bungalow, 
which is of the same period.  Unlike the Art Deco 
bungalow, these houses have a symmetrical layout 
and retain the entrance hallway and the separate 
outhouse/ancillary building.  The verandah, however, 
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is no longer visible on the front of the house, but 
appears only on the first floor facing the rear.  All the 
houses are situated so that their gardens look down 
onto the Botanic Gardens and are largely secluded 
by vegetation.  On the front the houses look onto 
what has become a ring road around the college 
buildings.  

Houses 1–5 do not strictly conform to the defined 
forms of the Singapore/Straits Settlements 
bungalow but rather represent a unique type that 
should be considered in the evolutionary history 
of the bungalow between the Black and White and 
the Art Deco types.  These well–proportioned and 
well–built domestic residences uniquely combine 
elements of the traditional bungalow with British 
Edwardian period features at a key evolutionary 
stage of the Singapore/Straits Settlements 
bungalow.

House 1 (originally named Kedah House)

House 1 is a two–storey, seven–bay house, with 
a hipped tiled roof and rendered finish, currently 
occupied by the offices of the Centre for Urban 
Greenery and Ecology (CUGE).  It comprises a simple 
porch at its centre with half–round arches to the 
side, a balcony above and distinct water sprouts 
to either side.  The windows on the front and side 
elevations are side–hung casements, with a glazed 
double door with side–lights and overlight onto 
the balcony.  The front door has a lattice pattern 
with glazing and overlight, with a narrow window to 
either side, also with the same lattice pattern.  

The machine–tiled roof has deep sprocketed eaves 
supported by timber brackets.  On the rear (garden) 
elevation the central staircase tower is defined by a 
blank base and high–level casement windows, some 
with shutters, up to the distinctly pointed eaves.  
The upper floor windows are a continuous run of 
casement windows on both sides with louvers to the 
top pane.  On the ground floor on each side a central 
glazed double door with side–lights and overlight 
of louvered vents is flanked by a casement window 
on either side, also with louvered vents at the top.  
The ancillary building to the southwest shown on a 
1950s aerial photograph no longer remains.  House 
1 is lower than the road level and a large modern 
canopy has been erected in front of the building.  
It also now faces a number of modern college 
buildings.

House 2 

House 2 is a two–storey, seven–bay house, with 
a hipped tiled roof and rendered finish, currently 
occupied by NUS’ Faculty of Law’s Society Guild 
House.  It comprises a simple porch at its centre with 
half–round arches to the side, balcony above and 
distinct water sprouts to either side.  The windows 
on the front and side elevations are side–hung 
casements with shutters.  There is a glazed double 
door with side–lights and overlight with lattice 
pattern onto the balcony.  The front door has a 
lattice pattern with glazing and overlight, with a 
narrow window to either side, also with the same 
lattice pattern.  The machine–tiled roof has deep 
sprocketed eaves supported by timber brackets.  
On the rear (garden) elevation the central staircase 
tower is defined by a blank base and high–level 
casement windows up to the distinctly pointed 
eaves.  

The upper floor verandah of House 2 remains 
open with louvered shading to the top part.  On the 
ground floor there are three openings to each side, 
with louvered vents on one side and with double 
doors and overlight with the lattice pattern on the 
other side (possibly added later).   A single–storey 
covered walkway on the north–west with a scalloped 
concrete trellis and tiled roof connects the property 
to a single–storey ancillary building.  This building is 
shown on a 1950 aerial photograph and is likely to 
be part of the original design.  House 2 now faces a 
number of modern college buildings.

House 3 (originally named Johore House)

House 3 is a two–storey, seven–bay house, with 
a hipped tiled roof and rendered finish, currently 
occupied by NParks Facilities Management Team.  
It comprises a simple porch at its centre with half–
round arches to the side, balcony above and distinct 
water sprouts to either side.  The windows on the 
front and side elevations are side–hung casements, 
with a glazed double door with side–lights and 
overlight onto the balcony.  The front door has a 
lattice pattern with glazing and overlight, with a 
narrow window to either side, also with the same 
lattice pattern.  The machine–tiled roof has deep 
sprocketed eaves supported by timber brackets.  
On the rear (garden) elevation the central staircase 
tower is defined by a blank base and high–level 
casement windows up to the distinctly pointed eaves.  
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The upper floor windows are a continuous run of 
casement windows on both sides.  On the ground 
floor, on each side, a central glazed double door with 
side–lights and overlight is flanked by a casement 
window on either side.  A single–storey covered 
walkway on the east with a scalloped concrete trellis 
and tiled roof connects the property to a single–
storey ancillary building running north south.  This 
building is shown on a 1950 aerial photograph and 
is likely to be part of the original design.  House 3 
remains in close proximity to the historic college 
buildings with which it still forms a discernible group. 

House 4 (originally named Mansfield Lodge)

House 4 is the slightly larger and grander of the five 
houses, originally intended for the College President.  
In the layout of the crescent it is positioned very 
slightly off centre to the college buildings, shown 
with a circular driveway with ‘in’ and ‘out’ access on a 
1950 aerial photo, where all the other houses have a 
single driveway entrance.

It is a two–storey, seven–bay house, with a hipped 
tiled roof and rendered finish, currently used as 
a restaurant.  It includes a porch with half–round 
arches to the side and front, with a glazed verandah 
above positioned at the centre.  The windows on the 
front and side elevations are side–hung casements, 
the ground floor ones having shutters.  The windows 
on the first floor verandah are modern with shutters.  
The front door has a lattice pattern with glazing 
and overlight, with a narrow window on either side.  
The machine–tiled roof has deep sprocketed eaves 
supported by timber brackets.  On the rear (garden) 
elevation the central staircase tower is defined by 
a blank base and high–level casement windows 
up to the eaves with louvered shutters.  The upper 
floor windows are a continuous run of casement 
windows, though much altered or replaced.  

A single–storey covered walkway survives on the 
north–west with a scalloped concrete trellis and 
tiled roof connecting the property to a single–storey 
ancillary building.  This building is one of two, one 
on each side, seen on a 1950 aerial photograph.  
The building to the north–east has since been 
removed and replaced by a single–storey extension.  
House 4, being placed on the same axis as the 
President’s house, remains in close proximity to the 
historic college buildings with which it still forms a 
discernible group. 
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House 5 

House 5 is a two–storey, seven–bay house, with 
a hipped tiled roof and rendered finish, currently 
occupied by the Institute of Policy Studies.  It 
comprises a simple porch at its centre with half–round 
arches to the side, a balcony above and distinct water 
sprouts to either side.  The windows on the front 
and side elevations are side–hung casements, with 
a glazed double door with side–lights and overlight 
onto the balcony. The front door has a lattice pattern 
with glazing and overlight, with a narrow window 
to either side, also with the same lattice pattern.  
The machine–tiled roof has deep sprocketed eaves 
supported by timber brackets.  On the rear (garden) 
elevation the central staircase tower is defined by a 
blank base and high level casement windows up to the 
distinctly pointed eaves.  The upper floor windows are 
a continuous run of casement windows on both sides 
with shutters.  On the ground floor the walls are largely 
blank with small ventilation openings.  A single–storey 
ancillary building to the southwest shown on a 1950 
aerial photograph has been replaced by a new two–
storey building.   House 5 remains in close proximity to 
the historic college buildings with which it still forms a 
discernible group.  To its side a new two–storey building 
has been erected.

Raffles Hall (now known as the Raffles Building)

Founded in 1958, Raffles Hall was the first residential 
hall for students to be established at the Bukit Timah 
campus, along Evans Road (on the outer edges of the 
Botanic Gardens).  The building is mainly constructed 
in reinforced concrete with three connecting wings.  
It is raised off the ground on thin round pilotis, a 
characteristic architectural feature of the era.  The 
circulation cores are well–ventilated and finished 
with differentiated patterns across the building which 
add visual interest to the façades.  At one wing, the 
façade is composed of windows that are angled to 
give better ventilation and privacy.  The windows also 
have a decorative infill metal panel beneath them, 
with solid colours that contrast with the walls.  Overall, 
a different variety of materials and textures are used 
across the different façades of the well–proportioned 
building, resulting in a pleasing visual composition.  

The Garage (Figure 10 – No. 7)

The Garage, located by the Foliage Garden, was 
completed sometime between 1924 and 1928.  
Used today as storage space, it was originally 

intended to be used by a number of college 
professors/high ranking officials to park their 
vehicles.  The Garage is a seven–bay, two–storey 
service building with a rendered finish and a hipped 
machine–tiled roof, constructed against a slope.  It 
is well–proportioned and executed in a distinctly 
Art Deco style, with a modernist aesthetic .  The 
ground floor is formed of a plinth with half–round 
arched entrances to the garages.  The first floor is 
set back from the front and sides and accessed by a 
staircase from either side.  The windows to the front 
are casements with overlights.  The rear elevation 
opens onto a small courtyard with the service rooms 
(kitchen and bathroom) located to either side.  The 
rear elevation is glazed with long strips of casement 
windows intercepted by structural columns.  The 
ground floor is made up of individual garage spaces 
with new metal roller doors.  The first floor is a 
single open space with an exposed timber truss 
roof.  It should be noted that the building has some 
termite damage and a leaking roof, issues which are 
scheduled to be addressed during 2014.  

House 6 (Figure 10 – No. 13)

This property was built as the Field Assistant’s house 
and was competed in 1919.  It is however unclear 
how long it was used for this purpose as the Field 
Assistant position became redundant with the 
replacement of most of the Economic Gardens 
with the former Raffles College.  It is currently 
occupied by the National Biodiversity Centre and 
is largely secluded by vegetation.  It consists of a 
two–storey, five–bay house with a hipped tiled roof 
and rendered finish.  Concrete string courses run 
beneath and above the windows, extending into 
shade canopies over the windows.  There is a porch 
at the centre with half–round arches to the side and 
front, glazed in above. The windows on the front and 
side elevations are side–hung casements.  The front 
door, up five steps, is a modern replacement with a 
narrow window to either side.  On the rear elevation 
the central staircase tower projects out.  A single–
storey ancillary building to the rear is connected to 
the house by a covered walkway. 

This modest domestic building illustrates a 
transition from the traditional 19th century 
colonial bungalow to the later period of Public 
Works Department housing.  It was designated a 
Conserved Building in 2013.
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Visitor Centre and National Parks Board 
Headquarters (Figure 10 – Nos. 15 and 16)

The visitor centre and NParks Headquarters 
buildings were both constructed in 1998.  They are 
located close to the Nassim Gate.  The visitor centre 
is a timber structure with shingle roof tiles and 
decorative motives in coloured glass while the NParks 
headquarters is a partly concrete, partly timber 
structure with shingle roof tiles.  The latter comprises 
two floors and a basement carpark.

E.J.H. Corner House (Figure 10 – No. 17)

This house was built in 1910 and was intended as the 
residence of the Botanic Gardens’ serving Assistant 
Curators – it is currently used as a restaurant.  It is 
named after Edred John Henry Corner (Assistant 
Director and its occupant between 1929 and 1946) 
who specialised in mycology including the collection 
and study of local fungi.  His most famous botanical 
work, however, is Wayside Trees of Malaya, still the key 
reference for those interested in the region’s trees. 
During the war Kiyohiko Watanabe (the then assistant 
of Director Koriba) resided in the house.  He is known 
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for having produced over 400 pen and ink drawings 
of economic plants during his time in Singapore 
(Tinsley, 2009).  

E.J.H. Corner House belongs to a generic group of 
two–storey Black and White style timber bungalows 
that government engineers and architects built 
during the colonial days.  It however has its own 
peculiarity such as the gable-hip roof with front 
shoulders and attached lean-to-to projections on 
three sides.

The rendered masonry base with a porte–cochere 
in the centre of four plain classical style pilasters 
and pilasters on either side forming the ground 
floor verandah, supports the first floor timber frame 
structure with elegantly shaped timber brackets.  The 
half–hipped roof with a gable end to the front has 
Singapore tiles.  The gable end is half–timbered with 
a simple bargeboard.  There are also boarded eaves in 
the black and white fashion.  

The house is organised around interior rooms at the 
rear, a wide porch at the front and verandah to the 
side on the ground floor and a large open verandah 
(lounge verandah) over the porch and to the side on 
the first floor (which is glassed in).  A timber staircase 
to the side of the entrance porch with square newel 
posts, half–round handrail and stick balusters 
connects the two floors.  A narrow balcony/verandah 
at the rear with a second staircase in a similar style 
connects to the ancillary service block at the rear.  

The house was originally located on Cluny Road when 
this formed the boundary of the Botanic Gardens and 
was known as 30 Cluny Road.  Today it is set among 
lush vegetation – but it is unclear if this was always 
the case or the design intention..   It is executed to 
a high level of craftsmanship and is of a climatically 
sensitive design, with a ‘harmonious expression of 
solid and void on the external façades’.  The interior 
has been restored and updated to accommodate 
a modern restaurant function, though the main 
elements of the layout have been retained.  It was 
designated a Conserved Building in May 2008.

Symphony Stage (Figure 10 – No. 18)

The Symphony Stage (also known as the Shaw 
Foundation Symphony Stage) is a prominent feature 
built on an islet at the southern end of Symphony 
Lake (an artificial lake located at the northern end 

of Palm Valley).  It plays host to different concerts 
and performances throughout the year including 
concerts by the Singapore Symphony Orchestra.  
The stage’s design is inspired by its setting in the 
Palm Valley.  Echoing the organic forms of flowers 
and leaves, the structure consists of two overlapping 
petal–like forms growing out of a floral stem.  The 
bigger petal shelters the stage while the smaller 
one at the rear houses the changing area and 
support services.  The petal–like form of the roof 
is constructed from free–standing steel ribs and 
cladded with a titanium zinc roof which allows 
the complex curvature to be achieved. The ribbed 
texture of the roof also evokes the venation of 
flowers and leaves.  The stage was completed in 
2005, replacing an earlier stage (1995).

Symphony Stage
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National Orchid Garden Structures and Nursery 
(Figure 10 – No. 19–21 and 23)

The National Orchid Garden zone contains the 
following structures/buildings:

 _ Entrance Pavilion – a one–storey timber pavilion 
with shingle roof tiles, completed in 1995, 
or s the ticket office entrance to the National 

Orchid Garden and houses a shop (renovation/
remodelling works are planned for 2014–16).  

 _ Tan Hoon Siang misthouse and Yuen–Peng 
McNeice bromeliad enclosure, both erected in 1995 
when the National Orchid arden was rst laid out   
Both of these structures are approximately 3m 
high, have green painted steel frames and green 
coloured knitted wire esh   The isthouse has 
wire mesh walls and ceiling, while the bromeliad 
structure only has a wire mesh ceiling. 

 _ A metal and glass cool house, accessed via a raised 
wooden boardwalk with metal railings, which also 
runs through the cool house itself.  Completed in 
2004 (as prototypes to test its viability prior to use 
in other Singaporean gardens such as Gardens 
by the Bay  it ro ides a re rigerated s ace o en 

lled with ist  which allows a selection o  tro ical 
mountain species of various plant families to be 
grown at the Botanic Gardens.  

 _ The National Orchid arden s nursery is located 
immediately adjacent to its northern boundary.  
t includes a s all office building and two caged 

shade houses (renovation/remodelling works are 
planned for 2014–16).

Burkill Hall (Figure 10 – No. 22)

Built in 1868, Burkill Hall was intended as the residence 
of the serving Manager, Superintendent or Director of 
the Botanic Gardens.  It was named after two of the 
directors, Isaac Henry Burkill (Director between 1912 
and 1925) and Humphrey Morrison Burkill (Director 
between 1957 and 1969), both of whom resided at the 
house.  The latter was also born there.

Botanic Garden superintendents who lived at Burkill 
Hall included Laurence Niven (who lived there 
between 1868 and 1875), followed by James Murton 
(1875–1880), Nathaniel Cantley (1880/01–1887) and 
then Henry Ridley (1888–1912) as the first director, 

all of whom were influential in the introduction of 
plantation crops to Southeast Asia.  Isaac Henry 
Burkill was the author of the Dictionary of the 
Economic Products of the Malaya Peninsula (1935), 
which is to this day one of the most comprehensive 
texts on the uses of tropical plants.  His son 
Humphrey Morrison Burkill (Director between 1957–
1969) is best known for his research into Malayan 
seaweeds and steering the Botanic Gardens through 
tough times in the 1960s.  The property was slightly 
damaged during the Japanese occupation, having 
been shelled.  This fractured the ceiling and left a hole 
in a corner near the roof (Tinsley, 2009). 

Burkill Hall is a two–storey symmetrical Black and 
White bungalow of the plantation style (Davison, 
2010).  The square ground floor is made up of 4 x 
4 square classical style pilasters, partly filled in with 
masonry around the external boundary.  A central 
forward–projecting entrance porch also with stuccoed 
pilasters and stuccoed Tuscan order columns above 
it supports the first floor timber frame and open 
central verandah.  Double–height timber columns 
on a masonry base support the roof structure as 
well as the narrow verandas to the side.  The near 
pyramidal hipped roof is made of Singapore tiles laid 
directly onto the timber roof structure.  The walls are 
rendered with the timber frame visible around the 
edges and the visible gable walls are half–timbered.  
The verandah railings are timber and the windows 
are casements with louvered shutters.  A covered 
walkway leads to a two–storey ancillary service building 
to the rear.  The ‘sitting-verandas’ are an outstanding 
feature, suspended under the broad-eaves along a 
longitudinal axis.  The arrangement uniquely conveys 
a ‘wind-tunnel effect’ via the central hall that opens to 
bedrooms on both sides.

Burkill Hall
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Burkill Hall is not only the oldest surviving building 
in the Botanic Gardens but also a good and rare 
example of a plantation style Black and White Straits 
Settlements bungalow.  As such it also exemplifies 
the climatic functionality of the colonial bungalow 
with its overhanging eaves and internal air circulation, 
leading one commentator to describe it as being 
‘one of Singapore’s most environment–friendly 
buildings’ (Powell, 1994).  Moreover, it was the home 
of successive superintendents/directors of the 
Botanic Gardens, all of whom not only played a key 
role in the development of the Botanic Gardens, but 
also contributed significantly to accomplishments in 
tropical biodiversity research/understanding.  It was 
designated a Conserved Building in May 2008.

Halia Restaurant Complex (Figure 10 – No. 24)

The Halia restaurant complex, a one–storey complex 
including a restaurant and separate function rooms 
(located either side of the main path through the Ginger 
Garden) was opened at the northern end of the Ginger 
Garden in April 2001.  These are fairly simple buildings, 
with a rendered finish and clay roof tiles, and are due to 
be modified in 2013/14.  

Potting Yard Buildings (Figure 10 – No. 25)

A nursery was opened in 1882 in the area currently 
known as the potting yard.  The old building, constructed 
in wood, which is now used as an office and storeroom, 
was re–roofed with a corrugated metal roof in 2007.  A 
number of buildings have been added in the potting 
yard area including:

 _ Training facilities added in 1999 for the School of 
Horticulture, in the form of a temporary shed–like 
structure.  This structure has a modular metal sheet wall 
finish and corrugated metal roof.  It was enhanced with 
additional classrooms in 2005 by CUGE and is still used 
by them for conducting training/educational courses.

 _ An enclosed building with a modular metal sheet 
wall nish and corrugated etal roo  built in 
late 1980s.  It currently houses the Landscape 
Technicians office and a storeroo  or exhibition 
materials.

 _ Two cool houses with air–conditioning and misting 
for orchids, gingers, Hoya and Gesneriaceae (year of 
construction currently unknown).
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 _ A block of metal sheds built in 2009 to store golf carts.

 _  toilet block with a corrugated etal roo  nish  
built in 2009.

 _ Two rows of metal sheds built in 2007 to store 
landscape tools and leaf mulch.

Pergolas and Brick Steps in the Plant House Garden 
(Figure 10 – No. 26)

The Plant House Garden (which originally contained 
a large ‘plant/exhibition house’ constructed in 1882 
and roofed in 1885, to accommodate public flower 
shows and displays of potted plants and annuals, 
some of which were for sale), now comprises a 
grass quadrangle with a central water lily pond 
(completed 1958).  Pergolas draped in plants 
provide a shaded walkway around all four sides of 
the quadrangle.  The eastern and western pergolas 
consist of brick pillars supporting cross–beams and 
a sturdy open lattice.  The northern and southern 
pergolas are made of steel.  The raised beds edged 
with coral limestones are the oldest features of this 
garden area but it remains unclear whether they 
are contemporary with the original plant/exhibition 
house.  The original ‘plant/exhibition house’ 
structure also included an extension for orchids at 
its northern extremity (erected in 1889), which is 
now a fernery.  Brick steps , made during World War II 
by Australian prisoners of war, provide access down 
to the Plant House Garden.

Pergola by Sun Garden (Figure 10 – No. 27)

A pergola consisting of re–used bricks and timber 
is located close to the Sun Garden, connecting the 
Upper and Lower Ring roads to the south–west part 
of Bandstand Hill.  Originally erected in 1935, the 
pergola was rebuilt in 1957.

Bandstand (Figure 10 – No. 29)

The Bandstand, which was completed in 1930, is 
located in a prominent location in one of the earliest 
parts of the Botanic Gardens.  It was erected on the 
band parade area (the highest point in the southern 
part of the Botanic Gardens), which was first laid out 
by Niven during the early 1860s.  The parade area 
and later the Bandstand were used continuously 
for concerts until the mid–1970s, when they were 
transferred to the island in Symphony Lake (1976).  

The Bandstand is octagonal, raised on a brick base 
and accessed via timber steps.  Simple latticework 
columns support the octagonal slate tiled roof. The 
lattice pattern is repeated on the balustrades and 
cornice.  Bandstands were a key feature of Victorian 
British public parks.  It is well–executed and has 
become a ‘picturesque’ and symbolic feature within 
the Botanic Gardens and a favourite site for bridal 
couples to be photographed.  It was designated a 
Conserved Structure in December 2009.

Sun Garden, Bonsai Garden and Sundial Garden 
Structures (Figure 10 – Nos. 28, 30 and 31)

The Sun Garden contains a green painted steel 
structure, erected in 2005, with a glass roof which 
provides shelter for some of the garden’s collections.  
The Bonsai Garden includes a modern concrete 
and steel semi–circular shaped structure, which 
houses some of the bonsai collection.  The structure 
includes a steel and glass roof, which has some 
openings.  It was erected in 2005.  A small wooden 
pergola is located at the top of a short set of steps 
along the Sundial Garden’s eastern boundary.

Bandstand
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Shelter and Toilet Block (Figure 10 – No. 32)

A modern shelter and toilet block is located close to 
Holttum Hall.  These facilities are in good condition.

Holttum Hall (Figure 10 – No. 33)

Holttum Hall is a fine example of a colonial 
bungalow in Singapore.  Although ‘domestic’ 
in scale, this building, completed in 1921, was 
intended as an office.  It is named after Eric Holttum 
(appointed Director in 1925) who is best known for 
developing methods of propagating orchids which 
allowed the mass production of orchid hybrids.  
Holttum Hall was his office and, on the upper floor, 
his orchid laboratory.  It ceased to be used as offices/
research laboratories in 2010 and has housed 
the site’s Heritage Museum since 2013.  It was 
designated a Conserved Building in May 2008.  

The building is rectangular with a three–bay 
frontage.  It is rare that Edwardian Architecture 
in Singapore is so clean-cut and trimmed by an 
elegant stucco work and joinery details. It has a 
rendered finish with double–height pilasters dividing 
each bay, the centre bay being wider.  Mouldings 
are located beneath and above the ground and 
first floor windows.  A single–storey pitched roof 
porch, supported by timber columns on a masonry 
base, is located in the centre of the hall and is in 
a vernacular of Arts and Crafts style compared to 
the more classical features of the building itself.  
Holttum Hall is the only building in the Botanic 
Gardens in a more distinctly European style, though 
still incorporating features such as roof vents and 
louvered vents over the windows to cope with the 
tropical climate.  

CDL Green Gallery (Figure 10 – No. 34)

The CDL Green Gallery, located just south of Holttum 
Hall (where a former herbarium building once stood), 
is a temporary exhibition centre showcasing botanical 
and greening–related exhibits, which will be present 
for at least the next 10 years.  It is Singapore’s first 
purpose–built zero–energy gallery and includes 
for the first time in Singapore, two eco–innovative 
technologies (a fully complete prefabricated modular 
system for quick construction and the use of the 
durable biomaterial Hempcrete).  Other sustainable 
features include green walls, a green roof, solar 
photovoltaic cladded roof panels and energy efficient 
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interior fittings.  The Building and Construction 
Authority (BCA) has accorded this gallery the BCA 
Green Mark Platinum status (the highest tier for 
green buildings in Singapore).

Ridley Hall (Figure 10 – No. 35)

Built in 1881–82, Ridley Hall is one of the oldest 
properties in the Botanic Gardens and the earliest 
surviving administrative building.  Although 
originally constructed during Nathaniel Cantley’s 
tenure as Superintendent to house the Herbarium 
and Library collections, it was later named after 
the Botanic Gardens’ first Director, Henry Nicholas 
Ridley, who used it as his office and laboratory.  
Ridley is best known for his extensive work on 
rubber cultivation – his work having been pivotal to 
the development and expansion of the Malayan/
Southeast Asian rubber industry.  The herbarium/
library collections were rehoused in a new building 
erected immediately south of where Holttum 
Hall stands. Today, Ridley Hall serves as a meeting 
space and the rear part of it as accommodation for 
visiting scientists and exchange programmes.  It was 
designated a Conserved Building in May 2008.

It consists of two blocks, a Hall itself, set apart by 
an open lobby and a service wing.  The impact 
comes from a reductive front elevation, via a sunken 
piazza, adjacent to a new annex wing.  Here the 
facade is flanked by two pylon-like shoulders and 
leavened by a pair of doors and timber louvers 
flushed to the underside of the eaves.  The scale 
is unusually intimate, matched by express details, 
like a ventilator slit justified above the stiles of the 
central doorways.  There is evidence of Chinese 
joinery details that support the roof structure and 
broad eaves in the form of chunky top-plate and 
carved timber brackets.  It is a craft form that no 
longer exists today in Singapore.  The construction 
of the side elevation constitutes an Anglo-Malayan 
tradition, like a semi-basement, comprised of 
five semi-elliptical arches.  The five window bays 
correspond with the semi-basement arcade below.

Botany Centre and Green Pavilion (Figure 10 – Nos. 
36 and 37)

The Botany Centre, completed in 2005 and 
officially opened the following year, was designed 
around a heritage Calophyllum tree and provides a 

range of facilities arranged on five floors.  The two 
basement floors contain a carpark, store rooms, a 
restaurant and mechanical and electrical rooms.  A 
function hall, toilets, laboratories, offices, library and 
herbarium and mechanical and electrical rooms are 
located at Level 1, which extends under Holttum 
Lawn.  Level 2 and 3 provide access to offices, 
laboratories, function/meeting rooms, toilets and a 
mechanical and electrical room.  

The Green Pavilion, located to the south of the main 
Botany Centre, features Singapore’s first pitched 
green roof.  It houses the visitor services desk at 
ground level (which is open on four sides, the pitched 
roof supported by concrete pillars) and a restaurant in 
its basement.  There are plans to convert part of the 
visitor service area into a retail outlet.

Tanglin Main Gate (Figure 10 – No. 38)

A new aluminium gate, replacing gates dating from 
the 1980s (which have been reused at the Bukit 
Timah MRT gateway), was erected in 2006 at the 
main historical entrance to the Botanic Gardens 
(located at the junction of Holland, Napier and Cluny 
Roads).  The gate’s motif is based on the flowering 
climber, Bauhinia kockiana. 

Swan Lake Gazebo (Figure 10 – No. 39)

The Swan Lake gazebo, which is believed to date 
back to the 1850s, originates from Old Admiralty 
House on Grange Road.  It was brought to the 
Singapore Botanic Gardens in 1969 and has since 
been re–located a number of times within the 
Botanic Gardens.  This cast iron three–bay by 
three–bay garden structure is in the Gothic Revival 
style, with slender columns, decorative brackets and 
railings.  The tiled roof, acroteria and ridge casting 
decoration formed part of repair works carried out 
after a tree fell on the gazebo.

Since 2001 the gazebo has been located on the 
south–east edge of Swan Lake.  Although this is a 
new location, it was typical in parks and gardens of 
the English Landscape tradition for shelters to be 
placed on the side of lakes and water features.  Its 
cast iron elements are standard pieces produced 
at a time when they were commonly used for a 
variety of functions, including railway stations.  It was 
designated a Conserved Structure in December 2009.
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Historic Gazebo (Figure 10 – No. 40)

A second gazebo/shelter is located to the north–east 
of Swan Lake.  This feature accentuates the 19th 
century origins of the Botanic Gardens although little 
is known of its actual history.  It is made up of cast 
iron columns and decorative brackets in the Gothic 
style.  The columns support new rolled steel joists 
(RSJ) beams to which the brackets are fixed with 
modern fixings.  Its hipped roof is new.  Although the 
cast iron components are original, the structure into 
which they have been formed with modern RSJs is 
new.  Whether the components originally formed a 
gazebo–like structure is unknown. 

Sculptures

The Botanic Gardens includes a number of sculptures, 
named: Girl on a Swing (1984), Girl on a Bicycle (1987), 
Lady on a Hammock (1989), the Swiss Granite Fountain 
(1991), Swing Me Mama (1999), Passing of Knowledge 
(2003), Joy (2005), Flight of Swans (2006), Chopin 
(2008), Chang Kuda (2011), Conservation with Nature 
(2011) and the Book Reader (2006).  The corner statues 
in the Sundial Garden were added in 2006.

Shelters 

In addition to the two shelters/gazebos already 
described, the Botanic Gardens contain 21 shelters, 
which are predominantly simple wooden shelters.  
These are peppered across the site as a whole.  The 
shelter south–west of Holttum Hall is made up of 
three individual concrete rendered shelters with 
tiled roofs and a toilet block in the same style.

Girl on a Bicycle sculpture
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The Botanic Gardens’ Collections

Relevance of the Collections

Since at least the late 19th century, the Botanic 
Gardens’ diverse and comprehensive collections 
have underpinned its continued role as a leading 
centre for plant research and conservation in 
Southeast Asia and key community green space/
visitor attraction.  Today, the site is internationally 
recognised for its importance in relation to tropical 
botany and horticulture and as a world–class visitor 
attraction.  Its collections are used daily at many 
different levels, supporting the work of scientists 
and researchers (employed by the Botanic Gardens 
and visiting) as well as the site’s educational and 
recreational functions.  

The site’s Research and Conservation Branch 
focuses on three core areas: plant systematics 
research led by the Herbarium Team; orchid 
breeding and native plant conservation research 
and development conducted by the Conservation 
and Molecular Biology Team; and the continuing 
development of research support capabilities led 
by the Library of Botany and Horticulture Team.  
The collections are important research tools which 
are studied by the Singapore Botanic Gardens’ 
researchers (and other international, regional and 
local researchers), leading to advancements in 
the scientific understanding of plant and fungal 
diversity and the publication of research in scientific 
journals, conference proceedings, books etc. (42 
scientific papers were published by the Botanic 
Gardens’ staff in refereed journals in 2012–13).  The 
living collections are also used for reintroductions 
to natural and semi–natural habitats as part of the 
Botanic Gardens’ conservation efforts.  The most 
important preserved collections (nomenclatural 
types) are being image–scanned at high resolution 
and made available via the Internet for remote 
access. 

The Singapore Botanic Gardens has and continues 
to run a range of activities/training programmes 
which contribute to capacity building and 
technology transfer.  Recent examples include: 

 _ 2008 and 2010: the Singapore Botanic Gardens, 
in collaboration with the Royal Botanic Garden 
Edinburgh, actively supported the French funded 

Botanical study of Zingiberaceae in Cambodia, 
Laos and Vietnam by preparing and delivering 
training workshops.

 _ 2 : The Singa ore Botanic ardens organised 
the 1st International Working Group Meeting on 
the Taxonomy of Convolvulaceae.

 _ 2 : The Singa ore Botanic ardens  
in collaboration with the Flora Malesiana 
Foundation, organised the 8th International Flora 
Malesiana Symposium.

 _ 2 : The Singa ore Botanic ardens hosted a 
Botanic Gardens Management Training Course 
for the Southeast Asian region, run by Botanic 
Gardens Conservation International (BGCI) 
which at the ti e had an office in the Botanic 
Gardens.

 _ 2 2: Two weeks training was ro ided to e 
e bers o  sta  ro  the ha Tad e Botanic 

Garden (Laos) at the Singapore Botanic Gardens.  
Two scientists from the Singapore Botanic 
Gardens later visited the Pha Tad Ke Botanic 

arden to train local sta  in eld sur ey and 
collection techniques.

 _ 2 2: Two e bers o  sta  ro  the Singa ore 
Botanic ardens ro ided training in eld sur ey  
collection techniques and living collections to six 
employees from the Biotechnology and Ecology 
Institute (Ministry of Science & Technology, Laos) 
over a six day period. 

 _ 2 2:  e ber o  sta  ro  the Singa ore 
Botanic ardens trained 2 local students sta  
in Thailand and aos o er a one week eriod

 _ 2 2 2 : Three rench horticultural interns 
trained at the Singapore Botanic Gardens over a 
period of two months.

 _ 2 :   e ber o  sta  ro  the Singa ore 
Botanic Gardens trained 57 individuals over six 
days in Laos on orchid cultivation and breeding.

 _ 2 :  e bers o  sta  ro  the Ta bling 
Tiger Reserve (Sumatra) received two days of 
training at the Singapore Botanic Gardens.  Eight 

e bers o  sta  subse uently recei ed training 
in Sumatra.
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 _ 2 : The Singa ore Botanic ardens hosted a 
United Nations Environment Programme (UNEP) 
Global Strategy for Plant Conservation workshop 
for ASEAN countries.

 _  e ber o  sta  ro  Singa ore Botanic 
Gardens provided training on herbarium 
collection anage ent to sta  at the Brunei 
Herbarium.

Collaborative work takes place between the 
Singapore Botanic Gardens and other Gardens/
scientific institutions, which is reflected in the recent 
Memorandum of Understanding (MoU) on joint 
botanical surveying signed by NParks and Brunei’s 
Forestry Department.  Whilst NParks/the Singapore 
Botanic Gardens has collaborated with Brunei in 
the past on occasional field trips, the MoU outlines 
a more specialised and planned programme for 
research and training over five years, extendable for 
a further five years.  

The site’s educational remit is aligned with the 
Global Strategy for Plant Conservation.  It aims to 
connect people and plants and to increase public 
awareness, appreciation and knowledge of plants, 
nature and environmental conservation through a 
wide range of quality educational programmes.  The 
Botanic Gardens works closely with the Ministry 
of Education (MOE) to develop programmes that 
meet the curriculum needs of schools for subjects 
such as geography, national education, history, 
science and social studies. For example, the Jacob 
Ballas Children’s Garden (located outside of the 
Nominated Property but within the proposed Buffer 
Zone) and National Orchid Garden (located within 
the Nominated Property) are recommended sites for 
field–based learning in the Social Studies Syllabus 
for Primary 1 and Primary 2 students respectively.

746 educational activities were run at the site 
between April 2012 and March 2013.  The site 
offers approximately 50 different educational 
programmes for schools (guided tours, talks and 
workshops), over 20 for adults and monthly talks 
by local and international speakers focused on 
botany, biodiversity and conservation.  89,000 
school children visited the Botanic Gardens in 
2012/13 (83,000 visited the Royal Botanic Gardens, 
Kew in that same year), 24,000 of which received 
programmed educational activities. A further 9,000 

adults benefitted from such programmes.  Much can 
also be learned informally at the Botanic Gardens 
through the interpretation provided across the site.  
There is an aspiration, for example, that individuals 
visiting the Healing Garden will become more aware 
of the fast disappearing knowledge of medicinal 
plants and their uses.  It should be noted that the 
Botanic Gardens’ living collections are used by 
some tertiary institutions for teaching (e.g. students 
from the Ngee Ann Polytechnic and National 
Institute of  Education use the living collections 
for Plant Identification Classes, Certified Practising 
Horticulturist Course and Certified Arborist Course).
University students also make use of the reference 
collections.

The collections underpin the site’s important role 
as a public recreational space and visitor attraction.  
Welcoming approximately 4.4 million visitors 
annually, it is the most visited botanic garden in 
the world.  The Botanic Gardens provides much 
needed access to nature and open space for many 
Singaporeans, for whom the natural world is only 
generally present in the street trees, urban greenery 
and the city’s all–important public parks.  Visitors 
come to the Botanic Gardens for many different 
reasons including, for example, to exercise, have 
a stroll, learn about the plant world, see specific 
horticultural attractions/displays, observe nature, 
meet friends/family and celebrate a momentous 
occasion.   

The Botanic Gardens is also a venue for the arts 
(Zadok Ben–David’s exhibition in 2012/13 being an 
example) and musical performances.  In addition, 
the VIP Orchid Naming programme plays a role in 
bolstering international relations.  To date nearly 200 
orchid hybrids have been specially bred and named 
in honour of visiting heads of state and dignitaries 
from a wide range of countries).  These include:

 _ Rhyncattleanthe Juan Manuel Santos Calderon, 
named in honour of the President of the 
Republic of Columbia (2012).

 _ Dendrobium Tarja Halonen, named in honour of 
the then President of Finland (2008).

 _ Dendrobium Angela Merkel, named in honour of 
the Chancellor of Federal Republic of Germany 
(2011).



42 MANAGEMENT
PLAN
DESCRIPTION OF THE NOMINATED PROPERTY

 _ Vanda Usha, named in honour of the then First 
Lady of India (2000).

 _ Renantanda Akihito, named in honour of the 
Emperor of Japan (1970).

 _ Dendrobium Karim Massimov, named in 
honour of the Prime Minister of the Republic of 
Kazakhstan (2010).

 _ Dendrobium Roh Moo-Hyun, named in honour 
of the then First Lady of South Korea (2003).

 _ Dendrobium Najib Rosmah, named in honour 
of the Prime Minister and Spouse of Malaysia 
(2009).

 _ Ascocenda Benigno S Aquino III, named in 
honour of the President of the Republic of the 
Philippines (2011). 

 _ Ascocenda Donald Malgorzata, named in honour 
of the Prime Minister and Spouse of Poland 
(2012).

 _ Rhyncholaeliocattleya Maria Cavaco Silva, named 
in honour of the First Lady of the Republic of 
Portugal (2012).

 _ Dendrobium Sheikh Abdullah, named in honour 
of the Prime Minister and Minister of Interior of 
the State of Qatar (2013).

 _ Dendrobium Recep Tayyip-Emine Erdogan, named 
in honour of the Prime Minister of the Republic of 
Turkey and Mrs Emine Erdogan (2014).

 _ Cahuzacara Hanh Sang, named in honour of the 
President and Spouse of Vietnam (2011).

 The National Orchid Garden, a paid attraction within 
the Botanic Gardens, receives between 500,000 and 
600,000 visitors annually, of which c.90% are foreign 
tourists.

The Singapore Botanic Gardens is the custodian of 
three main types of collections (preserved, living/
genetic and documentary/visual), commenced at 
different points in time for different purposes.  A 
summary of the collections held at the Garden is 
presented in Table 1.

Further information regarding each of the three 
main types of collections held at the Botanic 
Gardens is provided in the following sections.

Educational activities
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Table 1 Collections Held at the Singapore Botanic Gardens

Collection Location Size Nature 
Preserved Collections 
Herbarium Herbarium/Botany Centre 750,000 Dried pressed plants (general 

collection Malesia) (includes 8,000 
type specimens)

24,000 Dried pressed plants (Singapore 
Botanic Gardens collection)

Mycology Herbarium/Botany Centre 6,000 Dried fungi
Spirit Herbarium/Botany Centre 6,200 Plants and fungi preserved in 

alcohol 
Living and Genetic Resource Collections
Living Singapore Botanic 

Gardens 
36,400 Living plants accessions

Micropropagation Laboratories/Botany 
Centre

92,000 Orchid seedlings and plantlets and 
native and ornamental plantlets

DNA Laboratories/Botany 
Centre

200 Individual DNA aliquots/samples

Documentary and Visual Reference Collections
Library Library/Botany Centre 28,000 Books and pamphlets 

300 Journal titles 
Archive Library/Botany Centre 214 Published/unpublished maps 

290 DVDs 
50 Microfilm 
100 Microfiche
95 Annual Reports 
– Other (e.g. unpublished notes/

letters)
Photographs Library Archive/Botany 

Centre
1,307 Photographs of flora and fauna 

species, Singapore Botanic 
Gardens, people

Photographs Botany Centre/Living 
Collections database

18,000 High resolution images of the living 
collections 

Photographs Herbarium/Botany Centre 5,000 High resolution images of type 
specimens

Artwork Library Archive/Botany 
Centre

2,000 Paintings and illustrations of the 
Botanic Gardens and flora/fauna

Artefacts Library/Botany Centre – Including historic furniture and 
botanical equipment
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Preserved Collections (The Singapore 
Herbarium and Plants Systematics Research)

The preserved collections (herbarium, mycology 
and spirit collections) are located in the herbarium, 
which is Singapore’s major archive for botanical 
research specimens and associated information.  
They primarily serve the research needs of the 
scientific community.  Specially prepared sets of 
herbarium specimens of common plants found in 
Singapore are available for public referencing in the 
library but these do not form part of the herbarium 
collection. 

Preserved collections were first started at the 
Singapore Botanic Gardens by James Murton in 
1875.  Since 1882, these collections have been 
housed in a number of different herbarium 
buildings, the most recent of which being the 
herbarium within the Botany Centre (international 
acronym SING), which opened in 2006.  The 
herbarium currently contains 750,000 dried paper 
mounted plant specimens, of which 8,000 are type 
specimens (the ultimate points of reference for 
the correct application of species’ names); 6,000 
fungal specimens and 6,200 plant/fungi specimens 
preserved in alcohol.  The preserved collections 
include a comprehensive record of plants grown in 
the Botanic Gardens over the last 130 years or so.

The collections mainly include material from 
Thailand, Malaysia, Singapore, Brunei, Indonesia, the 
Philippines and Papua New Guinea, and adjacent 
regions, with the most extensive collection from 
Singapore and Peninsula Malaysia dating from 
the 1880s.  Locally the herbarium provides an 
identification and advisory service.  Internationally, 
it collaborates with all institutions worldwide that 
maintain active research programmes for research 

into the spectacularly rich flora of the tropical and 
subtropical regions.  Current taxonomic and plant 
systematic specialisation at the herbarium involves 
studies of plant form and adaptation and useful 
features for their classification, including modern 
techniques analysing molecular–based evidence.  
The taxonomic research programme (revisions and 
monographs) focuses particularly on the following: 
the woody flora of Southeast Asia, the Southeast 
Asian Bambusinae alliance; the Fagraea complex 
(Gentianaceae) in Southeast Asia; the Gardenia 
alliance (Rubiaceae) in Asia-Pacific; Hoya and 
related Apocynaceae in South and Southeast Asia; 
Orchids (various studies on Orchidaceae are being 
conducted, continuing a historically significant 
attachment to the study of orchid biodiversity and 
culture at the Singapore Botanic Gardens); and 
Zingiberales in Asia (with a particular focus on the 
Indochinese floristic region and genera Curcuma 
and Zingiber).  The systematics research programme 
focuses particularly on the following: the 
systematics and evolution of the tribe Merremieae 
(Convolvulaceae); the phylogeny, polyploidy and 
evolution of the genome size in economically 
important gingers especially Curcuma; and the 
Southeast Asian Bambusinae alliance.  Researchers 
undertake fieldwork and, as mentioned previously, 
capacity training and joint collaborative work.

Whilst clearer identifications and character 
assessments of plants depend greatly on detailed 
morphological studies, their natural relationship and 
lineages often form an overarching interest at the 
Singapore Botanic Gardens.  Clearer assessments of 
inheritance or lineage patterns for natural groups 
of plants are often a useful platform for other 
sciences and applications, including horticulture 
and breeding.  The aggregated knowledge on the 
region’s flora, especially that of the Malay Peninsula 
and Borneo, helps inform the study of distribution 
patterns (including such aspects as species 
endemism) – the Singapore Botanic Gardens’ 
research expertise thus includes biogeography 
and related conservation perspectives on plant 
endemism, rarity and endangerment.

The herbarium is internationally accredited and 
has significant archival and research value.  It is 
a key component of over a century and a half 
of botanical field exploration, collection and 
documentation in Southeast Asia; it was the major 
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starting point, became the primary resource 
centre and maintains current importance as the 
lead holdings for the plant biodiversity/floristic 
archives of the Malay Peninsula (today’s Peninsula 
Malaysia and Singapore); and is central to on–going 
accomplishments in tropical biodiversity research 
and inventorying (more specifically within the 
Malay Peninsula).  All herbaria are valuable scientific 
facilities, but the Singapore Botanic Gardens 
herbarium can be singled out as having been 
fundamental to, and still continuing to play a key 
role in the only well–documented flora in super–rich 
ever wet Southeast Asia.  572 foreign scientists/
visitors came to the Herbarium between 2008 and 
June 2013. 

The preserved collections have formed the basis for 
floristic studies over long periods of time by many of 
the principal researchers in the region (e.g. Flora of 
the Malay Peninsula by Ridley 1922–25; A Dictionary 
of Economic Products by Burkill 1935; Orchids of 
Malaya by Holttum 1953).  

Living (in vivo) and Genetic (in vitro) Resource 
Collections 

The in vivo collections at Singapore Botanic Gardens 
are a remarkable asset and underpin its crucial role 
as a scientific institution, centre for learning and 
visitor attraction/amenity space.  The Singapore 
Botanic Gardens is the most visited botanic garden 
in the world.  The in vivo collections include 36,400 
living plant accessions which vary in age and origin.  
These represent 226 plant families, 1,739 genera, 
6,544 species and 9,021 taxa.  Some accessions, 
such as Adenanthera malayana (00/7038*A) 
are thought to pre–date the Botanic Gardens’ 
establishment in 1859.  The Botanic Gardens has 
a rich collection of palms, water plants and trees 
as well as specialist collections such as 200 kinds 
of bromeliads and 250 species of gingers and 
related families.  Its largest collection is of orchids, 
which number over 1,200 species and about 2,000 
hybrids.  Alongside the more recent Fragrant Garden 
(2013) and Evolution Garden (2005), a tract of 
approximately six hectares of primary rainforest 
survives in the Botanic Gardens, which includes 
critically endangered species.  The Rainforest was 
an important source of specimens (nomenclatural 
types) of newly described plant species from the 

Southeast Asian region.  The Singapore Botanic 
Gardens was historically sub–divided into ‘Lawns’, 
which defined management areas for the site.  The 
living collections are still managed according to 
these (see Appendix ii).  

The in vivo and in vitro collections together support 
the Botanic Gardens’ research and conservation 
programmes acting as a ‘research plant collection’ 
available for staff, students and external colleagues 
to use in this capacity.  Specific groups of 
plants currently being used for ‘active’ research 
projects include, for example Dipterocarpaceae, 
Myristicaceae, Orchidaceae, Zingiberales (especially 
Zingiberaceae), Apocynaceae (Hoya) and 
Begoniaceae.  

Current in situ conservation work focuses on the 
propagation and reintroduction of orchids and 
gingers (and their relatives) in Singapore and the 
reinforcement of rainforest reserves (in Singapore, 
but also potentially in other parts of the region), with 
ex situ collections going back in situ.  Some of the 
plants propagated for in situ and ex situ conservation 
are grown in vitro.  Research on cryo–preservation 
of orchid seeds and cytological studies for artificial 
induction of tetraploids is also being carried out.  
The Botanic Gardens’ living collections also form an 
important nexus for in situ conservation of plants 
and wildlife as part of the Singapore–wide network 
of nature reserves and nature parks connected via 
‘green’ corridors (some of which rely on community 
support stimulated through the Botanic Gardens’ 
outreach programmes).

The Conservation and Molecular Biology Team, 
which operates the specialised orchid breeding 
and conservation biotechnology laboratory, is 
responsible for raising a variety of plants (especially 

The inger arden
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orchids and ferns) which are difficult to propagate 
(until they can be weaned back to cultivation using 
conventional nursery techniques outside of the 
laboratory) and looking after plants precariously 
cared for under conventional nursery conditions 
as well as plants that are prone to viral infections 
or need to be ‘cleaned up’ from such infections.  
The Conservation and Molecular Biology Team is 
also responsible for producing colourful, unique 
orchids for display in the National Orchid Garden 
and the Botanic Gardens’ programmes.  More than 
500 hybrids have so far been registered with the 
International Registration Authority for Orchid 
Hybrids.  The breeding programme focuses on 
two major groups, dendrobiums and vandaceous 
orchids.  Besides creating new hybrids, selected 
orchids of superior quality are identified and 
mass produced through tissue culture techniques 
(cloning).  Molecular biology research is thus 
far involved with phylogenetic analysis of wild 
taxa (various families) and parental or lineage 
analysis for orchid hybrids and forms for which the 
origins are unclear, including the horticulturally 
important orchid genera Vanda (sensu lato) and 
Paphiopedilum.  Molecular phylogenetic work 
is carried out in conjunction with the taxonomic 
research undertaken at the Herbarium and 
significant enhancements to the laboratories 
equipment are taking place (2013/14) in support 
of such studies.  A new development for a seed 
bank is being initiated, which would strengthen the 
conservation support for the region’s plant life.

Bibliographic and Visual Reference Collections

The site contains a botanical and horticultural library, 
located in the Botany Centre.  It is sub–divided into two 
sections: the public reference centre and the reference 
library.  Altogether it contains approximately 30,000 
accessions, which include journals, books, botanical 
illustrations, CDs, slides, photographs, audiovisuals and 
other media.  The main function of these collections 
is to support research, both of the Singapore Botanic 
Gardens and of visiting scientists.  It includes a ‘rare 
books’ room protected from fire by inert gas.  

The public reference centre serves as the public 
face for the library and is open to the general public 
Monday to Friday.  It includes materials on botany 
and horticulture in the form of books, magazines, 
CDs and specially prepared sets of herbarium 
specimens of common plants found in Singapore 
(for referencing).  A changing exhibition of dried 
carpological (fruit) exhibits, botanical artefacts and 
rare books is also on display.  Materials available are 
only for reference in the public area of the library. 

The reference library is a specialist research library, 
only available to members of staff from NParks, 
visiting researchers and other authorised users.  It is 
one of the oldest libraries in Southeast Asia, having 
been in existence at the Botanic Gardens since 1875, 
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albeit in different buildings.  It includes journals (c.300 
titles), books and pamphlets (c.28,000, including 
c.2,000 rare books4), botanical illustrations (c.2,000 – 
mostly painted by Singapore Botanic Gardens artists 
between 1890 and 1950), DVDs (290), microfiche/
microfilm (150 on natures reserves and some 
titles in the rare collection), maps (214) and old 
photographs (1,307).  Many important international 
scientific journals, reference books, bibliographies, 
botanical reprints, monographs on botany and 
taxonomic studies, unique research papers and 
unpublished material are available here.  The library’s 
rich collections play a key role in strengthening the 
taxonomic and systematic research works carried out 
at the Botanic Gardens, providing essential references 
for modern–day taxonomy.

The Singapore Botanic Gardens’ century–old scientific 
journal, The Garden’s Bulletin Singapore, is a peer–
reviewed journal published twice a year by NParks, 
which has an international scope.  It publishes original 
papers and reviews on plant structure and taxonomy, 
evolution and biogeography, floristics, ecology 
and conservation, as well as related fields such as 
botanical biography, horticulture and ethnobotany, 
with emphasis on the plant life of the Southeast 
Asian–Pacific region.  The Singapore Botanic Gardens’ 
Gardenwise magazine is also published twice a year, 
bringing recent research (including into the Botanic 
Gardens’ heritage) and horticultural perspectives from 
the Singapore Botanic Gardens to a wider audience 
as part of Singapore Botanic Gardens’ public outreach 
programmes.  Both are available online.  This strong 
publications programme supports on–going and new 
projects on flora of the region.  The Botanic Gardens is 
a member of the Biodiversity Heritage Library, which 
provides free access to biodiversity knowledge.  The 
Botanic Gardens’ historic journals are available online 
via this library.

Biodiversity of the Botanic Gardens

The Botanic Gardens is of high biodiversity/nature 
conservation value. 

The flora of the Botanic Gardens is very well 
documented, from at least Cantley’s time onwards. 
Study of contemporary maps and historical reports 
relating to the area now occupied by the Singapore 

 The oldest book is na ed a li egi and is dated 5

Botanic Gardens indicates that, upon the major 
acquisitions of its land in 1859, 1866 and 1879, 
the landscape was covered in a series of different 
vegetation types.  Subsequently, as the Botanic 
Gardens’ living collections and landscapes were 
developed and managed, a further man–made, 
semi–natural environment has influenced the inherent 
ecology of the area until the present day.

The initial 22 hectares of land acquired for the 
establishment of the Botanic Gardens in 1859 
comprised approximately six hectares of ‘virgin’ 
rainforest to its eastern side and an undetermined 
area of fresh water swamp along its western boundary 
(subsequently Swan Lake).  This extant area of primary 
lowland rainforest is one of the few remnants of its 
kind in Singapore and a rare example of primary 
rainforest reserve within the limits of a major city.  Its 
biodiversity value is reflected in its designation as a 
Nature Area.  This multi–layered habitat comprises 
over 300 species of native plants (some of which are of 
economic importance, such as rattans, fruit trees and 
jelutong), including the previously presumed extinct  
in Singapore (and elsewhere rare) Planchonia grandis.  
Three main layers of trees are present: emergent trees 
(45m), canopy trees (35m) and lower trees (25m).  The 
under–storey layer comprises plants able to survive 
heavy shading imposed by the canopy above.  More 
than 80% of the Rainforest’s plant species are rare 
or endangered, not only in the Botanic Gardens, but 
also in Singapore.  The Rainforest contains a range of 
tropical animals, including species that have largely 
disappeared from other cities in the region (due to the 
city environment typically being incompatible with 
their requirements), such as Racket–tailed Drongo, 
Long–tailed Parakeet, Hill Myna, Changeable Hawk–
eagle, Crested Goshawk, Oriental Honey–buzzard and 
Reticulated Python.   

It is important to note that despite some change 
and likely some deterioration of the former natural 
forest (most likely due to the drying influence of the 
surrounding urban environment and ‘edge effects’ – i.e. 
ecological imbalances caused by its small size) having 
been observed by staff, the Rainforest has nonetheless 
survived .  The Singapore Botanic Gardens has an active 
programme of strengthening its natural areas with 
appropriate species when stock becomes available, as 
well as removing alien species that tend to invade its 
margins from the immediate surroundings.
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The remainder and major part of the Botanic 
Gardens  (at the time of its acquisition) was 
described as belukar, the local term for scrubby 
secondary vegetation that succeeded the 
unsustainable cultivation of crops such as gambier 
and pepper in the first half of the 19th century.  It 
seems there were also a few pre–1859 plantings of 
economic or medicinal value that survived Niven’s 
development of the site (1860–1875), such as the 
sago palms (Character Area 1) and penaga laut 
(Calophyllum inophyllum, Character Area 2).  Niven 
also allowed at least two other native species that 
were already present or regenerating to remain, 
namely the pulai basong (Alstonia pneumatophora, 
Character Area 1) and various tembusu 
(Cyrtophyllum fragrans), the most abundant tree 
species at the Botanic Gardens.

The land acquisitions in 1866 and 1879 added more 
fresh water swamp (which were later transformed 
into Cluny Lake and Symphony Lake and Eco Lake), 
or ground that had borne it, along the western 
and northern edges of the site.  The 1879 area (the 
‘Military Reserve’) had been under cultivation by 
Chinese occupants for fruit and vegetables before 
its conversion into the Economic Gardens with 
plantations of rubber, pineapple, etc.  These latter 
additions are thus of lesser importance from the 
standpoint of their contribution to biodiversity at 
the time.  In each case, areas that formerly bore 
fresh water swamp have been converted into lakes, 
adding a new habitat for wildlife.

The Tyersall Learning Forest (located outside but 
immediately adjacent to the Nominated Property) 
is of great biodiversity importance as it includes 
regenerated forest of up to 100 years of age, whose 
diversity positively enhances  the area of extant 
rainforest referred to earlier.  The Rainforest and 
Tyersall Learning Forest complement one another 
and aid species exchange.  Both have been the 
subject of detailed botanical surveys during the past 
four years.

The Botanic Gardens is the type locality for a range 
of plant species collected by Cantley and Ridley 
from 1880 onwards and is also the type locality 
for the Singapore Roundleaf Bat (now lost locally, 
though widespread but rare in Southeast Asia).   The 
biodiversity importance of the Botanic Gardens 
as a refuge for fauna is reflected in the many 

Common Imperial (Cheritra freja friggia)
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species found there (see various ecological surveys 
provided in Appendix iii).  Fauna highlights include 
a thriving population of the Critically Endangered 
(in Singapore) Lesser Whistling Duck on Eco Lake 
and the rare snail, Amphidromus inversus, regularly 
recorded in the Rainforest since its discovery there 
in 1961.  A list of 137 kinds of birds was recorded 
in the Botanic Gardens in 2008 (an early study of 
birds5 allows comparisons to be made between the 
19th and early 20th centuries and now) and a list of 
68 species of butterflies in 2009.  

The mosaic of habitats found at the Botanic 
Gardens (including, for example , open areas 
of lawn, water bodies, forest and mature trees) 
supports a wide diversity of fauna species.  
Moreover, as available habitats immediately 
outside the overall area of the Botanic Gardens (74 
hectares) have diminished/deteriorated through 
urban development, the Botanic Gardens have 
undoubtedly become a wildlife refuge and one that 
NParks is nowadays striving to connect with more 
distant refuges in the central water catchment 
reservoir area and associated nature reserves, 
via community greening schemes, such as that 
launched for Kheam Hock in 2013 (north of the 
site).  

Staff and managers are aware of the Botanic 
Gardens’ ecological importance and practice 
sustainable management methods, such as 
minimising the use of pesticides, encouraging the 
use of dead leaves as mulch (rather than removing 
them) and relying on the ‘biological controls’ on 
pests that the Rainforest remnants on site provide 
by way of what might be termed ‘ecosystem 
services’.  

History and Development 

This section provides a brief overview of British 
colonial botanic gardens followed by an overview 
of the Singapore Botanic Gardens’ development up 
until the present day (including those parts of the 
Botanic Gardens which fall outside the boundary of 
the Nominated Property).  A detailed chronology of 
the site’s history is provided in Appendix iv.  

5 Birds in the Botanic Gardens Singapore by N. Ridley, 1898

British Colonial Botanic Gardens 

It is widely accepted that the world’s first ‘botanic 
gardens’ were the 16th century university physic/
medicinal gardens of Italy.  ‘Modern’ botanic gardens 
were a product of the Enlightenment, an 18th 
century intellectual movement which combined 
a consideration for the aesthetic, inspired by the 
landscape movement, with a new concern for 
rational scientific endeavour.  It was now acceptable 
to combine beauty with science, which heralded 
the age of the botanic gardens (McCracken, 1997).  
The 18th century brought a new interest in distant 
lands, and the expansion of political supremacy 
across the globe brought a new awareness of exotic 
cultures, climates, flora and fauna.  This growing 
European consciousness stirred interest in the plant 
kingdom and resulted in the birth of gardening.  
Unsurprisingly, the excitement relating to botanic 
gardens spread to the new colonies of the European 
powers.  

It was not until the Victorian era that the central 
role of botanic gardens in advancing the interests 
of the British Empire was truly recognised.  A surge 
in the number of British botanic gardens laid out 
in the tropics during this era ensued.  These were 
more than merely imperial gardens, they were part 
of a botanical network centred on the Royal Botanic 
Gardens at Kew (1759, London), with even wider 
international ramifications.  McCracken describes 
how ‘by the time Queen Victoria ascended the 
throne in 1837 over 22 botanic gardens had existed 
at one time or another in the empire, although 
only about ten were still functioning.  This number 

Royal Botanic Gardens, Kew – Palm House
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is small compared with the 100 or so which were 
operational later in the Victorian empire, yet 
considerably greater than the number of botanic 
gardens run by rival European imperial powers in 
their empires’.  By the turn of the century (early 
1900s) botanic gardens were seen as an integral 
part of the Empire and were arguably as vital to the 
prosperity of the British Empire as military power.  

In glorious settings, Britain’s colonial botanic 
gardens performed the essential dual function 
of advancing scientific knowledge and colonial 
economic development.  McCracken describes how 
‘as befitted the imperial spirit of the Victorian age, 
many of these British colonial botanic gardens 
were awe inspiring even to those used to Kew, 
Le Jardin des Plantes in Paris or the Schonbrunn 
gardens in imperial Vienna.  They were, in the words 
of the Director of Peradeniya in 1883, “somewhat 
bewildering”’.  

The British were not the only colonial power to be 
increasingly exploiting the commercial possibilities 
of botanic gardens.  France was a strong rival to 
Georgian Britain in botanical and horticultural 
innovation.  However, in terms of the scale of its 
botanical network and through the pre–eminence 
of Kew as a nerve centre of botanical innovation 
and a centre of horticultural research, Britain was 
undoubtedly foremost in the utilisation of botanic 
gardens as a tool for colonial expansion. 

Whilst many British tropical botanic gardens were 
established in South/Southeast Asia, others were 
laid out in Africa (e.g. Cape Town and Kampala), 
Australia (e.g. Sydney), Hong Kong and the West 
Indies (e.g. St Vincent) among other locations, with 
Kew acting as the great botanical exchange house of 
the British Empire.  The British War Department and 
the Honourable East India Company sent seeds and 
plants from all over the world, creating a plant seed 
diaspora of unrivalled proportions.  It is unsurprising 
therefore that the late 18th to the early 20th century 
represented an era of immense scientific advance 
in the field of taxonomy and the beginnings of 
economic botany as a driving force behind the 
British Empire.

Evolution of the Singapore Botanic Gardens 

The Establishment of the Singapore Botanic 
Gardens (1859–1875)

The history of botanic gardens in Singapore began on 
Government Hill in 1819, when Sir Stamford Raffles, 
the founder of Singapore and a keen naturalist, 
planted nutmeg and subsequently laid out a 
botanical and experimental/economic garden there, 
which was later closed in 1829, following a lack of 
official support after Raffles’ departure in 1823.  The 
British government and major trading companies of 
the early 19th century encouraged the development 
of experimental gardens in the colonies to cultivate, 
research and preserve native (and non–native) plants 
as useful revenue–earning commercial crops.  

The existing Botanic Gardens were first established 
in 1859 by an Agri–Horticultural Society, on a c.22 
hectare bottle–shaped piece of land within the 
Tanglin district.  The government had facilitated 
the acquisition of this land, having been offered in 
exchange a redundant nutmeg plantation in the 
Tanglin area, which would house the army’s main 
barracks.  The influential Chinese businessman, 
Hoo Ah Kay, better known by his trading name of 
‘Whampoa’ had negotiated this deal, himself being a 
leading member of the Agri–Horticultural Society.  

The Botanic Gardens were originally planned as 
pleasure gardens and used as an amenity for the 
enjoyment of the society’s members.  They were 
developed by Lawrence Niven from the 1860s.  Niven 
had been the manager of a nutmeg plantation and 
the descendent of a well–known Scottish family 
of gardeners.  His work at the Botanic Gardens 
reflected the ‘English Landscape Garden Movement’ 
that had influenced the emergence of numerous 
English landscape gardens and public parks from 
the 18th century until this period.  The colonial 
government provided convict labour for Niven to 
manage and from 1866 were also contributing to his 
salary.  Works carried out included the creation of 
interconnecting curving pathways and promenades, a 
levelled parade area for military bands to play music 
(known as Bandstand Hill) and the establishment 
of ornamental planting .  Today this layout remains 
almost entirely intact.  The northern part of the site 
contained approximately six hectares of primary 
rainforest, which survive today – one of only two 
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remaining undisturbed areas of original rainforest 
which would have covered the entire island.  Niven 
cleared the site of belukar (secondary vegetation), but 
carefully preserved the rainforest and a number of 
trees/palms – the extant Penaga laut (Calophyllum 
inophyllum, Botany Centre), Pulai basong (Alstonia 
pneumatophora), tembusu (Cyrtophyllum fragrans, 
featured on the Singapore $5 currency note and in 
postage stamps) and sago palm (Metroxylon sagu, 
near Tanglin Gate) are all thought to be pre–1859 
survivors.  

The Botanic Gardens was extended by c.12 hectares 
to the north–west/west in 1866 (see map below) and 
Swan Lake excavated and landscaped that same year.  
The Agri–Horticultural Society entered into a contract 
in 1867 for the construction of a residence for Niven, 
using borrowed funds.  

This colonial plantation style bungalow, which 
still exists today (known as Burkill Hall), was used 
as the official residence of the Botanic Gardens’ 
Superintendents and Directors up until 1969.  The 
Society subsequently ran into financial difficulties, 
largely as a consequence of having built the 
Superintendent’s house and in late 1874, handed over 
the management and maintenance of the site to the 
government in return for the settlement of its debt. 

The Development of the Botanic Gardens under 
Murton’s Superintendence (1875–1880)

Following a recommendation from Joseph Hooker, 
director of the Royal Botanic Gardens, Kew, James 
Murton, a Kew–trained botanist and horticulturist, 
assumed the role of Superintendent in 1875, having 
stopped en route to gain three months of tropical 
experience at the Peradeniya Botanical Gardens in 
Sri Lanka.  This reflected the first step in a historic 
collaboration between the Kew and the Singapore 
Botanic Gardens, which extended the remit of the 
Botanic Gardens from a pleasure park to a place 
of cutting edge study and scientific/botanical 
experimentation and established Singapore Botanic 
Gardens as a nerve centre for plant exchange at 
the heart of a worldwide network of botanical 
gardens.  The Royal Botanic Gardens at Kew, already 
preeminent in the 18th century as a seat of learning 
and botanical research, was responsible for much of 
the inspiration, administration and plant exchanges 
that drove the early development of Singapore 
Botanic Gardens and other gardens.  
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Map of the Gardens 1866 Bandstand Hill 1877
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Burkill Hall built 1867-68
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At the request of the authorities, Murton travelled 
in Peninsula Malaysia collecting material for the 
Botanic Gardens and soon set up a herbarium 
and library.  He was also a driving force behind the 
establishment of economic gardens in the late 
1870s, which later became famous for a wide range 
of economic crops including rubber.  Having first 
established relatively basic economic gardens in the 
north–west extension of the Botanic Gardens, he 
subsequently laid out new economic gardens on a 
major land extension (c.41 hectares) to the north, 
granted in 1879.  

This land extension was physically separated by 
Cluny Road from the earlier acquired land for the 
Botanic Gardens.  Also begun in 1879 was the extant 
Palm Valley, located in a gently northward–sloping 
depression between the hill upon which Burkill Hall 
stands and the Rainforest.  Today the valley displays 
some 220 species of palms.  

In line with recommendations made by the colonial 
governor, Murton was charged with establishing a 
zoological collection in the Botanic Gardens.  Animals 
of all kinds were donated (including tigers, monkeys, 
kangaroos, white eagles, a rhinoceros and a bear) 
and the zoo rapidly grew, enclosures being dotted 
around the southern part of the Botanic Gardens.  
However, in 1878, only three years after having been 
started, the zoo had to be substantially downsized, 
with mainly small animals retained (the tiger given 
to Ridley in 1895 for the zoo was retained for some 
time) as the funding was inadequate for such a large 
zoological collection which required the creation of 

elaborate pens for the various animals.  The zoo was 
formally closed in 1905.  The zoo has however left 
its mark on the landscape, for example, the marsh 
garden developed in 1969 to the south–west of Swan 
Lake, is in fact the remains of a wallow dug for a 
short–lived rhinoceros and planned alligator pens.  

The Development of the Botanic Gardens under 
Cantley’s Superintendence (1880–1888)

Poor financial management caused Murton to 
be relieved of his duties in 1880 and replaced 
by Nathaniel Cantley, another Kew–trained 
Superintendent who came to Singapore from 
Mauritius.  Cantley’s remit quickly became broader 
than Murton’s, expanding beyond the Botanic 
Gardens into the Straits Settlements’ forests, which 
the government realised were in decline6.  During 
his tenure, Cantley focused on labelling the living 
collections and rationalising the buildings (removing 
the ad hoc assortment constructed during Murton’s 
time and grouping all the workers’ accommodation 
in the southern end of the Economic Gardens, 
where they remained until c.1974).  He filled the 
Economic Gardens with Malaysian timber and 
latex producing trees, built a herbarium and library 
in what is now known as Ridley Hall and a plant/
exhibition house (used to display plants requiring 
protection and to host public flower shows and plant 
sales in support of the Botanic Gardens’ finances).  

The Botanic Gardens also assumed the role of 
propagating trees for planting in Singapore’s streets 
and parks.  Nurseries were established, one of 
which, the potting yard beside Cluny Road, survives 
today.  A classic street tree introduced at this time 
was the tropical American rain tree (Samanea 
saman), raised from seed in the Botanic Gardens 
in 1882 and now found along many roads on both 
the island and in the region.  In 1885, Cantley 
received four plants of ipecacuanha (Carapichea 
ipecacuanha), the standard drug for dysentery, 
for trial cultivation.  Trials had previously failed in 
India, but success was immediate at the Singapore 
Botanic Gardens and within only two years the first 
commercial consignment appeared on the London 
market.  Cantley’s last conspicuous achievement 

6 Cantley was also Director of the newly formed Forest 
Department from 1883 – much of the surviving remnants 
of primary rainforest vegetation in Singapore owe their 
existence to Cantley and his successor RidleyPalm Valley and Rainforest c 1900
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at the Botanic Gardens was the construction of the 
Main (Tanglin) Gate pillars, completed in 1886 – the 
modern pillars have the same spacing today but 
are not in exactly the same location (due to the 
realignment of Cluny Road eastwards).  

The Development of the Botanic Gardens under 
Ridley’s Directorship (1888–1912)

In 1888, Henry Ridley (latterly one of the world’s 
greatest botanists and plantsmen) took over as the 
first Director of the Botanic Gardens and succeeded 
in drawing international attention to the possibilities 
afforded by rubber production, subsequently 
selecting the most productive strains and 
inventing a revolutionary tapping technique which 
represented the single most important innovation in 
the history of the rubber industry and the economic 
history of Southeast Asia.  Ridley came to Singapore 
from the Natural History Museum in London, but it is 
certain that his appointment was recommended by 
Kew’s then Director Sir William Thistleton–Dyer.  His 
interests were wide ranging, encompassing zoology, 
geology and botany, especially orchids.  For an 
academic he was exceptionally focused on practical 
applications, inventing new methods for tapping and 
curing rubber and perfecting its cultivation and that 
of oil palm, while publishing his results and advice 
at the same time.  For this purpose, he launched the 
first scientific journal in the Malay peninsula in 1891, 
which the Botanic Gardens continues to publish 
today (albeit under a different name).  Under his 
directorship, the Botanic Gardens entered into a new 
era, becoming a regional centre for understanding 
the flora of Southeast Asia, for forestry and for 
economic botany and plantation agriculture.  

Ridley was known to fill his jacket pockets with 
fresh rubber seeds from the Botanic Gardens 
when visiting plantation managers in the Straits 
Settlements, hoping they would consider planting 
the crop which he believed was a valuable new 
investment.  He was largely ignored until a tapioca 
estate owner, Tan Chay Yan, agreed to plant a 
modest 16 hectares with rubber at Bukit Lintang 
in 1895 (the rubber seeds had been given to  Tan 
Chay Yan by Dr Lim Boom Keng, who himself had 
acquired the seeds from Ridley).

By 1901, Tan Chay Yan had extended his rubber 
plantation to 1,200 hectares and was encouraging 
others to do the same – and so the Southeast 
Asian rubber boom began.  By 1917, the Botanic 
Gardens had supplied and sold seven million rubber 
seeds from its Economic Gardens, an income that 
supported this part of the Botanic Gardens’ work.  
By 1920, Malaya was supplying half of the world’s 
demand for rubber, much of it being exported 
from the port of Singapore.  To this day, Tan Chay 
Yan and his descendants have maintained a close 
relationship with the Botanic Gardens.  Tan Chay 
Yan’s grandson, John Tan Jiew Hoe,  is a keen 
supporter of the Botanic Gardens.     

Ridley also experimented with other crops such as 
oil, sugar and sago palms and latex–producing gutta 

Ridley with rubber tree
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Rain tree at Nassim Gate, possibly dating from 1882
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trees (some White gutta specimens survive in the 
Botanic Gardens today).  Latex from the latter was 
later used to coat the first undersea cables, enabling 
international telecommunications.  Beyond testing 
and introducing new crops, Ridley also carried out 
research relating to the monitoring and control of 
pests and diseases in the Straits Settlements.  He 
carried out many field expeditions across Southeast 
Asia, bringing back plants for the Botanic Gardens’ 
living and preserved collections; he built a new 
herbarium/library south–west of Ridley Hall, artists’ 
accommodation in the Economic Gardens, a 
residence for the Assistant Curator (now known as 
E.J.H. Corner House) and an extension to Cantley’s 
plant/exhibition house (for housing orchids); and 
instructed that a second lake be excavated (Cluny 
Lake) from the swamp in the 1866 north–west 
extension.  The latter subsequently grew and shrank 
in size, finally being reinstated as the modern 
Symphony Lake in 1974.  Ridley was approached 
by Miss Agnes Joachim, in whose famous Tanjong 
Pagar garden an interesting and beautiful orchid 
hybrid had appeared.  This, he named as Vanda ‘Miss 
Joaquim’ in 1893, now Singapore’s national flower 
represented at the Botanic Gardens by an extensive 
planting comprising some 20,000 specimens 
densely arranged on wooden posts below the west 
side of the Bandstand.

The Development of the Botanic Gardens under 
I.H. Burkill’s Directorship (1912–1925)

Ridley retired in January 1912 and was succeeded 
by Isaac Henry Burkill, an outstanding scientist who 
reinforced the Botanic Gardens’ scientific team and 
was to be the last to preside over the Singapore 
Botanic Gardens as a typical tropical colonial 
garden.  It was under his directorship that a large 
portion (c.35 ha) of the Economic Gardens (now 
known as the Bukit Timah Core) was transferred 
for the building of the former Raffles College 
(Figure 6 illustrates the extent of the Botanic 
Gardens following the loss of most of this land).  
The former Raffles College was Singapore’s first 
tertiary education institution and was constructed 
as part of a scheme to celebrate the centenary of 
Singapore’s founding.  It  opened its doors to an 
initial 43 students in June 1928 and was formally 
opened on 22 July 1929.  The College was dedicated 

to “the promotion of arts, science and learning 
and the provision of higher education for students 
without distinction of sex, race, nationality or 
religion.” After a series of mergers, Raffles College 
eventually became the National University of 
Singapore.  NUS moved out of the Bukit Timah site 
to its current location at Kent Ridge in 1981.   The 
site was subsequently occupied by several other 
tertiary institutions before being returned to NUS in 
2005 and becoming its Bukit Timah Faculty of Law 
Campus. 

A bungalow (House 6) and a garage, which survive 
today, were completed in 1919 and 1924–28.  House 
6 was originally intended to be the residence of the 
Economic Gardens’ Field Assistant, but this position 
was made redundant soon after the building was 
completed due to the loss of the Economic Gardens.  
During the 1920s, five bungalows were constructed 
on the periphery of the present Botanic Gardens, 
positioned in a crescent around the College 
buildings, to house university staff – these survive 
today and are known as Houses 1–5.  

In anticipation of the clear felling of trees required 
for the construction of the former Raffles College a 
proportion of the younger plantings of trees were 
rescued from 1918 onwards and transferred to the 
pre–1879 part of the Botanic Gardens, specifically 
to the area which is nowadays the orchid nursery 
(behind the National Orchid Garden).  The old 
specimens of American and African mahoganies 
(Swietenia, Khaya), durian, Velvet Persimmon 
(Diospyros blancoi) and tamarind in and around 
the nursery are believed to be survivors from the 
original Economic Gardens.  Propagations of two of 
the highest yielding second generation rubber trees 
were also made and one of these survives near the 
Botany Centre.

House 6 (Former Economic Gardens’ Field Assistant’s residence)
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The Development of the Botanic Gardens under 
Holttum’s Directorship (1925–1949)

I.H. Burkill was succeeded by Eric Holttum in 1925.  
Holttum was also a scientist but soon developed an 
emphasis on horticulture.  His botanical interests 
were varied, but ferns and orchids became a focus 
and in 1928 he set up an in vitro propagation unit 
for orchids on the upper floor of a two–storey 
building completed in 1921 and now known as 
Holttum Hall.  An active orchid hybridisation 
programme was run at the Botanic Gardens from 
the 1930s onward.  Whilst Holttum had not invented 
the in vitro technique, he recognised its merits and 
was able to demonstrate them in his laboratory, 
permitting hybrids to be raised with confidence and 
in greater quantity, the first being named in 1932 as 
Spathoglottis ‘Primrose’.  Over subsequent decades 
the technique was perfected and soon led to a new 
industry in Singapore and eventually in various other 
Southeast Asian countries.  Orchid breeding at the 
Botanic Gardens became an important activity and 
resulted in 1956 in the establishment of a unique 
programme of ‘VIP Orchid Namings’, the first of 
more than 190 being Aranthera ‘Anne Black’, after 
Lady Black, the colonial governor’s wife.  Visitors to 
the Botanic Gardens can see elements of the in vitro 
laboratory–based propagation technique through a 
series of windows on the ground floor of the Botany 
Centre (completed in 2006) and living specimens 
in the National Orchid Garden (developed in 1995).  
The Botanic Gardens’ orchid specialists today 
attempt on average 1,000 new hybridisations each 
year.  

Holttum’s contribution was in no way restricted to 
orchids.  Ferns, bamboo and gingers were his other 
interests and he is credited with popularising two 
of the most commonly seen plants in Singapore’s 
parks, gardens and road bridges, namely the 
frangipani (various Plumeria species) and 
Bougainvillea.  Both have spectacular large–scale 
plantings in the Botanic Gardens.  The following 
landscape/built features, which survive in the 
Botanic Gardens today were developed under 
Holttum’s directorship: the sundial garden in 1929 
(where it is thought Cantley had planted roses in 
1882)7, the formal Bandstand structure (1930), 
water lily tanks (1932) at the base of the steps down 

7  Four lily ponds and Grecian statues were added in the 1970s 
and 2000 respectively

to the Plant House Garden and the pergola (1935) 
adjacent to the Sun Garden.

Holttum and his Assistant Director, E. J. H. Corner 
(appointed 1929), remained in the Botanic Gardens 
for the duration of the Japanese occupation during 
World War II.  The British Governor, Sir Shenton 
Thomas, had persuaded the commander of the 
Japanese forces that the Botanic Gardens and 
museum collections should be preserved and 
although the two countries remained at war the 
Botanic Gardens’ senior scientists were allowed 
to continue their work under the direction of 
an imposed but benevolent Japanese botanist, 
Professor Kwan Koriba.  What happened during 
the 1942–1945 occupation is not well recorded 
beyond the statements in Corner’s The Marquis and 
the briefest of post–war Director’s annual reports 
(1947).  One interesting development during the 
occupation was the construction of two flights of 
brick steps leading down from the Lower Ring Road 
to the Plant House Garden by Australian Prisoners–
of–War.

The Botanic Gardens somewhat struggled after the 
war, as many of its best gardeners had died building 

Sundial Garden 1959
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Holttum laboratory 1958
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the Burma–Siam railway and talent recruitment was 
limited by the British colonial rule and localisation of 
the public service.  Amongst the few developments 
in the Botanic Gardens that are recorded is an 
avenue of Caribbean royal palms (Roystonea 
oleracea), planted along Office Gate Road in 1950 
and now towering above a modern pergola.  The 
Orchid Enclosure established during the 1950s 
by Purseglove (1954–1957) (and removed in 
1995) was an important precursor of the National 
Orchid Garden.  The ‘Nature Reserves Ordinance’ 
of 1951 placed some 3,250 hectares of land under 
the charge of the Botanic Gardens, ‘set aside for 
the purpose of the propagation, protection and 
preservation of the indigenous fauna and flora of 
the Colony’.  This included the Bukit Timah Reserve, 
nowadays administered as a Nature Reserve by the 
NParks Board, of which the Botanic Gardens is a 
part.

The Development of the Botanic Gardens under 
Humphrey Burkill’s Directorship (1957–1969)

After various changes of directors, Humphrey 
Burkill (the son of I.H. Burkill, born in Burkill Hall), 
was appointed in 1957.  In that same year Malaya 
was granted independence and the following 
year the British Parliament elevated the status of 
Singapore from colony to state, providing new local 
elections.  Subsequently, between 1963 and 1965, 
Singapore formed an integral part of the Federation 
of Malaysia.  After separation from Malaysia in 1965, 
Singapore became the Republic of Singapore.

In relation to developments in the Botanic Gardens, 
the water feature in the centre of the Plant House 
Garden quadrangle was begun in 1957 and over 

the following decade the herbarium building was 
renewed and enlarged, a large tea kiosk (now 
removed) built in Swan Lake’s vicinity (Character 
Area 1) and the Raffles Hall (now known as the 
Raffles Building) constructed to house student 
accommodation (NParks’ public service counter is 
now located within part of the building).  Little else 
of note happened to the Botanic Gardens’ physical 
structure until the ‘greening’ of Singapore was 
initiated in the 1960s.  

A series of noteworthy large–scale public events, in 
the form of concerts and shows (referred to as the 
people’s cultural concerts), took place in the Botanic 
Gardens in 1959 (the year of the Botanic Gardens’ 
100th anniversary) and continued into 1960.  These 
had been organised by the Ministry of Culture and 
were opened by Prime Minister Lee Kuan Yew in 
front of an audience of 22,000.  These celebrations 
were partly aimed at promoting racial harmony 
in Singapore and at encouraging unity among the 
people of Singapore and the development of a 
national culture as the island manoeuvred towards 
independence. 

The Singapore Botanic Gardens revised its mission 
during the 1960s in response to the launch of the 
former Prime Minister Lee Kuan Yew’s tree planting 
campaign in 1963 and ‘Garden City’ vision in 1967.  
Its regional and international work in taxonomic 
research was temporarily de–emphasised.  Expertise 
and resources for the campaign resided in the 
Botanic Gardens, the focus of which was thus 
redefined from that of a largely research–orientated 
organisation to one that would spearhead and be 
the driving force behind the national ‘greening’ 
effort.  This, in a sense, was a repeat of Cantley’s 
role in the 1880s.  In support of this, the area 
subsequently occupied by Symphony Lake (1974) 
was turned into a large nursery ground.  To meet the 
need for trained personnel to maintain the greenery, 
the School of Ornamental Horticulture was opened 
in the Botanic Gardens in 1972 and housed in 
Burkill Hall, which offered a Diploma in Ornamental 
Horticulture and Garden design, the first of its kind 
in Southeast Asia.  The new diploma was modelled 
on the Diploma in Horticulture established at Kew 
in 1963.  Over the following 20 years the greening 
programme matured and Singapore gained an 
international reputation for its clean and green 
environment.  Through the development of a 

Brick Steps, made by Australian Prisoners of War during the 1940s
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world–class educational programme, the Botanic 
Gardens was able to achieve its mission to provide 
the botanical and horticultural expertise needed to 
transform Singapore into the Garden City vision.  Key 
industry professionals who trained at the Botanic 
Gardens include, for example , J. Tan (President of 
the Landscape Industry Association of Singapore), 
Mahendran Chakrapani (Managing Director of 
Urbanscapes Pte Ltd) and R.P. Jickky (Director of 
Tropical Environment Ptd Ltd).   

The greening of Singapore did not just focus on 
trees.  It also coincided with an expansion of orchid 
breeding and commercial production, once again 
led by the Botanic Gardens and its Kew–trained 
chief administrator, Arthur George Alphonso, 
during whose tenure as Botanic Gardens Chief 
administrator (1970–1976) the in vitro laboratory 
facilities were augmented and moved from the 
upper floor of Holttum Hall.  His influence continued 
after retirement when he was re–employed for 
two years as ‘Senior Curator’ in charge of Orchid 
Breeding.

During the late 1960s/1970s a number of trees were 
planted/transplanted, including in the southern 
Tanglin Core, where tall–growing native and 
Southeast Asian rainforest Dipterocarps (Hopea 
spp.) were placed to hide the city’s expanding high–
rise buildings.  

The Development of the Botanic Gardens 
between 1970 and 1988

Chew Wee Lek was appointed Director in 1970.  
Following his premature resignation the role of 
director ceased until the late 1980s.  Through 
the 1970s the Botanic Gardens’ public facilities 

and landscape were upgraded as it assumed the 
role of a public park focused on local amenity 
needs.  A second lake (now known as Symphony 
Lake) was created in 1974 (where Cluny Lake had 
previously been sited) and various new garden 
features installed such as a Japanese Garden, plant 
houses for cacti/succulents/temperate species 
(in cooled glasshouses) and a miniature waterfall.  
With the exception of Symphony Lake, these 
improvements were later swept away following 
major redevelopments which formed part of a 
new Masterplan for the Botanic Gardens (NParks’ 
Masterplan). 

A range of important behind–the–scenes 
enhancements to science and horticultural 
capabilities however took place during the 1970s.  
This included the expansion of plant entomology, 
pathology and nursery facilities, especially in 
support of a unit charged with the search for, 
experimentation with and introduction of new 
plants to Singapore’s parks and gardens.  In 1976 
the Botanic Gardens became the Parks and 
Recreation Department of the Ministry of National 
Development and its success was measured 
in terms of its advancement of horticulture in 
Singapore.  For example, in the fiscal year 1979/80 
the Botanic Gardens was responsible for planting 
56,000 ornamental trees, 10,000 fruit trees and 
400,000 shrubs; a feat maintained over a decade 
until the ministry parcelled out some of these 
activities to other new branches supplementary 
to the Botanic Gardens.  By then, the greening of 
the island through the Garden City vision had been 
substantially realised, though its originator, Minister 
Mentor Lee Kuan Yew, has continued to publicly 
emphasize its importance well into the 21st century 
(in 2013, NParks celebrated the 50th anniversary 
of the greening movement with an exhibition in 
the Botanic Gardens).  Regional and international 
taxonomic research led by the Botanic Gardens’ 
staff resumed again in the 1980s.  

In 1983, some 60 years after the annexation of the 
major part of the Economic Gardens, c.13 hectares 
of that land was returned to the Botanic Gardens 
and the development commenced of what would 
later be called the Bukit Timah Core.  This parcel 
of land soon included a large hard–edged pond, a 
new arboretum, footpaths, rest areas and a modern 
innovation – the provision of jogging tracks for the 

Training in the Botanic Gardens during the 1960s
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benefit of office–bound Singaporeans in need of 
physical exercise.  Back in the historic southern end 
of the Botanic Gardens a rose garden was installed 
in 1985 between the Bandstand and the Sundial 
Garden, near to where Cantley had planted roses 
a hundred years before.  While orchid breeding 
continued, the Botanic Gardens also hosted orchid 
shows for the Orchid Society of Southeast Asia 
and gained awards for its own hybrids, such as 
Dendrobium ‘Margaret Thatcher’ (1987).  By the late 
1980s, the Botanic Gardens was about to undergo 
major redevelopments and enter what can be 
termed its ‘modern phase’.

Dr Kiat W. Tan joined the Singapore Botanic Gardens’ 
senior staff in 1983 from the Marie Selby Botanical 
Gardens in Florida, where he was an accomplished 
orchid specialist and Director of the Museum of 
Botany and the Arts.  His role at the Botanic Gardens 
began with an overhaul of its orchid breeding 
programme, focusing on high quality orchid hybrids 
with commercial value.  It was during this time 
that the Botanic Gardens’ role in the greening of 
Singapore started to be gradually de–emphasised.

The Development of the Botanic Gardens under 
Dr Tan’s (1988 – 1996) and Dr Chin’s (1996–
2011) Directorships

In 1988 the role of Director was reinstated and Dr 
Tan appointed.  The following year, Dr Tan was given 
funds to develop a Masterplan that would enable 
the realisation of his new vision for the Botanic 
Gardens.  Perhaps for the first time, 130 years of 
somewhat ad hoc development was rationalised 
in an overall plan and most of the additions of the 
1950s to 1980s replaced by new landscape features.  
Under Dr Tan’s directorship the Singapore Botanic 

Gardens regained its status as a premier institution 
for tropical botany and horticulture, whilst also 
fulfilling its role of attracting and engaging visitors.  

With these improvements Dr Tan’s revitalisation 
of Singapore Botanic Gardens drew to a close.  Dr 
Chin See Chung took over the role of Director of the 
Botanic Gardens in 1996, overseeing some of the 
developments discussed in Phase 3 above, besides 
continuing the Botanic Gardens’ traditional roles 
in research, education and conservation.  In 1999 
the School of Horticulture closed at the Botanic 
Gardens.  The Diploma in Ornamental Horticulture 
and Garden Design was taken over by the Ngee Ann 
Polytechnic, but practical work experience continues 
to be offered at the Botanic Gardens.

Around 12 hectares of land was added to the 
Bukit Timah Core from Singapore’s Management 
University in 2003. An additional 8.6 hectares were 
added to the Singapore Botanic Gardens in 2009 
in the form of the ‘Tyersall Learning Forest’ to the 
south-west of the existing Botanic Gardens.

National Orchid Garden, opened in 1995
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The Development of the Botanic Gardens under 
Dr Taylor’s Directorship (2011 – present)

The Botanic Gardens has continued to be developed 
under the directorship of Dr Nigel Taylor, who came 
to Singapore from the Royal Botanic Gardens, Kew, 
where he was Head/Curator of Horticulture and 
Public Education (1995–2010) and spokesperson on 
the Kew Gardens’ history.  

Under his directorship a Healing Garden (2011) and 
a Fragrant Garden (2013), which replaced derelict 
university out-buildings, have been laid out on land 
which once formed part of the Economic Gardens 
and later the former Raffles College grounds.  A 
Heritage Museum (2013) has been established in 
Holttum Hall and a temporary building immediately 
south of it, which houses a rolling programme 
of exhibitions.  Enhanced interpretation of the 
Gardens’ heritage is now also in place.  A new 
MRT station along the Circle Line, named Botanic 
Gardens, was opened in October 2011 in the north-
western corner of the Botanic Gardens, outside of 

the Nominated Property.  It brings visitors from the 
station precinct (which is a garden in itself ) through 
into the Trellis Garden, planted with a wide variety of 
climbers.  A Foliage Garden, also located outside of 
the Nominated Property, was opened to the public 
in 2013.

Some further developments are planned, mostly 
outside of the Nominated Property, and are 
described in Section 4b.  The conservation of the 
Botanic Gardens’ cultural and natural heritage 
features continues to be central to its future 
management.  A key aspect of the Botanic Gardens’ 
work, which largely goes undetected by visitors, 
is the steady acquisition of endangered plants 
(especially tree species) by the Botanic Gardens’ 
staff, especially from the Southeast Asian region.  
These are sometimes planted in the Rainforest 
or raised in the Botanic Gardens’ nurseries in the 
hope that they can be reintroduced to the wild one 
day, or at least their genetic resources conserved 
ex situ for as long as possible.  Behind–the–scenes 
nursery facilities are undergoing refurbishment and 
enhancement in support of such work.

Extant Historic Features of the Botanic Gardens 
as a Cultural Landscape

The Nominated Property contains an assemblage 
of extant historic landscape features, buildings and 
structures that, as an integrated whole, contribute 
to its heritage significance as a cultural landscape.  
They also represent the different eras of the Botanic 
Gardens’ development as a British tropical colonial 
botanic garden, between 1859 and 1958.  These 
are shown on Figure 11 and listed in chronological 
order in Table 2 (with landscape and built elements 
grouped separately).  The date, current state of 
conservation (defined as Good, Fair and Poor) 
and relevant statutory protective designation(s) of 
each feature is also provided in this table.  Further 
information about each feature can be found in the 
preceding two sub–sections .  

Heritage Museum housed in Holttum Hall

 
©

Ch
ris

 B
la

nd
fo

rd
 A

ss
oc

ia
te

s

Heritage interpretation
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Palm Valley (1879)

Burkill Hall (1868)
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Historic 1935 location 
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excavated in the late 
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dating 1859)

Ridley Hall (1882)

Sundial Garden (1929)

Low Brick Wall (1937)

Bandstand (1930)
Located on band parade area 
(dated 1860’s)

Tanglin Gate 
Historic 1860s location
(current gate dated 2006)

Potting Yard Area
(Historic 1880s location)
Current buildings dated 1997–2009

Brick Steps (Early 1940s)

Plant House Garden (1950s)
Incorporates some small features 
from the original 1880’s Plant House
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Table 2 Extant Historic Features

Name of Feature Date State of 
Condition

Supplementary Information Statutory 
Protection/ 
Designation

Landscape 
Features 
Rainforest Pre 1859 Fair Suffers from “edge effects” and needs 

constant attention to reduce and, ideally, 
eliminate invasive weed species that 
enter around its margins, and to control 
the rampant growth of lianas that thrive 
in the disturbed areas, where ecological 
balance is lacking.

Heritage and tall trees are protected 
by lightning conductors.

Falls within a 
National Park and 
Tree Conservation 
Area

Path/previous 
road layout in 
southern part 
of the Botanic 
Gardens

1860s Good N/A Falls within a 
National Park 

Bandstand Hill 1860/61 Good Bandstand erected in 1930, some 
modern planting located around its 
base. 

Falls within a National 
Park and Tree 
Conservation Area

Tanglin Entrance 1864 Good Main historical entrance still present albeit 
posts and gate having been replaced.  
Spacing of the four new gate posts aligned 
to match the spacing of those of the 
original Main Gate but gateway not in the 
exact historic location since Cluny Road 
has been slightly re–aligned.

Falls within a 
National Park 

Swan Lake (and 
island planting 
dated 1891) and 
surroundings

1866 Fair Earliest extant designed/ornamental 
water body in Singapore.

Falls within a 
National Park and 
Tree Conservation 
Area

Remains of 
rhino wallow 
incorporated into 
the Marsh Garden

1870s 
(Marsh 
garden, 
1969)

Good N/A Falls within a 
National Park and 
Tree Conservation 
Area

Palm Valley 1879 Good A small part of Palm Valley now sits 
within the National Orchid Garden.  
Used as a venue for weekend concerts.  
Some recurring problems with 
rhinoceros beetle and other pests 
attacking the palms.  

Falls within a 
National Park and 
Tree Conservation 
Area

Potting Yard Area 1880s Good Existing buildings dated 1997–2009. Falls within a 
National Park and 
Tree Conservation 
Area
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Name of Feature Date State of 
Condition

Supplementary Information Statutory 
Protection/ 
Designation

The Dell 1882 Good Character largely retained although 
this area has undergone various 
modifications.

Falls within a 
National Park and 
Tree Conservation 
Area

Sundial Garden 1929 Good Four rectangular tanks for water plants 
added in 1971 and classical statues in 
2006.

Falls within a 
National Park and 
Tree Conservation 
Area

Brick Steps west 
of Plant House 
Garden

Early–
mid 
1940s

Good The steps which descend to the Plant 
House Garden from the Lower Ring 
Road were made by Prisoners of 
War held at Changi Prison during the 
Japanese occupation (1942–45).

Falls within a 
National Park 

Plant House 
Garden

1950s Good First laid out in 1882.  Some remnants 
(coral rock walls) incorporated into the 
current display garden (which is on the 
same footprint as the original Plant 
House Garden).  Structures date from 
1954 to 1958.

Falls within a 
National Park and 
Tree Conservation 
Area

Symphony Lake, 
located in Cluny 
Lake’s historic 
location

1974 Good Cluny Lake, excavated in 1891, 
occupied part of the location where 
Symphony Lake was later created.

Falls within a 
National Park 

Arrow emerging 
from Symphony 
Lake

1974-76 Good Marks the location of a temporary 
station for the observation of 
terrestrial magnetism set up in the 
Gardens in 1914.

Falls within a 
National Park 

Historic planting Various Overall good Includes a number of veteran trees 
(some pre-dating the establishment 
of the Gardens in 1859) and historic 
plant collections such as palms, 
frangipanis and orchids.  The clump 
of tiger orchid (Grammatophyllum 
speciosum) by the former junction of 
Office Gate Road and Main Gate Road, 
for example, was originally planted in 
1861.

Heritage and tall trees are protected 
by lightning conductors.

Falls within a 
National Park and 
Tree Conservation 
Area
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Name of Feature Date State of 
Condition

Supplementary Information Statutory 
Protection/ 
Designation

Buildings and 
Structures 
Chinese graves 1842, 

1881 and 
unknown 
date

Good N/A No designation

Gazebo 1 1850s, 
brought 
to the 
Botanic 
Gardens 
in 1969 

Good Roof replaced following damage by 
falling tree.

Conserved 
structure

Burkill Hall 1868 Good Renovated during the 1990s. Conserved 
building

Ridley Hall 1882 Good Rear section used as short–term 
accommodation for visiting scientists 
(from 2013) following repair of termite 
damage.

Conserved 
building

E.J.H. Corner 
House

1910 Good N/A Conserved 
building

House 6, ‘Field 
Assistant’s House’

1919 Fair N/A Conserved 
Building 

Holttum Hall 1921 Good Houses the Heritage Museum 
exhibition (2013) following repair of 
termite damage.

Conserved 
building

Houses 1–5 1924–28 Good N/A Conserved 
buildings

The Garage 1924–28 Fair N/A Conserved 
Building

Sundial Garden 
Structure

1929 Fair Refurbished 2004/05. No designation

Bandstand 1930 Good Roof renovated in 2012. Conserved 
structure

Low brick wall 
south of the 
Bandstand

1937 Good Renovated in 2012. No designation

Pergola by Sun 
Garden

1935 Good Rebuilt 1957. No designation

Raffles Hall/
Building

1958 Good N/A Conserved 
building

Gazebo 2 Unknown Good N/A No designation
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Lost Historic Features 

Since its opening in 1859, the site has been subject 
to a number of changes relating to its extent/
boundary and internal features.  The Botanic 
Gardens, which originally included c.22 hectares 
of land, was extended by c.12 hectares in 1866 
and by a further 41 hectares in 1879.  Its size was 
subsequently reduced from 75 hectares down to 
40 hectares in the 1920s with the annexation of 
land for the former Raffles College.  Approximately 
25 hectares of land was returned to the Botanic 
Gardens by 2006 and 8.6 hectares added to the 
south–west, the entire Singapore Botanic Gardens 

now totalling c.74 hectares.  49 hectares of the 
Botanic Gardens fall within the Nominated Property.

A number of landscape/built features have come 
and gone during the Botanic Gardens’ different 
phases of development.  Key lost/removed features 
are set out in the Table 3 below.  It is important 
to recognise that botanic gardens are dynamic 
and living landscapes, where change is not only 
inevitable and continuous but also integral to their 
history and ability to remain relevant in catering to 
the needs and demands of visitors as well as working 
scientific staff.   

Table 3 Lost Historic Features

Date and description of lost feature Date feature was lost
Ornamental planting beds laid out by Niven in the 
1860s.

1875 onwards .

Croquet lawn on the side of the Bandstand Hill laid 
out in the 1860s.

Likely to have become Cantley’s Rose Garden in 1882, 
which was subsequently replaced by the Sundial 
Garden in 1929 (which itself was later modified).

The Agri–Horticultural Society’s orchid house, 
constructed during the 1860s.

Mid 1870s to make way for carnivore cages.

Murton’s Office (likely to have housed the 
herbarium), orchid house and coolie lines/
accommodation – erected during the 1870s south 
of Bandstand Hill.

1880s.

Zoo enclosures (e.g. monkey house, aviary, kangaroo 
and emu pens and carnivora house were dotted 
around the Botanic Gardens) and Zoo Keeper’s 
house (located by the aviary) erected during the 
mid–late1870s.

Gradually removed from 1878 and zoo closed in 
1905.

Murton’s initial Economic Garden (located in the north–
west extension) and cut flower beds (early 1870s).

1880s (when the Economic Garden was laid out on 
the newly acquired north extension) .

Plant/Exhibition House, completed in 1885 and 
orchid house constructed as an annex to the Plant/
Exhibition House in 1889.

Both these structures underwent extensive repairs and 
alterations and had been largely removed by the 1950s.

Herbarium/Library building south of Holttum 
Hall.  The first building was completed in 1905 and 
replaced by a two–storey building (in the same 
location) in 1930.  This building gained an annex 
in 1954 and an extra floor in 1964.  Its modern 
replacement is now underground.

2001/02.

The majority of the Economic Garden/Arboretum 
(which included plantations of various economic 
crops) and some of its associated structures 
(nursery/propagation structures, offices, staff 
accommodation) located in the northern extension. 

1920s (when most of the land on which the 
Economic Garden stood was annexed for the 
development of the former Raffles College) (some 
trees survive).
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Relevance of the Botanic Gardens to Singapore’s 
Social and Cultural History

The Site forms part of Singapore’s social and cultural 
history, etched in the memories of generations of 
visitors and providing a continuous sense of place 
and identity in the changing landscape and psyche 
of the islanders.  The great majority of Singaporeans 
visited the Botanic Gardens when they were children 
and have continued to do so throughout their 
adult lives.  Singapore’s current Prime Minister, Lee 
Hsien Loong, recently spoke about the memories 
he associates with the Botanic Gardens, describing 
how:

‘As a child my parents would bring me here for 
outings.  Later, when I was a young man courting my 
wife-to-be, we would come here for walks and talks.  
Then when we had kids, our whole family would 
come and enjoy ourselves here - jogging in the 
evening, carrying lanterns during Lantern Festival 
around the lake at night, or playing with the Swiss 
Ball Fountain.  The children have grown up but my 
wife and I still come for walks here regularly for the 
greenery and the waters.  And I know that many 
Singaporeans have similarly happy memories of 
this place.’

Certain cultural traditions in Singapore are 
associated with the Botanic Gardens such as 
using it as a venue for introductions associated 
with arranged marriages (information gathered 
through oral history) and as a venue for celebrating 
momentous occasions.  The choice made by 

Lee Kuan Yew in 1959 to launch multi–cultural 
celebrations (aimed at inspiring and establishing 
a national culture and better racial integration) 
and deliver his opening speech at the Botanic 
Gardens (to an audience of 22,000), reinforces 
the value which has long been associated with the 
Botanic Gardens in relation to community and 
ethnic cohesion in Singapore and multi–cultural 
interchange.  These celebrations were a key 
milestone in relation to the birth of Singapore as an 
independent nation and the rise of a new culture.     

Date and description of lost feature Date feature was lost

Quarters and some nursery/propagating/store 
structures erected in the 1880s close to the plant/
exhibition house.

N/A

Cluny and Dalvey Roads (pre–dated the 
establishment of the Botanic Gardens).  Cluny Road 
crossed the Botanic Gardens separating the historic 
core (1859) from the Economic Gardens (1879).

Closed to traffic in 1989 and removed 1990 (which 
improved the visitor experience).  

Large kiosk erected in 1964/65 north–east of Swan 
Lake.

1990s.

Various horticultural attractions (e.g. Japanese 
garden and mini waterfall garden) added during the 
1970s.

Removed or converted to other uses as part of 
NParks’ 1989 Masterplan proposals for the Botanic 
Gardens (carried out up until the present day).

Former Prime Minister Lee Kuan Yew Address at the People’s 
Cultural Concert held at the Botanic Gardens in 1959
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Singaporeans and foreigners alike remain deeply 
attached to the Botanic Gardens and appreciate it 
for what it offers culturally, socially and personally, 
including its contribution to: 

 _ Fostering community cohesion and social ties.

 _ Providing a strong link to Singapore’s past and 
continued development.

 _ Providing a place for daily informal and formal 
recreation (e.g. play, sport/exercise, quiet 
contemplation, picnicking and attendance at 
events – especially musical performances, a 
tradition since c.18608).

 _ Providing a meeting place/somewhere to 
socialise, open to all, regardless of ethnic origin, 
age or gender.

 _ Imparting educational messages (through formal 
and informal means).

 _ Access to nature.

 _ Forging important memories.

 _ The celebration o  o entous occasions  The 
Botanic Gardens is, for example, a favourite 
venue for wedding photographs.

Photographs of the Botanic Gardens being used by 
the local community and foreign visitors for a variety 
of purposes are provided opposite and overleaf.

Contribution of the Botanic Gardens to the 
Greening of Singapore

The Botanic Gardens played an instrumental role 
in the morphing of Singapore into a Garden City.  
Following the launch of the former Prime Minister 
Lee Kuan Yew’s tree planting campaign in 1963 
and ‘Garden City’ vision in 1967, the Singapore 
Botanic Gardens revised its mission.  Its regional 
and international work in taxonomic research was 
temporarily de–emphasised to allow the Botanic 
Gardens to spearhead the greening movement 
and provide the expertise and resources needed 
to accomplish the greening vision.  Plants suitable 
for planting across the island were grown and 
distributed from the Botanic Gardens and training 

8 Recorded in the Botanic Gardens’ Annual Reports

provided for those who would ultimately maintain 
the greenery.  

Over the following 20 years the greening 
programme matured and Singapore gained an 
international reputation for its clean and green 
environment.  Through the development of a 
world class educational programme, the Botanic 
Gardens was able to achieve its mission to provide 
the botanical and horticultural expertise needed to 
transform Singapore into the Garden City vision. 

Whilst the Botanic Gardens no longer acts as a 
nursery and central horticultural training centre 
for the greening of Singapore, it continues to 
epitomise the ‘City in a Garden’ movement and 
its vision.  It also continues to play an important 
educational role through the delivery of a varied 
educational programme aimed at connecting 
people and plants and increasing children and 
adults’ awareness, appreciation and knowledge of 
plants, nature and environmental conservation.  
The Botany Centre frequently hosts exhibitions and 
professional training courses led by CUGE.  Also, 
whilst the Diploma in Ornamental Horticulture and 
Garden Design moved to the Ngee Ann Polytechnic, 
students still complete part of their practical work at 
the Botanic Gardens.

The Botanic Gardens remains central to the 
propagation and re-introduction of native orchids 
and gingers as part of the island-wide greening 
programme (which includes objectives to restore 
natural habitats and reinforce Singapore’s 
biodiversity).  Staff also work closely with different 
departments within NParks, which has taken on the 
role of spearheading the greening of Singapore.  For 
example, proposals, trials and already implemented 
methods for more sustainable practices at the 
Botanic Gardens (developed by the Gardens’ staff ) 
will shortly be showcased to the rest of NParks and 
to Singapore’s horticultural industry.  The decision 
to locate NParks’ headquarters at the centre of the 
Singapore Botanic Gardens echoes the enduring 
link between the Botanic Gardens and the greening 
movement.
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A           Exercise Group in the Botanic Gardens

B        Jogging in the Botanic Gardens

C         One-off mass wedding event in 2009

D         Wedding photography is very populdens

E        Vrden

F             WatcStage

G                GuidHunt

H                 Bandstand performance in 1957

I              Workshop in Plant Research

Exercise group 

Jogging in the Botanic Gardens

One o  ass wedding e ent in 2

Wedding photography is very popular in the Gardens

Visitors enjoying the National Orchid Garden

Watching a concert on the Symphony Stage

Guided tour and children’s treasure hunt

Bandstand performance in 1957

Workshop in plant research
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A         Exercise Group in the Botanic Gardens

B       Jogging in the Botanic Gardens
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Easter holiday makers

Hari Raya Puasa celebrations 

Peo le strolling on the rst day o  the Chinese New ear  ear 
of the Rooster

New Year Holiday Crowds 

A father and son, Mr Goh Seng Fong and Mr Goh Hin Ngim, 
visiting the Gardens in the 1980s

People doing their early morning exercises

Chinese New Year celebrations and children feeding the 
monkeys
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Current Management and Policy Context

Ownership

All land within the Nominated Property is within 
the ownership of the Singapore Government.  As 
illustrated on Figure 12 the majority of the State 
land within the property is leased to NParks (under 
a 99 year lease, in force between 1990 and 2089), 
a statutory board of the Ministry of National 
Development.  The remainder of the property is 
allocated to the Ministry of National Development 
and managed by NParks.  

Within the proposed Buffer Zone, the State 
land immediately to the north and south–west 
of the Nominated Property is under the direct 
management of NParks as part of the Singapore 
Botanic Gardens.  Beyond the Singapore Botanic 
Gardens’ boundary, the remainder of land within the 
proposed Buffer Zone is under a mix of private and 
State ownership.

Staffing Levels

The Singapore Botanic Gardens currently employs 
125 full–time members of staff.  The responsibility 
for the Botanic Gardens’ overall management 
lies with its Director who is assisted by two Senior 
Deputy Directors and four Deputy Directors.  
Garden staff are employed in the following five 
departments: Research and Conservation (RC); 
Horticulture, Exhibitions and Events (HEE); 
Education, Development and Administration 
Support (EDA); Visitor Management, Security and 
Operations (VMSO); and Singapore Garden Festival 
(SGF).

This represents a substantial body of on-site 
knowledge and expertise, which underpins the 
successful development and management of the 
Nominated Property and its associated functions.  
Staff benefit from external specialist expertise 
and knowledge from a range of organisations/
individuals including the National Archive, CUGE 
and the National Biodiversity Centre (the latter two 
are based at the Botanic Gardens).  Government 
agencies, such as the Urban Redevelopment 
Authority’s Conservation department, give their 
views and advice on applications for planning 

consents involving changes to or restorations of 
the historic landscape and buildings.  Appropriately 
qualified grounds and buildings maintenance 
contractors carry out maintenance tasks across the 
site and specialist restoration contractors are called 
upon as and when necessary.  A valuable volunteer 
base lead walks around the Gardens, including a 
specialist heritage walk.

Sources and Levels of Finance

The Botanic Gardens’ current annual operating 
and staff budget amounts to S$15 million.  Prior 
to setting budgets for its various divisions each 
year, NParks asks Divisional Directors to prepare 
cases for any additional funding required, whether 
for maintenance or events.  If needs arise during 
the course of the fiscal year, the Botanic Gardens 
can also request additional funds from NParks’ 
Central Pool fund.  As regards to infrastructural 
maintenance, large items/projects are handled and 
funded through NParks’ Facilities Management and 
Parks Development teams, so do not figure in the 
Botanic Gardens’ annual budget.   

NParks also receives a dedicated budget from the 
Singapore Government for capital maintenance 
of specifically the Singapore Botanic Gardens and 
Fort Canning Park, in view of these being leased 
to NParks (i.e. under NParks direct control).  These 
funds are accumulated in the Sinking Fund and 
can only be used for the Botanic Gardens and Fort 
Canning.  

The Botanic Gardens can also seek approval from 
NParks‘ Board for funds to be released from NParks’ 
Reserves Fund, to support a variety of infrastructural 
developments and maintenance works for both new 
and old structures as well as events.

Relationship to Other Plans

Existing adopted plans that relate directly or 
indirectly to the protection, management and/or 
presentation of the Nominated Property are listed in 
Table 4.
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Table 4 Relevant Existing Adopted Plans

Plan Summary Description Agency 
Responsible

Date 
Adopted

Singapore 
Concept Plan

The Concept Plan 2001 is the long–term vision for Singapore’s 
physical development in the next 40 to 50 years.  It is reviewed 
once every 10 years.  The seven key thrusts of the Concept Plan 
2001 are: new homes in familiar places; high–rise city living; 
choices for recreation; flexibility for businesses; developing a 
global business centre; building up an extensive rail network; and 
focusing on identity. 

URA 2001 

Singapore 
Master Plan 

The Master Plan is the statutory land use plan which guides 
Singapore’s development in the medium term over the next 10 to 
15 years.  It is reviewed every five years and translates the broad 
long–term strategies of the Concept Plan into detailed plans to 
guide development.  The Master Plan shows the permissible land 
use and density for every parcel of land in Singapore. 

URA 2008 

Conservation 
Guidelines 

This document provides the conservation principles, planning 
parameters and restoration guidelines for conserved shop 
house and bungalow building typologies, as well as planning 
parameters and envelope control guidelines for new buildings 
within conservation areas.  Owners, architects and engineers 
intending to carry out restoration works or development within 
conservation areas are required to comply with the guidelines 
accordingly.  Other building types, which do not conform to the 
standard shop house or bungalow typology are evaluated on a 
case by case basis in accordance with conservation principles.  

This document is to be read in conjunction with the Specific 
Facade Restoration Guidelines for the subject building.

URA 2011

Protective Designations within the Nominated 
Property

Areas, buildings and features of conservation value 
within the Nominated Property are protected by a 
range of statutory and non–statutory designations 
(see Figure 13).  The protective designations that 
apply to the Nominated Property are listed in Table 
5 overleaf.
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Table 5 Protective Designations

Designation Extent/Date of Designation Legislation under which status is provided
National Park Majority of the Nominated Property 

is within a National Park (designated 
1990). 

The Parks and Trees Act (Cap. 216) makes 
provision for National Parks to be ‘…set aside for 
all or any of the following purposes:

(a) the propagation, protection and 
conservation of the trees, plants, animals 
and other organisms of Singapore, whether 
indigenous or otherwise;

(b) the study, research and preservation of objects 
and places of aesthetic, historical or scientific interest;

(c) the study, research and dissemination 
of knowledge in botany, horticulture, 
biotechnology, or natural and local history; and

(d) recreational and educational use by the public’.
Conservation 
Area

Entire Nominated Property is within the 
Singapore Botanic Gardens  which  was  
designated a Conservation Area in 20089.

Conserved Buildings within 
the Singapore Botanic Gardens 
Conservation Area:

 _ Houses 5 o  the or er Ra es 
College (designated 2008)

 _ Ra es Hall designated 2 10)
 _ E.J.H. Corner House (designated 

2008)
 _ Burkill Hall (designated 2008)
 _ Holttum Hall (designated 2008)
 _ Ridley Hall (designated 2008)
 _ House 6 (designated 2013)
 _ The Garage (designated 2013) 

Conserved Structures within 
the Singapore Botanic Gardens 
Conservation Area:

 _ Bandstand (designated 2009)

 _ Swan Lake Gazebo (designated 2009)

The Planning Act (Cap. 232) provides for ‘where 
in the opinion of the Minister any area is of 
special architectural, historic, traditional or 
aesthetic interest, the Minister may approve 
under Section 8 a proposal to amend the Master 
Plan to designate the area as a conservation 
area.  A conservation area may comprise an 
area, a single building or a group of buildings’.  

9

10

 The boundary o  the Singa ore Botanic ardens Conser ation rea is due to be ad usted in 2  so as to include the Bukit Ti ah 
Campus

10 Initially designated as part of another conservation area which was absorbed into the Singapore Botanic Gardens Conservation Area 
on the 23rd May 2008
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Designation Extent/Date of Designation Legislation under which status is provided

Tree 
Conservation 
Area

Entire Nominated Property is 
within a Tree Conservation Area 
(designated 1991).

The Parks and Trees (Preservation of Trees) 
Order (Cap. 216, 01).

Nature Area The Rainforest area is a Nature Area 
(designated 2003). 

A Nature Area is a non–statutory designation  
demarcated on the Parks and Waterbodies 
Plan, a special and detailed controls plan which 
is a development control plan issued by the 
Competent Authority under paragraph 2.5 of the 
Singapore (URA) Master Plan Written Statement 
2008 to elaborate on the planning intention for the 
area.   Nature Areas are areas of high biodiversity. 

Heritage Trees 44 Heritage Trees within the 
Nominated Property.

Heritage Trees are included on a non–statutory 
register by the NParks Heritage Tree Panel under 
the 2001 Heritage Trees Scheme.  Heritage Trees 
must meet certain criteria in respect of their size, 
age and quality.  Heritage Trees within national 
parks, nature reserves, tree conservation areas, 
heritage road green buffers and other specified 
areas (as defined by the Parks and Trees Act) are 
protected under the Parks and Trees Act (Cap. 216). 
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Protective Designations within the Proposed 
Buffer Zone

As shown on Figure 14, much of the land within 
the proposed Buffer Zone is designated as ‘Landed 
Housing Areas’ (including ‘Good Class Bungalow 
Areas’ ) with guidelines on the height and building 
form of residential developments within such 
areas. Under these guidelines, the intention is that 
developments within the proposed Buffer Zone 
should generally maintain a low–rise/low density 
character.  Developments in close proximity to the 
Botanic Gardens are also subject to more stringent 
height controls under the Building Height Plan such 
that the visual amenity of the Botanic Gardens is 
protected.

Application of Other Protective Measures

Works within National Parks

The Parks and Trees Act and its subsidiary legislation 
(such as the Parks and Trees Regulations) set out 
a number of restricted activities in National Parks.  
A number of specific rules apply to the Singapore 
Botanic Gardens which are displayed on notices 
within the grounds of the site.  The Act states that no 
works can be carried out in a National Park except 
by authorised individuals.  Part III of the Act sets out:

 _ Restricted activities in terms of trees and plants 
in National Parks, including cutting and felling 
trees or digging or cultivating land within a 
National Park.

 _ Restricted activities in respect of animals in 
National Parks, including capturing, displacing or 
feeding any animal.

 _ Restricted activities in respect of boundary 
notices, including removing, damaging or 
replacing said notices.

The carrying out of restricted activities in a National 
Park requires approval from the Commissioner 
of Parks and Recreation (currently the deputy 
CEO of NParks).  The Commissioner may request 
further information in relation to the application 
for approval and may grant or refuse an application 
at his discretion.  The applicant must apply for a 

compliance certificate from the Commissioner on 
completion of the works.  

Applications for permission to carry out works 
within a National Park must also be made to the 
Competent Authority under the Planning Act (Cap. 
232).  In determining an application, the Competent 
Authority will take into account any relevant 
guidelines relating to National Parks which may be 
issued by NParks as well as all applicable building 
guidelines, relating to building height and density, 
building use and form, urban design, plot size and 
any conservation guidance where applicable.

Works Affecting Tree Conservation Areas

Trees within a Tree Conservation Area are protected 
under the Parks and Trees Act/Order.  It is a 
requirement of the Act that written permission for 
proposals to fell any mature tree (defined as any tree 
with a girth measurement greater than one meter, 
measured half a metre from the ground) is obtained 
from the Commissioner of Parks and Recreation.  
This applies to developers as well as owners of 
private properties (even if no development works 
are being undertaken).  

Works Affecting Heritage Trees

Heritage Trees within the Nominated Property are 
protected under the Parks and Trees Act (Cap. 216).  
The health of Designated Heritage Trees is assessed 
at least once a year and each Heritage Tree is fitted 
with a lightning protector. An educational sign is 
erected in the vicinity of each Heritage Tree for 
educational purposes.

Works Affecting Nature Areas

While there are currently no statutory planning 
guidelines pertaining to Nature Areas, if 
development falls within or in the vicinity of a 
demarcated Nature Area, ecological studies may be 
required as advised by the relevant authority before 
any development proceeds.
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3 Storey Mixed Land

Good Class 
Bungalow Area

2 Storey Mixed Landed, 
2 Storey Bungalows and 
2 Storey Semi–detached

Area within the vicinity of the Gardens 
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in place to protect the visual amenity of 
the Gardens (Building Height Plan)

Proposed World Heritage 
Site Boundary

Singapore Botanic 
Gardens Boundary

ro osed Bu er one Boundary

Landed Housing Area
NB: This is a guide lan on landed housing or  and height  
t is not a detailed land use or oning lan  The areas shown 

may include existing non–residential uses or non–landed 
properties, which will be subject to prevailing planning controls 
applicable to such uses.

0 100m 200m

Figure 14 building height control

N

Based upon the data available at www.ura.gov.sg/
ura a s   This in or ation is based on the aster 
Plan 2008 as approved by the Minister for 
National Development on 27th November 2008.   
© Singapore Government
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3.0 SIGNIFICANCE OF THE 
PROPERTY

General

This chapter describes the significance of 
the Singapore Botanic Gardens through the 
identi ication o  its alues   This includes the 
Outstanding ni ersal alue o  the ro erty as 
a orld Heritage Site  as well as other national  
regional and local alues   

Proposed Statement of Outstanding 
ni ersal alue 

The ro osed state ent o  Outstanding ni ersal 
alue o  the Singa ore Botanic ardens is 

described in the WHS Nomination Document and 
re eated below   This understanding is i ortant 
or in or ing decisions about the rotection  

conser ation  sustainable use and anage ent o  
the site  

Brief Synthesis

The Singa ore Botanic ardens  originally laid out 
in the s  is a green lung in the idst o  ra id 
and extensi e urban de elo ent   n addition to its 
botanic excellence today  the continued resence 
o  the Botanic ardens has ro ided generations 
o  Singa oreans and isitors alike with a sustained 
sense o  lace and anchor to the island s local 
cultural history

The Singa ore Botanic ardens is an exce tional 
exa le o  a British tro ical colonial botanic 
garden  which e erged during the th century 

eriod o  global ex ansion  ex loration and 
colonisation in Southeast sia   The Botanic ardens 
assumed a pre–eminent role in the promotion of 
economic botany in the Malay Peninsula and Straits 
Settlements administration during the late 19th 
century and early 2 th century   Today the landsca e 
of the Botanic Gardens bears testimony to the 
history o  British colonial botanic gardens  the th 
century colonial legacy of economic botany and the 
long lasting history of and unique contribution to 
the econo ic  social and scienti ic de elo ents 
o  the region   n articular  the ioneering work 

on rubber culti ation and techni ues or ta ing 
carried out in the 1880s and 1890s set in place the 
foundation of the early 20th century rubber boom 
in Southeast sia  

The Botanic ardens has a well de ined cultural 
landsca e which includes a rich ariety o  historic 
landscape features that demonstrate clearly 
its initial establishment as a pleasure garden 
in the s and its subse uent e olution and 
continued role as a botanic garden   The extensi e 
li ing collections include any eteran trees and 
unusually the site includes a six hectare tract o  

ri ary  lowland  e uatorial rain orest within its 
boundaries   n ense ble o  historic buildings 
including colonial style bungalows  built between 
the 1860s and 1920s for staff residences and 
ad inistration  contributes to the cultural landsca e 
o  the Botanic ardens

Since its beginning  the Singa ore Botanic ardens 
has been a leading centre in lant science  research 
and conser ation in Southeast sia   Today it is 
internationally recognised as a leading institution 
of tropical botany and horticulture and its library 
and herbariu  collections ser e as an i ortant 
re erence centre or botanists all o er the world   
The site represents the cradle of breeding science 
or orchids in sia  a hybrid rogra e ha ing irst 

been initiated in the Botanic ardens in the 2 s  
with or al orchid breeding rogra es continuing 
to the resent   

The Botanic Gardens has played an integral role in 
the social history o  Singa ore  ro iding a backdro  
or the li es o  residents  both ast and resent 

and a continual sense of place and identity in an 
otherwise changing city   t was and continues to be 
instru ental in the greening  and trans or ation 
o  Singa ore into a City in a arden  success ully 
implementing the former Prime Minister Lee Kuan 

ew s ision or this in the s

The British South and Southeast Asian colonial 
botanic gardens were ree inent in ter s o  other 
colonial botanic gardens  as a direct conse uence 
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o  their utually ad antageous role as out osts o  
the Royal Botanic ardens  ew   Singa ore Botanic 

ardens was art o  a wide network o  o er  
other British botanic gardens  which was any 
ti es bigger than that o  other colonial e ires  
All these sites to some degree contributed to 19th 
century de elo ents in econo ic cro  growing 
which established this region o  sia as an i ortant 
econo ic ower   Howe er  Ridley s late th
early 2 th century extensi e work on er ecting 
rubber culti ation and extraction  undertaken at 
the Singa ore Botanic ardens  co bined with his 
relentless ro otion o  the cro  can be singled 
out as perhaps the most significant contribution 
to Malaya becoming the biggest rubber producer 
in the world and creating an entirely new and 
boo ing econo y with global in luence   s stated 
by Brockway   between the two world wars, 
Singapore was the rubber capital of the world  

Other remaining British tropical colonial botanic 
gardens that ha e sur i ed ully or in art in South and 
Southeast sia include enang alaysia  eradeniya 
Sri anka  Calcutta ndia  and Hong ong   Only 

Peradeniya and Calcutta continue as significant 
botanic gardens today with a degree o  scienti ic and 
recreation unctions   The co bination o  Singa ore 
Botanic ardens  rich and di erse historic cultural 
landsca e  long established scienti ic  educational 
and recreational world class unctions  re arkable 
contribution to economic and ornamental plant 
research (particularly in relation to rubber production 
and orchid hybridisation  high le el o  authenticity 
and integrity; role in the greening of Singapore and the 
sha ing o  the island s identity  along with the resence 
o  a tract o  ri ary lowland rain orest ake it stand 
out when co ared to other si ilar ro erties

Criteria under which Inscription is Proposed 
(and Justification)

The Singapore Botanic Gardens is proposed for 
inscription on the World Heritage List under Criteria 
ii  and i  o  the orld Heritage Con ention

Criterion (ii) – “Exhibit an important interchange 
of human values, over a span of time or within 
a cultural area of the world, on developments 
in architecture or technology, monumental arts, 
town planning or landscape design”. 

The Singapore Botanic Gardens has been a 
prominent centre for plant research in Southeast 

sia since the th century   t continues to lay a 
leading role in the interchange o  ideas  knowledge 
and ex ertise in tro ical botany  agricultural 
economy and horticulture and represents an 
i ortant re erence centre or botanists all o er the 
world   The Botanic ardens has gained international 
recognition for starting and maintaining traditions 
in lantation agriculture  natural history  biodi ersity 
science and conser ation in the region and has also 

layed a i otal role in the greening o  Singa ore  
which in luenced town lanning in other cities in 
Southeast sia  

Criterion (iv) – “Be an outstanding example of a 
type of building, architectural or technological 
ensemble or landscape which illustrates (a) 
significant stage(s) in human history”. 

The Singapore Botanic Gardens is an outstanding 
exa le o  a British tro ical colonial botanic garden 
and the best reser ed o  its kind   This cultural 
landscape demonstrates its different stages of 
de elo ent since 5  through its layout11  extant 
historic landscape and built features and its uses and 
unctions   The e olution and sustained reser ation 

of the Botanic Gardens reflects the changing shift in 
attitudes regarding the role and functions of botanic 
gardens worldwide and throughout Southeast sia   
The assemblage of historic landscape features  and 
buildings and conser ed lowland ri ary rain orest 
in co bination  richly illustrate the de elo ent and 

ixed role o  the Botanic ardens during the eriod 
o  British colonisation   These  together with ore 
recent inter entions since Singa ore s inde endence  
which res ect the cultural heritage o  the ardens  
continue to su ort the ery signi icant scienti ic  
educational  cultural and recreational role and o er 
of the Botanic Gardens in the modern city-state of 
Singa ore  

11 The layout has le  the unusual legacy o  the English 
andsca e o e ent in a tro ical en iron ent
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Statement of Integrity

The No inated ro erty includes within its boundary 
all ele ents necessary to ex ress its Outstanding 

ni ersal alues   ts co leteness is re resented 
by the range o  landsca e eatures  buildings and 
structures ost closely associated with the Singa ore 
Botanic ardens as a British colonial botanic garden   
The layout and ense ble o  landsca e  buildings 
and structures included in the Nominated Property 
ha e high integrity  being in good condition and 
ha ing sur i ed irtually intact   The hysical abric 
o  the ro erty largely has not su ered ro  ad erse 
e ects o  de elo ents or neglect  with ina ro riate 
changes controlled through statutory protection and 

anage ent easures   n addition  late 2 th century 
changes re lect the on going de elo ent o  the 
historic use of the Nominated Property and its role in 

ublic education   They do not signi icantly dilute the 
cultural landsca e  strong sense o  lace or traditions 
that endure at the Singa ore Botanic ardens  

Statement of Authenticity 

The key attributes that contribute to the 
Outstanding ni ersal alues o  the No inated 

ro erty eet the conditions o  authenticity   The 
landsca e  buildings and structures within the 
No inated ro erty ha e high le els o  sur i ing 
authentic fabric and the spatial planning and 
layout o  the No inated ro erty is authentic   
Considerable elements of the Nominated Property 
are either still used in the anner in which they 
were originally intended  or are used in a anner 
that is sensiti e to their original ur ose  

Protection and Management Requirements

The No inated ro erty is rotected by laws o  the 
Singa ore o ern ent  na ely the arks and Trees 

ct and the lanning ct  which ro ide or a range o  
statutory conser ation designations and de elo ent 
control lanning easures that will rotect and 
conser e its attributes o  Outstanding ni ersal alue   
The majority of the Gardens is designated as a National 

ark  and the whole o  the No inated ro erty is 
designated as a Conser ation rea which includes a 
nu ber o  Conser ed Buildings and Structures  and it 
is also designated as a Tree Conser ation rea   orks 

a ecting these conser ation designations are strictly 
controlled under the rele ant legislation   The isual 
setting o  the No inated ro erty within the ro osed 
Buffer Zone is protected by stringent controls on the 
height and form of buildings implemented through the 
Singa ore aster lan   

ll land within the No inated ro erty is within the 
ownershi  o  the State and under the anage ent 
o  N arks   The Singa ore Botanic ardens  current 
annual o erating and sta  budget is S 5 illion  
with substantial additional unding a ailable to 
su ort a ariety o  in rastructural de elo ents 
and aintenance works   The Singa ore Botanic 

ardens e loys 25 ull ti e sta  su orted 
by an acti e olunteer base   Res onsibility or the 

ardens  o erall anage ent lies with its irector 
who is assisted by two Senior e uty irectors 
and our e uty irectors    The anage ent 

lan sub itted with the No ination ro ides an 
o erarching ra ework or the long ter  rotection 
and conser ation o  the No inated ro erty   
There are currently no substantial threats to the 
Outstanding ni ersal alues o  the No inated 

ro erty   

ttributes o  Outstanding ni ersal alue

 su ary o  the key attributes that together 
con ey the ro osed Outstanding ni ersal alue o  
the Singa ore Botanic ardens  and which need to 
be rotected  anaged and onitored  is ro ided 
o erlea

Other alues 

The significance of the Singapore Botanic Gardens 
includes other national and local alues  in addition 
to the Outstanding ni ersal alues o  the ro erty 
as a orld Heritage Site   t is i ortant that these 

alues are recognised and taken into account in 
decision aking about the uture anage ent o  
the site   n o er iew o  rele ant other national local 

alues is thus ro ided below:

 _ Other historic/cultural values – the Singapore 
Botanic ardens is one o  only a ew extant 
historic arks gardens in Singa ore and has been 

isited by a great nu ber o  i ortant guests 
including royalty and heads o  states
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 _ Other community and recreational values – 
the Botanic ardens attract a wide range o  users 
grou s who en oy di erse or al and in or al 
recreational acti ities  and o ers o ular e ents
acti ities   usical e ents  which ha e taken lace 
at the site since the s  re ain articularly 

o ular   The co unity alue attached to the 
site is rein orced by the resence o  olunteers  

 _ Nature conservation value – besides the 
i ortant conser ation research work being 
carried at the Botanic ardens  the site itsel  is o  
local nature conser ation i ortance  ro iding 
habitats or a range o  s ecies   The Rain orest is 

articularly aluable  

 _ Aesthetic and architectural values – the 
design of the Botanic Gardens has aesthetic 

alue  which is also true o  its horticultural 
dis lays so e designed lanted or ublic 
en oy ent rather than botanical research    
range o  buildings structures within the ardens 
ha e architectural alue e g  Holttu  Hall   

 _ Educational value – the Botanic Gardens is 
o  high educational alue   The ardens works 
closely with the inistry o  Education and ha e 
aligned their educational re it with the lobal 
Strategy or lant Conser ation    educational 
acti ities were run at the site between ril 2 2 
and March 2013 (including formal and informal 
acti ities   

 _ Tourism and economic values – the Singapore 
Botanic ardens is the ost isited botanic 
garden in the world   t recei ed a roxi ately 

 illion isitors in 2 2  and is a key isitor 
destination in Singa ore
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1.) The Botanic Gardens’ role as a leading 
centre in plant science and conservation, 
which has been a key function for the site 
since the late 19th century.  

reas o  ocus ha e included:

 _ lant exchange and econo ic botany  associated 
with colonial lantation cro s

 _ lant breeding orna ental lant research
 _ lant taxono y and syste atic botany
 _ Biodi ersity and lant conser ation   
 _ Ca acity building and collaborati e work  the 

Botanic ardens continues to endea our to share 
its knowledge and skills widely and encourage 
collaborati e research   

2.) The well-defined multi-layered cultural 
landscape, which includes a rich assortment 
of historic features and clearly demonstrates 
the site’s evolution.  

This includes:

 _ The site s original s leasure garden layout  
an unusual landscape design in the tropics 
containing interconnecting cur ing athways and 
ro enades  a le elled arade area or ilitary 

bands to lay usic and a ocket o  ri ary 
lowland rain orest   t also includes Swan ake  
created in 

 _ Other historic landscape features including 
heritage trees  heritage lant collections e g  

rangi ani collection  al  alley  The ell 
2  the Sundial arden 2  and brick ste s 

constructed during the Second orld ar   
 _ The ense ble o  sur i ing historic buildings and 

structures e g  Burkill Hall and the bandstand   

3.) The invaluable living and preserved 
plant collections, which underpin the site’s 
scientific, conservation, educational and 
recreational functions.  

These consist of:

 _ The li ing collections which include  lant 
accessions which re resent 22  lant a ilies  

 general  5  s ecies and 2  taxa    
nu ber o  accessions re date the ardens  
establish ent and so e are rare   The site also has 
genetic collections

 _ The reser ed collections  housed in the 
internationally accredited Herbariu  which 
include 5  dried a er ounted lant 
s eci ens  o  which  are ty e s eci ens  

 ungi s eci ens and 2  lant ungi 
s eci ens reser ed in alcohol   

 _ The bibliogra hic and isual re erence collections  
housed in the library and archi e  which include 
2  books a hlets   ournal titles  2  

aintings  illustrations   

4.) The site’s key contribution to the 
development of Singapore’s identity and 
social development.

 _ The continued resence and sur i al o  the Botanic 
ardens con eys a strong sense o  lace and 

identity to Singa oreans
 _ The site ro ides a cherished and o ular agshi  

green s ace and isitor attraction  which continues 
to foster community cohesion and cultural and 
social ties in Singa ore

5.) The site’s key contribution to the greening 
of Singapore, which has influenced town 
planning in other cities across the world.

 _ The Botanic ardens was central in a ractical  
training and research ca acity  to the deli ery 
o  ee uan ew s arden City  now City in a 

arden  ision   
 _ Today it lays a central role in ro iding ex ertise 

and lant aterial or in situ conser ation e orts 
in Singa ore  it deli ers i ortant educational 
acti ities and also re ains a key co onent o  
Singa ore s green in rastructure network
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4.0 KEY MANAGEMENT ISSUES

General

This chapter identifies ways in which the 
Outstanding Universal Values, authenticity and 
integrity of the Singapore Botanic Gardens, and its 
other values, are vulnerable to change, and also 
opportunities for how they can be enhanced and 
used sustainably.

Protecting the Site’s Outstanding Universal 
Value

Planning and Policy Framework 

The Nominated Property is protected by laws of the 
Singapore Government, namely the Parks and Trees 
Act (Cap. 198A) and the Planning Act (Cap. 232), 
which provide for a range of statutory conservation 
designations (see Section 2.5) and development 
control planning measures that afford protection of 
the site’s OUV, authenticity and integrity.  

Issue 1: The need to take into consideration the 
WHS status of the Singapore Botanic Gardens 
through the land use planning system and 
development control

Land use planning in Singapore is carried out 
by URA, the national land use planning and 
conservation authority, in conjunction with other 
government agencies.  A long–term approach 
to land use planning has enabled Singapore to 
achieve a balance between development and 
conservation of natural and cultural heritage assets.  
The Singapore Concept Plan is the strategic land 
use plan that guides Singapore’s development over 
a 40 to 50 year period.  This is supported by the 
Singapore (URA) Master Plan which is the statutory 
land use plan prepared under the Planning Act for 
guiding Singapore’s development in the medium 
term over a 10 to 15 year period.  The Singapore 
(URA) Master Plan translates the broad long–term 
strategies of the Concept Plan into detailed plans 
to guide development, and sets out land use zoning 
and plot ratio/intensity policies for land in Singapore.  

Development control plans such as Landed Housing 
Area plans and Building Height Plans are published 
to provide further elaboration and guidance of the 
planning intention of the Singapore (URA) Master Plan. 

The Nominated Property is substantially reflected 
as a national park and a conservation area in the 
Singapore (URA) Master Plan.  Under the Singapore 
(URA) Master Plan Written Statement, when 
determining a planning application, the competent 
authority is required to take into consideration 
relevant guidelines for national parks that may be 
issued by the National Parks Board and relevant 
conservation guidelines.  The competent authority 
may also, in determining a planning application, 
impose requirements with regard to the Nominated 
Property as a national park and conservation 
requirements as it may deem expedient or necessary.

Following inscription, the status of the Singapore 
Botanic Gardens as a World Heritage Site, in addition 
to its status as a national park and a conservation 
area, should be taken into consideration by the 
competent authority in determining planning 
applications that may have implications for the 
protection of the Outstanding Universal Values, 
integrity and authenticity of the World Heritage Site.

Should the Nominated Property be inscribed on the 
World Heritage List, there would be an opportunity 
for its boundary as well as that of the proposed 
buffer zone to be reflected in URA’s ‘Special and 
Detailed Control Plan’ (SDCP).  The SDCP is a 
development control plan issued by the Competent 
Authority under paragraph 2.5 of the Master Plan 
Written Statement to elaborate on the planning 
intention of the area.  Reflecting the boundary of the 
Nominated Property and its buffer zone in the SDCP 
would give recognition to the Singapore Botanic 
Gardens as a World Heritage Site and would help 
guide development within the Singapore Botanic 
Gardens as well as its surrounding. 

The Rainforest area is designated as a Nature Area 
under URA’s Parks and waterbodies Plan. Following 
inscription, the Tyersall Learning Forest, although 
not part of the Nominated Property, has potential 
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to be considered for designation as a Nature Area as 
its high biodiversity and conservation value greatly 
enhances the Rainforest.

Issue 2: The need to maintain effective 
application of the development control system 

The principle legislation that regulates development 
of land and conservation in Singapore is the 
Planning Act. Under the Planning Act, any 
proposal to develop land or to carry out works in a 
conservation area (e.g. to erect a new building, to 
carry out additions or alteration to or change the 
use of an existing building) is required to obtain 
planning and/or conservation permission under the 
Act before the development or works are carried 
out.  An effective regulatory system is thus in place, 
such that proposals for new developments, change 
of use or alterations to existing buildings of the 
Nominated Property or land within the Buffer Zone 
are subject to planning or conservation  permission 
(unless otherwise exempted).  This regulatory 
process allows URA to assess each proposal and to 
consciously guide developments in accordance with 
the intended outcomes.

The Nominated Property is zoned ‘Park’ in the 
Singapore (URA) Master Plan 2008, which requires 
that the land be set aside for use as a park or 
garden, for the enjoyment of the general public.  
The Nominated Property also falls within a gazetted 
Conservation Area.  Hence, any proposal to carry out 
works within the Singapore Botanic Gardens (whether 
it is development, change of use or conservation 
restoration works) will be required to obtain a 
conservation permission under the Planning Act.

The Conservation Guidelines (URA, 2011) provide 
the conservation principles, planning parameters 
and restoration guidelines for conserved shop 
house and bungalow building typologies, as well 
as planning parameters and envelope control 
guidelines for new buildings within Conservation 
Areas.  It is an owner’s responsibility to upkeep a 
conserved building or structure.  However, if the 
building is not in a state of good and serviceable 
repair or in a proper and clean condition, the 
Commissioner of Buildings may, by written 
notice, require the owner to carry out repair and 
maintenance works. 

Setting of the Singapore Botanic Gardens 

Issue 3: The need to protect the site’s setting 
from inappropriate development 

The land within the proposed Buffer Zone is zoned 
in the Singapore (URA) Master Plan (2008) for a mix 
of uses such as Residential, Education and Open 
Space.  Development within the Buffer Zone is 
assessed based on the Singapore (URA) Master Plan 
and also detailed development control plans and 
guidelines.

In areas designated as ‘Landed Housing Areas’ 
(including ‘Good Class Bungalow Areas’), landed 
housing developments are subject to lower 
permissible building height of not more than 2 
storeys tall.  For Good Class Bungalow Areas, there 
are also more stringent controls on site coverage, 
to reduce the extent of built-up areas such that the 
environment retains, as much as possible, an open 
and wooded character.

As for other non-landed residential and/or non-
residential developments within the proposed 
Buffer Zone, these are generally zoned with a lower 
plot ratio of 1.4, the intention being to maintain 
a low rise/low density character congruent to 
the Nominated Property.  To safeguard the visual 
amenity of the Nominated Property, the Building 
Height Plan also provides for more stringent height 
controls on developments in close vicinity of the 
Botanic Gardens.

Given the protective heritage designations and 
controls that apply to the Nominated Property, 
proposals for new development or change that 
would harm its Outstanding Universal Values are not 
likely to be permitted.

There are no designed views between the site and 
the surrounding area and views out of the site 
are limited.  The visual setting of the Nominated 
Property is protected by stringent controls on the 
height and form of existing/proposed new buildings, 
implemented through the Singapore (URA) Master 
Plan.  Potential future development pressure or 
changes in land use within the visual setting of the 
Nominated Property should however be carefully 
monitored. 
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Conserving the Site

Landscape 

Issue 4: The need to conserve and enhance 
the historic layout, landscape and planting 
framework

The Nominated Property’s landscape is central to 
its values and significance as a cultural landscape 
of Outstanding Universal Values.  It includes a rich 
variety of landscape features from different periods 
that clearly demonstrate its initial establishment 
as a pleasure garden in the 1860s and subsequent 
evolution and continued role as a botanic garden.  
Its 1860s layout (containing interconnecting curving 
pathways and promenades, a levelled parade area 
for military bands to play music and a pocket of 
primary lowland rainforest12) has survived virtually 
intact and has left an unusual legacy of the 
English Landscape Garden Movement in a tropical 
environment.  The living collection, which includes 
specimens pre-dating the creation of the Gardens, 
provides much of the character and structure of 
the historic and more modern landscape whilst 
also providing a crucial scientific resource.  Central 
to conserving the Outstanding Universal Values, 
integrity and authenticity of the Singapore Botanic 
Gardens is a need to maintain the historic landscape 
layout and character whilst sustaining the Gardens’ 
tradition of change and contemporary landscape 
design (see Issue 8).  The site should be recognised 
as a living cultural landscape.

In light of the dynamic nature of plants and possible 
threats to the living collection (e.g. loss of plants due 
to age, pest and disease or the weather), it will be 
essential that a cyclical programme of maintenance 
and planting is delivered (succession planting needs 
to be planned for).  The Botanic Gardens continues 
to be managed according to historic ‘Lawn’ areas 
(see Figure 1 of Appendix ii).  An assessment of 
each Lawn was recently undertaken (providing 
information on their content, heritage value, present 
condition, constraints, strengths, weaknesses and 
potential for improvement) and individual ten year 
action plans devised.  Together these form the 10 
Year Living Collection Management Plan.  Actions 
include, for example, the need to de-accession 

12 See issue 20 for information relating to the conservation of 
the Rainforest

certain plants, enhance the water quality of some 
water bodies (e.g. the stream in Lawn C), enhance 
the condition of particular plant collections (e.g. 
the bonsai collection in Lawn N and some of the 
palms in Lawn W) and provide plant labels and 
interpretation.  The Living collection Management 
Plan should be regularly reviewed and updated as 
and when appropriate. 

As illustrated on Figure 8 there are a number of key 
view corridors within the Botanic Gardens that give a 
sense of openness in some areas and also assist visitors 
in orientating themselves.  These views should be 
conserved and the intended openness of a number of 
Lawns sustained both through ongoing maintenance 
of the existing vegetation (which typically grows very 
quickly and can thus rapidly change the character of a 
Lawn) and strict control of new planting.

The Nominated Property is predominantly inward 
looking.  The tree cover and vegetation along its 
southern, eastern and western edges provides a 
strong sense of enclosure and insulation from the 
surrounding urban areas.  This is re-enforced by 
the presence of display gardens to the north and 
the Tyersall Learning Forest to the west, which 
both form part of the Buffer Zone and the wider 
Singapore Botanic Gardens.  There is a need to 
maintain, and where appropriate enhance, the 
existing treescape/vegetation around the periphery 
of the Nominated Property to sustain the Gardens’ 
character and atmosphere and the cherished feeling 
of seclusion and escape from the city it affords.  
The western historic limit of Lawns F and G (shown 
on Figure 1: Appendix ii) should be carefully 
retained when the Tyersall Learning Forest is fully 
incorporated into the Singapore Botanic Gardens.

Issue 5: Understanding the historic development 
of the landscape 

Whilst well documented, the historic development 
of the Gardens is currently difficult to discern on-
site and should be better interpreted.  The former 
presence of important Economic Gardens in the 
northern half of the site goes mainly undetected 
by visitors, who are also generally unaware of the 
historic relationship of Houses 1-5 with the former 
Raffles College located just beyond the boundary of 
the Nominated Property.
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A heritage museum, opened in 2013, provides 
valuable information about the site’s history and its 
key heritage features.  It includes, for example, an 
interactive table that allows visitors to see how the 
site has changed over time. A range of interpretation 
panels are also progressively being installed across 
the site. 

Issue 6: Conservation of Heritage Trees

The Nominated Property includes 44 Heritage 
Trees13 for which arboricultural assessments are 
currently being carried out.  Each assessment 
includes a list of actions to enhance the health/
structural integrity of individual trees.  A site wide 
arboricultural strategy has also been developed as 
part of the 10 Year Living Collection Management 
Plan.   

Small fences are due to be erected around a number 
of Heritage Trees to alleviate soil compaction issues 
associated with visitor footfall and some damage 
caused by individuals climbing on the trees.  It 
is important to implement succession plans for 
heritage trees in order to maintain their heritage 
lineage.  Due to the frequency and severity of storms 
in Singapore, lightning conductors have been fitted 
on all heritage and tall trees in the Gardens.

Issue 7: Display of the living plant collection

The living collection is part of an ongoing and 
evolving curation programme, which seeks to ensure 
that research and conservation needs are met, 
keynote specimens (e.g. of heritage or horticultural 
value) are conserved, the historic character/
structure of the landscape is maintained and a 
quality visitor experience is provided.  To inform 
decisions relating to the retention/replacement of 
individual plants within the living collection, each 
plant is assigned one or more values (e.g. heritage, 
scientific, horticultural).  In accordance with the 
Gardens’ Acquisition and Retention Policy, there 
is an intention to replace ‘low value’ plants with 
new ‘higher value’ ones and, wherever appropriate, 

13 Heritage Trees are included on a non–statutory register by 
the NParks Heritage Tree Panel under the 2001 Heritage 
Trees Sche e   The Heritage Tree anel has a ulti agency 
representation and includes community representatives 

to replace plants with new more accurately 
documented plant material (particularly in relation 
to provenance).  There would be value, as part of the 
public offer, to communicate the different values 
attached to the living collection/specific plants.  
Ongoing efforts to label and interpret the living 
collections should be sustained.

Going forward, there is a need to take into account 
and accommodate the likely effects of climate 
change on the living collection.  The most likely 
risks at present are an increased incidence of 
severe weather events leading to storm damage 
or prolonged droughts and changes to existing 
growing conditions.  The selection and planting of 
new specimens may need to become more climate 
driven. 

There are opportunities for the Botanic Gardens 
to realise its conservation mission on a local scale 
through the promotion of increased biodiversity 
within the Gardens.  More information regarding 
opportunities to enhance the Gardens’ nature 
conservation value is provided under Issues 17-21. 

Issue 8: Opportunities for contemporary 
landscape design 

Botanic Gardens are dynamic and living landscapes, 
where change is not only inevitable and continuous 
but also integral to their history and continued 
viability.  Going forward, it will be important to 
ensure that historic and contemporary landscape 
elements are represented in a balanced and 
cohesive way, respecting and promoting each 
other’s significance.  New additions will need to be 
in keeping with the context of the historic landscape 
framework and carefully sited.  Going forward 
there would be benefit in considering developing a 
Historic Landscape Improvement Plan; which would 
include a detailed WHS/historic landscape vision 
and heritage improvement strategy, to guide this.  

Issue 9: Enhancing the nursery facilities

The Gardens’ nursery facilities are essential to 
the ongoing conservation of the living collection.  
The nursery facilities located within the Potting 
Yard and National Orchid Garden (within the 
Nominated property) as well as the Plant Resource 
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Centre (immediately outside the Nominated 
Property, within the Buffer Zone) are all in need 
of refurbishment and/or expansion.  Works to 
address this are scheduled to take place in the very 
near future and funding is already in place for the 
National Orchid Garden and Plant Resource Centre 
refurbishments.

Issue 10: Opportunities to enhance the public 
realm/hard landscape elements

The Gardens includes a wide range of hard 
landscape/public realm elements (e.g. signage and 
markings, fencing, seating, bins, path surfaces, plant 
containers and lighting) which need to meet visitor 
requirements (in terms of their functionality and 
location) and contribute positively to the landscape 
setting.  There would be value in developing site-
wide public realm design guidelines to ensure that 
going forward all elements contribute to the visual 
appearance of the site and the sense of quality, 
are not considered in isolation but on how they 
work and complement one another and enhance 
the cohesiveness of the site; whilst providing high 
quality visitor infrastructure.  Such guidelines could 
be part of a Historic Landscape Improvement Plan.

Issue 11: Training needs 

It is recognised that some members of staff 
would benefit from receiving targeted botanical/
horticultural training, which would enrich the 
guidance provided to on site maintenance 
contractors.  A training programme has been 
established, which should be regularly reviewed.  
Trainee managers also benefit from the ‘master 
classes’ delivered by visiting botanical specialists.  
The need for staff to gain a Workforce Skill 
Qualification from the Centre for Urban Greenery 
and Ecology should also be explored.

Ensuring that suitably skilled staff can manage 
and maintain the site is of high importance.  There 
would be benefit in exploring opportunities to re-
establish a School of Horticulture in the Gardens.  
With its internationally renowned living collections, 
herbarium, botanical library and expert staff, the 
Singapore Botanic Gardens provides an ideal 
environment in which to learn about horticulture 

and botany.  This would allow individuals to gain a 
specialist skill set and qualification not currently on 
offer in Singapore or the Southeast Asian region and 
would support a possible shift in the maintenance of 
the Gardens, away from a reliance on contractors.  

Built Heritage

Issue 12: Deterioration due to climate and pests

Both the humid tropical climate of Singapore and 
the presence of certain termite species have an 
impact on the condition of a range of buildings in 
the Gardens, contributing to faster deterioration 
of their fabric (particularly wooden buildings).  
Strategies are in place to alleviate these issues, 
including a regular maintenance programme and 
pest control (work is ongoing to identify appropriate 
biological control measures).  Due to the frequency 
and severity of storms, lightning conductors have 
been fitted on all buildings.

Issue 13: The need for regular inspections and an 
ongoing maintenance programme 

The site’s historic buildings are currently inspected 
on a quinquennial basis and subject to ongoing 
maintenance.  It is essential that this is sustained, 
preventing or reducing the need for repair and 
deferring the need for major and expensive work.  
The Garage and House 6 are in need of external 
decoration and/or repair (The former has some 
termite damage and a leaking roof ).

Conservation permission should be obtained 
from the Competent Authority prior to any 
refurbishment/restoration works being carried out 
to Conserved Buildings/Structure.  All works must 
comply with the Conservation Guidelines issued by 
URA.  

Issue 14: The need for Building Conservation 
Plans 

The ensemble of historic buildings/structures in 
the Botanic Gardens contributes to the significance 
of the cultural landscape.  As such, it is crucial that 
the physical fabric, basic structure and setting 
of these structures are conserved, including any 
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significant internal fittings/decorations.  In line with 
best practice, individual building conservation plans 
should be developed, outlining the significance of a 
historic building/structure and how that significance 
will be retained in any future use, alteration, 
development or repair; addressing particular needs 
and issues.  These could form part of an overall 
Historic Landscape Improvement Plan.  A survey of 
the interior and surviving historic features (including 
the layout) of each historic building/structure 
should be undertaken and information fed into the 
relevant building conservation plan.  

There would be benefit in protecting the setting 
of each historic building/structure through the 
establishment of individual buffer zones around 
the buildings/structures within which none or only 
very selective development would be permitted.  
Opportunities to enhance the landscape setting of 
the historic buildings/structures should be explored 
and appropriate actions included in the 10 Year 
Living Collection Management Plan and cross-
referenced to appropriate building conservation 
plans (e.g. there would be benefit in removing the 
shrubberies surrounding the base of the bandstand 
and in replacing some of the plants around Corner 
House which are causing excess moisture to 
accumulate on the walls of the building).  

Issue 15: Opportunities for contemporary 
architecture 

Apart from the historic buildings in the Gardens, 
there are a number of newer buildings ranging from 
offices and laboratories to visitor facilities (e.g. food 
and beverage facilities).  It is inevitable that there will 
continue to be a need/demand for a range of new 
buildings and structures as the Gardens continue 
to develop and the visitor offer/scientific research 
needs are reviewed.

New additions will need to be in keeping with 
the context of the historic landscape framework 
and carefully sited.  Going forward there would 
be benefit in considering developing a Historic 
Landscape Improvement Plan, which would 
include a detailed WHS/historic landscape vision 
and heritage improvement strategy, to guide this..  
A set of design guidelines (on height, volume, 
composition, choice of materials etc) could also be 

developed as part of this strategy to ensure that all 
additions are of a high architectural quality and do 
not impact negatively on the OUV of the site.

Issue 16: Building infrastructure having to meet 
21st century standards and uses

Legislation and regulations relating to health 
and safety, equality of access and environmental 
standards can mean that changes are needed to 
heritage assets.  Careful assessment and planning 
is essential in formulating options which will satisfy 
legal requirements whilst best safeguarding a 
historic asset’s fabric and character.

All of the site’s historic buildings are currently in 
use but no longer serve their original functions.  
Some functions, such as the provision of residences 
for senior staff, ceased decades ago, whilst others 
(e.g. provision of laboratory or herbarium facilities) 
were relocated to new buildings.  Ensuring that the 
current and future function(s) of a building does not 
adversely affect its setting, character and fabric is 
important to its conservation.

Nature Conservation 

Issue 17: The need to establish a baseline for 
monitoring biodiversity 

Whilst a range of ecological surveys have been 
undertaken at the Singapore Botanic Gardens 
(including bird surveys), there is a need to undertake 
a habitat survey of the entire property (besides the 
rainforest).  The purpose of the survey will be to map 
the habitats present within the property, record the 
wider landscape context within which the property 
is positioned and provide the scope for identifying a 
suite of more detailed ecological surveys.  

Overall, the combination of habitat and species 
surveys will provide the baseline from which 
opportunities to conserve and enhance the site’s 
nature conservation value can be identified 
(including actions relating to future habitat/
creation/enhancement and management practices).  
Without a basic knowledge of the distribution 
and abundance of the floral and faunal species 
present within the site (including and understanding 
of dispersal and migratory patterns), it will be 
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difficult to assess the risks and opportunities which 
either currently, or may in the future, affect the 
management of the site. 

The suite of detailed surveys developed through 
the initial habitat survey and desk study will 
need to be incorporated into a rolling monitoring 
programme against which future changes in species 
abundance and distribution can be measured, and 
corresponding management work delivered. 

Issue 18: Assessing the effects of visitors on the 
nature conservation value of the Nominated 
Property

In tandem with the ecological surveys outlined 
above, detailed visitor survey information will 
also be required.  The survey will need to identify 
numbers of visitors using the site, their distribution 
in terms of both preferred locations to visit and time 
(of day), and particular ‘hot spots’ i.e. areas that 
are particularly favoured by visitors and the use of 
‘desire lines’ (unauthorised routes that provide a 
cut-through or route that is not a designated path).  
The effects of visitor pressure on biodiversity may 
have both direct (e.g. disturbance) and indirect (e.g. 
compaction or erosion) effects.

Without this information it will be difficult to assess 
the potential effects that visitors are having on 
the ecological interest of the site.  Visitor surveys, 
analysed in combination with the biodiversity 
surveys, will help to provide an understanding of 
what or where visitor pressure may be affecting the 
site and what management or landscape design 
(layout) responses, may be most appropriate to 
managing those pressures. 

Issue 19: Development of a site-wide 
Biodiversity Conservation Plan 

The combined information relating to Issues 
17 and 18 will provide the basis for a site-wide 
Biodiversity Conservation Plan.  The Plan will need to 
encompass the management of current condition, 
but also encompass opportunities to enhance the 
site’s overall biodiversity value, into the future.  It 
will also need to ensure that the site’s attributes 
of Outstanding Universal Value are conserved.  
Requirements to control invasive species that could 

threaten the site’s importance as a botanic garden, 
as well as its biodiversity interest, are likely to feature 
prominently in the plan. 

Issue 20: The need to conserve the Rainforest 

The six hectare area of primary lowland rainforest, 
deliberately preserved when the Gardens was first 
established, is located in the southern half of the 
Gardens.  Due its relatively small size the Rainforest 
suffers from ‘edge effects’ and requires constant 
attention to reduce and, ideally, eliminate invasive 
weed species that enter around its margins, and to 
control the rampant growth of lianas that thrive in 
the undisturbed areas where ecological balance is 
lacking.  Its composition is known to have changed 
over time and it appears to have become less humid.  
Its layers have slowly diminished with changes in the 
micro-environment of the soils and the surrounding 
environmental conditions - this change has caused 
the ground layer and shrub flora to be greatly 
reduced.  Efforts to enhance the condition of the 
Rainforest are ongoing, with recent works including 
the provision of raised boardwalks to allow better 
species connectivity and minimise the impact of 
visitors walking through it.  

Opportunities for enhancing the Rainforest are 
set out in the Action Plan for Lawns U, V, N and M.  
These include reinforcing the Rainforest with species 
that can be expected to have once occurred within it 
(or in similar forests of the region), removing invasive 
species and investigating ways to increase humidity 
levels (e.g. sprinkler system).  Some of the most 
important trees in the rainforest are represented 
by only one or two individuals, which reinforces the 
need for a long-term plant replacement strategy to 
be in place at the Gardens.

Issue 21: Connectivity and the long-term 
sustainability of the site’s biodiversity

The site is relatively small and is, in large part, 
surrounded by urban development.  Whilst it 
remains isolated from other areas of greenspace, 
the longevity and sustainability of the species 
assemblages that the site supports, are likely to 
remain fragile and subject to deterioration over 
time.  A key long-term issue is the need for green 
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corridors and stepping stones to connect the site 
with the Central Catchment, in order to facilitate 
the dispersal of species, reduce the effects of 
fragmentation and increase the site’s long-term 
resilience to environmental change.  

Environmental Sustainability 

Issue 22: Best practice in relation to 
sustainability

Whilst environmental sustainability and related best 
practice is at the forefront of the management of 
the Gardens, there would be benefit in this being 
better communicated and showcased as part of the 
visitor experience.  

The Gardens has a corporate ethos of environmental 
sustainability and together with the National Parks 
Board as a whole is accredited with ISO 14001.  
Internally the Gardens already undertake numerous 
measures that contribute to its environmental ethos.  
These include:

 _ Leaf litter management, which involves the 
re-use of all leaf litter found in the Gardens as 

ulch   This ini ises  a ongst any things  
desiccation, erosion and root damage and 
bu ers local icrocli ates against i balance  
favouring biotic interactions (worms, micorrhizae 
etc).  Educating people about why leaf litter is 
being retained is crucial.  

 _ Recycling of all green horticulture waste.

 _ Integrated pest management in the living collections, 
with che icals used as a last resort   E orts to 
seek biological agents and controls are ongoing.  In 
collaboration with NParks’ Conservation Division, 
pests such as squirrels are captured and relocated to 
the nearby island of Pulau Ubin, to repopulate the 
reduced population there.

 _ Use of zero-emissions vehicles on-site, wherever 
possible.  

 _ Ongoing investigation into the use of 
environmentally friendly lighting systems, to 
minimise light pollution.  

 _ Storm water management - future plans include 
expanding existing storm water recipient areas.

This sustainability ethos has also been realised 
through building development – the CDL Green 
Gallery is Singapore’s first purpose-built zero-
energy gallery, which includes two eco-innovative 
technologies and sustainable features such as 
a green roof and walls.  The Green pavilion also 
features a green roof.   Proposals, trials and already 
implemented methods for more sustainable 
practices developed by the Botanic Gardens’ staff 
are shortly due to be showcased to the rest of 
NParks and Singapore’s horticultural industry.  

There would be benefit in an overall Sustainability 
Strategy/Statement being formulated for the 
Botanic Gardens, outlining its commitment and 
strategy towards all areas of sustainability.

Climate Change 

Issue 23: The effects of climate change on the 
Nominated Property

A Climate Change Study has been commissioned by 
the Singapore National Climate Change Secretariat 
to examine Singapore’s vulnerabilities to climate 
change.  Phase 1 of the Study was completed 
in 2009 and looked at the physical effects of 
climate change such as changes in sea-level and 
temperature rise.  The findings of the Study are that 
‘by 2100, average temperatures could increase by 
2.7 to 4.2 degrees Celsius; while sea levels could 
increase by 0.24 to 0.65m’.  No discernible trend 
was identified in relation to change in rainfall, 
necessitating further studies.  Phase 2 of the Study 
has been commissioned and will look at other 
projected effects of climate change, such as public 
health, biodiversity and energy consumption.  Staff 
at the Botanic Gardens are also currently conducting 
research into climate change in Southeast Asia and 
are due to present their findings at a conference in 
January 2014.

The most likely direct impacts of climate change to 
the Nominated Property are increased incidences of 
severe weather events leading to storm damage or 
prolonged droughts (impacting on water resources) 
and changes to existing growing conditions 
(although there is much uncertainty about how 
individual species will respond).  

In light of the existing frequency and severity of 
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storms in Singapore, lightning conductors have 
already been fitted to all heritage/tall trees and 
buildings.  These are inspected on a regular basis.  
Ensuring that viable stock is available for replacing 
damaged plant material, as appropriate, will be 
important – this reinforces the aforementioned 
need for a site-wide plant replacement strategy.  
Considerable droughts were experienced in 
2012, which resulted in the Botanic Gardens 
almost running out of irrigation water – staff are 
considering options for improved water storage 
(including expanding existing storm water recipient 
areas/recycling rain water) to ensure that a 
sustainable source of irrigation water is available 
to maintain the living collection.  The Gardens’ clay 
base exacerbates drought related issues for trees, 
which are at a greater risk of falling over if the clay 
shrinks.  Water conservation measures via soil 
mulching (leaf litter management) are already in 
place and will become increasingly important.

Whilst the likelihood of a micro-burst storm 
affecting the Singapore Botanic Gardens is small, 
it cannot be ruled out or prevented – such a storm 
would have the potential to cause significant 
damage to both the living collection and buildings.

There is a need for the risks, opportunities and 
constraints to the Singapore Botanic Gardens of 
climate change to be further analysed and for 
appropriate adaptation strategies to minimise its 
effects to be developed.  

Risk Management and Counter-Disaster 
Preparedness 

Issue 24: The need for risk management and 
counter disaster preparedness

NParks has developed a Risk Management Plan 
(which encompasses the Botanic Gardens) which 
identifies key risk areas and measures to mitigate 
these (as far as practicable) as well as procedures 
to respond quickly and effectively to a range of 
potential incidents.  Few disasters currently present 
a foreseeable threat to the Nominated Property.  The 
biggest risks are associated with fire (affecting the 
site’s buildings) and severe storms (affecting the site 
as a whole), for which preventive measures are in 
place.  

In light of Singapore’s climate, the provision of 
irrigation during times of drought and the no fires/
smoking policy enforced across the entire site, 
fire is not anticipated to be a major threat in the 
landscape.  Fire protection systems, checked by 
specialist contractors on a monthly basis, have 
been installed in all buildings.  The Herbarium has 
been fitted with a sprinkler system and the Type 
Collection is kept in a separate room which can be 
filled with inert gases in the advent of fire (this is also 
the case for the Library’s Rare Books Room).  The 
Botanic Gardens is currently exploring options to 
improve the Herbarium’s storage system to enhance 
protection against pest and water damage (if the 
sprinklers were to be turned on).  In addition, staff 
receive fire safety training.

Whilst storms (including micro-bursts) cannot be 
prevented from happening, a number of protective 
measures are in place.  All buildings and heritage 
trees have been fitted with lightning conductors and 
a plant replacement strategy is being developed for 
the living collection.  Trees are inspected every 12-18 
months and heritage trees on an annual basis to 
ensure public safety and tree health (an on–going 
pruning schedule is also in place).  Supplementary 
inspections are carried out as and when necessary, 
e.g. following storms.  The Rainforest can be closed 
off to the public during stormy weather.  

In order to counteract potential issues such as 
power outage/failure of cooling and ventilation 
mechanisms, which would affect plants grown in 
protected environments (e.g. cool houses), the 
Botanic Gardens maintains a chiller and generators 
on standby.

As discussed previously a more in-depth risk 
assessment should be carried out in relation the 
potential impact that climate change may have 
on the living collection, landscape and overall 
significance of the site.  A long-term strategy will 
need to be developed and regularly reviewed in light 
of possible changes to climate change indicators 
and climate predictions.  It may be necessary to 
adjust the Acquisition and Retention Policy, to 
re ect this ossibility

There is a need to closely monitor the possible 
presence of wild boar in the Gardens, as wild boar 
were recently spotted close to the site.  Wild boar 
have the potential to cause great damage to the 
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living collections if they were to enter the site.  A risk 
assessment should be carried out and preventative 
measures put in place were possible.  

Sustainable Use of the Site

Scientific Research

Issue 25: Ensuring the site remains a leading 
centre for plant research and conservation 

The Singapore Botanic Gardens is a leading centre 
for plant research and conservation.  As described 
in Section 2.2 the Gardens has important science 
resources both institutionally and individually.  
These include the Herbarium (which houses the 
preserved collection), laboratory facilities (which 
house the genetic collection), the library (which 
houses the bibliographic and reference collections) 
and the gardens/living collection.  Approximately 
30 individuals work within the Gardens’ Research 
and Conservation Branch, 25 being scientists.  
Conducting botanical research into and facilitating 
the conservation of plant diversity is fundamental 
to the Gardens’ being/mission and the protection of 
its authenticity of function.  To sustain this as well as 
its recreational and educational roles, the Gardens 
depends on having expert staff; well-documented, 
maintained and up-to-date living and preserved 
collections that are continually enriched and 
interpreted; and high quality facilities.  A summary 
of the collections held at the Gardens and their 
relevance is provided in Section 2.2.   

The needs of the Research and Conservation branch 
include, amongst many things, plant material, 
working space, laboratories, and library facilities as 
well as human and financial resources.  Continual 
monitoring of these resources is essential and long-
term plans needed to ensure critical shortfalls are 
prevented.  A need has been identified for additional 
working space in the Herbarium, along with better 
storage (to enhance protection of the specimens 
against potential damage from water, if the sprinkler 
system was to be turned on, and pests) and a walk-in 
freezer room.  The spirit room is at full capacity and 
needs to be enlarged.  The Plant Resource Centre 
is due to undergo major refurbishment works and 
some of the equipment in the laboratories is being 
updated.  Guest rooms for visiting researchers are 

now available in Ridley Hall, which has enhanced 
the collections’ accessibility.  Some of the material 
forming part of the documentary and visual 
reference collections is not currently being stored 
according to best practice guidance (e.g. some 
archival material is staked vertically rather than 
horizontally) –there would be benefit in a detailed 
assessment being carried out and protocols being 
established relating to both storage and use of the 
collections (e.g. policy on the handling material).  
Consideration should be given to swapping the 
Library’s carpets as part of the pest control.  It 
is important that the collections are managed 
according to the highest standards of curation and 
housed, where appropriate, in suitable facilities.  

An overarching Five to Ten Year Research Plan should 
be developed to guide the work of the Research and 
Conservation Branch.  The aims and objectives of 
this Plan should support those of the Global Strategy 
for Plant Conservation (2011-2020).  There would 
be benefit in exploring opportunities to increase 
the number of staff exchanges and plant collecting 
expeditions that take place as well as the number 
of papers published in high impact journals.  The 
Gardens’ ex situ collections are in need of enriching 
and strategic partnerships for specific plant groups 
held at the Gardens should be established.  Future 
scientific focus should include the Singaporean flora 
and the Fabaceae/Leguminosae and Lauraceae 
families (the latter two being important regionally 
diverse groups).  More researchers will be needed 
to front this research, maintain the collections and 
expand the Garden’s scientific role.

Researchers have identified a need for trained technical 
staff to assist them with the maintenance of the 
specialist living collections, such as those held in the 
Plant Resource Centre and Potting Yard.  This work is 
currently carried out by contractors who do not always 
have the appropriate skills/knowledge.  Assistance 
is also required in the Herbarium and increased 
access to the Library’s holdings needed (including 
access after-hours and to a catalogue of holdings).  
Closer collaboration between the Gardens’ branches 
is essential, particularly between the Research/
Conservation, Horticulture/Exhibitions and Events 
and Educational branches.  The research and living 
collections should not be seen as separate entities.  The 
Gardens’ would also benefit from recruiting individuals 
with editorial and plant illustration skills.
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Succession planning and ensuring that staff 
knowledge is passed on is crucial along with the 
digitisation of the collections.  The Herbarium and 
Library’s collections need digitising as a priority to 
enhance their accessibility, use and preservation.  
Unusual publications and documents, especially 
journals, are in the process of being digitised and 
made available through the Biodiversity Heritage 
Library based at Havard.  Whilst digital plant records 
exist for the entire living collection, work is ongoing 
in relation to populating/improving accession data 
on BG BASE14.  This involves ongoing work relating to 
‘cleaning’ data (e.g. duplicate and standardisation) 
and incorporating images and associated descriptive 
information for different accessions.  Current 
and future projects to enhance the information 
held about the Gardens’ living collection and its 
accessibility (identified by the Plant Record Unit) 
include: tracing and capturing plant provenance 
data and heritage/monumental trees planting 
dates (ongoing since late 2010); mapping the living 
collections (upcoming); and test-bedding new 
cyber technology (e.g. Smartphone Applications, 
Augmented Reality, Kinect Technology, QR Code 
Technology) (upcoming).

Visitor Management 

Issue 26: Ensuring the site remains a leading 
visitor attraction

Alongside its continued role as a leading centre for 
plant research and conservation, the Singapore 
Botanic Gardens has long provided a key 
recreational greenspace and visitor attraction, 
cherished by locals and foreign visitors alike.  It is 
the most visited botanic garden in the world, having 
welcomed over 4.4 million visitors in the financial 
year 2012–2013.  A key strategy in Singapore’s 
City in a Garden vision is to position the Singapore 
Botanic Gardens as an iconic world–class garden 
and to enhance it as a centre for heritage and 
botanical excellence.  

Whilst the Singapore Botanic Gardens already 
provides a high quality visitor experience (as 
demonstrated by the results of the Customer 
Satisfaction Survey carried out in September 2013), 

14 BG BASE is a database application designed to manage 
information on biological [primarily botanical] collections

this could be enhanced through the provision of 
improved interpretation, wayfinding and visitor 
facilities (e.g. retail and catering) as well as new/
enriched display gardens.  

Essential to maintaining the Botanic Gardens’ 
as a world-class visitor attraction is the need to 
understand its visitor profile, visitor perceptions/
needs/aspirations as well as potential visitor impacts 
on the Outstanding Universal Values of the site.  
Visitor surveys should be commissioned on a regular 
basis and the analysis of the information gathered 
fed into appropriate site strategies (e.g. visitor 
management strategy and volunteering, events and 
educational programmes).  

Issue 27: Opportunities for broadening the 
diversity of visitors 

One of the Gardens’ key objectives, as a visitor 
attraction, is to ensure equality of access for all 
visitors.  Whilst the Botanic Gardens is widely visited, 
opportunities to broaden its current audience 
should be kept under review through ongoing 
monitoring of its visitor profile/site demographic 
context and the identification of any under-
represented user groups.  Measures to encourage 
the latter to make greater use of the site and engage 
with it more should be identified and corresponding 
outreach programmes delivered.  In order to 
broaden its appeal and relevance to all different 
sections of society, the Botanic Gardens may want 
to consider the need for an Audience Development 
Plan15.  

With the exception of the National Orchid Garden16, 
the Botanic Gardens is free to visit and open every 
day of the year between 5am and midnight.  This is 
likely to have contributed to its popularity and use 
by a wide range of user groups.  

15 The udience e elo ent lan could or  art o  an 
overall Visitor Management Strategy.

16 t should be noted that the National Orchid arden o ers 
periods of free entry for children and accompanying adults/
parents four times a year during the holidays (one week 
in arch and Se te ber and e to six weeks in June and 
December)
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Issue 28: Improving the sense of arrival and 
orientation 

There is currently a considerable number of access/
entry points into the Gardens which has implications 
for how the entry to the site is managed and how 
information and interpretation is provided at each 
point.  Although the counter at the Nassim Gate is 
called a visitor centre on the visitor map, there is 
no obvious starting point for a visit, especially for 
first time visitors.  There is also a lack of consistent 
orientation/interpretation material introducing 
visitors to the site and its offer at arrival points.  
The location of the Mass Rapid Transit (MRT) train 
station at the northwest corner of the Botanic 
Gardens (outside the boundary of the Nominated 
Property) also creates a new entry point away from 
the more central Tanglin Gate and Nassim Gate 
entrances, both of which are located within the 
Nominated Property and are linked to the older 
surviving parts of the Gardens.  A new MRT station is 
due to open immediately opposite the Tanglin Gate 
by 2020.  

Despite the presence of well-designed directional 
signage across the site and the provision of 
orientation maps (mounted on boards and in leaflet 
format), the site’s size, undulating topography and 
extensive path network can make it challenging 
for some visitors to orientate themselves.  There is 
a lack of available visitor information on how far 
features are from one another, disabled access/
facilities, and what the different parts of the 
site have to offer in relation to different themes 
(heritage, nature conservation, scientific work etc).  
This can impede the exploration of the site and 
lead to visitors becoming confused about both 
the purpose and nature of the site and its history.  
The Heritage Museum will play a central role in 
providing interpretative information about the site’s 
Outstanding Universal Values and assisting with 
orientation/location of key features. 

There would be benefit in devising an arrival point/
gateway strategy, which would outline the level of 
interpretation and entrance treatment/features 
appropriate for different entrances (e.g. MRT station, 
Tanglin and Nassim Gates treated as primary 
entrances).  The number of entry points could be 
reduced to more effectively manage the visitor 
experience. 

Issue 29: Best practice in respect to disability 
equality

Two key objectives at the Gardens are to ensure 
equality of access for all visitors and to improve, 
wherever possible, access for all disabled visitors.  
All of the Botanic Gardens’ features are accessible 
to disabled visitors, with the exception of the Plant 
House Garden and bandstand.  There is however 
good visual access to these features.  New features 
are designed with disabled access in mind and 
wherever possible, ramps have been provided as an 
alternative to existing steps.  The National Orchid 
Garden was the first landscape to be awarded 
barrier free access accreditation in Singapore.  
Signage, interpretation and facilities should all be 
designed using inclusive designs.

There would be value in the Singapore Botanic 
Gardens developing a Disabled Access Policy and 
Strategy17 and setting up disability focus groups, 
as and when appropriate, to review policies and 
services and development proposals.

Issue 30: Providing appropriate events 

An ongoing year-round programme of high quality 
events/exhibitions should continue to be provided 
at the site.  These should be educational, wherever 
possible emphasizing botanical issues, and should 
reinforce the Gardens’ role as a premier botanical 
garden and visitor venue consistent with the cultural 
significance of the site.  The tradition of playing 
music in the Gardens, which started shortly after 
1860 should be maintained and consideration given 
to reintroducing concerts on the bandstand.  The 
frequency, scale and location of events should be 
carefully considered so as not to negatively impact 
on the fabric and atmosphere of the Gardens.  There 
would be value in regular art events taking place and 
an artist exchange programme being set up. 

Issue 31: Potential conflicts between user 
groups

Visitors come to the Gardens for many different 
reasons including to visit a renowned garden, see 

17 This could or  art o  an o erall isitor anage ent 
Strategy.
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specific horticultural attractions/display gardens, 
exercise, have a stroll, picnic, learn about the 
plant world, observe nature, meet friends/family, 
listen to concerts and celebrate momentous 
occasions.  Whilst on the whole the Botanic Gardens 
successfully accommodates all of these uses, there 
have been some tensions between a few user 
groups.  For example, some individuals feel that 
their visitor experience is diminished due to the 
presence of dogs and others due to exercise groups 
and/or visitors monopolising shelters.    

Issue 32: The need for improved and new visitor 
facilities and attractions

Some of the Gardens’ visitor facilities would benefit 
from being improved to ensure a high quality 
visitor experience.  A number of projects/works are 
planned to address this, located either within, partly 
within or immediately adjacent to the Nominated 
Property (i.e. some falling within the Singapore 
Botanic Gardens but within the Nominated 
Property’s proposed Buffer Zone).  These are:

 _ Enhancements to the National Orchid Garden 
(due to be completed by the end of 2018), which 
was rst laid out in 5 and would bene t ro  
landscape enhancements.

 _ An extension of the Jacob Ballas Children’s 
Garden (due to be completed by the end of 
2015), which has proved hugely popular for 
informal play and formal/informal learning.

 _ The creation o  a new Ethnobotany arden due 
to be completed by the end of 2015), providing a 
new display garden for visitors to enjoy.

 _ The de elo ent o  the Tyersall earning 
Forest (not currently opened to the public) into 
a ‘learning forest’, providing a new feature for 
visitors to explore and an important learning 
resource (due to be completed by the end of 
2 5   The ur ose o  this orest is ex situ 
conservation of rare species from the region.

 _ The ro ision o  new ood and be erage outlets 
in the Garage and also close to the Botanic 

ardens RT station within the Bu er one   
There currently are no re resh ent acilities in 
these parts of the Gardens.

 _ The ro ision o  a new garden sho  in the reen 
Pavilion.

As discussed under issues 8 and 15, new facilities/
contemporary landscape design should not negatively 
impact on the Gardens Outstanding Universal Values, 
integrity and authenticity.  New buildings should be of 
an appropriate scale, design and quality.

Better information to help guide visitors around 
the site and inform them of the site’s heritage 
significance and values (see Issue 35 for issues 
around interpretation) is needed.  The recent 
redevelopment of Holttum Hall as a heritage 
museum, the establishment of an exhibition gallery 
just south of it and the provision of new heritage 
interpretation panels at key locations across the site 
provide important new visitor facilities.

Issue 33: Potential physical impacts from 
visitors 

If not carefully managed, large numbers of visitors 
could have a negative impact on the fabric of 
the Gardens (e.g. through causing soil erosion/
compaction, trampling, and/or damage to the fabric 
of historic buildings), its atmosphere and/or its 
nature conservation value (see Issue 18).  Whilst the 
site has long attracted large numbers of visitors, up-
to-now this has caused very few adverse impacts on 
the fabric of the site (e.g. a number of heritage trees 
are suffering from soil compaction and are due to be 
fenced off ).  Visitor numbers/activities are currently 
fairly well dispersed around the site and throughout 
the day/year.  Damage to parts of the site may 
however become apparent if this were to change.

The Singapore Botanic Gardens is likely to remain 
a key visitor attraction in Singapore, with visitor 
numbers predicted to rise to c.6 million by 2020 
- linked to WHS status, the provision of new/
enhanced visitor facilities/attractions as well as the 
opening of new MRT train stations.  Visitor numbers 
and their distribution/circulation patterns (across 
the site and throughout the day/year) will need to be 
carefully monitored along with the condition of the 
site in order to identify and remediate any potential 
issues early on.  There would be benefit in a Visitor 
Management Strategy being developed. 
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Whilst some isolated incidences of vandalism 
and misuse of features (e.g. individuals climbing 
on trees or using shelters for exercise/picnicking) 
have occurred on site, the vast majority of visitors 
demonstrate considerable respect for the site and 
act in a responsible manner.  

Issue 34: Encouraging sustainable transport  

The Singapore Botanic Gardens’ ongoing 
commitment towards promoting sustainable 
transport should be maintained.  Opened all year 
round between 5am and midnight, the Gardens can 
be accessed by car, taxi, coach, public transport (bus 
and MRT) and bicycle or on foot (information on 
how to reach the site using sustainable transport is 
provided on the Gardens’ website and visitor map/
leaflet).  Two additional MRT stations, one located by 
the existing MRT station to the north and the other 
opposite the Tanglin Gate to the south, are due to 
be opened by 2020, which will enhance sustainable 
access to the site via two new MRT lines.

Besides the redevelopment of the coach/car parking 
located near to the Ginger Garden/National Orchid 
Garden, as part of the Tyersall Learning Forest works, 
the Gardens do not intend to increase car parking 
capacity.  

Issue 35: Potential for increased volunteering

Whilst the Botanic Gardens already benefits from 
support from volunteers (who currently mainly 
lead walks around the site), a broader volunteering 
programme could be established.  There are a 
number of opportunities to encourage different 
community groups/individuals to actively engage 
with the site and make valuable contributions 
to its ongoing management and conservation, 
including volunteering opportunities around 
wildlife and habitat management, historic research/
interpretation, and education and outreach 
activities.  A ‘Friends Group’ could be established.  

Interpretation and Education

Issue 36: The need for improved interpretation 

High quality and informative interpretation is 
an important part of providing a positive visitor 
experience as well as a vital education tool.  It can 
be provided on and off site and through a range of 
methods including brochures, guided or self-guided 
tours, interactive displays, signage, media displays, 
audio information or interpretive information 
boards.  Interpretation should help people to enjoy 
the site and learn from it (including gaining a better 
understanding of its significance and mission).  

The Gardens would benefit from having an 
Interpretation Strategy/Plan18 in place (making use 
of a wide range of interpretation/communication 
techniques), providing a framework for 
communicating the site’s many stories, values/
significance and roles to as wide and varied an 
audience as possible through appropriate and 
consistent methods (both on and off site).  Key 
themes for interpretation include: the Gardens’ 
historical development, the Gardens’ collections 
and scientific/conservation work, the Gardens 
involvement with economic crops, the Gardens’ role 
in the greening of Singapore, the long tradition of 
orchid hybridization/breeding, the socio-cultural 
value of the Gardens, the Gardens’ built heritage, 
the Gardens’ nature conservation value and 
the development/maintenance of horticultural 
standards and techniques.  The Heritage Museum is 
central to the site’s interpretation.

Efforts to enhance the site’s interpretation are already 
underway - Holttum Hall was recently redeveloped as a 
Heritage Museum (where the story of the development 
of the site and its significance is told), an exhibition 
gallery was erected south of Holttum Hall and new 
heritage interpretation panels are progressively being 
installed at key locations across the site.  

Issue 37: The need to conserve and enhance the 
site’s educational remit

The Singapore Botanic Gardens fulfils an important 
role in formal and informal education, which is 

18 The nter retation Strategy could or  art o  an o erall 
Visitor Management Strategy.
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crucial to the management of the site.  This reflects 
upon the importance that UNESCO places on 
access, education and interpretation in its guidance.  

Education at the site falls under a number of 
categories including: informal education of visitors 
(through interpretation mainly), formal schools 
education, informal adult education (provided 
through dedicated workshops/tours) and informal 
child education (through dedicated workshops/
tours).  The Singapore Botanic Gardens is in a unique 
position to inform and educate the general public in 
respect of many topic areas including horticulture, 
biodiversity, sustainability and the site’s Outstanding 
Universal Values. 

Whilst the Gardens already deliver a strong 
educational programme/educational messages, 
there are opportunities to enhance this.  There 
would be value, for example in embedding learning 
opportunities for different user groups into a new 
Interpretation Strategy19 and in providing a wider 
range of workshops/tours for both adults and 
children/young people.  Opportunities to build on 
the success of the ‘behind the scenes’ tours and 
see-through orchid laboratories, which proved to be 
popular means of engaging the wider public with 
the Gardens’ research agenda, should be explored.  
As discussed under Issue 32 the programme of 
events/exhibitions should be educational. 

The Singapore Botanic Gardens has been working 
closely with the Ministry of Education in relation to 
their aspirations to revise social studies for Primary 
Schools and to expand schools’ engagement with 
the Gardens beyond the provision at the Jacob 
Ballas Children’s Garden and the National Orchid 
Garden.  There is great potential for different 
aspects of the curriculum (e.g. Science, Geography, 
History, Character and Citizenship Education) 
and different learning stages to be linked to 
other aspects of the site.  This would necessitate 
expanding the educational team to engage with 
schools and teachers more (through an outreach 
programme/more teacher training workshops), 
deliver educational activities on site and develop 
teacher handbooks and other linked teaching 
and learning materials.  There is also a need for 
increased educational/classroom space on site and 

19 The nter retation Strategy could or  art o  an o erall 
Visitor Management Strategy. 

for modest storage facilities to be provided at key 
locations where educational activities are carried 
out.  More independent learning opportunities 
could potentially be delivered through extra-
curricular activities and clubs.  The Jacob Ballas 
Children’s Garden, located immediately adjacent to 
the Nominated Property’s northern boundary, was 
designed to provide unique discovery and learning 
experiences to children in a garden setting.  It has 
proved hugely popular and is due to be extended 
(into the Nominated property).  There is scope for 
informal nature-based play and learning to be more 
widely promoted at the Gardens – e.g. through the 
provision of children/family orientated trails and 
activities.

As discussed under Issue 12, opportunities to 
re-introduce a horticultural training programme/
school of regional relevance at the Botanic Gardens 
should be explored.  Access to information about 
the Nominated Property, its collections, significance 
and various roles should be made more accessible 
on and off site (particularly online).

Promotion 

Issue 38: The need for promotion/marketing of 
the WHS

There would be value in developing a marketing and 
branding strategy for the WHS to ensure it remains 
a sustainable cultural destination of international 
status, to seek to add value to the existing marketing 
programmes, to establish promotion priorities in 
chosen market segments and to create and sustain 
a clear image and identity for the Singapore Botanic 
Gardens WHS. 

Management of the Site

Support and participation from many organisations 
and individuals is critical to the successful 
implementation of the Management Plan.  As 
stated in the Operational Guidelines for the 
Implementation of the World Heritage Convention 
(July 2013, paragraph 39) ‘a partnership approach to 
nomination, management and monitoring provides 
a significant contribution to the protection of World 
Heritage properties and the implementation of 
the Convention’.  A WHS Management Committee, 
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comprising key organisations and bodies with an 
interest in the administration and management 
of the WHS has been set up to oversee the 
successful implementation of the Management 
Plan.  The Management Plan has been endorsed 
by the Committee, showing commitment from 
stakeholders, as far as is practicable, to implement 
those policies and actions for which they are 
responsible.  There would be benefit in a member 
of the Singapore Botanic Gardens staff being 
designated as the WHS coordinator to help ensure 
that the Management Plan’s aims and policies are 
appropriately implemented.

Issue 39: The Need for regular review and 
monitoring 

Management planning is a dynamic process 
and does not stop with the production of a 
Management Plan.  New information, challenges 
and opportunities as well as changed perceptions 
of priorities are likely to emerge with time.  
Regular monitoring is essential to determine this 
information (particularly to assess how the values 
of the Nominated Property are being maintained 
over time and to identify key threats) as well 
as the effectiveness of the Management Plan/
its implementation.  This information, in turn, is 
critical to informing periodic updates/reviews of 
the Management Plan and future management 
decisions/actions (measuring progress is essential 
to be able to adapt and improve management of 
the site).  Monitoring indicators need to be firmly 
linked to the values and aims identified in the 
Management Plan.  

The policies and suggested actions set out in the 
Management Plan should retain their relevance 
for five to ten years.  A formal review of the issues 
and aims should be undertaken at least every five 
years and the Plan revised, if necessary, to reflect 
changed circumstances.  Interim reviews should 
be undertaken as and when required to allow for 
some parts of the Plan to be updated at different 
intervals -the relevant section of the Plan should be 
updated accordingly and reissued to all key partners.  
The preparation and review of annual action plans 
should be an important part of the monitoring and 
review process.  WHS Management Committee 
meetings should take place every six months.

Issue 40: The need for adequate resources to 
implement the Management Plan

Adequate ongoing financial and human 
resources will need to be in place to ensure the 
implementation of the Management Plan and 
the long-term sustainability and protection of 
the site and its significance/values.  No financial 
issues currently cause a threat to the ongoing 
management and maintenance of the Singapore 
Botanic Gardens.  The existing annual operating 
and staff budget is S$15 million, with substantial 
additional funding available to support a variety 
of infrastructural developments and maintenance 
works.  In addition to existing funding the Singapore 
Botanic Gardens also works with community 
partners and corporate sponsors to develop 
programmes and displays linked to the Gardens 
fulfilling their mission of ‘Connecting Plants and 
People’.

The Gardens would benefit from having a larger 
research and conservation team and from being 
less dependent on contractors.  There is a need to 
ensure that the Gardens’ personnel and contractors 
are adequately trained and that necessary specialist 
expertise is accessible.

Issue 41: The need for ongoing research 

Effective management, conservation and 
enhancement of the Singapore Botanic Gardens’ 
and its associated values depends on having a good 
understanding of the site, supported by a robust 
information base.  Appropriate, ongoing research 
and survey work will help to support this.  

There would be benefit in undertaking further 
research into how the Gardens’ botanical collections 
and key historic buildings have evolved over time; 
the Gardens’ contribution to the social history of 
Singapore and the development of the Singaporean 
identity; the wider social and economic impact 
of some of the economic crops researched and 
trialled by the Botanic Singapore Gardens other 
than rubber; and the Gardens’ contribution to the 
greening of Singapore.
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5.0 AIMS AND POLICIES

General

This chapter sets out an overall vision, long-term 
aims and policies for protecting and enhancing 
the Outstanding Universal Values, authenticity and 
integrity of the Singapore Botanic Gardens, and its 
other values, and encouraging sustainable uses -  
including education, promotion and access.

The long-term aims look forward 30 years and the 
policies are intended to cover around five years. 

Singapore Botanic Gardens Mission 
Statement

The mission of the Singapore Botanic Gardens, 
which has been agreed by the NParks’ Board, is:

‘Connecting people and plants through publications, 
horticultural and botanical displays, educational 
outreach, and events, provision of a key civic 
and recreational space, and playing a role as an 
international Gardens and a regional centre for 
botanical and horticultural research and training.’

This mission statement represents Singapore 
Botanic Garden’s corporate priorities for what it 
wants to achieve. 

Vision for the Singapore Botanic Gardens 
Candidate World Heritage Site

The significance of the Nominated Property is 
described in Section 3.0 of this Plan.  The long-term 
vision for the Singapore Botanic Gardens candidate 
WHS is based on the fundamental need to protect, 
conserve, enhance and interpret the Outstanding 
Universal Values of the Property for present and 
future generations.

The proposed vision for the Singapore Botanic 
Gardens candidate WHS is outlined below:

Protecting the Site’s Outstanding Universal 
Value

Long-Term Aim 1: Protect the site from activities 
which might harm the Outstanding Universal 
Values, authenticity and integrity of the 
Nominated Property, either within the site itself 
or through the effects of development in its 
setting, including the buffer zone.

Policy 1a: Development which would impact 
adversely on the WHS, its Outstanding Universal 
Values or its setting should not be permitted.

Policy 1b: Following inscription, the boundary of 
the Singapore Botanic Gardens WHS and its buffer 
zone will be reflected on URA’s Special and Detailed 
Control Plan.

Policy 1c: Consider demarcating the Tyersall 
Learning Forest as a Nature Area.

The Singapore Botanic Gardens will 
continue to be recognised as a tropical 
botanic garden of international renown.  
We will care for and safeguard this special 
place as an iconic world-class garden 
and flagship park for Singapore, and 
enhance it as a centre for heritage and 
botanical excellence.  We will also ensure 
that its special qualities are presented, 
interpreted and enhanced where 
necessary so that visitors can better 
understand and appreciate the site’s 
Outstanding Universal Value and other 
values.
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Conserving the Site

Long-Term Aim 2: Conserve and enhance the 
Outstanding Universal Values, authenticity and 
integrity of the site through implementation of 
positive conservation measures. 

Policy 2a: Conserve and enhance the site’s historic 
landscape.

Actions:

 _ Conserve and enhance the site’s historic layout 
and landscape planting framework through high 
quality cyclical maintenance, succession planting 
and regular inspections of its condition.

 _ Establish a Plant Acquisition and Replacement 
Policy.

 _ Implement and regularly review the 10 Year 
Living Collection Management Plan and 
associated Lawn Action Plans.

 _ Maintain internal key views and openness of 
certain Lawns.

 _ Maintain the sense of enclosure provided by the 
vegetation around the site’s periphery.

 _ Enhance the interpretation of the site’s historic 
development including lost and extant features. 

 _ Enhance the condition of heritage trees in 
accordance with arboricultural assessments and 
the arboricultural strategy (contained in the 10 
Year Living Collection Management Plan).  

 _ Consider which additional tree specimens could 
be proposed as Heritage Trees for endorsement 
by the Heritage Tree Panel.

 _ Monitor the need for lightning conductors to be 
tted to additional trees

 _ Sustain e orts to label and better inter ret the 
living collections.

 _ Improve the nursery facilities (linked to action 
listed under Policy 3a).

 _ Consider developing a Historic Landscape 
Improvement Plan, which would set out a 
detailed WHS/historic landscape vision and 
heritage improvement strategy, design guidelines 

for public realm interventions and conservation 
plans for individual Conserved Buildings (see also 
Policy 2b).

 _ Continue to provide horticultural/botanical 
training to sta

 _ Su ort sta  in obtaining a ork orce Skill 
uali cation

 _ Explore opportunities to re-open a School of 
Horticulture at the site.

Policy 2b: Conserve and enhance the site’s built heritage 

Actions:

 _ Continue to carry out regular inspections and 
maintenance.

 _ Ensure that all building restoration works are 
carried out in accordance with best practice 
guidance by suitably uali ed ro essionals  
using appropriate methods and materials.  
Conservation permission should be obtained 
from the Competent Authority prior to 
refurbishment/restoration works being carried 
out on a Conserved Building/Structure. 

 _ Carry out repairs works to the Garage and House 6.

 _ Develop a Conservation Plan for each of the site’s 
Conserved Buildings/ Structures (as part of an 
overall Historic Landscape Improvement Plan).  
Use these to guide their future management.

 _ Undertake a survey of the interior and surviving 
historic features/fabric of all Conserved 
Buildings/ Structures and ensure their 
preservation is upheld in future conservation 
and adaptation proposals.  Use the survey 
information to inform the Conservation Plans.

 _ e ne bu er ones or all Conser ed Buildings
Structures.

 _ Where appropriate, enhance the setting of 
historic buildings.

 _ Explore opportunities to replace the planting 
around E.J.H. Corner House with plants which will 
alleviate existing moisture related issues. 
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 _ Ensure that buildings meet 21st century 
standards/regulations and that innovative 
solutions are sought for historic buildings 
(preserving their fabric/character).

 _ Ensure all buildings have a sustainable and 
suitable use.

Policy 2c: Conserve and enhance the site’s nature 
conservation value in ways that are complementary 
with its Outstanding Universal Values.

Actions:

 _ Undertake a habitat survey and subsequently 
more detailed ecological surveys, as appropriate.

 _ Manage existing habitats to increase overall 
biodiversity and where appropriate introduce 
new habitats.

 _ Promote management practices that conserve 
and enhance biodiversity.

 _ Develop and implement a site-wide Biodiversity 
Conservation Plan (outlining the Gardens’ 
commitment to conserving and enhancing 
biodi ersity as well as s eci c biodi ersity 
enhance ent easures   The lan should be 
regularly reviewed and updated in light of new 
information and survey results.  

 _ Undertake a regular site-wide ecological survey(s) 
to maintain an up to date understanding of the 
locations of all species and habitats.  Use this 
information to measure and record biodiversity/
potential changes in the nature conservation 
value of the site using indicator species.

 _ Monitor the potential impact of visitors on 
biodi ersity   This should in or  anage ent o  
the site.  

 _ Ensure that biodiversity enhancement measures 
do not undermine the site’s historic landscape/
eatures or its recreational and scienti c unctions   

 _ Continue to remove invasive alien species.  

 _ Provide high quality interpretation relating to the 
site’s nature conservation value/biodiversity.

 _ Conserve and enhance the rainforest through 
appropriate maintenance and management.

 _ Seek opportunities to connect the site 
with greenspaces/wildlife areas beyond its 
boundaries. 

Policy 2d: Maintain accreditation to ISO 14001.

Policy 2e: Carry out a study of the possible 
impacts of climate change and identify appropriate 
adaptation strategies.

Policy 2f: Risk management and counter-disaster 
preparedness strategies should be kept under review 
and updated as necessary.

Sustainable Use of the Site

Long-Term Aim 3: Encourage sustainable 
uses of the site that help conserve the Site’s 
Outstanding Universal Values, authenticity and 
integrity, including scientific research functions 
and appropriate provision of education, 
outreach, promotion and access for visitors. 

Scientific Research 

Policy 3a: Ensure that the site’s role as a leading 
scientific research and conservation centre is 
sustained and where possible enhanced.

Actions:

 _ Develop a 10 Year Research and Conservation 
Strategy with mechanism to implement and 
review it.

 _ Explore opportunities to increase the working 
space in the Herbarium, enhance its storage 
facilities and provide a walk-in freezer.

 _ Install compactor units in the spirit room to 
increase its holding capacity.

 _ Enhance the nursery facilities, as appropriate 
(linked to action listed under Policy 2a).

 _ Enhance the living collection, in line with the 
Plant Acquisition and Retention Policy, to meet 
research and conservation needs.
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 _ Assess, and where appropriate enhance, 
the curation of the documentary and visual 
reference collections.  Establish a list of protocols 
and improve access.

 _ Explore opportunities to expand teams within 
the Research and Conservation branch, as 
appropriate.

 _ Continue e orts to digitise the collections and 
keep information up-to-date. 

 _ Develop a digital (GIS) map of the living 
collections and test new cyber technology.

 _ Install appropriate shelving/drawer system to 
accommodate collection of botanical paintings 
and large-size volumes in Rare Books Room.

Visitor Management

Policy 3b: Management of visitors to the site 
should be exemplary and follow relevant national 
and international guidance on sustainable tourism, 
supporting the Gardens’ role as a leading visitor 
attraction. 

Actions:

 _ Develop and implement a Visitor Management 
Strategy (which would include an audience 
development plan, interpretation plan/strategy 
and disabled access policy/strategy).

 _ Groups which are currently under-represented 
at the site or form a small share of existing 

isitors should be identi ed as art o  the 
audience development plan and opportunities 
to encourage them to use the site more, engage 
with them more and increase their awareness 
o  the site s signi cance and o er should be 
identi ed

 _ Undertake regular visitor/user surveys.

 _ Set up disability focus groups as and when 
appropriate.

Policy 3c: Improve the sense of arrival and 
orientation.

Actions:

 _ Consider closing some entry points/gates and 
developing a ‘gateway’ strategy.  

 _ Provide clear and consistent orientation and 
visitor information at all entrances (including 
a map with the location of all key features, 
information about the nature of the site and 
what it has to o er   

 _ Explore opportunities to enhance interpretation 
and orientation information provided at existing 
‘visitor centres/visitor receptions’.  

 _ Provide high quality, up-to-date and informative 
pre-visit information. 

 _ Provide directional information in a range of media.

 _ Promote the Heritage Museum as the Singapore 
Botanic Gardens’ World Heritage Centre (see also 
Policy 3e).

Policy 3d: Balance the needs of different user 
groups.

Actions:

 _ Explore opportunities to provide more dog-free 
zones.

 _ Continue to enforce a no picnics and exercise 
policy in the shelters and where this causes 
obstructions on paths.  

Policy 3e: Enhance the visitor experience through 
the provision of new/improved visitor facilities 
and services without compromising the site’s 
Outstanding Universal Values.

Actions:

 _ Enhance the National Orchid Garden.

 _ Extend the Jacob Ballas Children’s Garden.

 _ Introduce a new Ethnobotany Garden.

 _ Continue to develop the Tyersall Learning Forest.

 _ Relocate/enhance existing visitor counters.
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 _ Promote the Heritage Museum as the Singapore 
Botanic Gardens’ World Heritage Centre, a 
key acility where isitors can nd in de th 
interpretative information about the site/
its values as well as information to help them 
discover how they can make the most out of the 
site.  It could act as the starting point for several 
walks/trails (see also policy 3c). 

 _ Provide a food and beverage outlet in the 
Garage.

 _ Provide a new garden shop at the Green Pavilion.

Policy 3f: Monitor the physical impact of visitors on 
the site.

Actions:

 _ Carry out regular condition surveys.

 _ onitor the use o  di erent arts o  the site by 
visitors.

 _ Ensure the Visitor Management Strategy 
includes appropriate methods to manage visitor 
circulation and access to di erent ele ents o  
the site.

 _ Where appropriate erect fences around Heritage 
Trees. 

Policy 3g: Encourage visitors to make sustainable 
choices and informed decisions about how they will 
get to the site.   

Action:

 _ Information for the general public about 
transport services will focus on alternatives 
to car use and will be high quality, up-to-date, 
accessible and widely promoted.

Policy 3h: Promote community involvement.

 _ Broaden the volunteer programme and 
associated volunteering opportunities.

 _ Consider establishing a Friends group.

 _ Deliver outreach projects to promote the Gardens. 

Interpretation and Education

Policy 3i: Interpretation of the WHS on and off 
site will be of a high standard, accurate, accessible 
and consistent and will enhance enjoyment and 
appreciation of the site’s values/significance and 
roles by as wide and varied audience as possible.

Actions:

 _ Develop an interpretation strategy (including on 
and o  site inter retation  as art o  an o erall 
Visitor Management Strategy.

 _ Explore opportunities to develop web, handheld 
device or mobile phone-based interpretation 
resources for engaging new audiences through 
digital and interactive media.

Policy 3j: Enhance learning opportunities.

Actions:

 _ Broaden the formal school education programme, 
in line with the Government’s aspirations. 

 _ Broaden the informal adult and children/young 
people’s education programme, in collaboration 
with the Ministry of Education.

 _ Promote and enhance learning through natural 
play (including through the extension of the 
Jacob Ballas Children Garden and provision of 
family trails and associated activities).

 _ Deliver high quality and accessible interpretation 
and events/exhibition that have direct relevance 
to and strengthen understanding of the 
Outstanding Universal Values of the site and 
other associated values.

 _ Explore opportunities to expand the educational 
team, as appropriate.

 _ Increase educational outreach activities.

 _ Develop and disseminate resources for teachers 
and educational practitioners to use as teaching 
and learning tools about the WHS.

 _ Identify appropriate venues within the Gardens 
which could be used as classrooms and seek 
opportunities to provide storage facilities where 
needed. 
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Policy 3k: Widely promote the site’s Outstanding 
Universal Values and other associated values. 

Actions:

 _ Develop and implement a WHS Marketing and 
Branding Strategy.

 _ Liaise with the Singapore Tourism Board to 
ensure linkage with the national strategy/
initiatives.

 _ ro ote existing o er and new as ects o  it  
targeting resources e ecti ely

Management of the Site

Long-Term Aim 4: Ensure that effective 
governance arrangements are in place 
that involve stakeholders in the long-term 
management and monitoring of the site, and 
in balancing research, conservation, access, 
sustainable use, including tourism, and the 
interests of the local community.

Policy 4a: Ensure a partnership approach to the 
implementation of the Management Plan.

Action:

 _ Appoint a WHS co-ordinator.

Policy 4b: Ensure sufficient resources are in place 
to enable effective management, conservation and 
monitoring of the WHS. 

Actions:

 _ Explore opportunities to expand the Education 
team and teams within the Research and 
Conservation branch.

 _ Ensure adequate funding is available to cover 
operational and capital costs. 

Policy 4c: Ensure regular monitoring of the WHS.

Actions:

 _ Review priorities and progress on the 
implementation of the Management Plan at 
six monthly WHS Management Committee 
meetings.

 _ Review and update the Management Plan at 
least e ery e years   nteri  re iews should be 
undertaken as and when appropriate.

 _ Establish monitoring indicators relevant to the 
site’s Outstanding Universal Values to measure 
progress with the protection, interpretation and 
management of the site.

Policy 4d: Undertake research to further 
supplement understanding of the site’s values. 

Actions:

 _ Undertake additional research to better 
understand how the Gardens’ botanical 
collections and key historic buildings have 
evolved over time.

 _ Undertake additional research to better 
understand the Gardens’ contribution to the 
social history of Singapore and the development 
of the Singaporean identity.

 _ Undertake additional research to better 
understand the wider social and economic 
impact of some of the economic crops (other 
than rubber) researched and trialled by the 
Singapore Botanic Gardens.

 _ Undertake additional research to better 
understand the Botanic Gardens’ contribution to 
the greening of Singapore.
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6.0 IMPLEMENTATION

General

This chapter presents an action plan setting out 
priorities and responsibilities for the implementation 
of the aims and policies listed in Section 5.0.

Action Plan

The Management Plan’s aims and policies will be 
achieved through a range of actions/projects, led 
by various organisations involved in the WHS.  The 
following Action Plan outlines new and ongoing 
projects/works for the short (5 years), medium (10 
years) and long-term (30 years).  It identifies the 
lead organisation and key partners that need to be 
involved, the time scale for implementation and 
resources needed. 

The implementation of the Action Plan will require 
the support and participation of the WHS partners in 
terms of staff time and funding.  The Management 
Plan, particularly the Action Plan, has been formally 
endorsed by key stakeholders.  The Action Plan 
provides a valuable tool to monitor progress towards 
achieving the Management Plan’s aims.  Based on 
the Action Plan, annual work programmes, agreed 
by the WHS Management Committee, should be 
developed.

The action plan table uses the following 
abbreviations for lead accountabilities and key 
delivery partners:

NParks National Parks Board 

SBG Singapore Botanic Gardens

URA Urban Redevelopment Authority

WHSMC World Heritage Site Management 
Committee

Aims, Policies and Actions Stakeholder(s) 
responsible 
for delivery

Resources 
needed

Time 
scale

Aim 1 Protect the site from activities which might harm the Outstanding Universal Values, 
authenticity and integrity of the Nominated Property, either within the site itself or 
through the effects of development in its setting, including the buffer zone.

Policy 1a Development which would impact adversely on 
the WHS, its Outstanding Universal Values or its 
setting should not be permitted.

URA, SBG Staff Ongoing 

Policy 1b Following inscription, the boundary of the 
Singapore Botanic Gardens WHS and its buffer 
zone will be reflected on URA’s Special and 
Detailed Control Plan.

URA Staff Short

Policy 1c Consider demarcating the Tyersall Learning Forest 
as a Nature Area.

URA Staff Short
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Aims, Policies and Actions Stakeholder(s) 
responsible 
for delivery

Resources 
needed

Time 
scale

Aim 2 Conserve and enhance the Outstanding Universal Values, authenticity and integrity of 
the site through implementation of positive conservation measures. 

Policy 2a Conserve and enhance the site’s historic landscape.
 _ Conserve and enhance the site’s historic layout 

and landscape planting framework through 
high quality cyclical maintenance, succession 
planting and regular inspections of its condition.

SBG Staff Ongoing 

 _ Establish a Plant Acquisition and Replacement Policy. SBG Staff Short
 _ Implement and regularly review the 10 Year 

Living Collection Management Plan and 
associated Lawn Action Plans.

SBG Staff Medium 
and 
ongoing

 _ Maintain internal key views and openness of 
certain Lawns.

SBG Staff Ongoing 

 _ Maintain the sense of enclosure provided by 
the vegetation around the site’s periphery.

SBG Staff Ongoing 

 _ Enhance the interpretation of the site’s historic 
development including lost and extant features. 

SBG Specialist advice 
and capital

Short 

 _ Enhance the condition of heritage trees in 
accordance with arboricultural assessments and 
the arboricultural strategy (contained in the 10 
Year Living Collection Management Plan).  

SBG Staff Medium 
and 
ongoing

 _ Consider which additional tree specimens 
could be proposed as Heritage Trees for 
endorsement by the Heritage Tree Panel.

SBG Staff Short 
and 
ongoing

 _ Monitor the need for lightning conductors to be 
tted to additional trees

SBG Staff Ongoing 

 _ Sustain e orts to label and better inter ret the 
living collections.

SBG Staff Ongoing  

 _ Improve the nursery facilities (linked to action 
listed under Policy 3a).

SBG Capital 
(secured)

Short 

 _ Develop a Historic Landscape Improvement Plan, 
which would set out a detailed WHS/historic 
landscape vision and heritage improvement 
strategy, design guidelines for public realm 
interventions and conservation plans for individual 
Conserved Buildings (see also Policy 2b). 

SBG Specialist 
advice and 
capital 

Medium

 _ Continue to provide horticultural/botanical 
training to sta

SBG Staff Ongoing 

 _ Su ort sta  in obtaining a ork orce Skill 
uali cation

SBG Staff training 
cost covered in 
existing budget

Ongoing 

 _ Explore opportunities to re-open a School of 
Horticulture at the site.

SBG Staff, capital 
and increased 
operational 
budget

Long 
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Policy 2b Conserve and enhance the site’s built heritage 
 _ Continue to carry out regular inspections and 

maintenance.
SBG, NParks Staff/

maintenance 
Ongoing 

 _ Ensure that all building restoration works are 
carried out in accordance with best practice 
guidance by suitably uali ed ro essionals  
using appropriate methods and materials.  
Conservation permission should be obtained 
from the Competent Authority prior to 
refurbishment/restoration works being carried 
out on a Conserved Building/Structure. 

SBG, NParks Staff/
maintenance 

Ongoing 

 _ Carry out repairs works to the Garage and 
House 6.

SBG, NParks Staff, covered 
in existing 
budget

Short 

 _ Develop a Conservation Plan for each of the site’s 
Conserved Buildings/ Structures (as part of an 
overall Historic Landscape Improvement Plan).  
Use these to guide their future management.

SBG, NParks Staff/
maintenance 

Medium 

 _ Undertake a survey of the interior and surviving 
historic features/fabric of all Conserved 
Buildings/ Structures and ensure their 
preservation is upheld in future conservation 
and adaptation proposals.  Use the survey 
information to inform the Conservation Plans.

SBG, NParks Specialist 
advice and 
capital 

Medium 

 _ e ne bu er ones or all Conser ed Buildings
Structures.

SBG Staff Medium 

 _ Where appropriate, enhance the setting of 
historic buildings.

SBG Staff (part of 
delivering the 
10 Year Living 
Collection 
Management 
Plan)

Medium 

 _ Explore opportunities to replace the planting 
around E.J.H. Corner House with plants which 
will alleviate existing moisture related issues. 

SBG Staff (part of 
delivering the 
10 Year Living 
Collection 
Management 
Plan)

Medium 

 _ Ensure that buildings meet 21st century 
standards/regulations and that innovative 
solutions are sought for historic buildings 
(preserving their fabric/character).

SBG, NParks Staff and 
specialist 
advice 

Ongoing 

 _ Ensure all buildings have a sustainable and 
suitable use.

SBG, NParks Staff Ongoing 
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Policy 2c Conserve and enhance the site’s nature conservation value in ways that are complementary 
with its Outstanding Universal Values.
 _ Undertake a habitat survey and subsequently 

more detailed ecological surveys, as appropriate.
SBG, NParks Staff and 

capital cost
Short 

 _ Manage existing habitats to increase overall 
biodiversity and where appropriate introduce 
new habitats.

SBG Staff/
maintenance 

Ongoing 

 _ Promote management practices that conserve 
and enhance biodiversity.

SBG Staff Ongoing 

 _ Develop and implement a site-wide Biodiversity 
Conservation Plan (outlining the Gardens’ 
commitment to conserving and enhancing 
biodi ersity as well as s eci c biodi ersity 
enhance ent easures   The lan should be 
regularly reviewed and updated in light of new 
information and survey results.  

SBG, NParks Staff and 
capital 

Medium 
and 
ongoing 

 _ Undertake a regular site-wide ecological 
survey(s) to maintain an up to date 
understanding of the locations of all species 
and habitats.  Use this information to measure 
and record biodiversity/potential changes in 
the nature conservation value of the site using 
indicator species.

SBG, NParks Staff and 
capital 

Ongoing 

 _ Monitor the potential impact of visitors on 
biodi ersity   This should in or  anage ent 
of the site.  

SBG Staff Ongoing 

 _ Ensure that biodiversity enhancement 
measures do not undermine the site’s historic 
landscape/features or its recreational and 
scienti c unctions   

SBG Staff Ongoing 

 _ Continue to remove invasive alien species.  SBG Staff Ongoing 
 _ Provide high quality interpretation relating to the 

site’s nature conservation value/biodiversity.
SBG Staff and 

capital 
Medium 

 _ Conserve and enhance the rainforest through 
appropriate maintenance and management.

SBG Staff/
maintenance

Ongoing 

 _ Seek opportunities to connect the site 
with greenspaces/wildlife areas beyond its 
boundaries.

SBG, NParks Staff and 
capital 

Long

Policy 2d Maintain accreditation to ISO 14001. SBG Staff Ongoing 
Policy 2e Carry out a study of the possible impacts 

of climate change and identify appropriate 
adaptation strategies.

SBG Specialist 
advice and 
capital 

Medium 

Policy 2f Risk management and counter-disaster 
preparedness strategies should be kept under 
review and updated as necessary.

NParks Staff Ongoing 
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Aim 3 Encourage sustainable uses of the site that help conserve the Site’s Outstanding 
Universal Values, authenticity and integrity, including scientific research functions and 
appropriate provision of education, outreach, promotion and access for visitors.

Policy 3a Ensure that the site’s role as a leading scientific research and conservation centre is sustained 
and where possible enhanced.

 _ Develop a 10 Year Research and Conservation 
Strategy with mechanism to implement and 
review it.

SBG Staff Medium 
and 
ongoing

 _ Explore opportunities to increase the working 
space in the Herbarium, enhance its storage 
facilities and provide a walk-in freezer.

SBG Capital Medium 

 _ Install compactor units in the spirit room to 
increase its holding capacity.

SBG Capital Short 

 _ Enhance the nursery facilities, as appropriate 
(linked to action listed under Policy 2a).

SBG Capital 
(secured)

Short 

 _ Enhance the living collection, in line with the 
Plant Acquisition and Retention Policy, to meet 
research and conservation needs.

SBG Staff (part of 
delivering the 
10 Year Living 
Collection 
Management 
Plan)

Medium 
and 
ongoing 

 _ Assess, and where appropriate enhance, 
the curation of the documentary and visual 
reference collections.  Establish a list of 
protocols and improve access.

SBG Staff and 
capital

Short 

 _ Explore opportunities to expand teams within 
the Research and Conservation branch, as 
appropriate.

SBG Increased 
operational 
budget

Short 

 _ Continue e orts to digitise the collections and 
keep information up-to-date.

SBG Staff Ongoing 

 _ Develop a digital (GIS) map of the living 
collections and test new cyber technology.

SBG Staff, 
specialist 
advice and 
capital

Medium 

 _ Install appropriate shelving/drawer system to 
accommodate collection of botanical paintings 
and large-size volumes in Rare Books Room.

SBG Capital 
(secured)

Short
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Policy 3b Management of visitors to the site should be exemplary and follow relevant national and 
international guidance on sustainable tourism, supporting the Gardens’ role as a leading visitor 
attraction. 

 _ Develop and implement a Visitor Management 
Strategy (which would include an audience 
development plan, interpretation plan/strategy 
and disabled access policy/strategy).

 _ Groups which are currently under-represented 
at the site or form a small share of existing 

isitors should be identi ed as art o  the 
audience development plan and opportunities 
to encourage them to use the site more, 
engage with them more and increase their 
awareness o  the site s signi cance and o er 
should be identi ed

SBG Staff, 
specialist 
advice and 
capital

Short 
and 
ongoing

 _ Undertake regular visitor/user surveys. SBG Staff Ongoing 
 _ Set up disability focus groups as and when 

appropriate.
SBG Staff Short

Policy 3c Improve the sense of arrival and orientation.
 _ Consider closing some entry points/gates and 

developing a ‘gateway’ strategy.  
SBG Staff Short 

 _ Provide clear and consistent orientation and 
visitor information at all entrances (including 
a map with the location of all key features, 
information about the nature of the site and 
what it has to o er   

SBG Staff Short 

 _ Explore opportunities to enhance interpretation 
and orientation information provided at existing 
‘visitor centres/visitor receptions’.  

SBG Staff Short 

 _ Provide high quality, up-to-date and 
informative pre-visit information. 

SBG Staff and 
capital

Short 
and 
ongoing

 _ Provide directional information in a range of 
media.

SBG Staff and 
capital

Short 

 _ Promote the Heritage Museum as the 
Singapore Botanic Gardens’ World Heritage 
Centre (see also Policy 3e).

SBG Staff Ongoing 

Policy 3d Balance the needs of different user groups.
 _ Explore opportunities to provide more dog-free 

zones.
SBG Staff and 

capital 
Short 

 _ Continue to enforce a no picnics and exercise 
policy in the shelters and where this causes 
obstructions on paths.

SBG Staff Ongoing 
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Policy 3e Enhance the visitor experience through the provision of new/improved visitor facilities and 
services without compromising the site’s Outstanding Universal Values.
 _ Enhance the National Orchid Garden. SBG Capital 

(secured)
Short 

 _ Extend the Jacob Ballas Children’s Garden. SBG Capital 
(secured)

Short 

 _ Introduce a new Ethnobotany Garden. SBG Capital 
(secured)

Short 

 _ Continue to develop the Tyersall Learning 
Forest.

SBG Capital 
(secured)

Short 
and 
ongoing

 _ Relocate/enhance existing visitor counters. SBG Covered 
under 
existing 
budget

Short 

 _ Promote the Heritage Museum as the 
Singapore Botanic Gardens’ World Heritage 
Centre  a key acility where isitors can nd 
in-depth interpretative information about the 
site/its values as well as information to help 
them discover how they can make the most 
out of the site.  It could act as the starting point 
for several walks/trails (see also policy 3c).

SBG Staff Ongoing 

 _ Provide a food and beverage outlet in the 
Garage.

SBG Capital 
(secured)

Short 

 _ Provide a new garden shop at the Green 
Pavilion.

SBG Covered 
under 
existing 
budget

Short 

Policy 3f Monitor the physical impact of visitors on the site.
 _ Carry out regular condition surveys. SBG Staff Ongoing 
 _ onitor the use o  di erent arts o  the site by 

visitors.
SBG Staff Ongoing 

 _ Ensure the Visitor Management Strategy 
includes appropriate methods to manage 

isitor circulation and access to di erent 
elements of the site.

SBG Staff, 
specialist 
advice 

Short 

 _ Where appropriate erect fences around 
Heritage Trees. 

SBG Staff/
maintenance

Ongoing 
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Policy 3g Encourage visitors to make sustainable choices and informed decisions about how they will 
get to the site.  

 _ Information for the general public about 
transport services will focus on alternatives 
to car use and will be high quality, up-to-date, 
accessible and widely promoted.

SBG Staff Ongoing 

Policy 3h Promote community involvement. SBG Staff Ongoing 
 _ Broaden the volunteer programme and 

associated volunteering opportunities.
SBG Staff Short  

and 
Ongoing 

 _ Consider establishing a Friends group. SBG Staff Short 
 _ Deliver outreach projects to promote the 

Gardens.
SBG Staff Short 

and 
Ongoing 

Policy 3i Interpretation of the WHS on and off site will be of a high standard, accurate, accessible and 
consistent and will enhance enjoyment and appreciation of the site’s values/significance and 
roles by as wide and varied audience as possible.
 _ Develop an interpretation strategy (including on 

and o  site inter retation  as art o  an o erall 
Visitor Management Strategy.

SBG Staff, 
specialist 
advice, capital

Short 

 _ Explore opportunities to develop web, 
handheld device or mobile phone-based 
interpretation resources for engaging new 
audiences through digital and interactive 
media.

SBG Staff, 
specialist 
advice, capital

Medium 

Policy 3j Enhance learning opportunities.
 _ Broaden the formal school education 

programme, in line with the Government’s 
aspirations. 

SBG Staff and 
capital

Short 

 _ Broaden the informal adult and children/
young people’s education programme, in 
collaboration with the Ministry of Education.

SBG Staff and 
capital

Short 
and 
ongoing 

 _ Promote and enhance learning through natural 
play (including through the extension of the 
Jacob Ballas Children Garden and provision of 
family trails and associated activities).

SBG Staff, capital 
(secured)

Short 
and 
ongoing 

 _ Deliver high quality and accessible 
interpretation and events/exhibition that 
have direct relevance to and strengthen 
understanding of the Outstanding Universal 
Values of the site and other associated values.

SBG Staff, 
specialist 
advice and 
capital (linked 
to policy 3k)

Short 
and 
ongoing 

 _ Explore opportunities to expand the 
educational team, as appropriate.

SBG Increased 
operational 
budget

Short 
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Policy 3j
(cont.)

 _ Increase educational outreach activities. SBG Staff and 
capital

Short 
and 
ongoing 

 _ Develop and disseminate resources for 
teachers and educational practitioners to use 
as teaching and learning tools about the WHS.

SBG Staff and 
capital 

Short 
and 
ongoing 

 _ Identify appropriate venues within the Gardens 
which could be used as classrooms and seek 
opportunities to provide storage facilities where 
needed.

SBG Capital Short 

Policy 3k Widely promote the site’s Outstanding Universal Values and other associated values. 
 _ Develop and implement a WHS Marketing and 

Branding Strategy.
SBG Staff, 

specialist 
advice and 
capital

Short 
and 
ongoing 

 _ Liaise with the Singapore Tourism Board to 
ensure linkage with the national strategy/
initiatives.

SBG Staff Short 
and 
ongoing 

 _ ro ote existing o er and new as ects o  it  
targeting resources e ecti ely

SBG, NParks Staff Ongoing 

Aim 4 Ensure that effective governance arrangements are in place that involve stakeholders 
in the long-term management and monitoring of the site, and in balancing research, 
conservation, access, sustainable use, including tourism, and the interests of the local 
community.

Policy 4a Ensure a partnership approach to the 
implementation of the Management Plan.

SBG Staff Ongoing 

 _ Appoint a WHS co-ordinator SBG Staff Short 
Policy 4b Ensure sufficient resources are in place to 

enable effective management, conservation and 
monitoring of the WHS. 

SBG Staff Ongoing 

 _ Explore opportunities to expand the Education 
team and teams within the Research and 
Conservation branch.

SBG Increased 
operational 
budget 

Short 

 _ Ensure adequate funding is available to cover 
operational and capital costs.

SBG Staff Ongoing 

Policy 4c Ensure regular monitoring of the WHS. SBG Staff/
specialist 
advice 

Ongoing 

 _ Review priorities and progress on the 
implementation of the Management Plan at six 
monthly WHS Management Committee meetings.

SBG Staff Short 
and 
ongoing
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Policy 4c
(cont.)

 _ Review and update the Management Plan at 
least e ery e years   nteri  re iews should be 
undertaken as and when appropriate.

SBG Staff Short 
and 
ongoing

 _ Establish monitoring indicators relevant to the 
site’s Outstanding Universal Values to measure 
progress with the protection, interpretation and 
management of the site.

SBG Staff Short 

Policy 4d Undertake research to further supplement understanding of the site’s values. 
 _ Undertake additional research to better 

understand how the Gardens’ botanical 
collections and key historic buildings have 
evolved over time.

WHSMC Staff and 
capital 

Medium 

 _ Undertake additional research to better 
understand the Gardens’ contribution to 
the social history of Singapore and the 
development of the Singaporean identity.

WHSMC Capital Medium 

 _ Undertake additional research to better 
understand the wider social and economic 
impact of some of the economic crops (other 
than rubber) researched and trialled by the 
Singapore Botanic Gardens.

WHSMC Staff Medium 

 _ Undertake additional research to better 
understand the Botanic Gardens’ contribution 
to the greening of Singapore.

WHSMC Staff Medium 
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CHARACTER AREAS

Landscape Character Areas

Character Area 1: Eco Lake/Former Economic 
Gardens 

This area of the site, once part of the Economic 
Gardens (present between the late 1870s and early 
1920s) has an undulating topography, with small grass 
man–made mounds topped with wooden shelters 
overlooking the Eco Lake (the 1983 Bukit Timah Core 
pond was expanded into the Eco Lake in 1993).  It is 
generally open with views possible across it and to 
high rise buildings located beyond the site boundary.  
The Eco Lake, a naturalistic lake with a shingle shore 
and swamp plants along its margins, dominates this 
character area.  A number of plant collections/display 
gardens (fruit trees, spices, bamboo/reflexology, trellis 
garden and foliage garden) are dotted around the lake 
providing variety and ornamental interest.  Planting 
here is generally not yet fully mature.  Character Area 
1 is located outside the Nominated Property in the 
proposed Buffer Zone.

Character Area 2: Plant Resource Centre

This character area, once part of the Economic 
Gardens and later the former Raffles College 
grounds, is made up of the plant resource centre 
(established in 1995).  This facility is closed to the 
public and used by the Botanic Gardens’ staff for 
the following purposes: propagation of plants of 
interest (e.g. ornamentals, native species, rare plants, 
iconic species) for in–house use and exchange; 
seed management and germination, housing of 
plants received (including for thematic projects and 
research collections) and acclimatisation prior to 
planting in the Botanic Gardens; plant record keeping 
(in–coming and out–going of plants); hands–on 
training centre for students, interns, volunteers in 
conservation, horticulture and education; plant 
rescue and recuperation centre (for rare plants that 
need special attention); provision of plants for events, 
decorations etc.  Character Area 2 is located outside 
the Nominated Property in the proposed Buffer Zone.

Character Area 3: Jacob Ballas Children’s Garden

This character area, once part of the Economic 
Gardens and later the former Raffles College 
grounds, was designed and planted from 2004 to 
2007 to provide a unique discovery and learning 
experience in a garden setting for children of up to 
12 years of age.  It is well–enclosed and has a sense 
of facilities in a woodland or forest.  Interactive, 
fun and sometimes brightly coloured play areas/
equipment are carefully nestled among the 
vegetation.  Key features include ‘living’ classrooms, 
a suspension bridge, a cave, a pond containing a 
floating platform and timber deck, a tree house, 
a potting garden, a sensory garden, a maze, a 
playground and a water play area. A carpark and a 
brightly coloured visitor and reception centre are 
located to the east of this zone.  Character Area 3 
is located outside the Nominated Property in the 
proposed Buffer Zone.

Character Area 4: Former Raffles College Houses 
and Setting

This part of the Botanic Gardens (which once 
formed part of the Economic Gardens and later 
the former Raffles College grounds) slopes down 
steeply to the west with five former university 
buildings (built in the early 1920s) located along 
the edge of the hilltop, set back against the site’s 
outer perimeter.  This part of the Botanic Gardens 
contains numerous mature trees (including old 
tembusu trees and palms dating back to the 1920s) 
which provide dappled shade along footpaths.  It is 
generally well–contained with some internal views 
down towards the garage (built in the 1920s) located 
at the foot of the hill, with old nutmeg and durian 
trees in between.  The Fragrant Garden completed 
in 2013 (replacing derelict university out–buildings) 
wraps around House 5 and contains new planting 
including diverse shrubs and herbs with sweet–
smelling flowers.  Chinese tombs (1842–81) set 



within an open grass lawn with scattered shrubs and 
trees are located to the north–east of the zone.  

Character Area 5: Evolution Garden

This character area once formed part of the 
Economic Gardens and contained the former 
garden workers’ accommodations, who were re–
housed off site and their former houses removed 
during the 1970s.  The Evolution Garden, planted 
from an empty space, opened in 2005.  It is laid 
out on a small hill and is visually enclosed by dense 
tree planting.  A winding path takes the visitor on 
a journey through time and exhibits the evolution 
of plant life.  Tall tree specimens, outcrops of 
rocks, large boulders and fossils (some real and 
some artificial) border both sides of the main path 
spiralling to the base of the hill.  There are no views 
out and a series of surprise views unfold along the 
main path revealing different epochs beginning with 
the lifeless earth and ending with the flowering of 
plants.  Its south–western and eastern edges contain 
older plantings of timber trees, a couple of late 19th 
century economic plantings and impressive African 
baobab specimens clinging to the west–facing 
slope beneath.  The texture of the planting is varied, 
ranging from that of low delicate ferns to that of 
mature tall cycads.

Character Area 6: Healing Garden

This character area once formed part of the 
Economic Gardens and later the former Raffles 
College grounds.  It was landscaped as the Healing 
Garden in 2011, replacing college land bearing 
derelict university out–buildings, a few large trees 
(retained) and many smaller trees, shrubs and 
lawn.  The Healing Garden is located adjacent 
to the old university houses and is laid out over 
sloping and terraced ground facing south–east.  A 
complex of winding paths leads the visitors through 
generally new plantings (which includes highly 
floriferous herbaceous species) interspersed with 
tall tree specimens (including veteran trees such 
as Palaquium obovatum, planted by Ridley in the 
then Economic Gardens).  500 species of plants 
used for traditional medicine in Southeast Asia 
are laid out in the shape of the human body, the 
plantings corresponding to those body areas the 

plants are used to treat.  This garden surrounds the 
former Economic Gardens’ historic Field Assistant’s 
House (House 6, completed in 1919) and includes 
mature oil palms dating from c.1920, likely to have 
been planted as sources of seed for the nascent 
plantation industry at the time.

Character Area 7: Raffles Building and Setting

The Raffles Building (previously known as Raffles 
Hall, completed in 1958) and adjacent carpark/food 
and beverage facility dominate this character area, 
which once formed part of the Economic Gardens 
and later the former Raffles College grounds.  The 
front of the Raffles Building holds a young collection 
of mostly wild provenance Myrtaceae (Myrtle or 
Eucalypt Family), while the area immediately south–
west of the Healing Garden has the remains of a 
Myristicaceae (Nutmeg Family) collection.  

Character Area 8: Central Zone

This character area once formed part of the 
Economic Gardens.  The eastern half of it is 
dominated by visitor car parking and associated 
infrastructure; it is open with views across it and 
out towards Cluny Road.  A small naturalistic water 
feature located beside the traffic roundabout 
connects the roads between the Raffles Building, 
Cluny Road exit and Nassim Gate entrance and 
carparks.  A large attractive veteran rain tree 
dominates the entrance into the Botanic Gardens 
and visitor centre, completed in 1998.  The ground 
gently rises in the western half of this character area, 
with the NParks Headquarters and E.J.H. Corner 
House sited on higher ground above the visitor 
centre.  

Once past the covered visitor centre/counter, visitors 
enter into Palm Court, located between a restaurant 
and the Garden Shop.  This area is dominated 
by striking tall oil palms, individually planted in 
raised granite planters, whose trunks are clothed 
in epiphytic plants.  Views are possible towards 
the Cascade Garden and up towards the NParks 
Headquarters. 

E.J.H. Corner House, a traditional Black and White 
style bungalow completed in 1910, dominates a 
small grass hill to the west.  It is set among lush 



tropical planting and includes a small domestic 
scale garden immediately adjacent to the house.  A 
diverse collection of palms contiguous with those 
in Palm Valley is located on the south side of the 
house, which add to the lush character of the zone.  

Character Area 9: Palm Valley and Symphony 
Lake

Palm Valley, planted from 1879 (where an Economic 
Garden planted under Murton’s superintendence 
once stood), stretches northwards from Orchid 
Plaza, gently sloping down to Symphony Lake.  This 
large expanse of grass, with multiple scattered 
mature palms of varying sizes (c.220 species 
represented) and other tree species, is nestled in 
a shallow valley between the Rainforest and the 
National Orchid Garden, whose eastern side once 
included part of the original extent of Palm Valley.  
While being more open in character than other 
parts of the Botanic Gardens, the many palms 
and topography still limit full panoramic views.  
Symphony Lake dominates the northern end of 
this character area, with its iconic stage (the Shaw 
Symphony Stage, built in 2005 to replace  a stage 
erected in 1995) providing a focal point in views 
along the valley.   An arrow (date unknown) emerges 
from the lake, pointing towards Greenwich, London.  
This marks the location of a temporary station for 
the observation of terrestrial magnetism set up 
in the Gardens in 1914.  Broad views to the south 
are afforded from the Viewing Terrace.  A series 
of beds located along Heliconia Walk (to the east, 
dated 1998) showcase the larger growing and more 
spectacular species of this genus.  This strengthens 
the lush tropical character of Palm Valley.

Character Area 10: Rainforest

A raised boardwalk leads visitors through a tract of 
primary rainforest which, due to its dense and tall 
vegetation, is very enclosed with jungle.  Only limited 
glimpses of the sky can be achieved through small 
openings in the canopy of the mature forest trees.  A 
total of 300 tree species have been recorded in the 
Rainforest by the Botanic Gardens’ scientists, but 
many of these are represented by few or solitary 
individuals, as is to be expected in such a small 
area of species–rich vegetation.  This element of 

the Botanic Gardens was carefully preserved and 
integrated into the landscape from the outset.

Character Area 11: National Orchid Garden and 
Nursery

The National Orchid Garden, designed to showcase 
the products of the Botanic Gardens’ orchid breeding 
programme, lies on a relatively steep east/north–east 
facing slope.  It was completed in 1995 and is sited 
on the side of the hill upon which Burkill Hall, a black 
and white plantation style bungalow is located.  The 
sophisticated landscaping ensures that at each twist 
and turn a new vista is presented.  The winding paths 
lead visitors through this secluded lush tropical garden 
punctuated by tall palms and other tree species 
and dominated by a tapestry of orchid blooms of 
all shapes, shades and sizes.  The misthouse (1995), 
bromeliad enclosure (1995) and cool house (2004) 
provide further specialist tropical display gardens 
within the National Orchid Garden.  The latter houses 
an artificially controlled montane tropical cloud forest 
display with trees and rocks draped with orchids and 
carnivorous plants.  The Orchid Plaza provides a key 
meeting place, overlooking Palm Valley and providing 
access into the National Orchid Garden to the west and 
Ginger Garden to the south.  

A small semi–wild remnant of freshwater swamp 
(where water runs through throughout the year), the 
Orchid Nursery and mature trees are located to the 
north.  The latter are mostly assumed to have been 
transplanted from the former Economic Gardens.  
Indeed, from 1917 until the early 1920s a number of 
valuable fruit and timber species were transplanted 
from the Economic Gardens, which were expected 
to be lost (when the Botanic Gardens’ 1879 northern 
extension was initially designated for use as a public 
housing area and later re–designated for the former 
Raffles College, built 1925–28).  Transplanted trees 
included durian, tamarind, Diospyros blancoi, 
mahoganies (African and American), Erythrophleum 
guineense and Sterculia foetida.  These are now the 
largest examples of these species in the Botanic 
Gardens and will be made accessible to the public 
after the National Orchid Garden undergoes 
refurbishment during 2014–2018.

A small portion of Palm Valley (to the south–west) 
was incorporated into the National Orchid Garden in 



the 1990s, within which can still be seen some large 
palm specimens of considerable age.  

Character Area 12: Potting Yard and Plant House 
Zone

The Potting Yard area (dating back to the 1880s), 
Fernery Garden (1980), Aroid Garden (1999) and 
Plant House Garden (first established in 1882 and 
redesigned in the 1950s) are located at the foot 
of an east facing slope, close to Cluny Road.  All of 
these features are nestled among mature vegetation 
which mainly comprise tall tree specimens.  This 
character area is generally inward looking and 
imparts a sense of seclusion.  Some views west 
towards Bandstand Hill are afforded from the Aroid 
and Plant House Gardens.  Pergolas draped in 
climbers constructed on all four sides of the Plant 
House Garden provide shade.  This Garden is more 
symmetrical and formal in appearance/design than 
most of the rest of the Botanic Gardens (with the 
exception of the Sundial Garden).  The Plant House 
Garden originally contained a large rectangular 
‘plant house’ (completed in 1882 and roofed in 
1885) erected to accommodate public flower shows 
and displays of potted plants and annuals (some 
of which were for sale).  It now comprises a grass 
quadrangle surrounded by pergolas, with a central 
water lily pond (completed 1958).  

Character Area 13: Ginger Garden and The Dell

This character area is filled with lush tropical planting 
showcasing over 550 different types of gingers and 
species in the related families of the heliconias, 
bird–of–paradise, bananas and arrowroot.  Colourful 
blooms punctuate this inward looking display garden 
and meandering paths lead visitors past ponds 
(including a water lily pond with Victoria and the 
giant aroid, Typhonodorum lindleyanum), a waterfall 
and seven major exhibits organised according 
to geographical origin or plant uses.  The Halia 
restaurant complex, opened in April 2001, occupies 
the northern end of this Ginger Garden.  

The area known as the The Dell, where the water 
supply for Swan Lake from the Tyersall Learning 
Forest enters at its north end, covers the southern 
end of this character area.  First developed as 

a fernery in the early 1880s, it has retained its 
distinctive character.  The sheltered, humid 
environment favours certain unusual plants, such as 
Monophyllaea horsfieldii, though it does not have a 
taxonomic collections focus.  There is an abundance 
of tall Dracaena along the various paths and a 
number of large and climbing Araceae.  Attractive 
ferns and fern allies can be found in the shadiest 
spots.  An unusually tall rain tree marks the limit of 
The Dell with the Ginger Garden’s coach drop–off 
area, the east side of which is planted with various 
palms and Mimusops elengi.  The east side of The 
Dell is accessed in three places by steps, which 
descend steeply through a wall of vegetation into its 
dark interior.  

Character Area 14: Bandstand Hill

Display gardens (Vanda ‘Miss Joaquim’ display 
–1980s, Sun Garden – 2004, Bonsai Garden – 2005 
and Sundial Garden – 1929) and a frangipani 
collection (to the east, dated 1920s) have been laid 
out on the gently sloping sides of Bandstand Hill, on 
the top of which sits the decorative white painted 
Bandstand (1930).  Bandstand Hill, which formed 
part of the 1860s design of the then pleasure 
gardens, commands the highest point in the original 
area of the Botanic Gardens (1859).  

The Bandstand is bordered by a ring of new low 
shrubs which gives way to a large flat area of mown 
grass encircled by yellow rain trees, the foliage of 
which is a focal point among the green tree canopies 
and lawns.  The different parts of this character area 
impart a feeling of seclusion and are inward looking.  
The bonsai collection and Sundial Garden to the 
south and desert plants to the west are in stark 
contrast to the more lush tropical planting found 
elsewhere in the Botanic Gardens.  The very formal 
layout of the Sundial Garden is strikingly different to 
the rest of the Botanic Gardens.

Character Area 15: Botany Centre and Setting

The Botany Centre and Green Pavilion, built in 2006, 
feature Singapore’s first pitched green roof.  These 
buildings, located at the foot of an east facing slope, 
dominate the eastern half of this character area.  An 
imposing veteran tree, Callophyllum inophyllum, 



which influenced the layout of the Botany Centre, 
stands tall at its centre.  A large lawn slopes 
southwards to the west of the Centre, with the 
Green Gallery (2013) and Holttum Hall (1921) on 
the crest of the slope.  Ridley Hall (1882) is located 
immediately to the north of the Botany Centre.  
This character area is relatively open with views 
out towards the City to the south and east being 
possible from the lawn in front of Holttum Hall.  
The administrative/research centre of the Botanic 
Gardens has been located in this part of the Botanic 
Gardens since the late 19th century. 

Character Area 16: Saraca Stream Zone

A twisting walkway which follows a fast–flowing 
man–made stream, which weaves its way through 
this character area in a southerly direction, leads 
visitors through lush vegetation and tall tree 
planting dominated by the flowering tree Saraca 
cauliflora.  The inspiration behind the landscaping 
work (completed in 2006) is the Saraca Stream 
vegetation, a typical habitat found along the rocky 
headwaters of streams and rivers of the Malay 
Peninsula.  Tree species also include Tristania and 
Podocarpus while the understorey planting includes 
species such as dwarf palms, ferns and gingers.  
This character area is generally inward looking and 
incorporates the Tanglin Gate (existing gates dated 
2006), the main historic entrance into the Botanic 
Gardens.  

Visitor facilities in the form of toilets and shelters 
(1970s–2005) are located to the north, from 
which views down across the surrounding lawns 
sloping towards Swan Lake (1866) can be afforded.  
Vegetation beyond is fairly dense and generally 
comprises mature tree planting.  

Character Area 17: Swan Lake and Lawns

This character area is dominated by Swan Lake 
(1866), which is nestled at the foot of very gently 
westerly sloping lawns peppered with a wide 
variety of trees.  Views across this part of the 
Botanic Gardens, which is fairly open in character, 
are afforded from the surrounding lawns.  Thick 
tall vegetation is present along the southern 
and western edges of this character area, which 

abut Holland Road and the Tyersall extension 
respectively.  This part of the Botanic Gardens, 
while being tropical in appearance, reflects its 
historic character, which was intended to emulate 
British pleasure gardens/public parks, with a wide 
promenade following a large water body and 
scattered trees set within mown grass.  The Marsh 
Garden, laid out in 1969, is located to the south and 
incorporates the remnants of a rhinoceros wallow 
and alligator ponds present in the Botanic Gardens 
during the late 19th century, when the Botanic 
Gardens contained such zoological collections.

Character Area 18: Tyersall Learning Forest

This character area comprises dense secondary 
forest overgrown with laurel, Albizia and towering 
tembusu trees, some planted in 1862.  This 
character area is very inward looking, the vegetation 
blocking views in and out. Character Area 18 is 
located outside the Nominated Property in the 
proposed Buffer Zone.
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LIST OF ECOLOGICAL SURVEYS

Subject Year and Surveyor Notes

Butterfly survey Published January 2009, Khew Sin 
Khoon

On-site observation  and compiled 
checklist  by a nature society 
butterfly enthusiast on butterflies 
sighted in SBG.

Flower-visiting bees and wasps 
survey

Published 2013, Soh Wen Wen

On-going survey identifying 
hot-spots of Amphidromus 
inversus

Carried-out 2010/11 onwards,  Dr. 
Cai Yixiong

Bird survey Published 2008, Morten Strange On-site observation  and compiled 
checklist  by a nature society 
enthusiast.

Rainforest survey Carried-out 2009-2011,  Singapore 
Botanic Gardens staff

Dragonfly survey Carried-out 2009, National 
Biodiversity Centre Staff

Preliminary survey

Lichen survey Carried-out 2001, Dr. Harrie 
Sipman

Invited research collaborating with 
Raffles Museum for Biodiversity 
Research and School of Biological 
Sciences, National University of 
Singapore. Research Grant: RP 154-
000-049-112

Moss surveys Carried-out 1999 and 2005, Dr. 
Benito Ta

Observational surveys

Biodiversity data from the 
National Biodiversity Centre's 
BIOME database 

1822-2011 

Spider survey in the Rainforest Carried-out 2011 and 2012, Court, 
Wan, Low & Cai

Bird survey Carried-out 1989, 1998, 2004 and 
2008, Morten Strange, Lim Kim 
Seng , Subaraj  and others

Checklist compilation and on-site 
observation recorded by nature 
society bird enthusiasts.

Bird Survey Carried-out 1898 , H. N. Ridley Observational sightings and 
documentation. 

Tyersall Woods Part 1, tree 
survey

Carried-out Nov 2008 – Feb 2009, 
various 

Led by the National Biodiversity 
Centre

Tyersall Woods Part 2, tree 
survey

Carried-out Nov 2008 – Feb 2009, 
various 

Led by the National Biodiversity 
Centre
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CHRONOLOGY

1 

1 Items not referenced are mostly taken from Tinsley, B. (2009). Gardens of Perpetual Summer. The Singapore Botanic Gardens. 
National Parks Board / Singapore Botanic Gardens, or from the earlier principal source by I H Burkill, Gardens Bull. Straits 
Settlements, vol. 2 (1918) and SBG annual reports.

Concise chronology of the Singapore Botanic Gardens’ history (items in blue are believed to be well preserved 
and authentic today; other key heritage events are highlighted in red).  Written by N.P. Taylor (Director of the 
Singapore Botanic Gardens).

Date Historical event/action [data source]1 Notes

Before 
1859

A number of ‘heritage’ trees thought to antedate the 
foundation of SBG, e.g., the Cyrtophyllum fragrans 
(Tembusu) that features on the S$5 banknote and the 
Alstonia pneumatophora (Pulai basong) NE of Swan Lake 
– it is assumed that these are omitted from the appendix 
in the first Guide to the Gardens by Fox (1889), because 
they had not been planted by Gardens’ staff.  Similarly, 
the origin of the remaining sago palm clump at SBG’s 
boundary with Holland Road near Main (Tanglin) Gate 
may be as early.

With the exception of the Gardens 
Rainforest, most of the area 
acquired in 1859 is thought to have 
been cleared of extant vegetation.  
The Alstonia is indicative of former 
swamp forest.

The sago palms are mentioned by 
Burkill [Gard. Bull. 2: 98 (1918)] 
as being allowed to remain by 
Murton; they are visible in a 
postcard, c. 1920.

1842 The grave of an important Hokkien Chinese and his 
wife, believed to be the oldest burial in situ known for 
Singapore post 1819, is located on land between the 
modern Jacob Ballas Children’s Garden (JBCG) car park 
and NUS campus; a more elaborate adjacent grave of 
presumed family relatives dates from 1881 and may 
be an early example of inter-racial marriage [email rec. 
6.10.2011, from Hui Yew-Foong: yfhui@iseas.edu.sg].  The 
1842 grave is not located within the area of the original 
botanic gardens, but on the land added in 1879. These 
graves were preserved when Raffles College was built 
on this land in the 1920s and are marked as masonry 
structures on the 1924 topographical map of the British 
colony .

A decision is needed on how 
to interpret these graves, when 
the planned extension of the 
JBCG into this area occurs (but 
communication needs to be 
handled carefully in view of URA’s 
rules); either way, their protection/
preservation is very important on 
cultural grounds. NB. the grave of 
a man who died in 1833, in the 
Bukit Brown Cemetery [cf. ST, Sat. 
15.10.2011], was moved there in 
the 1940s, hence the SBG burial is 
an older in situ example [Tan Beng 
Chiak, email rec. 10.01.2012] .

1850s Cast-iron gazebo originally constructed at Admiralty 
House in Grange Road – said to be the oldest built 
structure currently at the Singapore Botanic Gardens.

This was transferred to the Botanic 
Gardens in 1969, subsequently 
restored and is now located 
overlooking Swan Lake.



Date Historical event/action [data source]1 Notes

1859 The re-established Agri-Horticultural Society acquires 
22.4 ha in Tanglin gifted by its leading member, 
businessman Hoo Ah Kay (“Whampoa”), on lands in part 
formerly down to plantations (probably of gambier – 
Uncaria gambir), bounded to the south by Napier Rd 
(now Holland Rd) and soon after the British military 
barracks, and to the east and north by Cluny Rd, and to 
the west by the Tyersall Istana of the Temenggong. This 
is the founding year of SBG.  Hoo’s gift was facilitated by 
the Colonial Govt, who also provided convict labourers 
to SBG. Previous land owners are identified in Burkill’s 
history of SBG (1918).

Described as “a haunt of tigers”, 
the area of mainly secondary 
vegetation included 6 ha of ‘virgin’ 
rainforest, which in somewhat 
modified form, exists today and is 
an important genetic resource for 
the region, holding representatives 
of various species otherwise extinct 
in Singapore [Gardenwise 24: 10–
11 (2005)].  It is being reinforced 
with species thought to have been 
native in Singapore, but now either 
very rare or extinct on the island.

1860–
1864

Lawrence [originally Laurence] Niven, a Scottish nutmeg 
plantation manager employed on Prinsep’s estate 
(between Orchard Rd and the ‘Brass-Bassar’ canal), was 
engaged as SBG Manager, soon clearing the southern part 
of site of secondary vegetation; Bandstand Hill terraced 
and laid out with flowerbeds, Bandstand area defined 
1860/61; roads allowing one-way traffic curved around 
the hill; soon after Maranta Ave, Liane Rd, Upper & Lower 
Ring Roads, connecting paths, and later road to Main Gate 
established (at present Tanglin Gate site). The Bandstand 
area was used for concerts more or less continuously 
until the 1970s (the Bandstand’s structure was built only 
in 1930). Niven designed the 1860s layout of SBG.  His 
landscape design style resembles that of the 18thC English 
Landscape Movement or Victorian municipal park.

At this date Bandstand Hill was 
the highest point in the Gardens at 
33 metres above sea level.  Public 
vehicular traffic was permitted 
to enter the Gardens until the 
1960s.  His interest in taking the 
Manager’s position likely reflected 
the fact that nutmeg had suffered 
a major decline due to disease. 
Whampoa had sold his share in 
Willans’ nutmeg plantation for the 
construction of Tanglin Barracks.

Niven’s family included other well 
known garden managers.  Niven 
Rd, Singapore, is named after him.

1861 Niven planted a Tiger Orchid on ground at the junction of 
the Office Gate Rd and what became the Main Gate Road.  
The orchid is still there and is now 4 metres in diameter

Fide I H Burkill, SBG Illustrated 
Guide (1927), p. 30

1862 Temenggong planted the avenue from Napier (now 
Holland) Road to the Tyersall Istana with Tembusu trees 
(see Burkill, Gardens Bull. 4(2): 70, 1927).  These include 
some of those currently marking the western boundary of 
The Dell (Lawn G) and those along the Tyersall Avenue.

These Tembusu will all be included 
within SBG when the Tyersall 
Learning Forest extension is fully 
incorporated into the Gardens 
and the original Tyersall Ave 
expunged. The average girth of the 
15 remaining single-trunked trees 
in 2013 was 3.62 metres (after 150 
years).

1866 12.1 ha of extensions to the site at the west and north-
west acquired/purchased; Swan Lake excavated in the 
western extension (earliest extant designed water body in 
Singapore) and both it and the NW extension included an 
area of swamp forest [Gardens Bull., Straits Settlements 2: 
100, 107], which in the case of the latter survived until at 
least 1915. Govt contributing $50/month to Niven’s salary

See Gardens’ map, l.c. 321. 



Date Historical event/action [data source]1 Notes

1867 Manager’s residence, later named Burkill Hall, began 
construction within the north-west extension, on a hill 35 
metres above sea level (building completed 1868). Burkill 
Hall is now a Conserved Building.  It is the oldest building 
constructed in situ and was occupied as the home of 
successive Superintendents and Directors until 1969; it 
was restored in the 1990s as part of the development 
of the National Orchid Garden, which now surrounds it 
[Gardenwise 40: rear cover, 2013].

The Agri-Hort Society’s Secretary 
entered into a contract in 1867 
with a Chinese builder for the 
construction of the Manager’s 
house, although its start is often 
erroneously given as 1866.  The 
building is currently available for 
hire for private functions, whilst 
the ground floor area is open to the 
public and includes interpretation 
of SBG’s orchid breeding and VIP 
naming programme.

1869 Govt support for Niven increased to $100/month.
1870 Annual report of Agri-Hort Soc mentions that plants had 

been supplied to gardens at Saigon, Mauritius and South 
Kensington (London), whilst Bogor (Buitenzorg, Java), a 
Dutch colonial garden, had gifted many plants to SBG.

Plant exchange has been an 
activity characteristic of botanic 
gardens since early in their history 
and was common in colonial times.

1871 In March the Society held a flower show in temporary 
buildings upon the band parade area, which was attended 
by the King of Siam [Straits Times, 25.03.1871].  It is also 
recorded that a military band played upon the adjacent 
parade area.

The event was recorded in a 
photograph by Mr Sachtler, 
preserved at the Nat. Archives (UK). 
This shows the King and (?) Straits 
Governor, in front of the buildings, 
and may also show Whampoa and 
Lawrence Niven in the crowd.

1874 Agro-Horticultural Society’s debts incurred by the above 
land purchases and developments resulted in transfer 
of SBG’s management to colonial government (the legal 
process was completed only in 1878). Govt advertises that 
SBG is now open to all members of the public, not just 
the Society’s subscribers (who retained the right to cut 
flowers).

At this stage the Gardens, 
according to I H Burkill, were of 
pleasant parkland in character, but 
had no scientific value.



Date Historical event/action [data source]1 Notes

1875 Henry James Murton, a young gardener-botanist, 
appointed Superintendent (as Niven’s superior, who, 
however, died while on leave and was buried in his native 
Scotland (in 1886) and over next 5 years introduced many 
plants from Sri Lanka, Malaya (plant-hunting expeditions 
for gutta-percha), and via exchange with Kew, Mauritius, 
Australia (Brisbane) etc., turning the former parkland 
into a credible botanical garden, founding its herbarium 
and library, developing its role in economic botany and 
introducing species that eventually became new crops, 
e.g., Pará rubber and African oil palm (from Peradeniya 
BG), today major money-earners in SE Asia. Thus, SBG 
joined the ranks of many other British colonial gardens 
being founded across the world at this time [Crane, P. 
(2001), Gardenwise 16: 4–8]. Murton’s annual report for 
1875 apparently had an appendix listing the plants in 
cultivation in SBG, but this is lacking in SBG’s archive. 
Supplementary lists were publ. in 1879 & 1880.  From 
early photographs (as confirmed in Burkill’s history) the 
southern part of SBG is seen to have mainly very young 
trees, since Murton was the first to plant up the area as an 
arboretum, which had yet to mature.

Murton’s appointment 
recommended by Sir Joseph 
Hooker, Director, RBG Kew, where 
he had been trained. Prior to SBG 
he was in Sri Lanka for 3 months, 
acquiring plants for SBG.  Murton is 
credited with establishing the first 
collection of orchids at SBG, a plant 
group that was to become pre-
eminent in the Gardens history – 
see entry for 1925.  The herbarium 
and botanical library were the first 
in Malaya.  From 1875 the Gardens 
also housed a significant zoological 
collection, including various large 
animals (bear, rhino, leopards, 
tigers etc.), only smaller ones being 
retained after 1878, until closure in 
1904/05 (but see entry for 1896).

An article by Ridley [Agricultural 
Bulletin 6(2): 38 (1907)] says that 
the oldest oil palm in SBG had 
reached 40 feet in height after [c.] 
30 years. It is possible that Bogor 
had already supplied SBG with oil 
palm.

1876 Botanical artist, Marianne North, visits and records 
SBG, reporting Nepenthes as growing in the Gardens’ 
Rainforest [M. North, (1980), A Vision of Eden, 94. RBG 
Kew].  Straits Times published anonymous letter warning 
SBG visitors of the risk of tigers and leopards escaping 
from the Gardens’ zoo [ST 11.11.1876].

North’s paintings of Singapore are 
on display in the gallery bearing 
her name at RBG Kew, but do not 
include images of SBG.

The cages had been vandalised by 
an unknown person to release the 
animals, but was unsuccessful.



Date Historical event/action [data source]1 Notes

1877 22 seedlings of Hevea brasiliensis (‘Pará rubber’) arrived 
in June from Kew – Murton kept 12 seedlings and planted 
these at SBG – see entry for 1895; an earlier consignment 
received the previous year had apparently failed 
[Desmond, R. (1995), Kew, 257].  Murton also introduced 
various kinds of coffee, the first major agricultural 
industry in the Federated Malay States. First Economic 
Garden being laid out (on the 1866 NW extension). 
Various rockery structures begun and installed over next 
2 decades in diverse areas of Gardens. Upon the death of 
the Rhinoceros its wallow between Swan Lake and Napier 
(now Holland) Road converted to a lily pond, which in 
more recent times became the Marsh Garden.

[Remaining rubber seedlings were 
sent to Perak and Malacca where at 
least 1 original specimen survives].

George Smith appointed Head 
Gardener, but died in April 1878. 

By 1879 the first Economic Garden 
had been established including 
various kinds of coffee, tea, cacao, 
sugar cane, rubber, avocado, 
cardamom and various timber 
and fruit trees (in the area of the 
present Symphony Lake).

See entry for 1969.
1878 Palms established near Cluny Road entrance (Office 

Gate Road).  Rubber saplings planted out (see above), cf. 
Gardenwise 28: rear cover image (2007).

An old specimen of Oncosperma 
tigillarium by Office Gate Road 
may be the sole survivor of this 
planting.

1879 Catalogue of collections supplementary to that appended 
to 1875 report published. Contiguous area of 41.1 ha 
(known as the ‘Military Reserve’) acquired to north of 
Gardens for experimental cultivation of economic crops, 
incl. the above (all except the southernmost part of this 
area was subsequently annexed from 1921, then in parts 
returned to SBG over the next 82 years).  Palm Valley 
established.

Total area of SBG reached 75.6 ha. 
SBG Herbarium had accumulated 
more than 3,000 determined 
species.

The ‘Military Reserve’ had been 
occupied by Chinese, probably for 
the cultivation of gambier, fruit 
trees and indigo (see entry for 
1843). Walter Fox appointed Head 
Gardener.

1880–
1881

Murton sacked (1880). Kew-trained Nathaniel Cantley 
appointed Superintendent, soon erecting a building 
to accommodate the herbarium & library; also 
carefully labelled living collections in line with modern 
classifications; appointed qualified staff. He was on sick 
leave from March 1881 and took a collection of some 
1,500 dried Gardens’ specimens to Kew for identification 
(however, few are known to have been retained in the 
Kew Herbarium, perhaps because they were of poor 
quality). Before returning, he acquired living specimens 
for SBG from Kew (260 examples) and British nurseries.

Cantley was Assistant Superintend-
ent at Pamplemousses BG, 
Mauritius, prior to arrival at SBG. 
He established nurseries for 
ornamental plants and plant sales 
outlets, for the production of 100s 
of 1000s of street trees, and for 
reforestation in Singapore, were 
started in 1881. Rationalized staff 
accommodation on site. Murton’s 
final catalogue of the Gardens’ 
collections, those added in 1879, 
published by Govt Printer, but 
contains many typos.



Date Historical event/action [data source]1 Notes

1882 Ridley Hall constructed (as office building and herbarium), 
subsequently used by the Director from 1888. ‘Plant 
House’ constructed for public flower shows, displays of 
potted plants and annuals, and for revenue generation 
from plant sales (permanent roof completed 1885 and 
later extended for orchids – now the Fernery); many 
Singapore city trees planted under Cantley’s supervision. 
In SBG, Malayan timber trees were planted in the ‘Military 
Reserve’ extension (it is presumed that these formed the 
area identified on subsequent maps as the ‘Arboretum’). 
Some of these timber tree plantings persist today. Seed 
of Samanea saman, the rain tree, received in quantity and 
grew rapidly – it is possible that the oldest examples in 
SBG are from this time. Nursery built in 1 acre of former 
rainforest, now known as the Potting Yard. Sometime 
during or shortly after 1882 The Dell at the north end of 
Swan Lake was begun, initially as a place for ferns.  This 
feature still survives and has a unique enclosed jungle-like 
character, though it has undergone various modifications.

Ridley Hall is currently in need of 
refurbishment following termite 
damage.  The Plant House has 
been repaired and modified on the 
original site many times over the 
years and it is clear that not much 
is original – the main uprights 
resemble RSJs and may derive 
from its last major refurbishment 
in the 1950s [a separate file 
detailing its history is available]. 
The oldest rain trees now at SBG 
appear to be that near the Nassim 
Gate Visitor Entrance and another 
by the Chinese graves (both visible 
in 1948/1950 aerial photos).

Information on and illustrations of 
The Dell can be found in IH Burkill,  
‘The Botanic Gardens, Singapore 
Illustrated Guide’ (1927) and by the 
same author in Gardens Bull. 4(2): 
69–77 (1927) – see Gardenwise 
40: 18 (2013).

1883–
1884

Cantley commissioned to prepare survey of Straits 
Settlements’ forests in view of their rapid loss; he 
identified Forest Reserves. In 1884, he re-established the 
Penang BG and SBG retained its control until 1946.

In 1884 Cantley was appointed 
Director of the newly set up Forest 
Department, giving SBG an early 
role in forest conservation.

1886 Main Gate pillars completed (begun 1885). The modern pillars at Tanglin 
(Main) Gate are spaced as per the 
originals.

1888 Henry Nicholas Ridley (b. 1855) appointed first Director, 
SBG.  Established Gardens as a world centre for the study 
of tropical botany and its economic application, later 
popularizing rubber; credited with describing c. 1,000 
plant species new to science from Malaysia etc., and 
author of >500 scientific papers; elected FRS in 1907; 
died in 1956, after a long retirement, in which he worked 
at Kew [Gardenwise 25 (2005) incl. various accounts of 
his life].  Before coming to SBG, Ridley had worked at the 
Natural History Museum in London and had undertaken 
an expedition to Brazil.  At the time of his arrival as 
Director there were believed to be 1,000 mature examples 
of Hevea brasiliensis growing at SBG’s Economic Gardens.

Cantley had died while on sick 
leave in Feb. 1888.  Ridley was 
dubbed “Mad” or “Rubber” Ridley 
etc. for his perseverance in the face 
of much opposition to introduce 
rubber as a commercial crop, 
developing an improved technique 
for tapping the latex without 
damaging the tree – see entry for 
1895. According to Lamb (2010: 
61) Ridley was the great-great 
grandson of John Stuart, 3rd Earl 
of Bute, the botanical adviser at 
Kew to Princess Augusta, mother of 
King George III.
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1889 Guide to the Gardens written by Fox, prior to Ridley’s 
arrival, published. Lawn F (west side of Swan Lake) 
planted with Leguminous trees [Gardens Bull., Straits 
Settlements 2: 105], of which the heritage tree Callerya 
atropurpurea is presumed to be a survivor, whilst others 
potentially of this age include Caesalpinia coriaria and 
Baikiaea insignis. Orchid House extension to Plant House 
built (now a fernery).

The ‘Lawns’ A–M [planting beds/
areas] Fox identified by letters, 
which are still in use today; Lawns 
O–Z were designated at a later 
date. Fox’s Lawn lettering does 
not correspond with that adopted 
from 1913 onwards (as used here).  
It is assumed that planting lists 
appended to Fox’s Guide omit trees 
extant at the time the Gardens 
were acquired.

1889 More than 1,000 Pará Rubber saplings from SBG planted 
at Bukit Mandai (a further 2,000 added in 1892). Ridley 
reports that tembusu was regenerating in the Military 
Reserve (Economic Gardens)

A number of old tembusu can 
be seen in the former Economic 
Gardens today (Bukit Timah Core)

1890 Construction of house on the hill in the Military Reserve 
(Economic Gardens) for Mr James de Alwis, who had 
produced 78 coloured botanical drawings (the house 
no longer exists). The drawings of the de Alwis brothers 
are preserved at SBG’s Library. SBG charged with 
controlling rhinoceros beetle attacking coconut in the 
Straits Settlements, which was also affecting palms in the 
Gardens.

The botanical artists, the de Alwis 
brothers, produced drawings that 
are highly regarded.  The younger 
brother, Charles, was more prolific 
making 185 artworks from 1899 
until 1907.  His older brother had 
left in 1894 over low pay.

1891 Agricultural Bulletin of the Malaya Peninsula established 
by SBG; later (1901) as Agricultural Bull. Straits and 
Federated Malay states. Cluny Lake, on either side of 
Cluny Road where it crossed the site, excavated in an area 
of swamp (on the SBG map dated 1925 this had shrunk 
to a mere pond after in-filling in 1922–23, but it was 
later extended southwards as Symphony Lake in 1975). 
A dead fig tree on the island in Swan Lake was replaced 
with palms and Pandanus. Palm plantings extended down 
Palm Valley.

Earliest serial publication from the 
Malay Peninsula devoted to plant 
sciences. Restyled as the Gardens 
Bulletin, Straits Settlements in 
1913 (q.v., but backdated to 1912).

The large clump of the Nibung 
palm, Oncosperma tigillarium, that 
occupies the island in Swan Lake 
may date from this time.

1892 An escaped pet crocodile had taken up residence in Swan 
Lake and subsequently attacked a worker. The lake was 
temporarily drained and the crocodile exterminated.

The crocodile is mentioned in 
Ridley’s annual report [and in ST 
23.01.1892].

1893 Ridley names Vanda ‘Miss Joaquim’, since 1981 
Singapore’s national flower [Gardener’s Chronicle 24 June 
1893]; today a section of the Gardens near Bandstand 
Hill is devoted to a display of c. 20,000 examples of the 
hybrid. Modern molecular techniques have confirmed 
its parentage, but indicate that the pollen parent was V. 
hookeriana.

Originally determined as V. 
hookeriana × V. teres, and 
originating in Miss Agnes Joaquim’s 
Tanjong Pagar garden. Hybrid 
adopted in Hawaii for use in 
traditional flower garlands from 
1926.
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1895 SBG Library’s oldest book, Otto Brunfel’s ‘Pavli Aegi’ 
(1531) gifted to Ridley by the British Museum.

Tan Chay Yan plants 16 ha of rubber on his estate in 
Malacca (Bukit Lintang), the seeds sourced from Ridley at 
SBG (some refs say 1896, but Tan’s biography has 1895).

Responsibility for Forest Dept 
ceased. This was the first occasion 
that Ridley’s long-running 
promotion of rubber was taken 
seriously; by 1901 Tan C Y had 
expanded his Malaccan plantings 
to 1,200 ha.

1896 Letter to Mid-day Herald, 20.05.96, complaining about the 
cruel feeding of a live dog to a tiger donated to SBG 1895

This contradicts Burkill’s statement 
(1918) that larger animals were not 
kept at the zoo after the 1870s

1897–
1899

West-facing hill slope in the southern part of the 
Economic Gardens planted with gutta. Ridley, H.N. Birds 
in the Botanic Gardens, Singapore. Journal of the Straits 
Branch of the Royal Asiatic Society 31: 73–89 (1898).

2 trees of white gutta, Palaquium 
obovatum, survive.

1900 Ridley’s ‘Flora of Singapore’ published [Journal of the 
Strait’s Branch Royal Asiatic Society 33: 27–196]. A photo 
said to date from early 20th century shows Palm Valley 
already well developed2 .

Ridley’s Flora was based on his own 
field collections and the extensive 
holdings of the SBG Herbarium.

1902 Sand supplied for a children’s playground on Bandstand 
Hill.

From this date it would thus appear 
that SBG was also specifically 
catering for a family audience.

1903 New herbarium/library building began construction on 
Lawn D (W of where the modern Botany Centre stands), 
completed and specimen cabinets installed in 1905.

[see annual reports and 
Gardenwise 20: 13–15 (2003)].

1904 Exhibition of diverse fibres extracted from plants in SBG 
mounted in Kuala Lumpur and demand for fibre plants 
had increased.  Besides species just planted (see notes, 
right), ramie, pineapple, Agave, Pandanus & Karatas were 
used

Ann. Rep. states that Sansevieria 
zeylanica, S. guineensis, S. 
cylindrica, S. kirkii, Fourcroya 
gigantea & Musa textilis were 
planted in Economic Gardens

1905 Annual report mentions an avenue of red-stemmed 
palms, which most likely refers to the current ave of 
Cyrtostachys renda, the sealing wax palm, now the brand 
logo of SBG.

[Gardenwise 24: rear cover (2005)].
This is a swamp forest species. The 
avenue was replanted in 1936.

1907 Annual report includes mention of a demand for oil palm 
seeds following an article by Ridley in the Agricultural 
Bulletin [vol. 6(2): 37–40 (1907)]. It is assumed seed 
was supplied from Murton’s original plantings or their 
offspring. Plantations of oil palm were first established 
in Peninsula Malaysia a decade later, but were never 
attempted on any scale in Singapore itself. Later, from the 
1960s, it supplanted rubber as the main plantation crop 
in SE Asia, but it is clear that by then stock from other 
sources was being used..

A dense grove of oil palms is visible 
in the 1950 aerial photograph of 
the valley in the southernmost part 
of the land annexed for Raffles 
College.  Seven of these specimens 
survive, the tallest being c. 10 
metres, and all have smooth trunks 
indicating great age. They may date 
from a planting planned in 1920 
[Gardens’ Bull. 2(7): 217 (1920)] .

1910 House for Assistant Curator built. This was later occupied 
by the Asst Director, E J H Corner in 1929 and is known as 
“EJH Corner House” [Gardens Bull. Straits Settlem. 2: 108].

This house, whose address was 
originally 30 Cluny Rd, is currently 
used as a fine-dining restaurant.1 

1 Desmond, R. & Hepper, F.N. (1993). A Century of Kew Plantsmen  ig  5 a  The ew uild  Royal Botanic ardens  ew  Rich ond  
UK.

2
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1912 I. Henry Burkill appointed Director, continuing the 
Gardens’ activities as established by Ridley etc., but 
appointing more scientific staff and increasing the 
research outputs. Published first history of the Gardens, 
1918. A new series of the Agricultural Bulletin (as founded 
by Ridley in 1891) was launched (its title changed, see 
below).

After retirement (in 1925), Burkill 
published the monumental 
‘Dictionary of the Economic 
Products of the Malay Peninsula’ 
(1935), incl. 36,000 entries on the 
uses of tropical plants.

1913 From Part 6 (December) of Volume 1 (see above) 
renamed as The Gardens Bulletin, Straits Settlements, 
which continues in publication today as The Gardens’ 
Bulletin Singapore. Band performances attracting crowds 
of 1,000.

The preface of Part 6 indicates 
that the preceding 5 parts of Vol. 1 
should be considered as part of the 
new journal.

1914 Observations made of the Earth’s magnetism at SBG.  
The point in question is marked by an arrow installed in 
the bed of Symphony Lake pointing towards Greenwich, 
London.

The site for these observations was 
selected by the Royal Greenwich 
Observatory and Carnegie 
Institution, USA [ST 31 Dec 1979] .

1915 Cluny Lake deepened and adjacent swamp filled in . [ST, 29 May].
1917 Records indicate that by this year 7 million rubber seeds 

had been distributed from SBG to establish colonial 
plantations and it is likely that most such plantations 
originated from SBG stock, which seeds were sold to 
generate income for the Gardens.  Singapore Housing 
Commission sought to acquire Economic Gardens 
land for their purposes, so transplanting of specimens 
commenced.

By 1920, Malaya was producing 
50% of the world’s rubber, 
facilitating the manufacture of 
tyres for the newly mass-produced 
motor car industry founded by 
Henry Ford.

In 1921, 34.8 ha of this land was 
taken for Raffles Memorial College 
instead, leaving only 6.3 ha of the 
original Economic Gardens intact.

1918 Map of SBG published by I H Burkill indicates northern 
experimental plots of the Economic Garden planted with 
rubber (the majority of plots), sago, coffee, plantains, 
pineapple etc. The map also has the lettering of the 
Lawns begun in Fox’s Guide (1889) extended northwards 
to the southern boundary of the Economic Gardens. 
Accommodation for Gardens’ workers is marked as 8 or 
more buildings including for Watchmen.

Haji Sidek Bin Kiah was a botanist 
in the SING Herbarium, having 
been born on site at SBG in 
staff accommodation in 1932 
[Gardenwise 39: 6 (2012)]. Rasidah 
binte Zali, a long-serving gardener 
at SBG, was likewise born on site in 
1958.

1919 ‘House 6’ completed in January as the Field Assistant’s 
quarters (C X Furtado was appointed as Field Assistant in 
1923, but later titled as Botanist). More trees threatened 
by housing development (as above) transplanted to 
Lawn Z, now the site of the National Orchid Garden and 
its nursery. Some of the very large specimens of Khaya, 
durian and tamarind in the orchid nursery may represent 
survivors from this time. T F Chipp appointed Asst 
Director (until 1920).

House 6 must have been started 
before the loss of the Economic 
Gardens land was known. It is 
currently occupied by the NParks 
National Biodiversity Centre, but 
should ideally be made accessible 
to the public in view of its historic 
significance.
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1920 Now named Holttum Hall, a 2-storey building, later used 
as the Director’s office and orchid propagation laboratory, 
was under construction (completed in 1921).  Later, the 
upper storey was in use as an in vitro orchid propagation 
facility until the 1970s.

Currently in need of refurbishment 
following internal adaptation as a 
modern office space and recent 
termite damage. 

1921–
1924

SBG land at northern end of site (all except the area 
incl. staff accommodation at the southern end of the 
Economic Gardens) transferred by Colonial Govt for 
Raffles Memorial College, the first college of higher 
education in Singapore, which opened in 1929; studies 
in economic botany effectively ceased. The official 
colonial map of the Tanglin area, published 1924, shows 
the Gardens landscape, lakes and buildings prior to the 
annexation of the ‘Economic Gardens’.  The original 
plantings of rubber were destroyed for the College’s 
sports fields, but propagations were taken of two high 
yielding trees (grown from seeds in 1884) and planted on 
Lawn C near the present Botany Centre; none of these 
survives (the last fell on 26.06.2013), but third generation 
saplings were planted in 2009.

Some of this land was returned 
to SBG in 1983/86 and 2003, q.v., 
and includes early 20th century 
buildings (Houses 1–5 and the 
Garage built 1925–28; House 4 was 
the College Principal’s dwelling) 
and the Chinese graves mentioned 
for 1842.

[For the fate of the rubber 
plantings, sources of information 
etc., see Burkill, H. (1971), Straits 
Times Annual: 101–107 and 
Gardenwise 30: 26–27 (2008)]. Sun 
rockery built near modern NOG 
entrance (1922).

1923 A meeting (Dec.) between I H Burkill and senior Straits 
Settlements and Federated Malay States foresters & 
agriculturalists had resolved to move the Singapore 
Herbarium and its research to Kuala Lumpur, whilst SBG 
was to become a branch of the Public Gardens in KL.

This move never occurred, perhaps 
as a consequence of administrative 
dithering and slumps in the price 
of rubber, which severely affected 
the region’s economy [Wong, K.M. 
Gardens Bull. 64(1) (2012)].

1925 Eric Holttum appointed Director (previously Assistant 
Director 1922–1925), giving more focus to horticultural 
displays and the creation of new orchid hybrids, 
ultimately founding a new industry with these in 
Singapore; the first to be registered was Spathoglottis 
‘Primrose’, in 1932. New Gardens Map published, showing 
reduced area following loss of land to Raffles College and 
nursery grounds where Cluny Lake had previously existed.

Began orchid propagation by 
novel in vitro methods in 1928, 
successfully raising the first hybrid 
seedlings the following year.  
Holttum Hall housed his orchid 
laboratory. Introduced the now 
familiar Bougainvillea, Plumeria 
etc., to the island’s parks and 
gardens.

1927 I H Burkill, Illustrated Guide, The Botanic Gardens 
Singapore, published.

Includes photographs by Burkill, 
Holttum, E H Wilson & J F Rock.

1929 Sundial Garden constructed, the only landscape feature 
of formal rectangular design in SBG. Its location was 
already defined by an oval path on the 1925 map of the 
Gardens and may have been the site of Cantley’s 1882 
rosary [Ann. Rep. 1882; Gardenwise 21: 15–17 (2003)].  
Its water tanks were added later (1970s) and the corner 
statues c. 2006.

Includes sundial designed by 
Ursula Holttum, Director’s wife. The 
area in question had previously 
housed Murton’s orchid/plant 
house, which was removed by 
Cantley. Raffles Mem. College 
houses (now inside SBG), named 
Jasper Young House, Kedah House, 
Johore House & Mansfield Lodge 
after sponsors.
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1929–
1946

E J H Corner, Asst Director, SBG, enriched the Gardens’ 
scientific output and reputation with studies of fungi, 
Ficus, palms, swamp forests and the conservation of the 
Malaysian flora, including his popular book, ‘Wayside 
Trees of Malaya’ (1940). A biography of Corner by his son, 
John, is to be published in 2013. The Asst Curator’s house 
occupied by Corner was subsequently known as EJH 
Corner House.

Corner is famous for the innovation 
of using trained monkeys to collect 
material from tall rainforest trees 
and as teacher of many successful 
students; after leaving SBG he 
taught at Univ. Cambridge, UK, 
retiring in 1973 as Professor 
Emeritus of Tropical Botany.

1930 Bandstand built on the previously empty performance 
area. This building has been restored on various 
subsequent occasions, but is essentially as originally 
constructed.  An image of it was published in the annual 
report for 1951. Second Herbarium building constructed 
on area now occupied by Botany Centre [Gardenwise 
20: 13–15 (2003)]. Orchid hybridisation programme 
commenced.

Contrary to what is sometimes 
assumed, the Bandstand parade 
area was not built upon until this 
date – there is a photograph of it 
as an open parade ground, dated 
1877.

New sand pit for children (cf. 1902).

[Ann. Rep. 1948: 4].
1932 Concrete tanks at foot of Plant House steps installed.
1935 Pergola built from re-used bricks and timber to connect 

Upper and Lower Ring Roads to SW of Bandstand.
This is assumed to be the structure 
that exists today at Lawn O, but 
it has been rebuilt meanwhile, in 
1957.

1937 Low brick wall south of Bandstand (terrace) built. Bricks matching those in pergola 
(see above).

1942– 
1945

Japanese occupation of Singapore during WW2, but 
SBGs’ scientific work was allowed to continue and the 
Gardens largely safeguarded from destruction, following 
an early intervention by colonial governor, Sir Shenton 
Thomas.  The steps that descend to the Plant House were 
constructed during this period with bricks made by allied 
PoWs from Changi Prison; they are marked with arrows 
indicating the status of their makers, who are believed 
to have been employed in the building of the steps. 
SBG’s horticultural staff were mostly sent to work on the 
infamous Burma-Siam railway where 22 of them died, 
leaving the Gardens bereft of gardening expertise in the 
years following the war, with a consequent deterioration 
in standards.

Meanwhile valuable research was 
carried out, partly as collaborations 
between the Japanese and British, 
despite the two countries being at 
war.

In 1995, Australian PoW veterans 
visited the steps to admire the 
bricks they had made while 
imprisoned.  Corner, in The 
Marquis, states that the Gardens 
Rainforest was damaged by shells 
and storms, but the amount of 
damage seems to have been minor 
when judged from subsequent 
aerial photography.

1947 SBG became a founder member of the partnership to 
prepare the ‘Flora Malesiana’. From vol. 11(4), SBG’s 
science publication was renamed ‘Gardens Bulletin, 
Singapore’ and included a short account of events at SBG 
during the war.

Flora Malesiana is ongoing (2012), 
but hampered by a regional lack of 
traditional plant taxonomists.

The Straits Settlements had ceased 
to exist, hence the change in the 
journal’s title.
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1948 SBG Annual Report states that sales of 6885 plants raised 
$5348.  Coir dust in use for weaning orchids raised in 
vitro.

(Coir is a by product of coconut 
production).

1948–
1965 

J Sinclair appointed Curator, then (1955) Keeper of the 
Herbarium.  Published valuable research on regional 
Annonaceae and Myristicaceae, as well as sea grasses.

Aerial photographs taken between 
1948–1960s show the layout of 
the Gardens, including some of the 
trees that now have heritage status.

1949 Upon relinquishing the directorship of SBG to M R 
Henderson, Holttum was made Professor of Botany 
at University of Malaya, the first person appointed to 
this role; Corner, Henderson and Holttum published a 
series of key works on Malayan botany and horticulture, 
1949–19562.

Holttum later retired to Kew, where 
his research on ferns continued for 
decades until he was well into his 
90s (he died in 1990).

1950 Avenue of Caribbean royal palms planted along Office 
Gate Road.

60+ years on, these have matured, 
but only those beside the Cissus 
pergola survive.

1951 Nature Reserves Ordinance places SBG in charge of 8,000 
acres of natural vegetation.

This included the Bukit Timah 
Nature Reserve.

1954–
1955

J W Purseglove appointed Director, who responded to 
the growing interest in orchids by establishing an Orchid 
Enclosure in 1955, the first devoted to this plant group 
and forerunner of the National Orchid Garden (1995).

The Enclosure was sited where 
the Ginger Garden now stands.  
An Herbarium annex for 
spirit collections constructed 
[Gardenwise 20: 13–15 (2003)].

1956 Tradition of VIP orchid namings begun with Aranthera 
‘Anne Black’ (after Lady Black, colonial Governor’s wife).

[SBG Ann. Report 1956: 9, plate V].

1957 H M Burkill, son of the former Director and employed 
as Asst Director from 1954, succeeded Purseglove; he 
trained local protégé, Chew Wee Lek, briefly his successor 
in 1970. Burkill ( jnr) was born on site.  Water feature in 
quadrangle of Plant House began excavation.

During the following decade 
SBG went into decline as staff 
resources were constrained 
during the transfer of Malaysia 
from colonial rule. Purseglove 
published an important historical 
and contemporary account of SBG 
in Trop. Agriculture, Trinidad 34(3): 
165–189.

1958 Raffles Hall (later ‘Building’) constructed as part of 
expansion of Raffles College.

Now occupied as office space by 
NParks staff.

1959 SBG’s 100th anniversary celebrated by the publication 
of accounts of its purpose and history by Holttum, 
Purseglove and both Burkills.  PM, Lee Kuan Yew, opened 
first of a series of concerts/shows organised by Ministry of 
Culture and attended by an audience of 22,000 – these 
were to promote racial harmony and a national culture.

[Gardens Bull. 17(2): 125–154 
(1959) etc.].

A later concert in the series 
with night lighting attracted an 
audience of 30,000. Concerts/
shows continued in 1960.
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1961–
1962

Rare snail, Amphidromus inversus, discovered on 
trees beside Potting Yard (Rainforest) and recorded 
subsequently.  Swan Lake drained to catch turtles that 
were damaging water plants.  Preparations made to close 
Gardens to vehicular traffic (1962) for public safety.

This was the first record of the 
species from Singapore and 
is a measure of the biological 
importance of SBG’s Rainforest.  
The draining of the Lake produced 
a catch of snakeshead fish (Burkill 
photo).

1963 Lee Kuan Yew planted the first tree at Farrer Circus. 
Singapore Botanic Garden’s AG Alphonso produced a 
Guide to Tree Planting, which was printed in four national 
languages.

1964–
1965

Herbarium and Library building from 1903 rebuilt on 
same site but enlarged, then extended in 1968 and again 
in 1972 (mean-while herbarium temporarily stored in 
various locations in Singapore). Tea kiosk constructed on 
Lawn H.

Foreign researchers acquired in 
cooperation with Univ. of Malaya 
in return for training local staff. 
Wooden Main Gates replaced with 
ironwork.

1967 Further development of the “Garden City” campaign, led 
by Prime Minister Lee Kuan Yew, resulted in SBG’s focus 
diverting from botanical research towards supporting 
the greening of Singapore (cf. entry for 1880). A desire 
by Govt to transfer the Herbarium and science staff 
to a new site was not implemented, following strong 
representations from SBG Director, Humphrey Burkill.

A tree planting campaign had 
begun on 16th June 1963, followed 
by a national Tree Planting Day 
from November 1971.  SBG set 
up additional nurseries on nearby 
sites, including sales to private 
customers.

1969 Marsh Garden, Lawn A (adjacent to Holland Road) 
created.

Part of this area had been dug out 
as a rhinoceros wallow and alligator 
pond in 1877.

1970 A G Alphonso appointed Asst Director; he had been sent 
to Kew for two year’s training in horticulture, returning in 
1956.  The role of Director ceased upon the resignation of 
Chew and was not re-established until 1988.

Alphonso was in post until 1976 
and fulfilled the role of chief 
administrator upon the departure 
of Director Chew Wee Lek in that 
year.

1971 An image of the Sundial Garden in the annual report 
shows tanks and fountains.

1972 School of Ornamental Horticulture opened, utilizing 
Burkill Hall and offering a ‘Diploma in Ornamental 
Horticulture and Garden Design’, the first of its kind in 
SE Asia. HM Queen Elizabeth II visited SBG for an orchid 
naming in her honour.

Diploma included both theoretical 
and practical training. [The history 
of the School is summarized in 
Gardenwise 13: 12–13 (1999)].



Date Historical event/action [data source]1 Notes

1974 Map of SBG published as part of visitor guide (“A Pictorial 
Guide to the SBG”). The map shows that the small 
remaining area of the former Economic Gardens, where 
staff accommodation had existed, was no longer open for 
public visitation. According Mrs Ng it included a nursery 
area. Second lake, now called Symphony Lake, excavated 
to include part of site of former Cluny Lake [Ann. Report], 
completed 1976, whose island was thereafter used for 
the Gardens’ concerts programme.  Annual reports for 
the Gardens ceased after this year and information on 
its development remained scarce until the launch of 
Gardenwise in 1989.

Map and Guide marks and 
illustrates various features that 
were subsequently lost during the 
1990s redevelopments, including 
two sun rockeries, temperate and 
cactus houses, topiary garden, 
Japanese bridge and miniature 
waterfalls in The Dell and the 
large tea kiosk beside Swan Lake 
(cf. 1965). The nursery produced 
stock for the Singapore greening 
movement.

1976 SBG referred to Ministry of National Development (MND) 
and made formally responsible for the greening of 
Singapore, including the development of new parks and 
open spaces; Ng Siew Yin appointed chief administrator 
and maintained the growth of scientific collections 
(exchanges with other institutions), herbarium, library, 
horticultural training and standards.

In the 1970s Wong Yew Kwan, 
Commissioner of Parks, reinstated 
research at SBG and this included 
the development of new facilities 
for plant introduction, pathology, 
tissue culture propagation of 
orchids and new Gardens features.

1977 Centennial memorial to the introduction of rubber 
erected in area where the first Economic Garden was 
made in 1877.

A slightly tacky concrete structure 
made to resemble a tree trunk with 
a score line for tapping of latex.

1979 120th anniversary of SBG celebrated by a long article in 
the Straits Times by Mazlan Badron & Jane Perkins.

[ST 31 Dec 1979].

1980 Prime Minister Lee Kuan Yew plants an African mahogany 
tree beside Main Gate Road on Tree Planting Day (Nov.).

The Khaya senegalensis is located 
on Lawn A and is already a large 
tree.

1983 The return 13 ha of former SBG land at Bukit Timah Core 
announced [Chin in Gardenwise 24: 2 (2005) says the 
transfer of land was (legalised) in 1986], which had been 
occupied by various Singaporean university interests since 
1920s; work begun on planting arboretum collections, a 
pond, jogging tracks and footpaths. Tinsley, B., Singapore 
Green, the first modern history of the Gardens, published.

Land was part of the old Economic 
Gardens.  The newly developed 
area remained separated from the 
established Gardens by part of 
Cluny Road and was connected by 
an underpass.

1984–
1987

3 sculptures by British artist Sydney Harpley were gifted 
by the first Chief Minister, David Marshall (1908–1995).

These are Girl on a Swing, Girl on 
a Bicycle and Girl on a Hammock, 
located along the Upper Ring Road.

1986/87 SBG hosted Orchid Shows, winning awards for new 
hybrids.

Dendrobium (Temasek) ‘Botanic 
Gardens’ (1986) and D. ‘Margaret 
Thatcher’ (1987).

1988 Orchid specialist, Dr Kiat Tan, appointed Director of 
SBG and awarded grant to commission the Gardens’ 
redevelopment master plan, with SBG as a newly 
designated division of MND, comprising its Research & 
Advisory and Botanic Gardens branches.

This may be regarded as the 
beginning of the modern era 
in SBG’s history in terms of its 
regaining autonomy, influence, 
relevance and scientific intent.



Date Historical event/action [data source]1 Notes

1989 Master Plan completed by landscape consultants, to 
be implemented in 3 phases and described in the book 
‘Visions of Delight’, published as part of SBG’s 130th 
anniversary celebrations; Gardenwise, SBG’s scientific 
and horticultural outreach magazine, launched (Vol. 38 
publ., April 2012). A Japanese Garden was installed for 
the anniversary; this was later converted into the current 
Aroid Garden during the 1990s.

Cluny and Dalvey Roads bisecting 
the Gardens closed and removed; 
overall SBG area now 52 ha.  Staff 
landscape architect, Junichi Inada, 
played major role in design of new 
Gardens’ features hereafter.

1990 National Parks Board established, with Dr Kiat Tan as its 
Executive Director and concurrently SBG Director.  SBG 
designated as a National Park.

Board responsible for 1,000s of ha 
of parks and natural reserves.

1991–
1992

The concept of SBG as comprising 3 core areas – Tanglin, 
Central and Bukit Timah Cores – was established in the 
revised Master Plan; Swiss fountain presented; restoration 
of Burkill Hall; restoration of SBG Rainforest [Gardenwise 
4: 2, 15–16 (1992); 23: 17 (2004)].

The Master Plan secured $120M of 
Govt funding, plus a further $48M 
for Bukit Timah Core in 2006.

The Swiss fountain is a large granite 
ball that turns upon a bed of water.

1993 Bukit Timah Core pond (1983) expanded into Eco-Lake. 
Dr Chin See Chung appointed Keeper of SING Herbarium.

“Eco” refers to Economic, not 
ecological.

1994 Sun Rockery, for cacti & succulents, constructed and later 
refurbished as Sun Garden, partly protected from rain by 
a glass roof [Gardenwise 6: 3 (1994); 11: 12–13 (1998)]; 
two previous sun rockeries existed as marked on the 1974 
map; nearby 1930s Bandstand restored.

A garden for succulents existed at 
SBG since the early 1920s.

SBG visitor survey indicated 2.3M 
annual visits, of which 66% tourists.

First SBG children’s book published.
1995 3 ha National Orchid Garden (NOG) opened by Lee Kuan 

Yew in area around the recently restored Burkill Hall, 
including Lady McNeice Bromeliad Collection enclosure 
and Tan Hoon Siang Mist House (former Asst Director’s 
house was demolished during NOG’s development). Plant 
Resource Centre constructed.

This attraction is charged for, 
whereas the remainder of SBG 
is free access; Yam, T., Orchids of 
the Singapore Botanic Gardens 
published. (Gardenwise was not 
published in 1995–1996).

1996 Dr Chin See Chung appointed Director SBG; Bougainvillea 
collection in Bukit Timah Core established.

[Gardenwise 12: 10–11 (1999)].

1997 Detailed aerial survey of SBG made in colour. This shows various areas of the 
Gardens under redevelopment.

1998 New Visitor Centre at Nassim Gate and NParks HQ 
complex opened on 10 Dec.; E J H Corner house restored 
and used as gourmet restaurant; Heliconia Walk laid out 
(Palm Valley).  SBG becomes partner in 3-year Polytechnic 
Diploma in Horticulture & Landscape Management, 
training 40 students/year, replacing that established in 
1972.

Centre includes clock tower, café-
restaurant, info desk, shop, toilets 
and other visitor facilities, besides 
coach and car parks, drop-off/
pick-up points etc. The Central 
Core design expanded SBG’s land 
eastwards on ground previously 
sandwiched between Cluny and 
Dalvey Roads, including an historic 
rain tree.

1999 Facilities for School of Horticulture opened in Potting 
Yard. Temporary sculpture exhibition held (diverse artists).

[Gardenwise 14: 18–19 (2000)].



Date Historical event/action [data source]1 Notes

2001 Volunteer programme established, initially with Volunteer 
Guides offering public tours in various languages. Old 
Herbarium buildings demolished.

Volunteers have subsequently 
supported diverse activities in SBG. 
Dipterocarpus timber from the old 
herbarium is incorporated in the 
Botany Centre’s Green Pavilion.

2002 Botany Centre construction begun. Completed 2005, for 2006 opening
2003 Announced that 12.3 ha of land to be added to Bukit 

Timah Core from S’pore Management Univ., which 
apparently was legalised formally in two parcels in 2004 & 
2005; Ginger Garden opened in Central Core including a 
new walk-behind waterfall feature, the Waterfall Hill, and 
Halia restaurant [Gardenwise 21: 8–11 (2003)].  Singapore 
Orchid Festival co-hosted at SBG with OSSEA (Sept.) 
[Gardenwise 22: 20–21 (2004)]. Lightning conductors 
installation programme begun for vulnerable trees in the 
Rainforest and elsewhere (SBG is reported to be a hotspot 
for lightning strikes in Singapore). On 22 July a significant 
gathering of senior Govt figures observed the planting 
to a tembusu below Palm Court to commemorate those 
who died in the SARS epidemic during the year.

Coach drop off zone at Tyersall 
Gate entrance created for NOG 
and Ginger Garden; 11 infra-
red counters to enable accurate 
recording of visit numbers 
installed; these have shown that 
SBG is Singapore’s most popular 
park on a visits per hectare basis†.  
More lightning conductors were 
installed in 2005 and subsequently 
but theft of the copper cables 
soon emerged as an issue.  SBG’s 
Rainforest officially designated as a 
‘Nature Area’ in URA Master Plan.

2004 Refrigerated Cool House conservatory within NOG 
opened in January; SBG hosts first meeting of the 
Southeast Asia Botanic Gardens forum and established 
Botanical Fellowship programme. Native orchid 
reintroduction programme successful with two species of 
Bulbophyllum [Gardenwise 23: 8 (2004)]. Two 79-year-old 
talipot palms flowered in December.

The Cool House is for tropical 
montane orchids and other flora 
[Gardenwise 22: 14 –15 (2004)].

[Gardenwise 22: 16–18 (2004)].

Corypha umbraculifera 
[Gardenwise 24: 22–23 & front 
cover (2005)].

2005 Evolution Garden opened in southern part of Bukit Timah 
Core (Feb.), occupying 1.5 ha and tracing development 
of plant life on Earth over the past 3.5 billion years; 
Shaw Symphony Stage rebuilt and launched on 1 May.  
Structures to protect collections in Sun Rockery and 
Bonsai Garden built.  Kiew, R., Begonias of Peninsula 
Malaysia, published.

An Evolution House display had 
been opened at RBG Kew in 
1995 and pioneered the use of 
models of extinct plant forms as at 
SBG. Both Kew and SBG projects 
benefited from advice from 
palaeobotanist, Prof. Peter Crane.



Date Historical event/action [data source]1 Notes

2006 Opening (Sept.) of completed Tanglin Core including 
the Botany Centre, new Herbarium & Library facilities 
(with public access and enquiries desk), expanded orchid 
micro-propagation facilities, visitor reception/information 
desk, car park, restaurant, classrooms, exhibition and 
meeting halls/rooms and Gardens Directorate offices. This 
required the diversion of Cluny Road to gain an additional 
0.6 ha.  Replacement Tanglin Gate designed by local artist, 
Eng Siak Loy and based on the Malayan climber Bauhinia 
kockiana, installed on 6th September.  Swans sculpture in 
Swan Lake installed. Saraca Stream Walk completed. Total 
capital expenditure on improvements to this date from 
1990 was c. $201 million.

The visitor reception hall or “Green 
Pavilion” has a roof covered by 
self-sustaining vegetation, claimed 
to be the first “green” roof in 
Singapore.

First Singapore Garden Festival 
(SGF) mounted by SBG at Suntec 
Convention Centre. Spacing of 
the 4 new gate posts is aligned 
to match the spacing of those of 
the original Main Gate at this site, 
but the gateway is not in the exact 
position as the original, since Cluny 
Road had been re-aligned. Eng Siak 
Loy was an NParks staff designer 
from 1989.

2007 2 ha Jacob Ballas Children’s Garden opened with external 
access via Kheam Hock Road at NE corner of SBG (Oct.).

By 2011 this facility, the first of its 
kind in Asia, was judged to have 
received 1 million children.

2008 Time magazine votes SBG as “Asia’s Best Urban Jungle”. A 
list of the 137 kinds of birds recorded for SBG published.

2nd SGF mounted at Suntec.

[Birds list in Gardenwise 30: 
14–19].

2009 SBG celebrates 150th anniversary in a live video link-up 
tree planting event with the Royal Botanic Gardens, 
Kew, which was celebrating its 250th and with the 
publication by B Tinsley of Gardens of Perpetual Summer; 
anniversary set of postage stamps issued. An 8.6 ha strip 
of land west of Tyersall Avenue added, bringing total 
area of SBG to 74 ha; this extension is earmarked for the 
development of the “Learning Forest” during 2013–16.   
Some of the trees on the site are believed to be as much 
as 100 years old and there are younger specimens of very 
rare species that have regenerated.  The Tyersall area is 
intended as part of the Buffer Zone if SBG is inscribed as 
a UNESCO World Heritage Site.

SBG planted a pair of Pará Rubber 
trees (third generation from the 
1877 originals), whilst Kew planted 
a pair of Trachycarpus palms.

The Tyersall Palace and its 
surroundings were completed in 
1892, but the building burnt down in 
1905 and the site was subsequently 
abandoned, reverting to a forested 
state.  During WW2, parts of 
Tyersall (beyond SBG’s proposed 
Learning Forest) were used as a 
military encampment from 1939 
by the 2nd Argyll Battalion and the 
encampment reverted to forested 
state after the war.

2010 Dr Wong Khoon Meng appointed Keeper, SING 
Herbarium.

3rd SGF mounted at Suntec.
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2011 Dr Nigel Taylor (b. 1956) took up appointment as Director, 
SBG on 19 September [see ST, Monday 6 Dec. 2011]; 
new MRT Circle Line station serving SBG opened on 8th 
October at NW corner of Bukit Timah Core, public access 
from the station being facilitated through cast-iron gates 
that formerly hung at Tanglin (Main) Gate from 1988–
2006, their design inspired by S’pore’s national flower, 
Vanda ‘Miss Joaquim’; Healing Garden of 2.5 ha opened 
by President of Singapore on 21 October, displaying c. 
500 species used in SE Asia; Fragrant Garden begun.

Taylor had previously served at Kew 
for 34 years, the last 16 as Curator 
of the Royal Botanic Gardens. 

Climbers Garden part planted at 
new MRT gate; visitation increased 
by 18% in first month of the station 
opening.

The Healing Garden is partly 
interpreted via an iPhone app.

2012 At end of March, SBG records a record annual visitor-ship 
of 4.13 million, thought to be the highest verifiable figure 
for any botanic garden worldwide; at same time notified 
that International Garden Tourism Awards (Canada) 
accord SBG status of “2012 Garden of the Year” (D/
SBG received award on 13th April in Vancouver). Pied 
Hornbills successfully raised offspring and displayed to 
staff near Botany Centre in April/May. Duke & Duchess 
of Cambridge (Prince William & Catherine) attended 
orchid naming on 11 September and created great media 
interest. At close of calendar year SBG records 4.4 million 
visits.

Kings Park, Perth, Australia has 
claimed a figure of 5.8 million, but 
this is believed to be an estimate 
and counts many visits to the 
whole park, not the actual botanic 
garden therein. 100th anniversary 
of Gardens Bulletin celebrated by 
an article on its history by Editor, 
K M Wong [vol. 64(1)].  4th SGF 
at Suntec (July). Gardenwise 39 
published July, including article on 
the heritage of the Bandstand by 
Thereis Choo.

2013 On 25 June named Asia’s top park in TripAdvisor’s 
inaugural Traveller’s Choice Award 2013.  Fragrant 
and Foliage Gardens opened.  SBG Heritage Museum 
(Holttum Hall) and CDL Green Gallery open 30 Nov. by 
PM Lee.

Award reported in ST 26 June.



Summary of key events & periods in SBG’s history
1859  Founding of SBG at Tanglin site on land acquired by Agri-Horticultural Society.

1860–68 Design, build and layout of Tanglin (Heritage) Core by Niven, including Bandstand Hill, Swan Lake, 
Ring roads, Manager’s/Superintendent’s house, extension to the site.

1875–79 Founding of Herbarium & Library; introduction of Oil Palm, Rubber and Coffee to SBG; site 
extended northwards (Economic Gardens).

1880s SBG’s nurseries producing 100s of 1000s of trees for planting along Singapore streets and in 
parks; Superintendant/Director of SBG responsible for documenting and protecting the straits 
settlement’s forests; Herbarium, Library and scientific research expanded.

1891–95 First Malaysian scientific/botanical periodical established at SBG; Ridley promoting the planting of 
rubber in Malaya.

1920s Loss of most of  the Economic Gardens; establishment of orchid breeding programme and in vitro 
propagation, leading to new local industry.

1930s Botanical research team and scientific outputs further expanded until late 1950s.

1942–45 SBG under Japanese control during WW2, but scientific research continued and Gardens etc. 
saved from destruction.

1956– VIP Orchid Naming programme begun.

1967–87 SBG role changed to support the Singapore Garden City movement; botanical research declined.

1988 Modern era of SBG begun with appointment of  Tan W K (Director); new Master Plan (1990); 
taxonomic research focus re-established; major expansion of public attraction elements ongoing 
with visitation rising from 1 to 3+ million annually.

2006 Biennial Singapore Garden Festivals begun, organised by SBG, attracting 300,000 visitors over 9 
days to the Suntec Convention Centre.

2011–12 4.13 million visits to SBG recorded by close of March 2012, making it the world’s most visited 
botanic garden (discounting King’s Park, Perth, WA); SBG awarded “2012 Garden of the Year” by 
International Garden Tourism Awards panel (Canada).

2012–13 4.4 million visits to SBG.
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APPENDIX C

LIST OF HERITAGE TREES

N E OC T ON CC N

Adenanthera pavonina J 5

Albizia lebbekoides E

Alstonia pneumatophora H

Callerya atropurpurea 2

Calophyllum inophyllum C 5 2

Carapa guineensis E

Ceiba pentandra 2

Ceiba pentandra O 2 5

Dacrycarpus imbricatus H 5

Dryobalanops aromatic E B

Dryobalanops aromatic H C

Dryobalanops aromatic O

Fagraea fragrans E 5

Ficus kurzii 2

Hertiera alata O 2

Hevea brasiliensis C 5 5

Lecythis ollaris E 2

Podocarpus neeriifolius E 2

Terminalia subspathulata N 2 2

Alstonia angustiloba T Burkill ri e

Alstonia angustiloba  NO  nursery 2 B

Barringonia asiatica H 5 2 2

Fagraea fragrans 2 5

Ficus kerkhovenii Gardens Jungle 2 2

Horsfieldia irya 22

Palaquium obovatum E o arden  RB 2 2 2

Parkia speciosa T Not in record

Parkia timoriana 2 B

Pentadesma butyracea H 2 5

Samanea saman TE 2

Shorea gratissima Gardens Jungle 2

Sindora wallichii (supa?) T

Sindora wallichii (supa?) T B

Inocarpus fagifer E 2 5 5



N E OC T ON CC N
Antidesma bunius H 5
Khaya senegalensis B 22
Stereospermum fimbriatum B 5 5
Shorea roxburghii B
Phyllanthus pectinatus E 5
Alangium ridleyi H 5
Lecythis ollaria #1 H
Lecythis ollaria H B
Kigelia Africana H 5 2
Palaquium obovatum H B



DAPPENDIX D

ADDITIONAL BUILT HERITAGE 
INFORMATION



APPENDIX D

ADDITIONAL BUILT HERITAGE 
INFORMATION

n or ation regarding the interior o  the ollowing 
buildings is ro ided in this a endix:

 Houses 5

 House 

 E J H  Corner House

 Burkill Hall

 Holttu  Hall

 Ridley Hall

This endix was in or ed by CO OS Singa ore 
td s Research Report 2

Houses 1-5
s a recedent  the orte cochere or orch is 

o  articular interest   arently  Cole an was 
obsessed  with ro iding a co ered orch or 
his illas in Singa ore   Back in ndia  the design 
o  carriage orches has been institutionalised  
such as included in the ilitary Engineer Ser ices 
Handbook  since the irst Edition in   t is in this 
context that Cyril and awbarn see  to ha e drawn 
the arcaded design  to ed by a lat roo  or all i e 
houses                                                                                                            

House 1 (originally named Kedah House)
nside this house  an entry hall at the centre with 

stucco oulded ilasters with luted ca itals  leads 
to the staircase o osite and a wing to either side   
The loors are tiled and the interior is subdi ided 
with odern artitions and sus ended ceilings as 
o ices   The o en well staircase with a hexagonally
or ed landing is lit by high le el windows u  to 

the roo line   The staircase is ti ber on a stone irst 
ste  with ti ber balustrade and lattice attern 
balusters   This is the only one o  the i e houses 
with the anelling sur i ing under the staircase  the 
triangular art under the irst light o  ste s ha ing 
a ty ical rt eco oti  o  the rays o  sunshine   The 

u er loor landing leads to a roo  with a balcony 
o er the orch o osite and the two wings to either 
side along what ay ha e originally been an o en 

erandah to the back garden with a ser ice staircase 
on one end and a toilet on the other  both o  which 
sur i e   The s aces  including the erandah ha e 
been co bined into an o ice  

The two side ortals o  the entrance hall are sealed 
u  and a alse ceiling has been added   The original 

entilated ara et abo e the orte cochere is 
intact  So e o  the original ti ber lattice doors  
windows and iron ongery such as butter ly hinges 
and window handles are intact   n the interior  the 
granite starting ste  and lattice balustrade o  the 
original ti ber staircase do not a ear to ha e been 

odi ied   Otherwise  the a ade enestration has 
been odi ied and re laced with ti ber ra ed 
windows with low e issi ity gla ing  

The irst storey erandah has been enclosed and is 
currently being used or storage   n intact original 
ti ber ri acy screen has been retained on the 
second loor  

House 2 
n entry hall at the centre with stucco oulded 
ilasters with luted ca itals  leads to the staircase 

o osite and a wing to either side   The interior is 
now subdi ided with odern and gla ed artitions 
and sus ended ceilings and has been substantially 
re urbished as a restaurant and club house   The 
o en well staircase with hexagonally or ed landing 
is lit by high le el windows u  to the roo line   The 
staircase is ti ber on a stone irst ste  with ti ber 
balustrade and lattice attern balusters   The u er 
loor landing leads to a roo  with the balcony o er 

the orch o osite and the two wings to either side 
with an o en erandah to the back garden   The 
roo s onto the erandah ha e now been di ided by 
new artitions and sus ended ceilings    new ire 
esca e has been added to one end o  the erandah   
The ancillary building continues to be used as a 
kitchen  and has been co letely itted out to 



acco odate odern restaurant standard usage   
House 2 now aces a nu ber o  odern college 
buildings

ey s aces reinstated as a art o  the restoration 
works include the irst and second storey rear 

erandahs  as well as the ain entrance hall where 
artitions ay ha e been re o ed to reinstate the 
ortal o  orna ented colu ns

 nu ber o  odi ications to the building ha e been 
carried out including the addition o  a new ti ber deck 
at the rear as al resco dining area  instead o  original 
ti ber lou re windows  only the window ra es and 
lou red to lights at the second storey erandah ha e 
been retained  to co ly with current building codes  
handrails were added to the low erandah window sill 
and si ilarly  handrails were added to the 2nd loor 

ara et   The staircase balustrades were also raised to 
co ly with building codes  

The ground loor roo s on one side ha e been 
co bined into a large restaurant dining s ace  
secondary internal windows with gla ed anels ha e 
been added or acoustic and ther al er or ance 
while external ti ber lou red windows aintain 
the historic a earance o  the building   Re licas o  
sur i ing lattice doors were abricated to reinstate 
the original enestration design   O erall  the 
restoration was sensiti ely carried out and recei ed a 

R  rchitectural Heritage ward in 2

House 3 (originally named Johore House)
n entry hall at the centre with stucco oulded 
ilasters  leads to a staircase o osite and a wing 

to either side   The loors are concrete and tiled 
in laces and the interior is now subdi ided with 

odern artitions  doors and sus ended ceilings   
The o en well staircase with hexagonally or ed 
landing is lit by high le el windows u  to the 
roo line   The staircase is ti ber on a stone irst ste  
with ti ber balustrade and lattice attern balusters   
The u er loor landing leads to a roo  with the 
balcony o er the orch o osite and the two wings 
to either side along what ay ha e originally been 
an o en erandah to the back garden   ny original 
internal walls ha e been re o ed creating large 
well lit roo s used as o ices   These roo s ha e 
ti ber loors

House  has undergone reno ation with a ostly 
utilitarian a roach  obscuring re lacing any 
o  the key heritage eatures  or exa le the 

ain entrance hall colu ns are now hidden and 
e bedded  in latter day brick walls  erandah 
s aces ha e been enclosed as storage areas and 
so e windows and doors ha e been re laced   
Nonetheless  so e historic ele ents such as co ed 
ceiling cornices and granite heel stones o  the 
ti ber door ra es at the rear erandah can still be 
discerned

House 4 (originally named Mansfield Lodge)
The entry hall here is larger than in the other houses  
with a co ered laster ceiling   There is an i erial 
style staircase o osite the entrance  which has 
been artly boarded in   The loors are concrete and 
stone in laces    The staircase with a hexagonally
or ed landing is lit by high le el windows u  to 

the roo line   The staircase is ti ber on a stone irst 
ste  boarded in at the sides  but with the ti ber 
balustrade still e ident   On the u er loor landing  
thin ti ber ilasters and lattice abo e se arate the 
gla ed erandah o er the orch    new artition 
has been inserted behind it   On the north east side  
all artitions ha e been re o ed creating a single 
o en s ace with the roo  trusses also ex osed   On 
the north west side the corridor or er erandah 
looking onto the garden has been retained with 
roo s o  it  and the second ser ice  staircase at 
the end o  it    nu ber o  te orary structures are 

resent in the garden

uch o  the original orna entation is isible 
throughout the ground loor o  the house  such as 
co ered ceilings with cornices in the entrance hall 
and ain dining area on the irst storey   On both 
loors the erandah s aces are no longer a arent 

due to de olished walls and a new interior layout  
rchitectural eatures such as the arabolic arches 

along the rear erandah ha e been retained  
together with historic green tinted gla ing  O  note is 
the loor tiling arranged in staggered layout  ossibly 
ndian atent Tiles



House 5 
n entry hall at the centre with stucco oulded 
ilasters with luted ca itals  leads to a staircase 

o osite and a wing to either side   The loors are 
ostly car eted   The interior is now subdi ided 

with odern artitions and sus ended ceilings   Two 
original interior doors sur i e with the lattice attern 
o er the lower anels   The o en well staircase 
with hexagonally or ed landing is lit by high le el 
windows u  to the roo line   The staircase is ti ber on 
a stone irst ste  with ti ber balustrade and lattice 

attern balusters   The u er loor landing leads to a 
roo  with the balcony o er the orch o osite and 
the two wings to either side along what ay ha e 
originally been an o en erandah to the back garden   
The s aces ha e now been di ided by new artitions 
and sus ended ceilings   The second ser ice  
staircase at the end o  the erandah sur i es

Externally  all the original enestration has been 
odi ied on the ront acade  the ti ber lou ered 

anels ha ing been re laced with ti ber case ents 
with gla ed anels   The original entilated ara et 
abo e the orte cochere is intact   On both sides o  
the ain entrance hall  the ortals in between the 

airs o  orna ental illars ha e been sealed u   

ost o  the internal historic ti ber lattice doors 
and screens ha e been retained   Ti ber lou res on 
the second storey erandahs ha e also been ke t  
while adding a secondary layer o  gla ed windows   
The original s atial uality is res ected in the 
current lanning and urnishing layout   To co ly 
with building codes  handrails were added to so e 
second storey ti ber window ra es

House 6 (The Former Field Assistant’s House)
The interior has been uch altered to 
acco odate a odern o ice unction   The central 
staircase o osite the entrance is concrete with an 
iron railing  nternal doors are odern re lace ents 
and the interior is subdi ided with odern artitions 
and sus ended ceilings   The gla ed in balcony o er 
the orch is se eral ste s lower than the irst loor

t a ears that so e ad hoc inter entions ha e 
been carried out that ha e obscured ele ents o  
the original house design and details  e g  the a ade 
enestration design   The lean to roo  a ears to be 

at odds with the design and ro ile o  the ain roo

E.J.H. Corner House
The windows are case ents with lou ered shutters 
and lou ered ents abo e the   There are rench 
doors onto the erandahs with gla ing bar o erlights   
Se eral o  the irst loor windows are case ents with 
gla ing bar o erlights   The irst loor erandah has 
been artly gla ed in    co ered walkway leads to 
a single storey ancillary building to the rear that is 
currently used as the kitchen or the restaurant  and 
has been re itted accordingly

The ain ele ent o  the ront is a sitting erandah  
su orted on two Tuscan iers  stuccoed in white 
on both sides o  the ortico   The erandah bears 
ba boo chicks  while wooden lattices are a 
co on idio  used or the balusters o  staircases 
and to ents o  windows

Burkill Hall
The ground loor is an o en s ace with the asonry 

ilasters su orting the ti ber structure abo e  
the bea s and oists re aining isible   The corners 
ha e been built in  the ti ber lattices are later 
additions    ti ber staircase to the side o  the 
entrance with a roughly executed coiled balustrade  
stick balusters and octagonal newel ost leads to the 
irst loor   The de ining eature o  the irst loor is the 

central ro ecting erandah and o en li ing s ace   
The ain roo s and the staircase are accessed ro  
this ain s ace with anelled double doors   The 
roo s also ha e access to a ri ate erandah    
ser ice staircase ro  the rear end o  the erandah 
leads down to the link to the ancillary building

n general  Burkill Hall can be considered as a 
distant cousin  o  the Sri Te asik  a colonial 
secretary bungalow in the stana o ern ent 
House   Together  both bungalows constitute a 

ital heritage o  Singa ore ro  the th century   
The architecture stands in s irit o  the Regency 
style  such as established by  Cole an  the irst 
go ern ent architect 22  o  Singa ore  

Holttum Hall
ccess into the building is ia a double door anelled 

at the base and gla ed abo e with gla ed side
light   The ground loor windows are case ents 
with lou ered ents abo e the  while the irst 
loor windows are case ents with gla ing bars and 

o erlights with a cur ed head   The hi ed roo  



incor orates gablets at the a ex with lou ered ents   
The i e bay sides and rear ele ation ollow the sa e 

attern o  render and enestration as the ront  

The doorway at the centre leads into a s all lobby 
area with a ti ber staircase to one side   ouble 
doors o osite the entrance lead to the ground 
loor s ace with a colu n in the centre  concrete 
loor and odern sus ended ceiling incor orating 

light ixtures   The artitions and toilets are later 
additions   The u er loor consists o  roo s leading 
o  ro  a central hallway   These roo s and the 
hallway ha e a ti ber loor and odern sus ended 
ceilings incor orating light ixtures   The ti ber 
staircase has a hal round sha ed handrail  stick 
balusters and turned newel osts with ball inials  

ery ty ical o  the English ictorian style

The case ent windows are sha ed by narrow 
transo s and ullions in an Early English 
Renaissance style   The anlights are s uare heads in 
the irst storey  ollowed by a lightly cur ed alence 
in the second storey

Ridley Hall
The building  originally intended to be used or two 
di erent unctions  is organised in two sections with 
an o en linkway between the   The ain long 
and narrow i e bay section aces a wider two bay 
section with a shared erandah where the entrances 
are located used as acco odation or isiting 
scientists   Ste s lead u  to the erandah orch on 
both sides with stucco balustrades   The buildings 
are raised on a low linth with asonry arches and 
are rendered with a tiled hi  roo  currently with 

achine tiles   The windows are case ents  with 
lou ered ents to the u er hal  and the doors 

anelled and gla ed double doors with lou ered 
ents abo e   The interior has been odernised 

to acco odate a lecture hall  with odern tiled 
loors and sus ended ceiling incor orating air 

conditioning units and lighting ixtures   
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APPENDIX E

SOCIO-CULTURAL AND POLITICAL 
EVENTS OF IMPORTANCE

Extract ro :

CO OS Singa ore td 2  ‘Research Report; 
Singapore Botanic Gardens: UNESCO World 
Heritage Site Nomination’, CO OS Singa ore td

1. Band Performances
The Botanic ardens was the enue or one o  
the earliest or s o  ree ublic entertain ent in 
Singa ore  The earliest re ort o  band er or ances 
at the ardens was in ugust  ust two years 
a ter the ardens were established  ccording 
to this re ort  the band layed twice a week and 

er or ances started at 5   

This tradition has carried on al ost without a 
break till the resent day  There was so e doubt 
as to whether band er or ances took lace 
during the Ja anese Occu ation  Research into 
the Syonan Shi bun Syonan Ti es  shows that 
band er or ances took lace at the Botanic 

ardens ro  ay 2 through to 5 Se te ber 
 There are no news a er records o  any 

other er or ances ro  that date onwards  The 
er or ances were al ost all gi en by the olice 

Band  the Synonan olice Band  ates o  the 
er or ances are as ollows:

1942
 ay: 5  2

 June:  

 July:  5  2

 ugust: 2

 Se te ber:  25

 October:  2

 No e ber: 5  2

 ece ber: 

1943
 January: 5  

 ebruary: 2

 arch:  

 ril: 

 ay: 5  2

 June   

 July: 

 ugust: 5  25

 Se te ber: 2  2

 October: 2

 No e ber:  2

 ece ber: 22

1944
 January:  

 arch:  2

 ril: 

 ay:  2

 July: 2

 ugust: 

 Se te ber: 2

n 2  ost o  the band er or ances were gi en 
on ednesdays and Sundays ro    to  

 and the enues rotated between aterloo 



Street  Jalan Besar  the olice Club  arrer ark and 
the Botanic ardens  ieces layed were a ixture 
o  Euro ean light classics and Ja anese works eg 

atanabe s Gunka Shyu  Euro ean ieces included 
Su e s Light Cavalry Overture  orak s Slavonic 
Dances  and Caryll s Waltz: Oh Oh Delphine  

hate er the rogra e  the olice Band would 
always close with their rendition o  the Ja anese 
national anthe  Kimigayo  t the Botanic ardens  
the er or ances took lace at the Bandstand  The 
conductor was anda Singh

2. Musical Performances
usical er or ances at the Singa ore Botanic 
ardens were not li ited to those o  ilitary bands 

but also by other grou s laying usic o  other 
genre  O  articular note is the Singa ore Sy hony 
Orchestra SSO  which was established in  and 
which ga e its irst outdoor concert at the stana in 

 The success o  this outing led the orchestra 
to ex lore gi ing ore ass classical concerts in 
outdoor enues  including the SB  

The occasion chosen or the SSO s irst SB  
er or ance was abour ay or ay ay st ay  

 The orchestra layed at a s ot on an island 
on the second lake o  the al  alley  which was 
described as a natural a hitheatre  The hour long 
concert was s onsored by the ost O ice Sa ing 
Bank OSB  and lasted an hour  Highlights included 

o ular and Chinese classical ieces: Jero e ern s 
Showboat, Colourful Clouds Chasing the Moon, 

erdi s Alzira Overture  Sibelius  Finlandia and the 
the e ro  the o ie  The King and I. The inaugural 
concert was extre ely well attended and recei ed 
and hailed as a great success by the edia

n July  a reader o  the Straits Ti es wrote in to 
suggest that or outdoor concerts to work  so e kind 
o  acoustic shell that would enhance the sonics and 
better ocus the sound o  the orchestra  n ugust 

5  the Singa ore Tourist ro otion Board ST B  
announced lans to build a S 5  usic centre  
at the Botanic ardens so that usical er or ances 
can be shielded ro  the ele ents  hen irst 
announced  the lan was to build the stage at Swan 

ake rather than what is now called Sy hony 
ake   design co etition with S  as to  ri e 

was won by architect Cheang ok heong o  the 
Sentosa e elo ent Cor oration in October 5  

The stage was built in  but there is no record 
o  how the decision was ade to locate it in al  

alley Sy hony ake  rather than at Swan ake  
as originally intended  That year  the Singa ore Ja  

esti al eatured se eral er or ances at the SB  
including the nnie hitehead Band  the N S Stage 
Band and the Singa ore Ja  Orchestra  d ission to 
these e ents were ree  This stage was rebuilt in 5 
at the cost o  2 illion and reno ated again in 2  
with a contribution o  5 illion ro  the Shaw 

oundation  t is now known as the Shaw oundation 
Sy hony Stage

3. Aneka Ragam Ra’ayat (People’s Variety Show)
Between 5  and  Singa ore s inistry 
of Culture organised a series of free, open-air 
cultural concerts with a strong ulti ethnic the e 
known as neka Raga  Ra ayat or the eo le s 

ariety Show  These concerts were held in arious 
locations throughout Singa ore including the ste s 
o  City Hall and the Singa ore Botanic ardens  
The ain ob ect o  these concerts was to oster a 
sense o  unity a ong the eo le o  di erent races 
in Singa ore  The ery irst o  these concerts was 
held at the Botanic ardens on 2 ugust 5  on 
a s ecially constructed stage near the lake  t was 
o icially o ened by ri e inister ee uan ew at 

  that a ternoon with so e 22  eo le in 
attendance  Between 5  and  the inistry o  
Culture organised o er 2  shows under the neka 
Raga  Ra ayat banner  Concerts were staged weekly 
in the di erent enues

 ty ical neka Raga  Ra ayat roduction would 
eature Singa ore s our a or ethnic grou s  

alay  Chinese  ndian and estern  er or ances 
would eature alay dra a and ronggeng usic  
Ta il de otional songs and ndian classical dances  
Chinese lion dance dis lays and eking o era  and 
western classical usic and olk er or ances 
were also included  t the o ening o  the irst 
concert  ri e inister ee described the series o  
concerts as the cultural awakening o  the eo le 
o  Singa ore  and that it was art and arcel o  our 
search o  a national identity  He ho ed that in the 
course o  ti e  out o  the interaction o  our rich and 

aried cultures  we will be able to breed a new strain 
o  culture  a alayan culture  Here  under o en 
skies  alays  Chinese  ndians will   ho e  disco er 
the aterials or a national art and national culture



 western er or ance  at the rst 5  concert at SB
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ri e inister ee uan ew o ening the rst neka 
Raga  Ra ayat concert at the Singa ore Botanic ardens 
on 2 ug 5  
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APPENDIX H

DISTRIBUTION OF CAR PARKING

ocation
Visitor 

Car 
ots

Coach 
ots

Handica ed
Red ots 
seasoned 
arking lots

B
otorbike 

ots ree

[A]
TOTAL 

(FINAL)

TOTAL 
(FINAL) 
Payable        
[A +B]

Tangling and Central Cores
Botany Centre Tanglin 
Core  Base ent

2 2 - 2 - 19 253 234

isitor Centre
National arks Board 
Head uarters Car ark 

 e el 

29 - 2 - 5 36 31

isitor Centre  
National arks Board 
Head uarters Car ark 
B Base ent

2 - 1 - 10 83 73

isitor Centre  
National arks Board 
Head uarters Car ark 
C Coach arking

5 1 - 10 62 52

Cluny ark Road 
outside arage 

Building
50 - 2 - 5 57 52

Total 429 5 8 0 49 491 442

Bukit Timah Core
Ra les Building rea 98  2 - 10 110 100
Ra les Building rea B 5 - - - 5 40 35
Jacob Ballas Children s 
Garden

5 1 - 48 45

House 10 - - 8 24 18

House 2 N SS - - - 5 - 5 5
House - - - 9 - 9 9
House  Blue Bali 
Rest

- - 4 12 29 17

House 5  S - - 1 10 - 11 11
O osite Blk - - - 20 17
Total 212 5 4 36 39 296 257
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APPENDIX I

IMAGE INVENTORY & 
AUTHORISATION TABLE

isted in the ollowing table are all the hotogra hs 
included in the No ination   Together these ro ide 
a good general icture o  the No inated ro erty

Those hotogra hs indicated in the colu n Non 
exclusi e cession o  rights  ay be used by NESCO 
in the way described in nnex 5 o  the Operational 
Guidelines 2   These ha e been included on a 

SB stick annexed to the No ination    NESCO 
wishes to use any other o  the hotogra hs in this 
No ination  lease contact the hotogra her and
or the co yright holder   

n audio isual resentation describing the history 
o  the Singa ore Botanic ardens is also included 
on the SB stick annexed to the No ination   
This resentation was created by the Singa ore 
Botanic ardens   This resentation ay be 
used or in or ati e  non co ercial ur oses   
Re roduction o  it in any or  and disse ination 
o  co ies is rohibited   gree ent ust be sought 
with the right ul owner co yright holder i  the 

aterial is to be used in any other way  

No Format Caption Date of 
hoto

hotogra her Co yright 
owner

Contact details o  
co yright owner

Non 
exclusi e 
cession o  
rights

01 g The Bandstand 
ront and Back 

Co er

01-Jun-
10

N arks 
O icial 

hotogra her

SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5

es

02 g Ginger Garden 01-Jun-
10

N arks 
O icial 

hotogra her

SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5
g iew looking 

out ro  the 
Bandstand

r N arks 
O icial 

hotogra her

SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5
04 g E ble  o  

Singapore 
Botanic 

ardens: the 
Cyrtostachys 
palm

28-
ay 2

Chris 
Bland ord

CB Chris Bland ord ssociates
The Old Crown
High Street
Blackboys
E ST S SSE  TN22 5JR

05 g The Bandstand 01-Jun-
10

N arks 
O icial 

hotogra her

SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5

es

g The National 
Orchid arden

01-Jun-
10

N arks 
O icial 

hotogra her

SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5
g E olution 

Garden
01-Jun-
10

N arks 
O icial 

hotogra her

SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5
08 g Swan ake r N arks 

O icial 
hotogra her

SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5

es



No Format Caption Date of 
hoto

hotogra her Co yright 
owner

Contact details o  
co yright owner

Non 
exclusi e 
cession o  
rights

09 g o entous 
occasions: 
The Botanic 
Gardens is 
popular as 
a location 
for marriage 
proposals

Not 
known

N arks 
O icial 

hotogra her

SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5

10 g n educational 
school isit

24-Jan- Seri Hayuni 
Hadi  

SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5

es

11 g Tanglin Gate , 
ain historical 

Entrance 
c

1890 SB  rchi es SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5

es

12 g Holttu  
Hall 2

1920 SB  rchi es SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5
g E olution 

Garden
2
No

a id i SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5
14 g rborist at work 2 Not nown National 

arks 
Board

National arks Board
 Cluny Road

Singa ore 25 5
15 g City in a Garden 2 Not nown National 

arks 
Board

National arks Board
 Cluny Road

Singa ore 25 5
g Bandstand Hill 01-Jun-

10
N arks 
O icial 

hotogra her

SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5

es

g Swan ake 
slo es

2 Jul Chlo  Co a CB Chris Bland ord ssociates
The Old Crown
High Street
Blackboys
E ST S SSE  TN22 5JR

18 g Ginger Garden 2 Jul Chlo  Co a CB Chris Bland ord ssociates
The Old Crown
High Street
Blackboys
E ST S SSE  TN22 5JR



No Format Caption Date of 
hoto

hotogra her Co yright 
owner

Contact details o  
co yright owner

Non 
exclusi e 
cession o  
rights

19 g The Botany 
Centre

Jan Chlo  Co a CB Chris Bland ord ssociates
The Old Crown
High Street
Blackboys
E ST S SSE  TN22 5JR

20 g The lant 
House

r N arks 
O icial 

hotogra her

SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5
21 g Rain orest Jan Chlo  Co a CB Chris Bland ord ssociates

The Old Crown
High Street
Blackboys
E ST S SSE  TN22 5JR

22 g al  Court r N arks 
O icial 

hotogra her

SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5
2 g Sy hony ake 2 Jul Chlo  Co a CB Chris Bland ord ssociates

The Old Crown
High Street
Blackboys
E ST S SSE  TN22 5JR

24 g al  alley 2 Jul Chlo  Co a CB Chris Bland ord ssociates
The Old Crown
High Street
Blackboys
E ST S SSE  TN22 5JR

25 g Orchid arden 01-Jun-
10

N arks 
O icial 

hotogra her

SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5
2 g Ra les Building 02-

eb
ylin Orbasli ylin 

Orbasli
r ylin Orba l

 Northwood Hall
Hornsey ane
Highgate

ondon N  5 J

aorbasli aol co
www aylinorbasli co

2 g Eco ake 01-Jun-
10

N arks 
O icial 

hotogra her

SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5



No Format Caption Date of 
hoto

hotogra her Co yright 
owner

Contact details o  
co yright owner

Non 
exclusi e 
cession o  
rights

28 g Jacob Ballas 
Childrens  
Garden

01-Jun-
10

N arks 
O icial 

hotogra her

SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5
29 g E olution 

Garden
2
No

a id i SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5
g Steep slopes 

below Old 
College Houses

2 Jul Chlo  Co a CB Chris Bland ord ssociates
The Old Crown
High Street
Blackboys
E ST S SSE  TN22 5JR

g Healing arden 04-Jul- Elango 
elautha

SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5
2 g Fragrant 

Garden
2 Jul Chlo  Co a SB Singa ore Botanic ardens 

 Cluny Road 
Singa ore 25 5

g Tyersall Forest 25-
Nov-08

Elango 
elautha

SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5
g Burkill Hall r N arks 

O icial 
hotogra her

SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5

es

5 g Chinese ra e 25-
No

a id i SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5
g House 2 Jul Chlo  Co a CB Chris Bland ord ssociates

The Old Crown
High Street
Blackboys
E ST S SSE  TN22 5JR

g House 2 2 Jul Chlo  Co a CB Chris Bland ord ssociates
The Old Crown
High Street
Blackboys
E ST S SSE  TN22 5JR



No Format Caption Date of 
hoto

hotogra her Co yright 
owner

Contact details o  
co yright owner

Non 
exclusi e 
cession o  
rights

g House 2 Jul Chlo  Co a CB Chris Bland ord ssociates
The Old Crown
High Street
Blackboys
E ST S SSE  TN22 5JR

g House 2 Jul Chlo  Co a CB Chris Bland ord ssociates
The Old Crown
High Street
Blackboys
E ST S SSE  TN22 5JR

40 g House 5 2 Jul Chlo  Co a CB Chris Bland ord ssociates
The Old Crown
High Street
Blackboys
E ST S SSE  TN22 5JR

41 g Ra les Building 04-
eb

ylin Orbasli ylin 
Orbasli

r ylin Orba l
 Northwood Hall

Hornsey ane
Highgate

ondon N  5 J

aorbasli aol co
www aylinorbasli co

42 g The arage 02-
eb

ylin Orbasli ylin 
Orbasli

r ylin Orba l
 Northwood Hall

Hornsey ane
Highgate

ondon N  5 J

aorbasli aol co
www aylinorbasli co

g House r N arks 
O icial 

hotogra her

SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5
44 g Visitor Centre 

and National 
arks Board 

Head uarters

2 Jul Chlo  Co a CB Chris Bland ord ssociates
The Old Crown
High Street
Blackboys
E ST S SSE  TN22 5JR



No Format Caption Date of 
hoto

hotogra her Co yright 
owner

Contact details o  
co yright owner

Non 
exclusi e 
cession o  
rights

45 g E J H  Corner 
House

02-
eb

ylin Orbasli ylin 
Orbasli

r ylin Orba l
 Northwood Hall

Hornsey ane
Highgate

ondon N  5 J

aorbasli aol co
www aylinorbasli co

g Sy hony 
Stage

01-Jun-
10

N arks 
O icial 

hotogra her

SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5
g Cool House 01-Jun-

10
N arks 
O icial 

hotogra her

SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5
48 g Burkill Hall 01-

ug
Chlo  Co a CB Chris Bland ord ssociates

The Old Crown
High Street
Blackboys
E ST S SSE  TN22 5JR

49 g Halia 
Restaurant 
co lex

2 Jul Chlo  Co a CB Chris Bland ord ssociates
The Old Crown
High Street
Blackboys
E ST S SSE  TN22 5JR

50 g otting yard 
buildings the 
logs are used 
or chainsaw 

training

Jul a id i SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5

51 g Brick ste s 
detail

25-
ay 2

Nigel Taylor SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5
52 g ergola in the 

lant House 
Garden

r N arks 
O icial 

hotogra her

SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5
5 g Bandstand r N arks 

O icial 
hotogra her

SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5



No Format Caption Date of 
hoto

hotogra her Co yright 
owner

Contact details o  
co yright owner

Non 
exclusi e 
cession o  
rights

54 g Sun Garden 2 Jul Chlo  Co a CB Chris Bland ord ssociates
The Old Crown
High Street
Blackboys
E ST S SSE  TN22 5JR

55 g Holttu  Hall 2 Jul Chlo  Co a CB Chris Bland ord ssociates
The Old Crown
High Street
Blackboys
E ST S SSE  TN22 5JR

5 g Ridley Hall 2 Jul Chlo  Co a CB Chris Bland ord ssociates
The Old Crown
High Street
Blackboys
E ST S SSE  TN22 5JR

5 g reen a ilion 01-Jun-
10

N arks 
O icial 

hotogra her

SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5
58 g Tanglin Gate 

decorated with 
red banners or 
National ay

2 Jul Chlo  Co a CB Chris Bland ord ssociates
The Old Crown
High Street
Blackboys
E ST S SSE  TN22 5JR

59 g Swan ake 
a ebo

r N arks 
O icial 

hotogra her

SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5
g Historic a ebo 2 Jul Chlo  Co a CB Chris Bland ord ssociates

The Old Crown
High Street
Blackboys
E ST S SSE  TN22 5JR

g irl on a Bicycle Jun
10

N arks 
O icial 

hotogra her

SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5



No Format Caption Date of 
hoto

hotogra her Co yright 
owner

Contact details o  
co yright owner

Non 
exclusi e 
cession o  
rights

2 g Shelter 2 Jul Chlo  Co a CB Chris Bland ord ssociates
The Old Crown
High Street
Blackboys
E ST S SSE  TN22 5JR

g Educational 
acti ities

2 SB  rchi es SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5
g rt in the 

ardens by 
adok Ben
a id

Jan Chris 
Bland ord

CB Chris Bland ord ssociates
The Old Crown
High Street
Blackboys
E ST S SSE  TN22 5JR

5 g Research 19-
eb 2

Serena ee SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5
g Ginger Garden 01-Jun-

10
N arks 
O icial 

hotogra her

SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5

es

g Shaker roo  
in the Botany 
Centre  isible 
to visitors

2 Jul Chlo  Co a CB Chris Bland ord ssociates
The Old Crown
High Street
Blackboys
E ST S SSE  TN22 5JR

g Cypripedium 
tonsum

1989 SB  rchi es SB Singa ore Botanic ardens 

 Cluny Road 

Singa ore 25 5
g Rain orest 19-Jul- Elango 

elautha
SB Singa ore Botanic ardens 

 Cluny Road 
Singa ore 25 5

es

g Common 
Imperial 
Cheritra re a 
riggia

2001 hew Sin 
hoon

hew S Not nown

g esser 
histling uck 
endrocygna 

a anica

ay
looyaa looyaa lickr ail at:  htt :

www lickr co
hotos 5 2 5 N



No Format Caption Date of 
hoto

hotogra her Co yright 
owner

Contact details o  
co yright owner

Non 
exclusi e 
cession o  
rights

2 g Red egged 
Crake Rallina 
asciata

eb
ixiong Cai National 

arks 
Board

National arks Board
 Cluny Road

Singa ore 25 5
g Royal Botanic 

ardens  ew  
al  House

14-Jul-
10

RB RB Royal Botanic ardens  ew
Rich ond
S RRE  T  B

g awrence Ni en 1920 SB  rchi es SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5
5 g J C  oudon s 

lan or erby 
rboretu  

Not 
known

John C 
oudon s 
ardener s 
aga ine

George F 
Chadwick

Not nown

g a  o  the 
ardens 

SB  rchi es SB Singa ore Botanic ardens 
 Cluny Road 

Singa ore 25 5

es

g Burkill Hall  
built 

r N arks 
O icial 

hotogra her
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REVISION

This document was revised in 2011 to incorporate new policies and best practice findings resulting
from the post-EIA air quality evaluation research studies conducted by Halcrow Barry/TRL on
behalf of the National Roads Authority.

With regard to new procedural requirements, this document has been updated to incorporate the
new phased approach to the planning of national road schemes as outlined in the 2010 Project
Management Guidelines.

Following on from the findings of the post-EIA air quality evaluation research studies, this
document has been revised to incorporate the following:

- requirements for reporting and archiving data,
- procedures to address PM2.5 particulates,
- revised and updated procedures for addressing background concentration and

monitoring,
- additional information on the approach to dispersion modelling,
- changes in the approach to future year projections of monitoring data,
- update on trend analysis for NOx and NO2 concentrations,
- revised approach to assessing significance criteria, and
- the incorporation of an approach for the derivation of regional background

concentrations for the NOx:NO2 model.
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directly or indirectly in connection with reliance on the use of such information.
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1.0 INTRODUCTION

1.1. Background and Policy Context

Guidelines for the Treatment of Air Quality During the Planning and Construction of National
Road Schemes were published by the National Roads Authority (NRA) in 2006. Subsequent to
the publication of the Guidelines, the NRA commissioned a study to evaluate the effectiveness
of the methodologies applied to the assessment of the air quality impacts of national road schemes.
This study included a review of international best practice and a post-Environmental Impact

Assessment (EIA) evaluation to determine how well the methodologies perform in predicting the
actual air quality impacts of national road schemes. The study culminated in a number of
recommendations as to how the guidelines could be improved (Halcrow Barry, 2010).

In addition, since the 2006 Guidelines were published there have been a number of important
changes and improvements to the science underpinning the methodologies, and also changes to
the legislation. This document provides updated guidance for the assessment of air quality
impacts during the planning and design of national road schemes. These Guidelines are not
mandatory, but are recommended in order to achieve consistency with respect to the Route
Selection, Design and Environmental Impact Assessment phases of road scheme planning and
development undertaken in accordance with the NRA’s 2010 Project Management Guidelines
(PMG) (National Roads Authority, 2010).

At the time of preparing these revised Guidelines, the UK Highways Agency was undertaking a
major revision to the Design Manual for Roads and Bridges (DMRB) model to take account of
the new emissions factors published by the UK Department for Transport. It is expected that the
revised DMRB model will be available in mid-2011. If necessary, these Guidelines will be further
updated to reflect the new DMRB model.

1.2 National Roads Project Management Guidelines

The statutory procedures followed by the NRA and the local authorities/National Roads Regional
Design Offices (NRRDO’s) in the planning, design and implementation of national roads schemes
are currently specified in the Roads Act, 1993, as amended. For a more detailed description of the
legislation, both domestic and European, covering the planning, design and implementation of
national roads schemes and relating to Environmental Impact Statements please refer to the NRA’s
Environmental Impact Assessment of National Road Schemes – A Practical Guide (Rev 1,
National Roads Authority, 2008).

Public consultation is catered for at a number of phases in the planning process and, as a matter
of good practice, is generally engaged in at the earliest opportunity. There are a number of phases
to the planning and consultation process as set out in the Authority’s PMG.

The PMG were prepared to allow a phased approach to the project management of national road
schemes. For the purposes of these Guidelines, three phases of the guidelines are considered: the
Route Selection (Phase 2); Design (Phase 3); and, the Environmental Impact Assessment
(EIA)/Environmental Assessment Report (EAR) and The Statutory Process (Phase 4) - see Figure
1. The aim of this guidance is to provide advice as to the scope of activities as they pertain to air
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quality impacts for each of these three phases. The air quality assessment becomes more detailed
as the assessment activities progress from Phase 2 to Phase 4.

The air quality input into each of the three phases should not be seen in isolation. The conclusions
of each phase should set the foundation for the next activity and collectively should assist in the
final design of the road scheme. In this case, the report for inclusion into the Route Selection
phase should concentrate on the avoidance of unacceptable air quality impacts. Phases 3 and 4
should describe any further steps taken to avoid impacts and should thereafter consider any further
mitigation of impacts, which may be incorporated into the preferred route corridor as necessary.

Air quality impacts should be evaluated in conjunction with the engineering constraints of the
scheme, and other environmental, socio-economic and visual amenity impacts. Each selected
route will have unique features and constraints. In some cases, the optimum route from an air
quality perspective may not be the optimum route when other impacts are taken into account.
However, air quality impacts should receive detailed consideration and indeed, in some cases, they
may be the most important factor to be addressed during Route Selection and subsequent design
of the road scheme.

1.3 Pollutants of Concern and Air Quality Standards

Pollutant emissions from road traffic may cause impacts at both the local and
national/international level. At the local scale, the principal pollutants that need to be considered
are nitrogen dioxide (NO2) and fine particulate matter (both PM10 and PM2.5). Empirical evidence
has shown that there is no risk of emissions from road traffic leading to exceedences of the
relevant air quality standards for any other pollutants, at even the most heavily-trafficked
locations. At the national/international level, emissions of nitrogen oxides (NOx) are of concern
with respect to nitrogen deposition and the formation of ozone, while emissions of carbon dioxide
(CO2) are associated with climate change1.

Air quality criteria applicable to the assessment of local impacts upon human health and
vegetation were initially set out in various EU Directives which were transposed into Irish
legislation.

However, a new air quality Directive (2008/50/EC) was adopted in May 2008. This streamlines
and replaces four previous Directives (including 96/62/EC, the so-called Air Quality Framework
Directive and 1999/30/EC, which set limit values for nitrogen dioxide and PM10) and confirms
the previous obligations, but introduces a new national exposure reduction target, a target value
and limit values for PM2.5. This new Directive was transposed into Irish legislation through the
2011 Air Quality Standards Regulations, S.I. 180 of 2011. The previous air quality standards for
nitrogen dioxide and PM10 and the new limit value for PM2.5 are set out in Appendix 1. The
national exposure reduction target is focused on reducing average exposures across the most
heavily populated areas of Ireland, and is therefore not directly relevant to individual road
schemes. Air quality assessments of national road schemes should, however, take account of the
PM2.5 limit values (see Appendix 1) at the Environmental Impact Assessment
(EIA)/Environmental Assessment Report (EAR) and The Statutory Process phase.

INTRODUCTION

1 Thematic strategy on air pollution, COM(2005) 446, and Proposal for a Directive on ambient air quality and cleaner air for
Europe, COM (2005) 447.
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Impacts at national/international level include climate change and acid deposition. Measures to
reduce greenhouse gas emissions generally (associated with climate change) are subject to
international and national policy. A range of these measures are provided in the National Climate
Change Strategy (DoEHLG, 2007-2012). Measures to address acid deposition are provided in
the National Programme for Ireland for the Progressive Reduction of National Emissions of
Transboundary Air Pollutants by 2010 (DoEHLG, 2004). There are no standards applicable to the
assessment of national/international impacts, and the significance of the impact is normally based
on relative changes in emissions on a regional or national scale.

Readers should also be familiar with the measures governing the protection of ‘European sites’
(e.g. Special Areas of Conservation (SACs and Special Protection Areas (SPAs). In particular,
careful regard should be had to Articles 6(3) and 6(4) of the Habitats Directive (92/43/EEC) and
transposing measures. Readers are referred to the NRA’sGuidelines for Assessment of Ecological
Impacts of National Roads Schemes (Rev. 2, National Roads Authority, 2009) and to Appropriate
Assessment of Plans and Projects in Ireland –Guidance for Planning Authorities (Department of
the Environment, Heritage and Local Government, 2010) in relation to these matters.

1.4 Requirements for an Air Quality Specialist

The assessment of air quality for the purpose of these Guidelines requires expertise, independence
and objectivity. The air quality specialist should be capable of characterising the existing
environment and assessing how the proposed road scheme will impact upon it. Where mitigation
measures are deemed necessary, the specialist must be capable of assisting in the incorporation
of these measures into the preferred route option; the specialist should, therefore, have a thorough
knowledge of suitable measures that can be applied. The specialist should have knowledge of,
and be up-to-date with, the relevant standards and legislation that apply, and be familiar with the
criteria for evaluation and classification of the significance of impacts. The specialist should also
be able to identify and incorporate any potential construction impacts into the overall air quality
assessment and should be able to interpret and describe the findings of the assessment in a clear,
concise and comprehensive manner.

Air quality specialists should be able to demonstrate that they have the necessary knowledge and
skill through reference to suitable qualifications and experience.

The Authority recognises that a significant amount of survey and other work is often required to
support the air quality study and it is neither reasonable nor necessary to require that all such
work be undertaken by the qualified specialist meeting the above requirements. However, the
specialist must supervise the project and ensure that all aspects of the study are carried out in
accordance with appropriate standards, using people with a suitable level of training and expertise.

1.5 Overall Approach

The assessment of the air quality impacts of national road schemes should follow the Route
Selection, Design and EIA/EAR and the Statutory Process phases specified in the PMG. The
overall approach to the air quality assessment at each stage is outlined is Figure 2.

INTRODUCTION
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1.6 Reporting and Archiving

It is important that all assessments carried out for national road schemes are completed in a
manner that is transparent and repeatable and that all sources of information are fully documented.
Reports at all stages of assessment must document as relevant:

� Sources of monitoring data;
� Sources of traffic data and specific links to where the data can be found, if not explicitly

included in the report, and
� Version numbers and/or dates of all models and tools used for the assessment.

S.I. No. 382 of 2010 - European Communities (Establishing an Infrastructure for Spatial
Information in the European Community (INSPIRE)) Regulations transposing Directive
2007/2/EC- came into force on 3rd August 2010. The intent of these Regulations is to provide
underlying rules for exchanging data across national boundaries. The broad principle is that data
should be collected once only and shared by all levels of government and stakeholders.

To ensure traceability of monitoring data and that any analysis is repeatable by third parties and
in order to comply with the future requirements of the INSPIRE Directive, all data used in the
various stages of the assessments for national road schemes should be archived in a consistent
format. The basic principles of the INSPIRE Regulations should be used to govern the minimum
requirements of this archiving.

Guidelines for the Treatment of Air Quality During the Planning and Construction of National Road Schemes
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INTRODUCTION

Figure 2: : Air Quality Assessment of National Road Schemes.
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2.0 ROUTE SELECTION

2.1 Objectives

The PMG state "Phase 2 [Route Selection Phase] is to identify a suitable Study Area for the
examination of alternative routes, to identify key constraints within that Study Area, to develop
feasible route options and to carry out a systematic assessment of these options leading to the
selection of a Preferred Route Corridor which will form the basis for the detailed design to follow.
This phase also outlines the requirements for public consultation associated with the development
of routes and alternatives. Both “online” and “green field” route options are to be considered
during the planning and design of the preferred route for the scheme”.

2.2 Approach to Route Selection

The Route Selection Process is a 3-stage process as outlined hereunder:

Stage 1 - Involves the development of a number of feasible route options (typically 6 or more and
including ‘Do-Nothing’ and ‘Do-Minimum’ alternatives) and the carrying out of a Preliminary
Options Assessment using a Framework Matrix (comprising the assessment criteria of
Engineering, Environment and Economy). This will result in the number of route options being
refined to a maximum of 3 - 5.

Stage 2 - On completion of Stage 1, a Project Appraisal of the remaining route options will be
carried out using the Project Appraisal Matrix (comprising the 5 Common Appraisal Criteria of
Economy, Safety, Environment, Accessibility & Social Inclusion and Integration).

Stage 3 - After Stage 2, select a Preferred Route Corridor for the scheme. Following this, prepare
a Project Appraisal Balance Sheet (PABS) for the Preferred Route as described in the NRA Project
Appraisal Guidelines.

2.3 Route Selection Process Stage 1 Preliminary Options Assessment

The initial step (Stage 1, i.e., Preliminary Options Assessment) in the Route Selection Process is
to identify the nature and extent of significant constraints within a defined Study Area. These
constraints should be documented and mapped so that feasible route options can be designed to
avoid such constraints, where possible. The first part of this data collection should be based on
deskbound research studies. All known physical constraints from an air quality perspective should
be identified and recorded on suitably scaled maps.

The specific objectives of the air quality input to the Stage 1 Preliminary Options Assessment of
the Route Selection Process are to characterise the existing ambient air quality in the study area
and to initially identify all sensitive receptor locations within the study area likely to be impacted
by a proposed scheme before feasible route options are identified. Once feasible route options are
identified and in order to undertake the preliminary options assessment, the total number of
sensitive receptors (e.g. residential properties) within 50 m of the carriageway2 of each feasible
route option should be recorded with a view to eliminating those routes with the greater number

Guidelines for the Treatment of Air Quality During the Planning and Construction of National Road Schemes
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a dual-carriageway road, and 4 metres from the road centreline of a single road.
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of sensitive receptors likely to be impacted by the proposed scheme.

The air quality input to the Stage 1 Preliminary Options Assessment should include an
examination of the area or areas through which feasible route options might potentially pass. The
input should:

� describe existing local air quality conditions within the study corridor in relation to
nitrogen dioxide and PM10.This should take full account of any existing monitoring data
from networks established by the Environmental Protection Agency (EPA) and local
authorities and monitoring carried out by other organisations, as relevant. It should also
identify any areas where the standards are exceeded;

� describe any non-road sources that may significantly affect air quality within the study
corridor, for example, industry, ports, areas of domestic solid fuel combustion, or power
stations;

� identify and record all sensitive receptor locations within the study area and all sensitive
receptors within 50 m of the carriageway of each feasible route option that are, or have the
potential to be significantly affected by a proposed scheme;

� take full account of all previous studies, local air quality assessments or reports, and any
other air quality work undertaken by the NRA, EPA or local authorities, and

� include a review of planning permissions granted within the Study Area of relevance from
an air quality perspective (e.g. significant sensitive receptors and developments likely to
have a significant impact on air quality.)

2.3.1 Local air quality conditions

For the Stage 1 Preliminary Options Assessment, the local air quality assessment should focus
upon nitrogen dioxide and PM10, as these are the pollutants of greatest concern with respect to
road traffic emissions, i.e. they are the pollutants at greatest risk of exceeding the standards.
Existing conditions should be defined from a desktop study, using local air quality monitoring data
wherever possible. This may rely on monitoring data collected by both automatic and non-
automatic (e.g. passive diffusion tube) samplers. Consideration should be given to the monitoring
locations from which any data are collected, e.g. whether they are kerbside, roadside or
background, and the duration and quality of the data (see Appendix 2 for further details). Where
monitoring has only been carried out for a short period of time (e.g. three months or less), then
ideally the data should be adjusted to describe the annual mean using the approach set out in
Appendix 2. If this cannot be done, then an appropriate caveat should be appended and caution
applied to any subsequent data interpretation.

Where local air quality monitoring data are not available, reference should be made to
measurements or studies in other comparable areas. The comparison should take account of:

� the type of area (e.g. urban, suburban or rural), which will influence local background
concentrations;

� the exact location of any sensitive receptor locations relative to the road and, in particular,
those within 50m of the proposed route carriageway, and

� specific local conditions, such as areas of congestion, or ‘street canyons’.

ROUTE SELECTION



12

Sources of pollution other than vehicle emissions, which could lead to elevated background
concentrations or higher incidences of exceedence of short-term standards, should be identified
at this stage. This assessment needs only consider potential sources of NOx and PM10. These
include industrial sources (both point sources and fugitive emissions), ports and areas with a high
density of domestic solid-fuel combustion. Sources within 1 km of the study corridor should be
identified; this should be extended to 3 km in the case of large industrial sources such as power
stations.

2.3.2 Sensitive receptor locations

Sensitive receptor locations include: residential housing, schools, hospitals, places of worship,
sports centres and shopping areas, i.e. locations where members of the public are likely to be
regularly present. In identifying sensitive receptors, consideration should be given to the averaging
periods of the standards (see Appendix 1). For example, short-term standards, such as the 1-hour
mean for nitrogen dioxide would apply at all locations where the public might reasonably be
expected to be present for an hour or more, including kerbside locations. The longer-term
standards, such as the 24-hour and annual means, would not apply at such kerbside locations, as
they would not reasonably represent longer-term public exposure.

Designated habitats are also potentially sensitive receptors. Such sites include, Natural Heritage
Areas (NHA), Special Areas of Conservation (SAC), Special Protection Areas (SPA), National
Parks, Nature Reserves, Refuges for Fauna, Refuges for Flora, Wildfowl Sanctuaries, Ramsar
Sites, Biogenetic Reserves and UNESCO Biosphere Reserves. Any of the above sites within 2
km of the study corridor should be identified, in close consultation with the Ecologist. The reason
for the designation should then be investigated. Sites which have been designated for geological
reasons or for fauna that are not dependant on habitats that are sensitive to air pollution do not need
to be considered further in the air quality assessment, but this should be clearly identified within
the report.

2.4 Contents of the Air Quality Input to the Stage 1 Preliminary Options
Assessment of the Route Selection Process

The air quality input should include:
� a list of all receptors deemed sensitive, or potentially sensitive, to air quality impacts within

the study area;
� a list of all sensitive receptors within 50m of the carriageway of each feasible route option;
� a general description of the prevailing ambient air quality environment (for nitrogen

dioxide and PM10);
� a list of any significant non-traffic sources in the study area;,
� a discussion of any opportunities for mitigation, and
� where practicable, a suitably scaled map showing the locations of sensitive receptors,

particularly those within 50m of the carriageway of each feasible route option, and any
significant pollutant emission sources.

Guidelines for the Treatment of Air Quality During the Planning and Construction of National Road Schemes

NATIONAL ROADS AUTHORITY



Revision 1, 8th May 2011

13

2.5 Route Selection Process Stage 2 Project Appraisal Approach

Following an examination of the Stage 1 Preliminary Options Assessment of the Route Selection
Process, route selection continues with the Design team developing a number of feasible route
options in accordance with the project appraisal matrix.

The ‘consideration of alternatives’ (assessment of route options) and the identification of the main
reasons for selecting a preferred route option is a key aspect of the Environmental Assessment
Process as described in Phase 4 of the PMG and is a requirement of the Roads Act, 1993 as
amended. Further information on the importance of the consideration of alternatives as part of the
EIA/EIS process is provided in the NRAEnvironmental Assessment & Construction Guidelines.

The air quality input for the refined route options should consider the relative impacts of each of
the route options on exposure to air pollution at sensitive locations. The assessment should focus
on nitrogen dioxide and PM10 which are the pollutants of greatest concern with respect to road
traffic emissions3. The input should:

� consider any changes to baseline air quality noted in the Stage 1 assessment. This should
include updating any available monitoring data4, information about existing pollution
sources and the location of sensitive receptors;

� compare the relative impact of each of the route options on the likely population exposure
to nitrogen dioxide5 and PM10 concentrations. This should involve calculating the Index
of Overall Change in Exposure for the existing route and each route option in the opening
year (see below and Appendix 3);

� depending upon local circumstances, determine the magnitude of changes in nitrogen
dioxide and PM10 concentrations as a result of the route options at a few worst-case
locations for the opening year, and

� if there are any relevant designated habitat sites within 200m of any route options with
significant changes in emissions, calculate the nitrogen oxides concentrations and nitrogen
deposition rates at these locations.

2.5.1 Changes to baseline air quality conditions

The information collated during the Stage 1 Preliminary Options Assessment should be reviewed
to include any new monitoring data that have become available and to take into account any new
pollution sources and/or new sensitive receptors along each feasible route option.

2.5.2 Calculation of the Index of Overall Change in Exposure. (See Appendix 3)

Calculation of the Index of Overall Change in Exposure allows a comparison of the overall impact
on people of each route option to be carried out. The Index is based on taking the number of
sensitive receptor locations within 50m of the carriageway of all road links that would experience
a significant change in traffic for each of the route options. Fifty metres represents the distance
within which detectable impacts of a road might be found, while a significant change can be
considered to be an increase or decrease in traffic emissions of 10% or more6. It is important to

ROUTE SELECTION

3 There is no need to include an assessment of PM2.5 at the Route Selection stage.
4 Specific consideration of PM2.5 concentrations is not required at the Route Selection stage, but it is often simpler to collate

all baseline data at the same time.
5 The calculation is actually carried out for NOx emissions, but will represent likely changes to NO2 exposure
6 If there are local circumstances where there is specific concern regarding receptor locations at distances beyond 50 metres from

the carriageway (for example, an extremely busy road in a remote location), then a calculation of local scale pollutant
concentrations should be carried out, as detailed in Section 3.2.3.
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note that there will, in general, be an improvement in traffic emissions on existing national roads
being bypassed (hence a route corridor option may possess a negative score as indicated in Table
1). The changes in emissions will be influenced by changes in traffic flow, composition and
speed. The number of properties is then multiplied by the predicted change in the emission rate
along that link and then summed across all links for that route option.

An example of the Index of Overall Change in Exposure for three route options is provided in the
table below.

A negative Index score indicates that there would be an overall reduction in exposure to pollution,
i.e. a benefit, a positive Index score indicates an increase in exposure to pollution, i.e. adverse
impact. Option 3 in this example would therefore be the most desirable in terms of air quality.

2.5.3 Calculation of local-scale pollutant concentrations.

If there is limited information about existing air quality near to roads, or there are sensitive
receptors within close proximity to one or more route options, i.e. within 10m of the edge of the
road, it will be necessary to predict pollutant concentrations at the Stage 2 Project Appraisal. It
would be appropriate, in these circumstances, to calculate concentrations of both nitrogen dioxide
and PM10 at a small number of ‘worst case’ receptor locations for the opening year. These
locations should be selected so as to represent the maximum likely impact of each of the route
options. They should cover locations where air quality is expected to improve as well as those
where it is expected to deteriorate. Predictions should be carried out using the screening model
method described in the Design Manual for Roads and Bridges (DMRB), published by the UK
Highways Agency7 . A detailed description of the approach is provided in Appendix 4.

The DMRB model requires a number of inputs to be provided, including the traffic flow (as
AADT), speed, vehicle mix, and the background pollutant concentration for each year of interest.
Existing concentrations of NOx, NO2 and PM10 can be derived from the baseline air quality
assessment described above. For the purpose of the Route Selection Report, it should be assumed
that pollutant concentrations will decline in future years, as a result of various initiatives to reduce
vehicle emissions both in Europe and in Ireland. The spreadsheet tool that was previously
available to adjust measured background concentrations to a future year has now been replaced
in the UK by the use of mapped concentrations for each year up until 2020. To assist users of these
Guidelines, a series of adjustment factors that can be applied in Ireland has been prepared and
these are set out in Appendix 5. This Appendix also contains factors that can be used to adjust
measured roadside nitrogen dioxide concentrations to a future year.

Guidelines for the Treatment of Air Quality During the Planning and Construction of National Road Schemes
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Table 1: Example Assessment: Index of Overall Change in Exposure

7 The DMRB model is currently being updated by the UK Highways Agency. The use of the DMRB model is sufficient at the
Route Selection stage, but practitioners should be aware that the current version of DMRB does not include the updated
emissions factors that have been published by the UK Department for Transport.

Option NOx Index Better or Worse? PM10 Index Better or Worse?
Option 1 +2500 Worse +1750 Worse
Option 2 -500 Better +80 Worse
Option 3 -4000 Better -2500 Better
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The predicted concentrations should be compared with the air quality standards. If concentrations
are predicted to exceed or approach (defined as greater than 90%) the standards for any of the
route options, this should be identified in the Route Selection report.

2.5.4 Impacts on sensitive ecosystems.

Any assessment of air quality impacts on sensitive ecosystems should be discussed and agreed
with the Ecologist. The potential impact of the road scheme on sensitive ecosystems is limited
to the local level. Consideration should therefore be given to all designated sensitive sites that
are within 200m of any road that could be affected by the proposed scheme, both during operation
and construction. For the purpose of the Route Selection, it should only be necessary to consider
roads where there would be a 5% change or greater in traffic flows8.

For each affected route option, calculate the nitrogen oxides concentrations and nitrogen
deposition rates within the designated site, in a transect up to 200 m away from the road
carriageway using the DMRB screening model described in Appendices 4 and 7. The results
should be compared with the standard for the protection of vegetation of 30 μg/m3.

2.6 Contents of the Air Quality Input to the Project Appraisal Process

The air quality input to the project appraisal process which feeds into the project appraisal matrix9

should include:

� an update on any changes to the location of sensitive receptors or local emissions sources
since the preparation of the Stage 1 Preliminary Options Assessment;

� any additional monitoring data that have become available following preparation of the
Stage 1 Preliminary Options Assessment;

� a table showing the Index of Overall Change in Exposure for each of the Route Options.
� if relevant, predicted nitrogen dioxide and PM10 concentrations with the existing route

and the route options at a few worst-case relevant locations;
� if predictions of pollutant concentrations at the local scale have been carried out,

identification of any locations where concentrations are likely to exceed, or are above
90% of the standards;

� where practicable, a suitably scaled map showing the locations of sensitive receptors and
the roads where significant traffic changes (greater than 10% AADT) would occur;

� a table showing calculated nitrogen oxides concentrations within any designated
sites/sensitive ecosystems for comparison with the relevant standard, and

� a discussion of opportunities for mitigation.

2.7 Route Selection Process: Stage 3 Selection of the Preferred Route Corridor
Approach

After completion of the Stage 2 Project Appraisal, the final stage of the route selection process
involves the selection of the Preferred Route Corridor for the scheme. Once selected, the air
quality specialist should assist, where necessary, the Design team in preparing the air quality
section of the Project Appraisal Balance Sheet in accordance with the NRA’s Project Appraisal

ROUTE SELECTION

8 This is a conservative change based on values of 5-10% in the DMRB.
9 See Page 122 of the PMG 2010.
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Guidelines (National Roads Authority, 2008). The work undertaken during Stage 2 should be
reviewed by the air quality specialist and the Index of Overall
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3.0 DESIGN

3.1 Objectives

The purpose of Phase 3 is to develop the design of a scheme, following the selection of a Preferred
Route Corridor, to a stage where sufficient levels of detail exist to establish likely land-take
requirements and to start the process of bring the scheme through the statutory process. The design
may be completed to sufficient detail to identify junction types, locations, accommodation works
etc. and to assist in the scoping of the environmental assessments required to develop proposals
to go forward to the statutory process in Phase 4.

3.2 Approach

Following the identification of the Preferred Route Corridor as outlined in Phase 2, the Air Quality
Specialist should participate in the EIA screening process and, if necessary, Article 6(3) Screening
(as specified in S.I. No. 94 of 1997). The Air Quality Specialist should consider the following as
part of the Design phase:

� Undertaking a Walkover Survey of the Preferred Route Corridor to ensure that all
significant features have been identified and properly assessed in the Route Selection
Process;

� Assess any likely changes to baseline air quality since the Route Selection study. This
should include updating any monitoring data and information about existing pollution
sources, as well as any changes to the location of sensitive receptors;

� Participate in the EIA Screening process to ascertain whether there is a likelihood of
significant environmental effects from an air quality perspective.

� Identify any areas with unusual features, such as complex junctions. These areas may
need detailed dispersion modelling to be carried out for the Phase 4 EIA/EAR & The
Statutory Processes assessment;

� Scope the detailed air quality assessment for the Phase 4 EIA/EAR & The Statutory
Processes. Particular regard should be had to establishing the extent of any new monitoring
surveys specifically required for Phase 4. This will be particularly important to verify any
detailed dispersion modelling. It should be noted that the project programme should take
into account the timescales required to complete baseline monitoring surveys; as a
minimum, three months monitoring is strongly recommended (see Appendix 2). The
requirements for baseline surveys should be given consideration in the Design Phase or
early in the EIA/EAR & The Statutory Process phase;

� Particular regard should be had to PM2.5 concentrations at this stage. If information on
PM2.5 concentrations was not collated at the earlier stages, then this data should now be
collated and any implications for the Phase 4 assessment should be considered;

� Consult with the Ecologist regarding Article 6(3) Screening.
� Recalculate the Index of Overall Change in Exposure for the existing route and the

preferred route option, if predicted traffic flows or road alignments have changed or new
sensitive receptors have been identified.

Guidelines for the Treatment of Air Quality During the Planning and Construction of National Road Schemes

NATIONAL ROADS AUTHORITY



Revision 1, 8th May 2011

19

3.3 Reporting

� The Air Quality Specialist should participate in the preparation of the EIA screening and
Article 6(3) screening reports, if required.

� The Air Quality Specialist should also liaise with the Project Manager during the
preparation of the Design report to incorporate all findings arising from the walkover
survey and all air quality monitoring and modelling requirements necessary to progress the
scheme.

DESIGN
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4.0 EIA/EAR & THE STATUTORY PROCESSES

4.1 Objectives

The objective of Phase 4, EIA/EAR & The Statutory Processes is to undertake a sufficiently
detailed assessment to identify if there are any significant air quality impacts related to the
preferred route and its construction. Where significant impacts are identified, the EIA should
identify possible mitigation measures, including avoidance that might be applied.

In preparing the Environmental Impact Statement (EIS), regard should be given to the EPA’s
Guidelines on the Information to be Contained in Environmental Impact Statements
(Environmental Protection Agency, 2002) and the National Roads Authority's Environmental
Impact Assessment of National Road Schemes – A Practical Guide (National Roads Authority,
2008).

4.2 Approach

The air quality input for the EIS should follow on from the work carried out for the Route
Selection and Design Phases. The EIA scoping process undertaken during the Design Phase
should be re-evaluated to ensure a robust approach to monitoring and prediction modelling is
undertaken. The outcome of the air quality impact assessment will form part of the EIS.

The input to the EIS should:
� consider any changes to baseline air quality since Phase 2 - Stage 2 Project Appraisal.

This should include updating any monitoring data and information about existing pollution
sources, as well as any changes to the location of sensitive receptors. Any new monitoring
surveys, carried out specifically for the EIS, should also be reported;

� recalculate the Index of Overall Change in Exposure for the existing route and the preferred
route if predicted traffic flows or road alignments have changed or new sensitive receptors
have been identified;

� determine the changes in pollutant concentrations alongside roads with a significant change
in traffic at a sufficient number of sensitive receptor locations. The study should
specifically consider receptors at all road links were a greater than 5% change in flows or
speeds is predicted for the “Do-Something” option. Predictions should be carried out for
the current (baseline), opening and design years;

� compare the predicted pollutant concentrations with the air quality standards described
in Appendix 1. An assessment with regard to the PM2.5 limit values is also required;

� consider the wider-scale impacts of the preferred route by calculating the change in total
emissions of nitrogen oxides (NOx) and carbon dioxide (CO2) for the current (baseline),
opening and design years;

� provide any additional information required to complete an assessment of impacts on any
ecologically sensitive habitats;

� assess the potential impacts of construction works and
� identify any mitigation measures to be implemented during both the construction and

operational phases.
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4.2.1 Baseline air quality

It is important to accurately define baseline air quality conditions for the EIS. Information collated
for the Route Selection and Design Phases should be reviewed and the requirement to undertake
any additional monitoring to support the EIS should be reassessed. The Authority considers that
additional monitoring surveys for nitrogen dioxide, PM10 and PM2.5 are likely to be required for
the EIS, unless there are adequate data already available, and/or it can be confidently demonstrated
that the pollutant concentrations are well below the air quality standards/limit values10 . Again,
it is important to reiterate that a minimum of three months monitoring is strongly recommended
(see Appendix 2).

It should be noted that where detailed dispersion modelling is required (see below) monitoring
data will be required to verify the predicted concentrations. Further guidance on monitoring is
provided in Appendix 2.

4.2.2 Predictions using a screening model

In the first instance, predictions can be carried out using the method described in the DMRB. A
detailed description of the approach is provided in Appendix 4. However, as previously stated in
Section 1.1, at the time of preparing this document the UK Highways Agency was undertaking a
major revision to the DMRB model. This revision will take account of the new emissions factors
published by the UK Department for Transport and the revised NOx:NO2 calculator published by
the UK Department for Environment, Food and Rural Affairs (Defra), and will allow the
calculations to be performed within a GIS platform. It is expected that the revised DMRB model
will be available in mid-2011. If necessary, these Guidelines will be further updated to reflect the
revised DMRB model. While use of the current DMRB model is not discouraged, practitioners
should be aware that it does not use the most up-to-date emissions factors and they should apply
professional judgment to determine whether a more detailed dispersion model should be used. In
all cases, local verification of the DMRB model will be a critical aspect of the study.

The DMRB model requires a number of inputs to be provided, including the traffic flow, speed,
vehicle mix, and the background pollutant concentration for the year of interest. Existing pollutant
concentrations may be derived from the output of the baseline assessment described above. For
the purpose of the EIS, it should be assumed that pollutant concentrations will decline in future
years, as a result of various initiatives to reduce vehicle emissions both in Europe and in Ireland.
The spreadsheet tool that was previously available to adjust measured background concentrations
to a future year has now been replaced in the UK by the use of mapped concentrations for each
year up until 2020. To assist users of these Guidelines, a series of adjustment factors that can be
applied in Ireland have been prepared and are set out in Appendix 5. This Appendix also contains
factors that can be used to adjust measured roadside nitrogen dioxide concentrations to a future
year.

The predicted concentrations should be compared with the air quality standards and limit values.
If concentrations are predicted to exceed or approach (defined as greater than 90%) the
standards/limit values for the preferred route option, then a detailed dispersion modelling study
will be required for that pollutant.

EIA/EAR & THE STATUTORY PROCESSES

10 Well below can be taken to be <75% of the relevant standard.



24

4.2.3 Detailed Dispersion Modelling

If concentrations exceeding 90% of the air quality standards/limit values are predicted during a
screening model assessment for the EIS, then a detailed dispersion modelling study should be
carried out for the particular pollutant in question. In situations where sensitive receptors exist
within 50m of a complex road layout (e.g. grade separated junctions, hills etc) detailed dispersion
modelling should also be undertaken.

An approach for detailed dispersion modelling is provided in Appendix 4. Verification of the
model output against monitoring data is a critical component of this approach.

4.2.4 Modelling Uncertainties

The modelling studies completed for the EIS should provide a robust assessment of the potential
impacts of the proposed scheme. It should not normally be necessary to quantify the modelling
uncertainties for individual scheme assessments, but it is important that the EIS should address
the uncertainties associated with the data inputs and show what steps have been taken to minimise
these uncertainties.

There are many components that contribute to the uncertainty of modelling predictions, including
the traffic data; the vehicle emissions; the meteorology; and, of course, the assumptions that the
model makes to interpret the dispersion of pollutant emissions in a real-world situation. An
important stage in the process is model verification, in which the model output is compared with
empirical measurements. The level of confidence in the verification process is necessarily
enhanced when data from an automatic analyser have been used. Because of verification, there
is usually an increased confidence in the prediction of base year concentrations.

Predicting pollutant concentrations in a future year will always be subject to greater uncertainty.
For obvious reasons, the model cannot be verified in the future and it is necessary to rely on a
series of projections as to what will happen to background pollutant concentrations and to vehicle
emissions. These are based on emission factors which also take into account projections of the
fleet mix in each year.

Recently, however, a disparity between the road transport emission projections and measured
annual mean concentrations of NOx and NO2 has been identified across the UK and in Ireland.
Similar disparities have also been reported from a number of European countries. Whilst the
emission projections suggest that both annual mean NOx and NO2 concentrations should have
fallen over the past 6 to 8 years, NOx concentrations at Irish monitoring sites appear to have been
increasing at roadside (traffic) sites, with NO2 concentration slightly increasing or flattening off
at both roadside and background sites (see Appendix 6)

The precise reason for this disparity is not known, but is thought to be related to the actual on-
road performance of diesel vehicles when compared to the calculations based on the EURO
standards. It may therefore be expected that NOx and NO2 concentrations will not fall as quickly
in future years as the current projections indicate. However, at this stage, there is no robust
evidence upon which to carry out any revised predictions.
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The implication is that the absolute NO2 concentrations predicted in future years may be higher
than expected. The potential for this should be considered in the EIS, particularly if concentrations
are predicted to be close to the standards. Any potential for under-prediction can, to some extent,
be offset by the inclusion of worst-case assumptions into the modelling assessment.

4.2.5 Impacts at National/International Level

The assessment of the national/international level impacts of the preferred route should focus on
the change in emissions of nitrogen oxides and carbon dioxide in the current (baseline), opening
and design years. In carrying out this assessment, it is important that all roads within the affected
network are included and that road links should be selected to accurately reflect speeds and flows
along different sections of the network. The DMRB ‘regional’ approach can be used to estimate
total emissions from the road network. A description of the approach is provided in Appendix 7.
The wider-scale impacts should be assessed principally by comparing the incremental change in
emissions between the Do-Minimum and Do-Something options. Comparison should also be
made with current baseline emissions. An example layout is provided in Table 2 below.

As stated in Section 1.1, at the time of preparing this document the UK Highways Agency was
undertaking a major revision to the DMRB model. This revision will take account of the new
emissions factors published by the UK Department for Transport, and it is anticipated that the
DMRB “regional approach” will be extended to include PM2.5. It is expected that the revised
DMRB model will be available in mid-2011. If necessary, these Guidelines will be further
updated to reflect the revised DMRB regional model.

The NRA’s Environmental Impact Assessment of National Road Schemes – A Practical Guide
(Rev. 1, National Roads Authority, 2008), notes that climate change and transboundary pollution
issues are largely outside the scope of an EIS for individual road schemes. These issues and
mitigation measures are the subject of specific policies and strategies set out in the relevant
Government’s National Climate Change Strategy (NCCS) and the National Programme for
Ireland for the Progressive Reduction of National Emissions of Transboundary Air Pollutants by

EIA/EAR & THE STATUTORY PROCESSES

Table 2: Example layout for comparison of route network emissions for
the wider scale impact

NOx (t/a) CO2 (kt/a)
Baseline 2010 1667 116
Do minimum 2015 1127 123
Do something 2015 1205 130
Do minimum 2025 929 125
Do something 2025 1022 136
Increment in 2015 a 78 7
% change in 2015 6.9% 6%
Increment in 2025 93 10
% change in 2025 10.0% 8%
a Increment due to the scheme in the specified year
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2010. However, the EIS should indicate whether the scheme would impact positively or
negatively on carbon dioxide and nitrogen oxides (NOx) emissions.

4.2.6 Construction Impacts

The impact of both dust and vehicle emissions during the construction phase should be considered
within the EIS. Dust emissions can lead to elevated PM10 and PM2.5 concentrations and may also
cause dust soiling. The impacts of dust emissions should be assessed by estimating the area over
which there is a risk of significant impacts. Guidelines for assessing these impacts are provided
in Appendix 8.

The significance of impacts due to vehicle emissions during the construction phase will be
dependant on the number of additional vehicle movements, the proportion of HGVs and the
proximity of sensitive receptors to site access routes. If construction traffic would lead to a
significant change (> 10%) in AADT flows near to sensitive receptors, then concentrations of
nitrogen dioxide, PM10 and PM2.5 should be predicted using the approach described previously.

Where the location of any designated habitats (see para. 2.2.6) is within 200 m of any construction
works, then this should be clearly identified within the EIS, and consideration given to the need
for additional mitigation measures to reduce dust emissions.

4.2.7 Sensitive ecosystems

If the scheme is predicted to cause an increase in nitrogen oxides concentrations greater than 2
μg/m3 and the concentrations predicted are very close to or exceed the standard (i.e., above 90%
of the standard) then the sensitivity of the relevant species should be assessed by the project
ecologist. If any of the designated sites are sensitive to nitrogen deposition, then the incremental
nitrogen deposition rate should be calculated for the preferred route, both with and without the
scheme. The incremental nitrogen deposition rates should then be compared with published
critical loads for that habitat. A more detailed description of the approach is provided in Appendix 9.

4.3 Mitigation

Mitigation measures for both operation and construction of the preferred route should be
considered. In terms of operation, mitigation measures to reduce air quality are generally limited.
Where significant impacts are identified, the possible realignment of the Preferred Option should
be considered, if possible without compromising any other locations or parts of the scheme. Where
it is not possible to amend the alignment, then other measures should be considered. It is beyond
the scope of this guidance to consider these in detail. The impacts of various mitigation measures
to improve air quality near roads have been investigated at a European level (CEDR Air Quality
Group, 2005), and this guidance provides useful background information.

Mitigation during the construction phase should also be considered within the EIS. Any impacts
associated with the construction works will be of a temporary nature. Measures to mitigate the
emissions of dust due to construction activities should include, where appropriate and practicable:
wind breaks and barriers, frequent cleaning and watering of the construction site and associated
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access roads, control of vehicle access, vehicle speed restrictions, covering of piles, use of gravel
at site exit points to remove caked on dirt from tyres and tracks, washing of equipment at the end
of each work day and prevention of on-site burning. Where appropriate and practicable, hard
surface roads should be wet swept to remove any deposited materials; un-surfaced roads should
be restricted to essential site traffic only; and wheel-washing facilities should be located at all exits
from the construction site. Public roads in close proximity to the construction site may contain
temporary traffic controls including speed reduction. Construction phased activities occurring
near sensitive areas should receive a higher level of preventative planning. Sensitive areas may
include hospitals, schools, day-care centres, playgrounds, retirement homes, sensitive ecological
sites and areas where local inhabitants exercise outdoors in designated areas such as public parks.

Readers are referred to the Control of dust from construction and demolition activities (BRE,
2003) and the Best Practice Guidance: The control of dust and emissions from demolition and
construction (GLA, 2006) for more information on this matter.

4.4 Contents of the Air Quality Input to the EIS

The air quality input should include:

� an update on any changes to the location of sensitive receptors or local emissions sources
following preparation of the Route Selection Study;

� any additional monitoring data that will have become available following preparation of
the Route Selection Study or Design Report. If monitoring has been carried out, then
precise details of the methodology (see Appendix 2), period and annualised concentrations
and comparisons with the relevant standards/limit values should be provided;

� a table showing the recalculated Index of Overall Change in Exposure for the existing
route and the preferred route option, if applicable. This should include information about
the number of properties within 50m of each link considered;

� a description of the model methodology. This should include a description of the model
used (including version number), a justification for the model selection, the source of any
input data such as background concentrations, traffic data11 and meteorological data and
the methodology used to verify any detailed dispersion modelling (see Appendix 4);

� a suitably scaled map showing the locations of the receptors used in the air quality
modelling and the preferred route; see section 3.3.5 on Production of drawings for an EIS
in the NRA EIS Guidelines;

� predicted nitrogen dioxide, PM10 and PM2.5 concentrations for the existing route and the
preferred route in the current (baseline), opening and design years at representative relevant
sensitive locations;

� a discussion of the modelling results, including comparison with the air quality
standards/limit values and any local monitoring data;

� an assessment of the significance of the predicted concentrations using the criteria set out
in Appendix 10, taking account of the modelling uncertainties as described in section 4.2.4;

� proposed mitigation measures, where appropriate;

EIA/EAR & THE STATUTORY PROCESSES

11 It is important that the traffic data be either reproduced in the Air Quality Chapter of the EIS, or a specific reference provided
as to where they can be found (in the format that was used for the assessment).
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� a table presenting total emissions of NOx and CO2 for the existing route and the preferred
route in the current (baseline), opening and design years to indicate whether the scheme
will impact positively or negatively with respect to pollutants which contribute to climate
change and acidification;

� discussion of any impacts during the construction phase and proposed mitigation measures,
as required and

� where dealing with European sites, reference to the results included in the Natura Impact
Statement prepared for the purpose of Appropriate Assessment.
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APPENDIX 1: AIR QUALITY STANDARDS

Air Quality Strategy Regulations

Extract from S.I. No. 180 of 2011, Air Quality Standards Regulations 2011.

The Air Quality Standards Regulations (AQSR) came into effect in April 2011 and specify limit
values for benzene, carbon monoxide, lead, nitrogen dioxide and oxides of nitrogen, particulate
matter (PM10) and sulphur dioxide. Only the standards related to nitrogen dioxide, oxides of
nitrogen, PM10 and PM2.5 are relevant for the assessment of national road schemes.
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Box A1.2: Relevant Limit Values for PM 2.5

Pollutant Averaging Period Limit Value
Nitrogen Dioxide (NO2)
Protection of Human Health

1 Hour 200 µg/m³ not to be exceeded
more than 18 times a calendar
year by 2010

Annual Average 40 µg/m³ by 2010

Nitrogen Oxides (NOx)
Protection of Vegetation

Annual Average 30 µg/m³

Particulate Matter (PM10)
(Stage 1 2005)

24 Hour 50 µg/m³ not to be exceeded
more than 35 times a year by
2005

Annual Average 40 µg/m³ by 2005

Box A1.1: Relevant Air Quality Standards

Time Period Obligation To be achieved by

Annual mean Limit value of 25 µg/m3 2015

Annual mean Stage 2 indicative Limit value of
20 µg/m3

2020
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APPENDIX 2: BACKGROUND CONCENTRATIONS AND MONITORING

A2.1 Introduction

Air quality monitoring data form an important part of each stage of the road scheme assessment.
They are used to describe the existing air quality conditions, and to provide information on

background concentrations for input to air quality models. They will also be required for the
verification of the DMRB model and any detailed dispersion models if these are used for the
preparation of the EIS.

For the Route Selection and Design Phases, data should, where possible, be collected from
previous studies or reports. For the Environmental Impact Assessment, it may be necessary to
carry out air quality monitoring at one or more locations along the existing and/or preferred route,
depending upon the availability of existing data and the complexity of the scheme.

Sources of air quality monitoring data and important issues related to any additional monitoring
campaigns are discussed in the following sections.

The pollutants of most concern in relation to emissions from road traffic are nitrogen dioxide, and
Particulate Matter. The Route Selection and Design Phases should focus upon nitrogen dioxide
and PM10, although it may prove useful to collate any PM2.5 data at the same time. The EIA/EAR
and The Statutory Process Phase should also consider PM2.5

A2.2 Sources of monitoring data

Wherever possible, use should be made of existing air quality data. These may have been
collected as part of national or local government programmes, or as part of air quality assessments
related to other development schemes.

The Environmental Protection Agency (EPA) publishes annual reports on Air Quality in Ireland
that provide statistical summaries of monitoring data. The EPA also provides access to real-time
monitoring data. These reports and data can be accessed via the EPA website at www.epa.ie.

In all cases, regard should be given to the QA/QC procedures that have been applied to the
operation of the monitoring site. Where the monitoring stations have been operated or are reported
by the EPA, then it may be assumed that adequate procedures have been applied. Where data are
derived from monitoring studies conducted by other parties, then details of the QA/QC procedures
should be obtained and described within the assessment report. If no details are available, this
should be clearly stated.

Concentrations of nitrogen dioxide may also be measured using passive diffusion tubes. These
provide a simple, cost-effective means of monitoring at a number of locations across an area, and
can provide useful information on spatial distributions. Such diffusion tube surveys may usefully
supplement measurements carried out with continuous analysers in order to provide both high
quality NOx and NO2 measurements, and an indication of the spatial variation. Where diffusion
tubes are used, it is essential that the data are adjusted for ‘bias’. This is dependant on the
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laboratory that prepared the tubes, and the method of preparation that was used. Suitable bias
adjustment factors may be derived locally (by collocating tubes with an automatic analyser) or
default factors may be obtained from the following website http://laqm1.defra.gov.uk/
review/tools/no2/baf.php,for some of the laboratories that may be used. The assessment report
should explicitly state what bias adjustment factors have been applied.

Passive diffusive samplers are also available to measure nitric oxide (NO) concentrations. This
is potentially useful as it allows NOx concentrations (NO + NO2) to be determined, which is
advantageous for model verification. However, the performance of these tubes is not fully
understood and caution should be applied to their application in studies unless local
intercomparison exercises are carried out.

Monitoring for PM10 and PM2.5

It is more difficult to measure concentrations of PM10 and PM2.5 than nitrogen oxides and
nitrogen dioxide and there are currently no suitable screening methods available. The air quality
standards and limit values for PM10 and PM2.5 are based on the European reference samplers
defined in EN12341 and EN14907 respectively (CEN 1998, 2005). These are gravimetric
samplers that require filters to be exposed on a daily basis. The PM mass is then determined by
weighing the filters in a laboratory.

Monitoring concentrations of PM in ambient air is not straightforward, due to the variable nature
and composition of the particles. The analysers cannot be calibrated in the traditional sense (as
there are no reference standards) and there can be significant problems with the loss of semi-
volatile components such as ammonium nitrate and the absorption and retention of water vapour.
The method that is selected for the collection and determination of PM mass has an influence on
the PM concentration that is subsequently reported,

There is a wide range of methods that may be used to determine concentrations of PM10 and
PM2.5, including manual gravimetric samplers and continuous analysers. Historically, monitoring
of PM10 concentrations has been widely carried out using the TEOM (Tapered Element Oscillating
Microbalance) analyser, applying a default correction factor of 1.3 to account for the loss of the
semi-volatile component in order to approximate a concentration that is “reference sampler
equivalent”.

In 2006, Defra and the devolved administrations published the results of a study to determine the
equivalence of a range of instruments in common use in the UK (Harrison et al, 2006). An
important conclusion of this study was that the TEOM analyser did not meet the equivalence
criteria for PM10, regardless of any correction factor that is applied. A number of other PM10
samplers and analysers were found to meet the equivalence criteria employed in that study, either
directly, or after a suitable slope/and or intercept correction is applied; only one PM2.5 instrument
(the Filter Dynamics Measurement System - FDMS) was tested and found to meet the equivalence
criteria directly. The results of this study are summarised in Table A2.1 below.
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A series of UK equivalence tests is ongoing, coordinated by Defra and the devolved
administrations, but with the field trials funded by the instrument manufacturers; this is being
carried out as a joint TUV/MCERTS programme. As part of this study, the dual channel (PM10
and PM2.5) beta-attenuation analyser manufactured by FAI Instruments (Model SWAM 5a) has
achieved both TUV and MCERTS certification which effectively means it is equivalent for use
in the UK; it is expected that the PM2.5 Smart BAM will achieve MCERTS certification in 2010
(Harrison, pers comm).

Although the TEOM does not meet the equivalence criteria, a new approach to correcting TEOM
data has been introduced involving the Volatile Correction Model (VCM) developed by King’s
College, London. The approach is based on the assumption that the volatile component of PM10
lost during the heated sampling with a standard TEOM is consistent across a defined geographical
area, such that measurements of this component at one location may be used to correct
measurements elsewhere. Thus, it is assumed that the volatile component is constant across a
region, with the implication that local sources do not contribute to volatile PM. The approach uses
the FDMS “purge measurement” as an indicator of the volatile component that will have been lost
by the TEOM. PM10 concentrations measured by a TEOM may be corrected to a concentration
that is essentially equivalent to the European reference sampler using the following equation:

TEOMVCM PM10 = TEOM PM10 + (1.87 x Regional FDMS PM10 purge)

A VCM web portal (http://laqm1.defra.gov.uk/review/tools/vcm.php) is available which allows
users to download geographically-specific correction factors to apply to TEOM PM10
measurements, but this only applies to UK sites. However, the above equation can be applied
manually to hour-by-hour measured concentrations using a spreadsheet. It recommended that
purge measurements are derived from FDMS analysers within the same Zone as the TEOM site.

APPENDICES

Table A2.1 Summary of UK Equivalence Tests, 2006.

Notes:
1. The “Model B” FDMS is no longer available. The UK networks currently
use the “Model B/C” FDMS which is a hybrid instrument incorporating the
“Model B” drier. The “Model C” FDMS is undergoing equivalence trials.
2. The Partisol 2025 was operated with PTFE-coated glass fibre filters.

Instrument Outcome of Test

TEOM (PM10) Fails the equivalence criteria

FDMS “Model B” (PM10)1 Meets the equivalence criteria

FDMS “Model B” (PM2.5)1 Meets the equivalence criteria

Partisol 2025 (PM10)2 Meets the equivalence criteria

OPSIS SM200 (PM10)3 Beta - Meets the equivalence criteria
Mass - Meets the equivalence criteria with
correction for slope and intercept

Met-One BAM (unheated) (PM10) Meets the equivalence criteria with correction for
slope
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A list of FDMS analysers currently measuring PM10 concentrations in the EPA network is
summarised below:

� Ringsend (Zone A)
� Rathmines (Zone A)
� Bray (Zone C)
� Celbridge (Zone C)
� Ennis (Zone C)
� Longford (Zone D)

Wherever possible, the NRA encourages the use of instruments to measure PM concentrations that
meet the equivalence criteria, but recognises that the issue is most critical where levels are close
to the standards. It is not possible to define precisely what “close to” means, but as an approximate
guide it is likely to be in the range of 30 to 40 days of PM10 exceedence (as measured by the
TEOM multiplied by 1.3). Where non-equivalent methods are used, a thorough justification, and
interpretation of the data should be provided.

QA/QC procedures are particularly important for PM monitoring and especially so where
gravimetric samplers and subsequent laboratory weighing is used. Guidance on QA/QC
procedures for PM monitoring is given in Annex 1 to LAQM.TG(09) (Defra, 2009).

A2.3 Short-term monitoring

Unless data are obtained from fixed monitoring stations, it is unlikely that the period of monitoring
will extend over a full calendar year. Whilst data from short-term monitoring campaigns are
useful, and unavoidable where a specific programme of monitoring is commissioned to support
the EIS, care needs to be taken when comparing these data with the standards, which are expressed
in terms of the calendar year.

Where data from short-term monitoring campaigns are used, the results may be adjusted to an
equivalent annual mean concentration by comparison with fixed monitoring stations. An example
of how to carry out this adjustment is provided in Box A2.1.
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Short-term monitoring campaigns may serve two purposes within the EIS. These are to describe
existing background concentrations and to provide suitable data for model verification, where a
detailed dispersion model is used (see Appendix 4). In the design of short-term monitoring
campaigns to support the EIS, the following issues should be taken into consideration:

� Monitoring locations should be carefully selected. To provide data on background pollutant
concentrations, the monitoring sites should be along the proposed route corridor and
unaffected by any immediate local pollution sources. To support model verification work,
monitoring should also be carried out at a roadside location so that the traffic increment
to pollutant concentrations can be identified;

� Monitoring should ideally be carried out for a period of six months, including both summer
and winter periods. However, for practical reasons, the monitoring period may be shorter,
but, wherever possible, should extend for at least 3 months and should not be less than 1
month (see Box A2.2), and

� Appropriate QA/QC methods should be applied for calibration and verification, and should
be documented within the EIS.

APPENDICES

Box A2.1: Approach to the estimation of annual mean nitrogen dioxide concentrations
from short-term monitoring data

Example
It is only possible to carry out a monitoring survey at site S for 6 months between June and November
2010. The measured mean concentration M for this period is 38.0 μg/m3. How can this be used to
estimate the annual mean for this location?

NB: This result could come from a chemiluminesence monitor or from a bias-adjusted diffusion tube.

Adjustment to estimate annual mean
The adjustment is based on the fact that patterns in pollutant concentrations usually affect a wide region.
Thus if a three month period is above average at one place it will almost certainly be above average at
other locations in the region. The adjustment procedure is as follows:

1. Identify the closest fixed monitoring sites. Ideally these should be background sites to avoid any
very local effects. [These sites could be up to 100 miles away depending on what is available.]

2. Obtain the annual means, Am, for the previous calendar year for these sites, 2009 in this example.
3. Work out the period means for these sites, Pm, for the period of interest, in this case June to

November 2010.
4. Calculate the ratio, R, of the annual mean to the period mean (Am / Pm) for each of the sites.
5. Calculate the average of these ratios, Ra. This is then the adjustment factor.
6. Multiply the measured period mean concentration M by this adjustment factor Ra to give the

estimate of the annual mean for 2009.
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A2.4 Reporting monitoring data

When reporting monitoring data the following information should be recorded:
� site name;
� site location (including height of sampling inlet, site description and six-figure grid

reference);
� site type (e.g. kerbside (0-1m), roadside (1-15m), urban background, suburban, rural etc.);
� monitoring method (e.g. chemiluminescence, diffusion tube, TEOM, FDMS, gravimetric

sampler etc.);
� details of QA/QC procedures (if data are derived from a monitoring site not within the

EPA network) and any adjustments applied e.g. to PM instruments or to nitrogen dioxide
diffusion tubes to account for laboratory “bias”;

� monitoring period;
� details of any adjustments applied to short-term data;
� concentration units (µg/m3 or mg/m3), and
� data capture statistics.
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Box A2.2: Influence of the length of the sampling period
on the estimated annual mean concentration

Figures A2.1(a) to A2.1(d) below describe box and whisker plots for the range of values (expressed as a
percentage of the annual mean) for 1, 4 and 16-week sample periods started on any day in the year (>75%
of values required for a valid period mean). The monitoring data represent both urban traffic and suburban
background locations.

The box shows the inter-quartiles, i.e. 50% of the values lie in this range. The whiskers show the range
of the data, except for outliers, which are shown as individual dots.

It may be concluded that a 1-week sampling period would give a very poor representation of the annual
mean for both nitrogen dioxide and PM10 concentrations. A 4-week sampling period might be expected
to be within -40% to +60% of the true annual mean; a 16-week sampling period reduces this uncertainty
to about -30% to +40%.

Fig A2.2(a) Nitrogen Dioxide at Coleraine
(urban traffic) monitoring site,
2001 – annual mean 39.3 µg/m3

Fig A2.2(b) Nitrogen Dioxide at Ballyfermot
(suburban background) monitoring site,

2003 – annual mean 26.9 µg/m3.

Fig A2.2(c) PM10 at Coleraine (urban traffic)
monitoring site, 2001 – annual mean 26.6 µg/m3

Fig A2.2(d) PM10 at Heatherton Park
(suburban background) monitoring site, 2002 –

annual mean 21.3 µg/m3.
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APPENDIX 3: CALCULATION OF INDEX OF OVERALL CHANGE IN EXPOSURE

A3.1 Introduction

Calculation of the Index of Overall Change in Exposure allows a comparison of the overall impact
on people of each of the Route Options to be carried out. The Index is based on identifying the
number of sensitive receptor locations (e.g. residential properties) within 50m of the carriageway
for all road links with a significant change in traffic for each of the Route Options. Fifty metres
represents the distance within which detectable impacts of road traffic might be found, while a
significant change can be considered to be an increase or decrease in traffic flow (AADT) of 5%
or more. The number of properties is then multiplied by the predicted change in the emission rate
along that link , and then summed across all links12 for that Route Option.

Justification for the 50m distance criteria is drawn from the two reports published by the UK Air
Quality Expert Group (AQEG). Figures A.3.1 and A.3.2 have been taken from these reports and
demonstrate that both nitrogen dioxide and PM10 concentrations decline rapidly with increasing
distance from the carriageway, such that levels beyond 50m distance are unlikely to be
distinguishable from the background in most situations13 .
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12 The Index of Overall Exposure calculates the change in NOx emissions, which is intended to reflect the likely change in
exposure to NO2 concentrations.

13 Exceptions may occur in areas with very low background concentrations and extremely high traffic flows. In such
circumstances, an assessment of local scale pollutant concentrations should be carried out at receptor locations, as described
in Section 3.

Fig A.3.1: NO2 concentrations measured on a transect away from a busy central London road (red) and a
motorway (blue), normalised to 100% at about 20m distance from the edge of the carriageway.

The data points have been fitted using a logarithmic relationship.
Source: AQEG(2004) Nitrogen Dioxide in the United KIngdom
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The various steps required to calculate the overall change in exposure are summarised in Box
A3.1.

APPENDICES

Figure A.3.2: PM10 gravimetric concentrations measured on transects away from the M25 motorway,
normalised to 100% at about 20m from the edge of the carriageway.

The data points have been fitted using a logarithmic relationship. Source:
AQEG(2005) Particulate Matter in the United Kingdom
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Box A3.1: Summary of steps to calculate the Overall Change in Exposure

Step Actions
1 Collate basic traffic information for each link.  This should cover traffic flows (for the opening

year), composition and speeds, as well as link lengths.
2 Define the study area. As a minimum, this should include the proposed and existing road, and

any other roads with ‘significant’ changes in emissions (determined as road links with ±5% change
in emissions from step 2).  To ensure a balanced comparison between the Route Options, the same
study area should be used for the existing route and each Route Option, even if changes are less
than 5% for some roads with some Options.  

3 Calculate total emissions for each link based on link length, vehicle flow, %HDV (HGV + buses
+ OGV) and average speed using the ‘Regional Impact Assessment’ function in the DMRB
spreadsheet.  Careful consideration should be given to average speeds used in the assessment,
particularly where the scheme is expected to change speeds.  Total emissions from the whole
route network should also be recorded.

4 Calculate the difference between do-minimum and do-something emissions from each link.
Where a new section of road is proposed, an emission of zero should be assumed for the do-

minimum situation.  A negative value will represent a decrease in emissions with the scheme, a
positive value an increase.

5 Count the number of sensitive locations within 50m of the carriageway of each of the links
Where a property falls within 50m of two or more links, it should be counted as part of the total
number of properties for both links (i.e. the property should be ‘double counted’).  

6 Calculate the change in emission rate (kg/km/yr) for each link being considered in the study
area. This can be calculated by dividing the calculated change in emissions (kg/yr) by the link
length (km).

7 Multiply the change in emission rate from each link by the number of properties within
50m.  Retain the sign, -ve for a decrease in emissions and +ve for an increase.

Step Actions
8 Add together the total numbers for each link to determine an overall exposure index for each

Route Option.
9 Compare the exposure index for each of the Route Options. A negative score indicates that

there would be an overall reduction in exposure to pollution, i.e. a benefit, a positive score
indicates an increase in exposure to pollution, i.e. adverse impact.  The Route Option with the
lowest exposure index would be the preferred option from an air quality perspective.

A3.2  Worked Example

An example of the calculation of Overall Exposure Change for the Route Corridor Selection is
provided below. The example shown is based on NOx; the same procedure should also be carried
out for PM10 emissions.
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The scheme is to upgrade an existing bypass to safely accommodate traffic travelling at a faster
speed. The current speed is 80 kph.  Option 1 involves realigning the road, to reduce the arc in the
road to allow vehicles to travel at 120 kph, whilst Options 2 and 3 involve upgrading the existing
road to either 100 or 120 kph standard.  Further details of the options are provided in Figure A3.3.

Step 1: Collate basic information about each link. This should cover traffic flows, composition and
speeds, as well as link lengths.  The information on link length should be entered into a spreadsheet
like that shown in Tables A3.1 to A3.3.  The details will be entered in columns ‘a’ and ‘c’.  

APPENDICES

Figure A3.3 Input Data for Worked Example
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Table A3.1: Option 1

a b c d e f g h i

Link
name

Properties
within
50m

Link
Length
(km)

Do-
minimum 

Do-
Something

Change in
emissions

(kg/yr)

Change in
emissions

(%)

Change in
NOx

emission
rate

(kg/km/yr) NOx Index
1b 35 0.949 0 6,266 6,266 >+10 6603 231105
2b 4 0.594 0 3,909 3,909 >+10 6580 26320
3b 3 0.649 0 4,265 4,265 >+10 6572 19715
4b 11 0.874 0 5,971 5,971 >+10 6832 75149
1a 40 0.934 4,388 0 -4,388 >-10 -4698 -187902
2a 17 0.572 2,701 0 -2,701 >-10 -4721 -80264
3a 40 0.634 2,988 0 -2,988 >-10 -4713 -188523
4a 15 0.846 4,161 0 -4,161 >-10 -4918 -73769

TOTAL 14,237 20,410 -178169

Option 1

NOx emissions (kg/yr)

a b c d e f g h i

Link
name

Properties
within
50m

Link
Length
(km)

Do-
minimum 

Do-
Something

Change in
emissions

(kg/yr)

Change in
emissions

(%)

Change in
NOx

emission
rate

(kg/km/yr) NOx Index
1a 40 0.934 4,388 6,167 1,779 +40.5 1905 76208
2a 17 0.572 2,701 3,764 1,063 +39.4 1859 31595
3a 40 0.634 2,988 4,166 1,178 +39.4 1859 74343
4a 15 0.846 4,161 5,780 1,619 +39.9 1914 28707

TOTAL 14237 19877 210854

Table A3.2: Option 2

Option 2

NOx emissions (kg/yr)

a b c d e f g h i

Link
name

Properties
within
50m

Link
Length
(km)

Do-
minimum 

Do-
Something

Change in
emissions

(kg/yr)

Change in
emissions

(%)

Change in
NOx

emission
rate

(kg/km/yr) NOx Index
1a 40 0.934 4,388 5,136 748 +17.0 801 32047
2a 17 0.572 2,701 3,152 451 +16.6 789 13409
3a 40 0.634 2,988 3,488 500 +16.7 788 31533
4a 15 0.846 4,161 4,850 690 +16.6 815 12227

TOTAL 14237 16626 89215

Table A3.3: Option 3

Option 3

NOx emissions (kg/yr)
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Step 2: Calculate total emissions for each link. Calculate total emissions for each link using the
DMRB total emissions spreadsheet, adding the results to columns ‘d’ (do-minimum) and ‘e’ (do-
something)

In this example, the only changes in traffic flow, composition and speed are those associated with
the links that form the scheme itself.  No changes affect the rest of the network, so only links 1
to 4 need to be included.  

Step 3: Calculate the difference between do-minimum and do-something emissions from each
link. ‘f’ = ‘e’-‘d’   ‘g’ = ‘f’ as a % of ‘e’

With Option 1 (Table A3.1), a new section of road is introduced, in a different location to the
existing road.  The assessment of Option 1 therefore needs to consider both the existing and
proposed sections of road (see Table A3.1).  Where a new section of road is introduced, emissions
are zero in the do-minimum; where an existing section of road is decommissioned, then the do-
something emissions are zero (in most cases existing section of road would continue to be used).
In the case of Options 2 and 3, the assessment is more straightforward, as shown in Tables A3.2
and A3.3.  Emissions increase in the do-something, as a result of the increased speeds. 

e.g. Option 2 Link 1 – do-minimum emissions (Kg/yr) = 4,388
do-something emissions (Kg/yr) = 6,167
change in emissions (Kg/yr) = 6,167 – 4,388 = 1,779 = +40.5%

Step 4: Define the study area.
The study area should cover all links with a change in emissions of more than +/- 10%.  These
links can be identified from column ‘g’.  In this example all the links need to be included.  

Step 5: Count the number of sensitive locations within 50m of the centreline of each of the
links. Add to column ‘b’

An individual property can be counted against more than one link, especially near to junctions.
This gives an element of double counting, but allows for the impacts of the changes on both roads
as they will affect the property.  This does not apply in this example.

Step 6: Calculate the change in emission rate (kg/km/yr) for each link. ‘h’ =‘f’/‘c’

e.g. Option 2 Link 1 – change in emissions = 1779 Kg/yr
link length = 0.934 km
change in emission rate = 1779/0.934 = 1905 kg/km/yr

Step 7: Multiply the change in emission rate for each link by the number of properties within
50m. ‘i’ = ‘b’ * ‘h’

e.g. Option 2 Link 1 change in emission rate = 1905 kg/km/yr
number of properties within 50m = 40
NOx Index Score = 40 * 1905 = 76208 

(result based on unrounded numbers)

N.B. If there is a reduction in emissions then this Index Score would be negative.

APPENDICES
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Step 8: Add together total numbers for each link to determine an overall exposure index for
each option.

Option 2 Exposure Index = 76,208 + 31,595 + 74,343 + 28,707
= 210,854

Step 9: Compare the exposure indices for each of the route options

The Index of Overall Change in Exposure is summarised in Table A3.4 below.  The negative
score for Option 1 indicates that there would be a reduction in Overall Exposure with the scheme.
This would be as a result of moving the road further from properties.  Options 2 and 3 have

positive Index scores, indicating that they would lead to increases in exposure to pollution, as a
result of increasing speeds, which would increase emissions.  The higher Index Score for option
2 shows that increasing the speed to 120 kph would have a greater negative impact than increasing
the speed to 100 kph (Option 2).

Guidelines for the Treatment of Air Quality During the Planning and Construction of National Road Schemes
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Option NOx Exposure Index Better or Worse
1 -178169 Better
2 210854 Worse
3 89215 Worse

Table A3.4: Summary of Index of Overall Exposure for each Route Option
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APPENDIX 4:  APPROACH TO DISPERSION MODELLING

A4.1  Introduction

This Appendix provides a description of the various approaches that may be taken for dispersion
modelling studies.  It is not intended to be prescriptive, but sets out the general principles that
should be followed.  Reference to important background information and sources of data is set
out in the initial sections.  More specific information relating to the use of the DMRB Screening
Model and detailed dispersion models is then provided.  As stated previously in these Guidelines,
it is important that the version number and/or date of the selected model is always clearly stated.

A4.2  Background Information

The NOx:NO2 Relationship

Nitrogen oxides, NOx (NO + NO2), are predominantly emitted from road vehicle exhausts in the
form of nitric oxide (NO) which is then transformed to nitrogen dioxide (NO2) via a series of
complex chemical processes in the atmosphere.  The dominant pathway for NO2 formation is via
the reaction of NO with ozone (O3).

However, there has been an increasing proportion of direct (or primary) NO2 emitted from vehicle
exhausts, often referred to as “f-NO2”. These increased primary emissions are associated with
the greater uptake of diesel cars, and the use of certain types of regenerative particle traps on
some heavy duty vehicles.  

An empirical approach to calculating NO2 from NOx concentrations at roadside sites was
developed by Defra in 2002, then updated in 2007, and was referenced in the original version of
these Guidelines.  However, it was always accepted that such an empirically-derived relationship
was not best suited to the prediction of NO2 concentrations in future years as the proportion of f-
NO2 was expected to continue to increase.

In 2009, Defra published a revised approach for predicting NO2 from NOx concentrations at
roadside sides, which takes account of the difference between fresh emissions of NOx and
background NOx, the concentration of O3, and the different proportions of primary NO2 emissions
in different years.  The approach has been incorporated into a simple spreadsheet calculator which
allows the calculation of NO2 from NOx and vice versa; the calculator can be downloaded from
the internet at http://laqm1.defra.gov.uk/review/tools/monitoring/calculator.php.

The calculator was designed for local authorities in the UK, and provides default input data for
the regional background concentrations of O3, NOx and NO2 via a “local authority selection tab”.
For practitioners in Ireland, there are two approaches that can be taken:

� Specify the regional background concentrations from a local monitoring site. This would
probably be a rural site. It is important to ensure the O3, NOx and NO2 concentrations
must be provided from the same monitoring site for the same year; or

� Assume that regional concentrations in Ireland are characterised by a local authority in

APPENDICES
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Northern Ireland (Craigavon is recommended, see Appendix 11).  This approach has the
advantage that concentrations in future years will be automatically calculated within the
model. In this respect, it should be noted that the gradient of regional background NOx,
NO2 and O3 concentrations is relatively small across the geographic domain of the United
Kingdom.  

Other approaches for NOx to NO2 conversion may be used, and may be preferred in some cases,
depending on the dispersion model that is being used.  For example, the Generic Reaction Series,
or other chemical reaction schemes may be used, but the precise method applied should always
be explicitly stated, along with assumptions made for f-NO2 proportions and future year O3
concentrations.  It should be noted that the “Derwent-Middleton” equation is no longer considered
a suitable approach.

Relationship between the annual mean and 1-hour mean nitrogen dioxide standard

The standards for nitrogen dioxide are expressed in terms of both the annual mean and the number
of hours above 200 µg/m3.  It is not straightforward to predict exceedences of the 1-hour standard
and all models are inevitably poorer at predicting short-term peaks than they are at predicting
annual mean concentrations.  

However, empirical data14 suggest that the hourly mean standard is unlikely to be exceeded at
roadside locations unless the annual mean is above 60 µg/m3.

Relationship between the annual mean and 24-hour mean PM10 standard

The standards for PM10 are expressed as the annual mean and the number of days above 50 µg/m3.
Dispersion models are inherently less accurate at predicting exceedences of the 24-hour mean
PM10 standard than for the annual mean standard.  An empirical relationship between the annual
mean concentration and the number of days >50 µg/m3 PM10 has been derived in LAQM.TG(09)
and takes the form:

No. 24-hour mean exceedences = -18.5 + 0.00145 x annual mean3 + (206/annual mean) 

Emissions Factor Toolkit

Vehicle emission factors are available from a number of sources.  Emission factors have been
developed for the UK National Atmospheric Emissions Inventory (NAEI).  These factors have
been incorporated into an Emissions Factor Toolkit (EFT version 4.2) which allows users to
calculate emissions rates in terms of grams per vehicle-kilometre for all years up until 202515. The
EFT takes into account UK fleet composition for different road types, European emission
standards from pre-Euro to Euro VI and scaling factors to reflect improvements in fuel quality,
retrofitting, and technology conversions.  The EFT now also includes emission factors for PM2.5,
and an allowance for PM (both PM10 and PM2.5) emissions associated with brake and tyre wear.
The toolkit allows users to calculate vehicle emissions for multiple road links based on vehicle
fleet composition, traffic speeds and road type.
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14 Cook (2008) Analysis of the relationship between 1-hour and annual mean nitrogen dioxide concentrations at UK roadside
and kerbside monitoring sites. Available at http://laqm2.defra.gov.uk/supportguidance/

15 The EFT was commissioned by the Department for Environment, Food and Rural Affairs in the UK to support local authorities
undertaking review and assessment studies. The EFT spreadsheet may be downloaded from
http://laqm1.defra.gov.uk/review/tools/emissions.php
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Non-exhaust emissions of particulate matter

The road traffic contribution to concentrations of Particulate Matter (both PM10 and PM2.5)
comprises several components:

� vehicle exhaust emissions;
� brake & tyre wear and
� entrainment (or “resuspension”) of material from the road surface.

Brake and tyre wear emissions make a substantial contribution to road traffic PM emissions,
particularly for PM10. The Emissions Factor Toolkit (see above) includes an allowance for brake
and tyre wear emissions for both PM10 and PM2.5, based on the UK National Atmospheric
Emissions Inventory. Whilst the resuspension component is also widely considered to be
important, at this stage there are no robust data upon which to base PM emission rates.

It is important to note that the current version of the DMRB model does not account for brake and
tyre wear PM emissions.  Where predicted concentrations are well below16 the standard/limit
value this is unlikely to be a significant issue; in all other circumstances brake and tyre wear
emissions should be taken into account using appropriate emission factors and detailed dispersion
modelling.  

Model Verification

Models selected for use in the assessment of national road schemes should be fit for purpose and
should have some form of published validation assessment available, preferably within the peer-
reviewed press.  However, the validation reports prepared by the model developers are unlikely
to be specific to the assessment area being considered and a comparison between modelled
concentrations and local monitoring data should be carried out.  This process is referred to as
model verification and should be carried out for all dispersion modelling studies for the EIS.

Discrepancies between modelled and measured concentrations may arise for a number of reasons,
depending on the model being used, for example:

� uncertainties in traffic data (flows, speeds, vehicle mix);
� emission factors assumed for each vehicle type;
� assumptions regarding background concentrations;
� meteorological data;
� model input parameters (e.g. roughness length, minimum Monin-Obukhov length etc.)

and
� model parameters that are fixed, e.g. initial dispersion, but which may in practice vary

according to local conditions.

In all cases, every attempt should be made to minimise any discrepancies.  This may involve
further scrutiny of the model input assumptions, or the parameterisation of the model itself.  Where
discrepancies remain, the model should be adjusted to account for any systematic errors.  The EIS
should provide full details of the model verification process and explicitly define any adjustment
factors that have been used.  Further guidance on model verification is provided in Appendix 3
of LAQM.TG(09).

APPENDICES
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A4.3 Model Input Data

All dispersion models require a variety of input data to be provided.  The quality of these input
data largely determines the output of the model and it is important that due consideration is given
to the sources and accuracy of these data. The specific requirements for input data and the manner
in which they are treated are dependent upon the model being used, but some issues and
considerations are common and are discussed below.

Background pollutant concentrations:  Dispersion models only directly account for those sources
that are explicitly included within the model (for example, the local road network).  It is therefore
usually necessary to account for emissions arising from other sources by including the local
background contribution.  This local background may represent a significant or dominant
proportion of the total pollutant concentration and it is thus important that careful consideration
is given to background levels and how they may change in future years.

Information on local background concentrations may be derived from the baseline survey
completed for the Route Selection Report or the EIS and is further discussed in Appendix 2.  For
the purpose of the road scheme assessment, it should be assumed that pollutant concentrations will
decline in future years as a result of various initiatives to reduce emissions both in Europe and
Ireland.  An approach to adjusting current year background pollutant concentrations to a future
year is set out in Appendix 5.  

Receptor locations:  Selected receptors should include relevant locations where the impact of
the scheme is expected to be greatest because of significant changes in traffic conditions.  The
specific receptor locations should be described in detail, providing grid references (6 figures),
distances from the road and height.  As pollutant concentrations decline rapidly with increasing
distance from the road, receptors within 20 metres of the road centreline should be measured as
accurately as possible, preferably to the nearest 1 metre.  Wherever possible, the use of GIS
systems to record and display data is strongly encouraged.  The assessment should also take
account of receptors where there is an expected improvement to air quality due to the scheme, for
example, where traffic is relieved on an existing road.  

Junctions and congested traffic: Consideration should be given to sections of road where
emissions may be higher, for example, due to congested traffic or road junctions.  There is no
widely-accepted approach to doing this, but one simple method is to reduce the traffic speed close
to junctions or in congested areas e.g. for modelling traffic emissions at junctions, an annual
average traffic speed of between 20 and 40 kph should be assumed from a point 50 metres from
the yield/stop line to the yield/stop line itself.  This will model the slowing of vehicles approaching
the junction17 .  Where schemes involve the modification of traffic movements at junctions, the
use of micro-simulation traffic models (and associated emissions models) should be potentially
considered and close liaison between traffic engineers and the air quality specialist is encouraged.

Road links: The road network should be divided into separate links, describing sections of road
where traffic conditions are homogenous (in terms of traffic composition, speed, and flow).  Care
should be taken to assign an appropriate number of road links particularly where there are
sensitive receptors in close proximity to the road.  An example of how links may be represented
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17 This approach will only provide an approximation, as the emission rates are defined as a function of the average speed across
a defined driving cycle   In addition, this approach cannot directly account for accelerating and decelerating vehicles.  
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is set out in Figure A4.1 below.  Further examples of how complex junctions should be treated
can be found in paragraph 3.23 of the DMRB Volume 11.

APPENDICES

Figure A4.1: An example of how links can be represented.  Circles represent receptors and
squares the links.

Road Link AADT %HCV Speed (kph)
Merlin Road 1 20,000 15.1 85

2 20,000 15.1 30
Church Way 3 15,000 11.6 80

4 15,000 11.6 30
Common Road 5 7,900 5.2 50

6 7,900 5.2 30
7 9,300 7.4 50
8 9,300 7.4 30

South Street 9 6,300 2.2 50
10 6,300 2.2 30
11 6,300 2.2 40

Broad Oak Road 12 5,100 7 60
13 5,100 16 40

Newton Road 14 4,300 15 50
15 4,300 12 40
16 4,300 5 30

The links near junctions extend 50 m back from the junction.
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A4.4  DMRB Screening Model

The Design Manual for Roads and Bridges (DMRB) screening model provides a simple and
straightforward means of predicting pollutant concentrations associated with road traffic
emissions. The method is not intended to provide accurate predictions of air quality, but it is a
suitable approach in circumstances where the predicted environmental concentrations (i.e. ambient
background + predicted concentration) lie sufficiently below the air quality standards (taken to
be <90% of the standard), and where there are no complex or unusual features (e.g. Grade
Separated Junctions, road links with gradients >2.5%) of the scheme.

The approach is therefore suited to the Route Selection and the Environmental Impact
Assessment Phases provided that the above criteria are met.  Where predicted concentrations
approach or exceed the air quality standards/limit values, or where there are any complex or
unusual features of the scheme, a detailed air quality modelling assessment must be carried out.

However, as previously stated in Section 1.1, at the time of preparing this document the UK
Highways Agency was undertaking a major revision to the DMRB model.  This revision will
take account of the new emissions factors published by the UK Department for Transport and
the revised NOx:NO2 calculator published by Defra and will allow the calculations to be
performed in GIS.  It is expected that the revised DMRB model will be available in mid-2011. If
necessary, these Guidelines will be further updated to reflect the revised DMRB model.  While
use of the current DMRB model is not discouraged, practitioners should be aware that it does not
use the most up-to-date emissions factors and they should apply professional judgment to
determine whether a more detailed model should be used.  Local verification of the DMRB model
should always be undertaken for the EIS.  

The DMRB spreadsheet can be downloaded from the UK Highways Agency website18.  Users are
advised to read the instructions for spreadsheet operation contained within paragraphs 3.30 to
3.37 of DMRB Volume 11, Section 3, Part 1 which may also be downloaded19.  Users should
always specify which version of the spreadsheet they are using.

Inputs to the DMRB model – Local impact assessment

The specific input requirements for a local impact assessment are described below:

Background pollutant concentrations: The DMRB model requires the input of annual mean
background pollutant concentrations. The approach described in Section A4.3 above should be
followed.    

Receptor locations: Selected receptors should include relevant locations where the impact of
the scheme is expected to be greatest because of significant changes in traffic conditions.  The
assessment should also take account of receptors where there is an expected improvement to air
quality due to the scheme.  As set out above (Section A4.3), consideration should also be given
to junctions or areas of congested traffic.
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18 http://www.standardsforhighways.co.uk/guidance/air-quality.htm
19 http://www.standardsforhighways.co.uk/dmrb/index.htm



Revision 1, 8th May 2011

55

Road network: The assessment should include all roads expected to make a significant
contribution to air quality.  In practice, it should not be necessary to include any road more than
100 metres away from a sensitive receptor.

Road type and Traffic data: The DMRB spreadsheet allows selection of three broad categories
of road (category A = Motorways and ‘A’ roads; category B = other urban roads; category C =
other roads; category D = detailed breakdown of vehicle categories).  This classification is used
to derive the vehicle composition in each category and is based on categories within the UK
National Atmospheric Emissions Inventory (NAEI).  Wherever possible, category D should be
selected, which allows the user to input precise details of the traffic composition.  The model also
requires annual average speed as an input parameter, which may have a significant impact on the
predicted results.  Wherever possible, actual or expected speeds should be used rather than simply
choosing the speed limit for the road.

Road links: the road network should be divided into separate links, as described in Section A4.3
above.

Output of the DMRB Model

The DMRB model predicts annual mean concentrations of NOx and PM10.  It is important to
ensure that the approach set out in A4.2 above should be used to calculate annual mean NO2
concentrations from the predicted annual mean NOx values, rather than the NO2 concentrations
predicted directly by the current version of DMRB.  The model also predicts the number of days
with PM10 concentrations above 50 µg/m3 based on the relationship described in Section A4.3.

It is currently not possible to directly predict concentrations of PM2.5 using the DMRB model, as
there current version does not include PM2.5 emission factors, and so an interim approach is
recommended.  The Airborne Particles Expert Group (APEG, 1999) suggested a PM2.5 to PM10
ratio of 0.8 for non-catalyst petrol vehicles and 0.9 for all other vehicles.  The current DMRB
database shows that non-catalyst petrol vehicles comprised only 4% of the UK vehicle fleet in
200820, gradually declining in years thereafter.  It is not practicable to apply different PM2.5 ratios
to different vehicle types, but given the small number of non-catalyst petrol vehicles on the road,
this is unlikely to introduce any significant error.  A worst-case approach should be taken,
assuming a 0.9 ratio for all vehicles is applied.  To estimate PM2.5 concentrations, the predicted
road PM10 contribution should be factored by 0.9 and then added to the background PM2.5
concentration.

A4.2 Detailed Dispersion Models

Where predicted environmental concentrations from the DMRB screening model exceed 90% of
the relevant air quality standard, or where there are complex or unusual features of the scheme,
a detailed dispersion modelling assessment should normally be carried out.  It should be noted that
it will usually only be necessary to carry out detailed dispersion modelling in the immediate area
of the complex feature, such as a specific junction, and not for the scheme as a whole, although
many practitioners may find it simpler to use a single approach for the scheme assessment.  

APPENDICES

20 This includes the predicted fraction of the fleet with failed catalysts.
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In addition, for situations where background pollutant levels are very low and it can be
demonstrated that a number of worst-case assumptions have been included within the assessment,
it may be sufficient to rely on the outcome of the screening model, provided concentrations are
well within the standards.  In such circumstances (i.e., where the DMRB is used in complex
situations with low backgrounds) an upper limit of 75% of the relevant standard is recommended.

The use of a detailed dispersion model will allow the specific characteristics of the scheme to be
more accurately represented, for example, the traffic composition, diurnal patterns in flow, local
meteorological conditions, topography etc.

There are a range of dispersion models that can be used for the assessment of road schemes and
it is not within the scope of this document to advise on the selection of one model or another.
However, “new-generation” models that rely on an improved understanding of the boundary layer
meteorology are now in common use and are strongly preferred above those models that are based
on the more simple Pasquill parameterisations.  

The choice of the model is largely dependent upon the road scheme under evaluation, but the
following issues need to be taken into consideration:

� road links and receptors – is the model capable of handling all of the receptors and links
in the route network?

� terrain – some models are capable of inputting digitised terrain data, but predictions made
using this function should be treated with caution and should always be compared with
model runs assuming flat terrain;

� bridges and cuttings – some models allow the type of road to be defined, such as bridges,
cuttings, embankments, grade separated junctions etc.;  

� street canyons – pollutant dispersion is restricted within street canyons.  Some models
allow canyons to be explicitly considered;

� photochemistry – some models rely on empirical relationships between NOx and NO2,
whilst others include chemical reaction schemes, and

� compatibility with the air quality standards/limit values – the model should be capable of
predicting pollutant concentrations with averaging periods that are directly comparable
with the standards.

A justification for the selection of a particular dispersion model should always be provided, setting
out, for example, how the features and capabilities of the model are suited to the scheme in
question.  

It is important to note that a detailed dispersion model will normally only provide improved
results over the DMRB method if more detailed and accurate input data are used.  Sources of
error in dispersion modelling can arise from a number of areas, including the emissions activity
data, emissions factors, meteorological data and the model set up parameters.  The aim should be
to minimise these errors as much as possible, particularly at locations where there are sensitive
receptors close by.
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Specific issues that may need to be considered in detailed dispersion modelling studies are set out
below:

Emission factors: As set out in A4.2 above, vehicle emissions may be derived using the Emission
Factor Toolkit (EFT).  A disadvantage of the EFT is that is based on the UK fleet composition,
which may differ from that in Ireland.  Emissions factors may also be derived from the COPERT
4 model developed by Corinair21. The model includes speed-dependent emissions equations for a
wide range of vehicle types.  Whilst this potentially offers a more accurate approach to the
estimation of emission rates, it does require the user to provide detailed information of fleet mix,
including age of the vehicles, and speeds for each year of assessment.  If this detailed information
is not available, COPERT 4 may offer little advantage over the EFT approach.

Emissions activity data: Includes traffic flows, speeds and vehicle composition assumed for
each of the road links.  Traffic data used for dispersion modelling are frequently derived from
transport models which may only forecast peak hour flows and speeds, which then need to be
adjusted to provide the required input data for the dispersion model.  It is important that the
approach used for such adjustments is described, or adequately referenced.  Where there are any
doubts regarding specific traffic data provided by the model, it may be useful to carry out manual
counts to confirm the assumptions.

Road geometry and receptor locations: The distance from the road centre line to the receptors
is critical to the determination of the predicted concentrations, especially close to the road (see
Figures A3.1 and A3.2).  Care therefore needs to be taken where road links are represented as
straight lines to ensure distances  to receptors are correct.  

Users may prefer to identify specific receptor locations in the model, or use a regular Cartesian
grid if concentration isopleths are to be generated. In all cases, it is recommended that specific
receptors are included for all sensitive locations and for any all locations where monitoring data
are used for subsequent verification.  Where a receptor grid is used, spacing should generally be
less than 25 metres and should be to a higher resolution (5 to 10 metres) for any receptors within
50 metres of the road.  Some models include “intelligent gridding” in order to place a line of
receptors at specified distances from the road edge.  

It is also necessary to specify the height of the receptors above the ground.  This is usually taken
to be 1.5 m.  Where modelling for specific monitoring locations, so as to verify the model, the
actual height of the intake should be used, for instance, diffusion tubes are often 3 m above the
ground.

Complex topography: Some models allow complex topographical features (such as hills and
valleys) to be included by the use of digital terrain files.  However, it is not normally necessary
to consider such effects where the gradient in slope is less than 10%.  Additional considerations
are:

� is the modelling domain sufficiently extensive to justify the inclusion of terrain effects?
Where single route corridors are under evaluation, significant effects are unlikely to extend
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21 COPERT 4 (1999) EMEP CORINAIR Emissions Guidebook, August 2007.
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more than several hundred metres from the line of the carriageway.  In addition, the
resolution of the terrain file (e.g. 100 metres) may not be sufficient to reflect terrain
changes over such small distances, and

� what level of detail does the model use for terrain modelling?  Some models interpolate
terrain files to a lower resolution to reduce model run times.  

Street canyons: Models designed for the treatment of street canyons aim to calculate the zone
of recirculation of wind flow.  Wind direction and speed data are used to determine where, and
how large this recirculation zone is.  Pollutant concentrations within this recirculation zone are
considered to be homogenous by many models such as OSPM.

There is no strict definition of a “street canyon” but it can be considered as a relatively narrow
road with buildings on both sides, where the height of the buildings is greater than the width of
the road.  Street canyons are normally confined to urban areas, and are unlikely to be considered
in most national road scheme assessments.

Meteorological data: Most detailed dispersion models require the user to input a suitable
meteorological dataset.  These data are available from an increasing number of sources including
the Irish Meteorological Office.  In most cases, the user should select the nearest meteorological
site to the study area, but account should be taken of any local effects that may make the data
unsuitable, for example, coastal effects, complex topography etc.  Wherever possible, the year of
meteorological data should correspond with the year of monitoring data that is used for the
subsequent model verification.  Various studies have demonstrated that year-to-year variations in
local meteorology affect predicted annual mean concentrations by no more than about 15%.

It is important that full details of the meteorological data used are reported.  This includes the
location of the meteorological recording site and its relation to the study area (e.g. it is located
10km away to the south east).

Assessment of individual traffic lanes: In certain circumstances it may prove beneficial to assess
separate lanes of traffic (moving in different directions).  This can be particularly useful where,
for example, the characteristics of traffic on one side of the carriageway are different to those on
the other, or where there are wide roads with physically separated lanes (such as dual-
carriageways).

Road gradients: Roads with gradients can affect pollutant emissions, particularly from HDVs.
It is not normally necessary to consider any changes in emissions from passenger cars and LDVs.
Emission factors associated HDVs on gradients have been published in the COPERT 4 model, and
an approach to dealing with gradients is set out in LAQM.TG(09) (A2.19 – A2.30).  

It is not normally necessary to consider gradient effects where the number of HDVs ascending
and descending the hill are approximately equal and the gradient is less than 2.5%.

Cold starts: Under circumstances where road links may be associated with a significant
proportion of vehicles running with cold engines, it will be necessary to account for the excess
emissions associated with these “cold start” movements.  Such considerations are only likely to
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apply within urban or suburban areas and in most circumstances are unlikely to affect assessments
for national road schemes,

Cold start models based on the TRAMAQ EXEMPT model are available to download at
http://laqm1.defra.gov.uk/review/tools/emissions.php. Guidance on the use of these spreadsheet
tools can be found in LAQM.TG(09), A2.31-A2.36.

Sensitivity Testing: Detailed dispersion models require parameterisation of a number of factors,
such as the Monin-Obukhov length, the surface roughness and the emissions source height.  These
parameters tend to have a much smaller impact on predicted concentrations than, for example,
variations in the emissions activity data, but users may wish to carry out sensitivity tests using a
range of parameters at a limited number of receptor locations, especially where concentrations are
close to or above a standard.  In all cases the parameters used should be clearly set out in the EIS. 
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APPENDIX 5:  FUTURE YEAR PROJECTIONS OF MONITORING DATA

A5.1  Introduction

In many cases it will be necessary to consider how measured pollutant concentrations may change
in future years.  In the previous version of the Guidelines, reference was made to the Year
Adjustment Calculator published by Defra.  This calculator is no longer available and has been
replaced by 1x1km background maps for each year.  These maps do not cover Ireland and it is
therefore necessary to adopt a modified approach.

The Year Adjustment Calculator was based on averaging the mapped background concentrations
across the UK and then deriving correction factors for each future year based on forecast changes
in pollutant emissions.  In order to provide correction factors for measured background
concentrations in Ireland, the 1x1km mapped concentrations have been averaged for each year
across Northern Ireland.  This is likely to improve the accuracy of the future predictions as
compared to the previous method.  In addition, correction factors that can be applied to measured
PM2.5  concentrations are also now included.

The above approach cannot be used to adjust measured roadside NO2 concentrations due to the
differing proportions of primary NO2 emissions that were assumed in each year.  Year adjustment
factors for roadside NO2 concentrations are based on those published in LAQM.TG(09) and have
been calculated separately based on the average of approximately 7,000 road links across the UK
taking into account the changes in traffic activity and emissions factors for NOx and primary NO2
(f-NO2)22.  

A5.2  Approach

To adjust measured background annual mean concentrations of either NOx or NO2, PM10 or PM2.5
forwards to a future year, the correction factors shown in Boxes A5.1 to A5,4 should be used.  In
years beyond 2020, it should be assumed that there will be no further reduction in pollutant
concentrations.
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Box A5.1: Correction factors to estimate annual average NOx concentrations in future years
from measured data at background sites

Year Correction factor to be applied Example
Correction of measured background NOx
concentrations:  The measured NOx
concentration at a background site in 2009 is
55.2 μg/m3.  The corrected concentration for
2012 would then be 55.2 x (0.787/0.929) = 45.0
μg/m3

2008 1.000

2009 0.929

2010 0.858

2011 0.823

2012 0.787

2013 0.752

2014 0.716

2015 0.681

2016 0.653

2017 0.626

2018 0.599

2019 0.572

2020 0.544
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Box A5.2: Correction factors to estimate annual average NO2 concentrations in future years
from measured data at background sites

Year Correction factor to be applied Example
Correction of measured background NO2
concentrations:  The measured NO2
concentration at a background site in 2009 is
35.2 μg/m3.  The corrected concentration for
2012 would then be 35.2 x (0.795/0.932) = 30.0
μg/m3

2009 1.000

2009 0.932

2010 0.864

2011 0.829

2012 0.795

2013 0.761

2014 0.726

2015 0.692

2016 0.665

2017 0.638

2018 0.610

2019 0.583

2020 0.556

Box A5.3: Correction factors to estimate annual average PM10 concentrations in future
years from measured data at background sites

Year Correction factor to be applied Example
Correction of measured background PM10
concentrations:  The measured PM10
concentration at a background site in 2009 is
22.5 μg/m3.  The corrected concentration for
2012 would then be 22.5 x (0.948/0.981) = 21.7
μg/m3

2009 1.000

2009 0.981

2010 0.962

2011 0.955

2012 0.948

2013 0.940

2014 0.933

2015 0.926

2016 0.921

2017 0.916

2018 0.910

2019 0.905

2020 0.900

Note: It is no longer necessary to take direct account of the different contributions of primary and
secondary PM10 in future years, as this has already been included in the background maps for each
year, and consequently within the above correction factors.
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Box A5.4:   Correction factors to estimate annual average PM2.5 concentrations in future
years from measured data at background sites

Year Correction factor to be applied Example
Correction of measured background PM2.5
concentrations:  The measured PM2.5
concentration at a background site in 2009 is
16.2 μg/m3.  The corrected concentration for
2012 would then be 16.2 x (0.924/0.973) = 15.4
μg/m3

2009 1.000

2009 0.973

2010 0.945

2011 0.935

2012 0.924

2013 0.914

2014 0.903

2015 0.893

2016 0.885

2017 0.878

2018 0.870

2019 0.862
2020 0.855

Box A5.5:   Correction factors to estimate annual average NO2 concentrations in future
years from measured data at roadside sites

Year Correction factor to be applied Example
Correction of measured roadside NO2
concentrations:  The measured NO2
concentration at a roadside site in 2009 is 59.2
μg/m3.  The corrected concentration for 2012
would then be 59.2 x (0.850/0.965) = 52.1 μg/m3

Roadside locations are typically within 1 to 5
metres of the kerbside, but may extend up to 15
metres depending upon the configuration and
traffic flow.

2009 1.000

2009 0.965

2010 0.921

2011 0.886

2012 0.850

2013 0.816

2014 0.781

2015 0.745

2016 0.716

2017 0.684

2018 0.653

2019 0.624

2020 0.582

To adjust measured roadside annual mean concentrations of NO2 forwards to a future year, the
correction factors in Box A5.5 should be used
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APPENDIX 6:  TRENDS IN NOx AND NO2 CONCENTRATIONS

The “year adjustment factors” described in Appendix 5 indicate that concentrations of both NOx
and NO2 are forecast to decline sharply in future years up to 2020, principally as a result of more
stringent emissions standards for vehicles.  The year adjustment factors set out in Boxes A5.1
and A5.2 are illustrated in Figure A6.1 below.

However, analyses of historical monitoring data across the UK have identified a disparity between
the measured concentrations and the predicted decline in concentrations associated with the
emissions forecasts.  Similar disparities have also been reported from a number of other European
member states, including Ireland, as set out below.  

Measured NOx and NO2 concentrations at monitoring sites in the EPA network with more than 5
years data have been examined to inform these Guidelines.  The following sites were considered:

� Rathmines (Urban Background)
� Ballyfermot (Suburban Background)
� Glashaboy (Rural Background)
� Killkit (Rural Background)
� Colleraine St (Urban Traffic)
� Winetavern St (Urban Traffic)
� Old Station Road (Urban Traffic)

There are inevitably differences between individual sites.  For ease of comparison, the data are
plotted in Figures A6.2 and A6.3 as averages across background and roadside (traffic) sites
separately.  At traffic sites, NOx concentrations appear to have been increasing, particularly over
the period since 2004, whilst at background sites there is only evidence of a very weak downward
trend.  For NO2, concentrations have increased slightly at traffic sites and remained constant at
background sites.
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Figure A6.1: Forecast reductions in background NOx and NO2 concentrations relative to a 2008
base year
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Overall, there is no evidence of a consistent downward trend in either NOx or NO2 concentrations
that would be suggested by the emissions inventory estimates.

The precise reason for this disparity is not fully understood, but is thought to be related to the
actual on-road performance of diesel road vehicles when compared with the calculations based
on the Euro standards.  Some preliminary studies have indicated that NOx emissions from petrol-
engined vehicles have declined as expected, but that emissions from diesel-engined cars under
urban driving conditions have not declined substantially, up to and including Euro 5; there is
limited evidence from UK data that the same pattern may occur under high speed (motorway)
driving conditions23.

This disparity in the historical data highlights potential uncertainties for future-year projections
of NOx and NO2 concentrations and for the emissions factors that are included in the DMRB
model and the Emissions Factor Toolkit.  These preliminary findings would suggest that the Euro
standards will deliver only marginal, if any, reductions in NOx and NO2 concentrations until the

APPENDICES

Figure A6.2: Trends in annual mean NOx concentrations averaged across 4 background and 3
traffic sites (2002 – 2009)

Figure A6.3: Trends in annual mean NO2 concentrations averaged across 4 background and 3
traffic sites (2002 – 2009)

23 It is important to note that the analysis of data from the Irish networks only includes traffic sites in urban environments.
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Euro 6 emissions standards begin, as is currently forecast, to play a major role (circa post-2015).
However, at this stage there is no robust evidence upon which any revised road traffic emissions
projections can be based.
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APPENDIX 7 IMPACTS AT NATIONAL/INTERNATIONAL LEVEL

A7.1  DMRB ‘Regional Impact’ Assessment

The Design Manual for Roads and Bridges (DMRB) spreadsheet model provides a straightforward
means of calculating total pollutant emissions across the route network.  

The DMRB spreadsheet can be downloaded from the Highways Agency website24.  Users are
advised to read the instructions for spreadsheet operation contained within paragraph 3.33 of
DMRB Volume 11, Section 3, Part 1 which may also be downloaded25.  As set out in Section 1,
at the time of preparing these revised Guidelines, the UK Highways Agency was undertaking a
major revision to the Design Manual for Roads and Bridges (DMRB) model to take account of
the new emissions factors published by the UK Department for Transport.  It is expected that the
revised DMRB model will be available in mid-2011.  If necessary, these Guidelines will be further
updated to reflect the new DMRB model.  

The data inputs for the wider-scale assessment using the DMRB model are effectively the same
as those required for the local scale assessment (described in Appendix 4).  The following issues
should be carefully considered:

� all roads within the affected network should be included in the assessment, and
� the network should be divided into road links at a suitable level of detail to accurately

reflect speeds and flows along different sections.
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25 http://www.archive2.official-documents.co.uk/document/deps/ha/dmrb/index.htm
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APPENDIX 8: ASSESSMENT OF CONSTRUCTION IMPACTS

It is very difficult to accurately quantify dust emissions arising from construction activities.  It is
thus not possible to easily predict changes to dust soiling rates or PM10 concentrations.  A semi-
quantitative approach is recommended to determine the likelihood of a significant impact, which
should be combined with an assessment of the proposed mitigation measures.  The distance
criteria set out in Box A8.1 can be used to assist this semi-quantitative assessment.  
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Box A8.1:  Assessment Criteria for the Impact of Dust Emissions from Construction Activities,
with Standard Mitigation in Place

Source Potential Distance for Significant Effects
(Distance from source)

Scale Description Soiling PM10 a Vegetation effects
Major Large construction sites, with

high use of haul routes
100 m 25 m 25 m

Moderate Moderate sized construction
sites, with moderate use of haul
routes

50 m 15 m 15 m

Minor Minor construction sites, with
limited use of haul routes

25 m 10 m 10 m

a Significance based on the 2005 standard, which allows 35 daily exceedences/year 
of 50 µg/m3
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APPENDIX 9: IMPACTS UPON SENSITIVE ECOSYSTEMS

A9.1 Introduction

Readers are referred, inter alia, to the NRA’s Guidelines for Assessment of Ecological Impacts of
National Road Schemes (Rev. 2, National Roads Authority, 2009) and to Appropriate Assessment
of Plans and Projects in Ireland – Guidance for Planning Authorities (Department of the
Environment, Heritage and Local Government, 2010) for details regarding the regime governing
the legal protection of designated conservation areas. 

The Ecologist will be undertaking the assessment of impacts on sensitive ecological sites, and the
Air Quality specialist should therefore liaise with the Ecologist to assist in this process from an
Air Quality perspective.  

The NRA requires the Air Quality Specialist to liaise with the Ecologist on all schemes where
there is a designated conservation area, including a European site, within 2 km of the route
corridor.  However, as the potential impact of a scheme is limited to a local-scale assessment,
detailed consideration need only be given to roads where there is a significant change to traffic
flows (>5%) and the designated site lies within 200 m of the road centre line.

A9.2 Route Selection

Where there is a significant change to traffic flows (>5%) and the designated site lies within 200
m of the road centre line, the assessment at the Route Selection stage will involve a calculation
of nitrogen oxides (NOx) concentrations and nitrogen deposition.

The calculation of NOx concentrations may be carried out using the DMRB screening approach
described in Appendix 4.  Concentrations should be predicted at 10 m intervals within the
designated site in a transect up to 200 m from the road, for both the current year and the opening
year, with and without the scheme.  Predicted concentrations should be compared with the air
quality standard for the protection of vegetation (30 µg/m3) and the incremental change due to the
proposed scheme identified.  

Where the scheme is expected to cause an increase in concentrations of more than 2 μg/m3 and
the predicted concentrations (including the background) are close to (within 10% of), or exceed
the standard, then the sensitivity of the habitat to NOx should be assessed by the project Ecologist.

The process described above is repeated, but for the calculation of nitrogen dioxide
concentrations.  The dry deposition of nitrogen (from nitrogen dioxide) may then be calculated
assuming a deposition velocity of 0.001 m/s using the following:  

1 µg/m3 NO2 = 0.1 kg N ha-1 yr-1

The road contribution to dry deposition should then be calculated and compared with the
published critical loads for the selected habitat (see Table A9.1).  The change in deposition due
to the scheme should be assessed in relation to the relevant critical load by the project Ecologist.
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Ecosystem type Kg(N)/ha/yr Reliability and indication of
exceedence effects

Forest habitats
Temperate and boreal 10-20 # Changes in soil processes, ground

vegetation, mychorrhiza, increased risk of
nutrient imbalances and susceptibility to
parasites

Heathland, scrub and tundra habitats
Tundra 5-10 a # Changes in biomass, physiological effects,

changes in species composition in moss layer,
decrease in lichens

Arctic, alpine and subalpine scrub habitats 5-15 a (#) Decline in lichens, mosses and evergreen
shrubs

Northern wet heath
• ‘U’ Calluna dominated wet heath 

(upland moorland)
• ‘L’ Erica tetralix dominated wet heath

10-20

10-25 a,b

(#) Decreased heather dominance,
decline in lichens and mosses
(#) Transition heather to grass

Dry heaths 10-20 a,b ## Transition heather to grass, decline in
lichens

Grassland and tall forb habitats
Sub-Atlantic semi-dry calcareous grassland 15-25 ## Increase tall grasses, decline in diversity,

increased mineralization, N leaching
Non-Mediterranean dry acid and neutral
closed grassland

10-20 # Increase in graminoids, decline typical
species

Inland dune pioneer grasslands 10-20 (#) Decrease in lichens, increase biomass

Inland dune siliceous grasslands 20-30 (#) Increase in tall grasses, decrease in 
diversity

Mountain hay meadows 10-20 (#) Increase in nitrophilous graminoids,
changes in diversity

Moist and wet oligotrophic grasslandsMoist
and wet oligotrophic grasslands
• Molinia caerulea meadows

• Heath (Juncus) meadows and humic
(Nardus stricta) swards

15-25

10-20

(#) Increase in tall graminoids, decreased
diversity, decrease of bryophytes
# Increase in tall graminoids, decreased
diversity, decrease of bryophytes

Alpine and subalpine grasslands 10-15 (#) Increase in nitrophilous graminoids,
biodiversity change

Moss and lichen dominated mountain 
summits

5-10 # Effects upon bryophytes or lichens

Mire, bog and fen habitats
Raised and blanket bogs 5-10 a,c ## Change in species composition, N

saturation of Sphagnum
Poor fens 10-20 # Increase sedges and vascular plants,

negative effects on peat mosses
Rich fens 15-35 (#) Increase tall graminoids, decrease

diversity, decrease of characteristic mosses
Mountain rich fens 15-25 (#) Increase vascular plants, decrease

bryophytes

Table A9.1:  UNECE (2003) Critical Loads for Nitrogen 
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Reliability key: ## reliable, # quite reliable, (#) expert judgement

a  Use towards high end of range at phosphorus limitation, and towards lower end if
phosphorus is not limiting

b  Use towards high end of range when sod cutting has been practiced, use towards lower end
of range with low intensity management

c  Use towards high end of range with high precipitation and towards low end of range with
low precipitation

A9.3  Environmental Impact Assessment

Depending upon the outcome of the assessment carried out during the Route Selection Phase, a
more detailed assessment may be required for the EIS.  A more detailed assessment will be carried
out as part of the overall ecological assessment.  

In particular, where potential problems have been identified, then it is highly likely that local air
quality monitoring will be required to support the EIS in order to more accurately determine
background concentrations.  

APPENDICES

Ecosystem type Kg(N)/ha/yr Reliability and indication of
exceedance effects

Inland and surface water
habitats
Permanent oligotrophic waters
• Softwater lakes
• Dune slack pools

5-10
10-20 ## Isoetid species negatively

affected
(#) Increased biomass and rate of
succession

Coastal habitat

Shifting coastal dunes 10-20 (#) Biomass increase, increase N
leaching

Coastal stable dune grassland 10-20 # Increase tall grasses, decrease
prostrate plants, increased N
leaching

Coastal dune heaths 10-20 (#) Increased plant production,
increase N leaching,
accelerated succession

Moist to wet dune slacks 10-25 (#) Increased biomass, tall
graminoids

Marine habitats

Pioneer and low-mid salt
marshes

30-40 (#) Increased late-successional
species, increase productivity
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APPENDIX 10:  Significance criteria

In terms of significance criteria, all sensitive locations for human exposure and for ecosystems
are judged to be of ‘high sensitivity’.  

Criteria to assist in judging the nature of air quality impacts associated with National Road
Schemes, and the significance of these impacts were published in the 2006 Guidelines.  These
criteria have now been updated, based on an approach developed by the Institute of Air Quality
Management (IAQM, 2009), and incorporated into Environmental Protection UK’s guidance
document on planning and air quality (EPUK, 2010). The approach involves three distinct stages:
the application of descriptors for magnitude of change; the description of the impact at each
sensitive receptor; and then the assessment of overall significance of the scheme.

The definition of impact magnitude is solely related to the degree of change in pollutant
concentrations, expressed in microgrammes per cubic metre, but originally determined as a
percentage of the air quality standard or limit value.  Impact description takes account of the
impact magnitude and of the absolute concentrations and how they relate to the air quality
standards or limit values.  The descriptors for the magnitude of change due to the scheme are set
out in Box A10.1, while Boxes A10.2 and A10.3 set out the impact descriptors.  These boxes
have been designed to assist with describing air quality impacts at each specific receptor.  They
apply to the pollutants relevant to the scheme under consideration and the standards/limit values
against which they are being assessed.
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Box A10.1:  Definition of Impact Magnitude for Changes in Ambient Pollutant Concentrations.  

Magnitude of Change Annual Mean
NO2/PM10

No. days with PM10
concentration greater

than 50 µg/m3

Annual Mean PM2.5

Large Increase/decrease
≥4 µg/m3

Increase/decrease
>4 days

Increase/decrease
≥2.5 µg/m3

Medium Increase/decrease
2 - <4 µg/m3

Increase/decrease
3 or 4 days

Increase/decrease
1.25 - <2.5 µg/m3

Small Increase/decrease
0.4 - <2 µg/m3

Increase/decrease
1 or 2 days

Increase/decrease
0.25 - <1.25 µg/m3

Imperceptible Increase/decrease
<0.4 µg/m3

Increase/decrease
<1 day

Increase/decrease
<0.25 µg/m3
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Box A10.2:    Air Quality Impact Descriptors for Changes to Annual Mean Nitrogen Dioxide and
PM10 and PM2.5 Concentrations at a Receptor 

Absolute
Concentration in

Relation to
Objective/Limit Value

Change in Concentration a

Small Medium Large

Increase with Scheme
Above Objective/Limit

Value With Scheme
(≥40 μg/m3 of NO2 or

PM10)
(≥25μg/m3 of PM2.5)

Slight 
Adverse

Moderate 
Adverse

Substantial 
Adverse

Just Below
Objective/Limit Value
With Scheme (36-<40

μg/m3 of NO2 or PM10)
(22.5-<25μg/m3 of

PM2.5)

Slight 
Adverse

Moderate 
Adverse

Moderate 
Adverse

Below Objective/Limit
Value With Scheme

(30-<36 μg/m3 of NO2
or PM10)

(18.75-<22.5 μg/m3 of
PM2.5)

Negligible Slight 
Adverse

Slight 
Adverse 

Well Below
Objective/Limit Value

With Scheme (<30
μg/m3 of NO2 or PM10)

(<18.75μg/m3 of
PM2.5)

Negligible Negligible Slight 
Adverse

Decrease with Scheme
Above Objective/Limit
Value Without Scheme
(≥40 μg/m3 of NO2 or
PM10)  (≥25μg/m3 of

PM2.5)

Slight 
Beneficial

Moderate
Beneficial

Substantial 
Beneficial

Just Below
Objective/Limit Value
Without Scheme (36-
<40 μg/m3 of NO2 or

PM10) (22.5-<25μg/m3

of PM2.5)

Slight 
Beneficial

Moderate 
Beneficial

Moderate 
Beneficial

Below Objective/Limit
Value Without Scheme
(30-<36 μg/m3 of NO2
or PM10) (18.75-<22.5

μg/m3 of PM2.5)

Negligible Slight 
Beneficial

Slight 
Beneficial

Well Below
Objective/Limit Value
Without Scheme (<30

μg/m3 of NO2 or
PM10)

(<18.75μg/m3 of
PM2.5)

Negligible Negligible Slight 
Beneficial

a Where the Impact Magnitude is Imperceptible, then the Impact Description is Negligible.  
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The IAQM guidance is that the assessment of significance should be based on professional
judgement, with the overall air quality impact of the scheme described as either, ‘insignificant’,
‘minor’, ‘moderate’ or ‘major’.  In drawing these conclusions, the factors set out in Box A10.4
should be taken into account.  The experience of the air quality specialist in making this
professional judgment should be clearly set out in line with the requirements specified in Section
1.4 of these Guidelines.

Guidelines for the Treatment of Air Quality During the Planning and Construction of National Road Schemes

NATIONAL ROADS AUTHORITY

Box A10.3     Air Quality Impact Descriptors for Changes to Number of Days with PM10
Concentration Greater than 50 µg/m3 at a Receptor

Absolute
Concentration in

Relation to
Objective/Limit Value

Change in Concentration a

Small Medium Large

Increase with Scheme

Above Objective/Limit
Value With Scheme

(≥35 days)
Slight 

Adverse
Moderate 
Adverse

Substantial 
Adverse

Just Below
Objective/Limit Value

With Scheme   
(32-<35 days)

Slight 
Adverse

Moderate
Adverse

Moderate 
Adverse

Below Objective/Limit
Value With Scheme

(26-<32 days)
Negligible Slight 

Adverse
Slight 

Adverse 

Well Below
Objective/Limit Value

With Scheme 
(<26 days)

Negligible Negligible Slight 
Adverse

Decrease with Scheme

Above Objective/Limit
Value Without Scheme

(≥35 days)
Slight 

Beneficial
Moderate 
Beneficial

Substantial 
Beneficial

Just Below
Objective/Limit Value

Without Scheme 
(32-<35 days)

Slight Beneficial Moderate 
Beneficial

Moderate 
Beneficial

Below Objective/Limit
Value Without Scheme

(26-<32 days)
Negligible Slight 

Beneficial
Slight 

Beneficial

Well Below
Objective/Limit Value

Without Scheme
(<26 days)

Negligible Negligible Slight 
Beneficial

b  Where the Impact Magnitude is Imperceptible, then the Impact Description is Negligible.  
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Box A10.4    Factors Taken into Account in Determining Air Quality Significance

Factors
Number of people affected by increases and/or decreases in concentrations and a judgement on the
overall balance.  
The number of people exposed to levels above the objective or limit value, where new exposure is
being introduced.  
The magnitude of the changes and the descriptions of the impacts at the receptors i.e. using the findings
based on Boxes A8.1, A8.2 and A8.3.
Whether or not an exceedence of a standard or limit value is predicted to arise in the study area where
none existed before or an exceedence area is substantially increased.
Whether or not the study area exceeds a standard or limit value and this exceedence is removed or the
exceedence area is reduced.

Uncertainty, including the extent to which worst-case assumptions have been made

The extent to which a standard or limit value is exceeded, e.g.  an annual mean NO2 of 41 μg/m3 should
attract less significance than an annual mean of 51 μg/m3
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APPENDIX 11: DERIVATION OF REGIONAL BACKGROUND CONCENTRATIONS FOR THE 
NOx:NO2 MODEL

A11.1 Introduction

A new approach to calculating NO2 from NOx concentrations is set out in Section A4.2.  The
approach has been incorporated into an Excel spreadsheet calculator that allows the calculation
of NO2 from NOx and vice versa.

The approach requires the user to input regional background concentrations of O3, NOx and NO2,
adjusted, if necessary, to the assessment year.  Whist these values can be derived from local
monitoring stations, it is critical that the concentrations for each pollutant are obtained from the
same monitoring site, in the same year.  There is also no straightforward way to forecast future
concentrations of O3.

To overcome this limitation, use is made of regional background concentrations of O3, NOx and
NO2 that have been mapped across the UK on a 5 x 5 km grid basis for each year up until 2020.
These mapped values have been averaged for individual UK local authority areas. In the UK,
users of the NOx:NO2 converter can thus assign default regional background concentrations by
simply selecting the appropriate local authority area from a  drop-down menu.

A recommendation for how this simple approach might be used in Ireland is set out below.

A11.2  Adaption of the Approach for Ireland

The 2009 estimated O3, NOx and NO2 concentrations for all local authorities in Northern Ireland
are shown in Table A11.1.  The average values across Northern Ireland were 66.5 µg/m3 (O3), 5.1
µg/m3 NOx and 3.9 µg/m3 NO2. These average values are reasonably well represented by
Craigavon and it is recommended that users of the calculator select this local authority to assign
the default regional background concentrations when using the calculator.

Guidelines for the Treatment of Air Quality During the Planning and Construction of National Road Schemes

NATIONAL ROADS AUTHORITY
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Table A11.1    Regional background pollutant concentrations assigned to local authorities in
Northern Ireland, µg/m3 (2009).

Local Authority O3 NOx NO2
Fermanagh 67.4 3.6 2.9
Omagh 67.2 3.9 3.0
Dungannon 67.0 4.2 3.3
Strabane 67.3 3.7 2.9
Derry 66.7 4.6 3.6
Limavady 67.2 3.9 3.1
Armagh 67.0 4.4 3.4
Newry and Mourne 66.9 4.4 3.4
Banbridge 66.7 4.8 3.7
Down 66.9 4.5 3.4
Lisburn 65.9 6.1 4.6
Craigavon 66.5 5.1 3.8
Cookstown a 67.1 4.1 3.2
Magherafelt 67.0 4.2 3.3
Coleraine 67.1 4.1 3.2
Ballymena 66.9 4.6 3.4
Moyle 67.5 3.7 2.8
Larne 67.0 4.5 3.4
Carrickfergus 65.8 6.3 4.7
Newtownabbey 65.4 6.9 5.1
Belfast 62.4 12.0 8.6
North Down 64.9 7.7 5.7
Ards 66.6 4.9 3.7
Castlereagh 65.0 7.5 5.6
Ballymoney 67.2 4.1 3.1

Average 66.5 5.1 3.9
a Concentrations for this local authority most closely represent the Northern Ireland average.



G: Existing Trees 
• add on understorey shrubs/groundcovers 

to create the illusion of a dense forest  
• species of spiritual / religious & medicinal 

value 

H: Perimeter 
• add on trees & shrubs along bare edges 

of the development to create enclosing 
screen /  perimeter  

• species of spiritual / religious & medicinal 
value 

B: “Traditonal Kampung House” 
• coconut plantation surrounding 
• species of fruit trees used in dessert and 

cooking; (e.g. banana, papaya, belimbing 
bulu, limau purut) 

• palms & bamboo that could provide food, 
medicine, utensil/tools & house repair 
(e.g. coconut, betel nut, pinang rajah, 
buluh padi) 

• plants with ornamental & medicinal value 
(e.g. bunga raya, kemunting cina, lidah 
buaya, lidah jin) 

• herbs for medicinal & cooking purpose 

A: “Stream / Pond” 
• plants of food, medicinal and  

construction value found near bodies of 
water 

• riparian planting 
• mangrove species, water plants  

C: “Rumah Ibuh” 
• timber used for wood carvings, house & 

fence construction, grave markers etc. 
• species harvested for materials used in 

crafts such as basket weaving, parang 
handles, food containers etc. 

• species harvested for materials for the 
making or processing of dyes, oil & resin 
(e.g. batik making) 

E: “Farm” 
• variety of perennial vegetables for 

permanent display (e.g. legumes, tubers, 
herbaceaus)  

• hands on volunteer “farm” (variable types 

of vegetables in accordance with planting 
program) 

D: “Paddy & Fields” 
• terraced dry paddy:  highland rice 
• lower fields: corn, sugar cane, field grown 

crops. 

F: “Fruit Orchard” 
• variety of fruit trees 
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FIGURE 4  land use
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Based upon the data available at www.ura.gov.sg/uramaps/.  This information is based on the Master Plan 2008 as approved by 
the Minister for National Development on 27th November 2008. © Singapore Government

MRT Stations

Eco Lake

Faculty of Law, National 
University of Singapore

Sports Grounds

Tyersall Forest

1

2

3

4

5

1

2

5

3

4

* The boundary of the Singapore 
Botanic Gardens Conservation Area 
is due to be adjusted in 2014 so as to 
include the Bukit Timah Campus.

*



Ev
an

s R
oa

d

Bukit Timah Road

Cl
un

y 
Pa

rk
 R

oa
d

Tyersa
ll R

oad

Gallop Road

Ty
er

sa
ll 

Av
en

ue

Holland Road

Cl
un

y 
Ro

ad

Nassim
 Road

Fa
rre

r F
ly

ov
er

TyyyTyT
e

nu
e

Cl
R

d

15

17

16                           

14

12

1113

10

8

79

6

5

3

2
1

4

18

Fa
rre

r F
ly

ov
er

0 100m 200m

Eco Lake/Former Economic Gardens

Plant Resource Centre

Jacob Ballas Children’s Garden

Palm Valley and Symphony Lake

Healing Garden

Potting Yard and Plant House Zone

Saraca Stream Zone

Former Raffles College Houses
and Setting 

Rainforest

Raffles Building and Setting

Ginger Garden and The Dell

Swan Lake and Lawns

Evolution Garden

National Orchid Garden and Nursery

Botany Centre and Setting

Central Zone

Bandstand Hill

Tyersall Learning Forest

Tyersall 
Learning 
Forest Core

Tanglin CoreTanglin CoreTanglin CoreTanglin Core

Central Central Central Central Central 
CoreCoreCore

Bukit Timah CoreBukit Timah CoreBukit Timah CoreBukit Timah CoreBukit Timah CoreBukit Timah CoreBukit Timah CoreBukit Timah Core

Proposed World Heritage 
Site Boundary

Singapore Botanic 
Gardens Boundary

Landscape Character Areas

3

1

11

4

2

12

5

13

6

14

7

15

8

16

9

17

10

18

FIGURE 9 GARDEN ZONES & cHARACTER aREAS

DATE 2013

N

NTS



Ev
an

s R
oa

d

Bukit Timah Road

Cl
un

y 
Pa

rk
 R

oa
d

Tyersa
ll R

oad

Gallop Road

Ty
er

sa
ll 

Av
en

ue

Holland Road

Cl
un

y 
Ro

ad

Nassim
 Road

Fa
rre

r F
ly

ov
er

0 50 100 150 200 250 300 350 400 450 50025
Meters

Scale 1:2500

0 100m 200m

Proposed World Heritage 
Site Boundary

Singapore Botanic 
Gardens Boundary

Conserved 1860s layout of 
Pleasure Gardens (contains some 
later additions)

Chinese Tombs (1842–81)

Houses 1–5 
(Completed between 1924 and 
1928)

The Garage 
(Completed between  1924 and 1928)

E.J.H. Corner House (1910)

Palm Valley (1879)

Burkill Hall (1868)

The Dell (1882)

Swan Lake (1866)

Gazebo 2 (date unknown)

Pergola (1957)
Historic 1935 location 

Symphony Lake (1976)
Historic location 

of Cluny Lake, originally 
excavated in the late 

19th century

Primary Rainforest (pre–
dating 1859)

Ridley Hall (1882)

Sundial Garden (1929)

Low Brick Wall (1937)

Bandstand (1930)
Located on band parade area 
(dated 1860’s)

Tanglin Gate 
Historic 1860s location
(current gate dated 2006)

Potting Yard Area
(Historic 1880s location)
Current buildings dated 1997–2009

Brick Steps (Early 1940s)

Plant House Garden (1950s)
Incorporates some small features 
from the original 1880’s Plant House

House 6 (1919)

Holttum Hall (1921)

Marsh  Garden (1969)
Incorporates remnants of rhino 
wallows dating back to the 1870s

Raffles Building (1958)
formerly known as Raffles Hall

Swan Lake Gazebo 1 (c.1850s)
Brought to the Gardens in 1969

FIGURE 14 EXTANT HISTORIC FEATURES

DATE 2013

NTS

N



Ev
an

s R
oa

d

Bukit Timah Road

Cl
un

y 
Pa

rk
 R

oa
d

Tyersa
ll R

oad

Gallop Road

Ty
er

sa
ll 

Av
en

ue

Holland Road

Cl
un

y 
Ro

ad

Nassim
 Road

Fa
rre

r F
ly

ov
er

0 50 100 150 200 250 300 350 400 450 50025
Meters

Scale 1:2500

B

C

A

Fa
rre

r F
ly

ov
er

0 100m 200m

A

B

C

A

B

C

Jacob Ballas Children’s 
Garden Extension

Plant Resource Centre 
Redevelopment

Ethnobotany Garden

National Orchid 
Garden Redevelopment

Tyersall Learning Forest

Enhancements to the Potting Yard

Provision of new food/beverage outlets 
in the Garage

Renovation of Ridley Hall Guest Room 

Proposed World Heritage 
Site Boundary

Singapore Botanic 
Gardens Boundary

Buildings / Structure

FIGURE 17 PLANNED DEVELOPMENTS

DATE 2013

NTS

N



Ev
an

s R
oa

d

Bukit Timah Road

Cl
un

y 
Pa

rk
 R

oa
d

Tyersa
ll R

oad

Gallop Road

Ty
er

sa
ll 

Av
en

ue

Holland Road

Cl
un

y 
Ro

ad

Nassim
 Road

Fa
rre

r F
ly

ov
er

B

C

A

Fa
rre

r F
ly

ov
er

0 100m 200m

A

Jacob Ballas Children’s 
Garden Extension

Plant Resource Centre Redevelopment
(development is ongoing)

Ethnobotany Garden

National Orchid 
Garden Redevelopment

Tyersall Learning Forest
(development is ongoing)

Enhancements to the Potting Yard

Provision of new food/beverage outlets 
in the Garage (prior to this, repair and 
refurbishment is being carried out.  
Please refer to pg 36 of the Nomination 
Document)

Renovation of Ridley Hall Guest Room
(completed) 

Proposed World Heritage 
Site Boundary

Singapore Botanic 
Gardens Boundary

Buildings / Structure

FIGURE 17a PLANNED DEVELOPMENTS

DATE 2014

NTS

N

B

C



Ev
an

s R
oa

d

Bukit Timah Road

Cl
un

y 
Pa

rk
 R

oa
d

Tyersa
ll R

oad

Gallop Road

Ty
er

sa
ll 

Av
en

ue

Holland Road

Cl
un

y 
Ro

ad

Nassim
 Road

Fa
rre

r F
ly

ov
er

FIGURE 18 ownership

DATE 2013

0 100m 200m

Private Land

State Land

State Land leased to the National Parks Board 
(99 year lease 1990–2089)

State Land allocated to the Ministry of 
National Development and managed 
by the National Parks Board

State Land allocated to the 
Ministry of Education

State Land allocated to the National 
University of Singapore

Proposed World Heritage 
Site Boundary

Singapore Botanic 
Gardens Boundary

NTS

N



0 50 100 150 200 250 300 350 400 450 50025
Meters

Scale 1:2500

1

2

3

4

5

6

8

9

7

10

11

12

14

13

0 100m 200m

Proposed World Heritage 
Site Boundary

Singapore Botanic Gardens Boundary / 
Tree Conservation Area

National Park

Conservation Area

Nature Area

Heritage Trees

Conserved Buildings

Conserved Structure

6

7

13

8

14

1

9

2

10

4

3

11

5

12

Buildings of 
the Former 
Raffles CollegeHouse 4

Ridley Hall

House 3

The Garage

Holttum Hall

House 2

Burkill Hall

House 1

E.J.H. Corner House

Raffles Hall / Building

Swan Lake Gazebo

House 5

House 6

Bandstand

FIGURE 19 designations

DATE 2013

NTS

N

* The boundary of the Singapore Botanic Gardens 
Conservation Area is due to be adjusted in 2014 
so as to include the Bukit Timah Campus.

*



3 Storey Mixed Land

Good Class 
Bungalow Area

2 Storey Mixed Landed, 
2 Storey Bungalows and 
2 Storey Semi–detached

Area within the vicinity of the Gardens 
where more stringent height controls are 
in place to protect the visual amenity of 
the Gardens (Building Height Plan)

Proposed World Heritage 
Site Boundary

Singapore Botanic 
Gardens Boundary

Proposed Buffer Zone Boundary

Landed Housing Area
NB: This is a guide plan on landed housing form and height. 
It is not a detailed land use or zoning plan. The areas shown 
may include existing non–residential uses or non–landed 
properties, which will be subject to prevailing planning controls 
applicable to such uses.

0 100m 200m

FIGURE 20 building height control

DATE 2013 (UNDERLYING MAP DATA 2008)

N

Based upon the data available at www.ura.gov.sg/
uramaps/.  This information is based on the Master 
Plan 2008 as approved by the Minister for 
National Development on 27th November 2008.   
© Singapore Government







 
 
 

Singapore Botanic Gardens, 1 Cluny Road, Singapore 259569  Tel: +65 6471 7138  Fax: +65 6467 4832 

23 February 2015 
 
Ms Regina Durighello 
Director 
World Heritage Programme 
International Council on Monuments and Sites (ICOMOS) 
11 rue du Seminaire de Conflans 
94220 Charenton-le-Pont 
FRANCE 
 
Dear Ms Durighello 
 
Below, please find our response to your letter of 22 December 2014 requesting 
further information with regard to the Republic of Singapore’s bid to inscribe the 
Singapore Botanic Gardens (SBG) as a UNESCO World Heritage Site.  We are most 
grateful for the opportunity you afforded us on 30 January to clarify the intent of 
ICOMOS’s questions with your specialists by Skype. 
 
Boundaries of the nominated property and buffer zone 
 

Question 1: 
 

“Could the State Party clarify the boundaries and use of the former economic 
garden, in the light of its importance to the innovative and pioneering rubber 
cultivation techniques?” 
 

In our letter to ICOMOS (Paris) dated 24 October 2014 we clarified the rationale for 
not including all of SBG’s former Economic Garden within the proposed boundary of 
the site to be inscribed.  We explained that in 1925 much of the northern part of the 
Economic Garden was annexed for the construction of Raffles College.  Later, this 
land was returned to SBG’s management in stages from 1985.  It comprises both 
low-lying flat land and elevated sloping land. 
 
The low-lying northern parts of the Economic Garden were where the experimental 
Pará rubber plantation was grown from or after 1879 until its removal c. 1925. But 
none of the former rubber trees in this area remains.  For this reason we decided to 
treat this low-lying land as Buffer Zone.  Please see Figure 6 (p. 17) in the 
Nomination Dossier (annexed to this letter, for easy reference, as Annex A) for 
details of how much of the former Economic Garden is proposed for inscription (note 
that the original full extent of the Economic Garden is the extension marked on the 
map captioned “Extent between 1879 and the early 1920s”, and its current extent is 
captioned “Extent between 2004 and 2005”). 
 
However, it should be noted that rubber was actually introduced to SBG in 
1877, before being planted in the Economic Garden in or after 1879.  Thus, 
rubber was first established in the heritage core of SBG, to the south of the 1879 
Economic Garden, in the north end of Palm Valley, where a monument was erected 
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in celebration of the 100th anniversary of its introduction.  Around the monument are 
mature descendants of the originally introduced rubber plants, so that there is both a 
spatial and genetic link between the past and the present.  Third generation 
descendants of the original rubber tree introductions are planted elsewhere, in the 
Tanglin Core, such as on the lawn south of Holttum Hall.  Both the monument site 
and the Holttum Hall (Lawn C) plantings are within the proposed boundary of the 
World Heritage site and help tell the story of rubber at SBG.  The third generation 
plantings near Holttum Hall are also close to Ridley Hall, the former office of SBG’s 
first Director, Henry Ridley (latterly one of the world’s greatest botanists and 
plantsmen), built in 1882.  Ridley’s research and pioneering work on rubber 
cultivation and techniques for tapping latex led directly to the early 20th century 
plantation rubber boom in Southeast Asia.  Thus, while the former Economic 
Garden was the physical space in SBG where rubber trees were planted from 
1879 for Ridley’s subsequent research, it is SBG as a whole, taken together 
with its innovative and pioneering activities under Ridley, which should be 
considered with respect to its contribution to rubber cultivation.  Ridley’s 
research at SBG led directly to over 300,000 hectares of rubber being planted 
in Southeast Asia, where none had been grown before.  This firmly established 
SBG as a globally impactful site of human interchange through the revolutionary 
changes in the Southeast Asian landscape that stemmed from the experimentation 
with the crop by Ridley at SBG. 
 
Artefacts from Ridley’s experimentation with rubber are on display in SBG’s Heritage 
Museum in Holttum Hall. We attach a map showing the positions of the monument, 
rubber trees and aforementioned buildings, together with an image of the monument 
itself (Annexes B & C). 
 
Besides rubber, many historic specimens of economic crop species survive on the 
elevated sloping land of the former Economic Garden within the proposed site for 
inscription. They include oil palms, gutta percha, nutmegs, cacao, durian, Putat Laut 
(Barringtonia asiatica), Tahitian Chestnut (Inocarpus fagifer), candle butter tree 
(Pentadesma butyracea) and Belinjau (Gnetum gnemon). These give authenticity to 
this section of the former Economic Garden.  For example, this area still retains 7 
very old specimens of African oil palm (Elaeis guineensis) planted to produce seeds 
to establish some of the early plantations in the region, following Ridley’s advice (in 
the Gardens’ Agricultural Bulletin vol. 6(2): 37–40 (1907)) that the species had 
economic potential, which created a demand for seed (as noted in SBG’s annual 
report for 1907).  The species was first introduced to SBG in 1875 and new plantings 
were made to supply seeds for plantation purposes in 1920, as recorded in the 
Gardens Bulletin in that year. The 7 remaining specimens in the Economic Garden 
are from this 1920 planting.  Two officially recognised Heritage Trees of white gutta 
percha (Palaquium obovatum) represent one of the earliest examples of ex situ 
conservation.  They were planted by Ridley in 1897 to ensure the species did not go 
extinct, since it was being unsustainably exploited in forests of the region for its latex, 
which was used to insulate undersea communication cables.  The white gutta percha 
specimens, candle butter tree, Putat Laut and historic African oil palms are located 
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within or beside the modern Evolution, Healing and Fragrant Gardens, as marked on 
the map annexed here (Annex D). 

__________ 
 
Comparative Analysis 
 

Part I of Question 2: 
 
“ICOMOS noted that the State Party considers that no other region of the World can 
claim to have produced botanic gardens as productive or as cutting edge as those in 
the South and Southeast Asia. However, ICOMOS considers that this statement was 
not substantiated and demonstrated in the comparative analysis and it would thus be 
appreciated if this could be addressed.” 
 
Your letter of 22 December 2014 cites the statement “no other region of the World 
can claim to have produced botanic gardens as productive or as cutting edge as 
those in the South and Southeast Asia”, which is quoted from page 101 of our 
Nomination Dossier (annexed to this letter, Annex E). We highlight that the 
statement was made in the context of “Tropical Colonial Botanic Gardens” (the 
heading on page 101), and should be read with its preceding sentence, extracted in 
full below:  
 

“Among all colonial botanic gardens in the world, South and Southeast Asian 
gardens have an unrivalled importance in colonial history.  No other region of 
the world can claim to have produced botanic gardens as productive or as 
cutting edge as those in South and Southeast Asia”  
 

The statement was not intended to compare botanic gardens worldwide. In any case 
it is difficult to compare tropical and temperate gardens due to the impact of 
differences in climate upon the plant collections and their scale of cultivation.  
 
During the European colonial period (17th–19th centuries) the Portuguese, Spanish, 
Dutch, French, German and British administrations established experimental 
gardens in their territories in South America, the Caribbean, Africa, tropical Asia and 
Australasia.  Many plants of potential economic (including medicinal) value were 
trialled in these tropical gardens.  However, only a few species proved to be of major 
economic importance and therefore had significant impact on the economic and 
social histories of the regions in which they later became established.  
 
Cinchona was one such example. The British and Dutch brought it from South 
America and successfully cultivated in India, Sri Lanka and what is now Indonesia for 
the production of quinine as a cure for malaria, which was severely affecting the 
health of their colonial armed forces.  Similarly, the British introduced South 
American Ipecacuanha to its Asian gardens for cultivation as a cure for dysentery – 
this plant was first successfully cultivated at SBG.  There were also other crops that 
were successfully cultivated by the European colonial administrations including food 
& beverage commodities, such as sugarcane, tea and coffee, which soon became 
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pan-tropical crops (not of merely regional significance). They were developed 
through the actions of various gardens around the world, including sugarcane and 
coffee at SBG.  Asian and Southeast Asian botanic gardens, and especially those 
belonging to the former British colonies (and most notably SBG), were hence the 
source of many new plantation and horticultural crops that literally changed the 
economic world and principally in the Southeast Asian region itself.  A key factor in 
this was also the abundance of skilled agricultural workers in the region, which 
enabled large scale agro-industry to develop rapidly (Brockway (1979), cited below). 
 
SBG itself was the principal initial source of three important crops (1896–present), 
which have only been cultivated on a significant scale outside of Southeast Asia in 
recent times.  These are Pará rubber (Hevea brasiliensis), African oil palm (Elaeis 
guineensis) and hybrid orchids, crops that are of great significance in the region and 
are now major world crops serving many industries and commercial interests.    
Another crop of significance developed especially in tropical and subtropical Asian 
gardens was indigo for dye (from various species of Indigofera) and, similarly, 
pineapple, which was an important fruit crop trialled at SBG and formerly used as a 
cash crop on young rubber plantations in the region. 
 
SBG still retains 7 very old specimens of the species of African oil palm (Elaeis 
guineensis) from which seeds were produced to establish some of the early 
plantations in the region, following Henry Ridley’s advice, in the Gardens’ Agricultural 
Bulletin vol. 6(2): 37–40 (1907), that the species had economic potential.  He 
distributed 3,000 seeds of the species following the publication of this paper.  It was 
first introduced to SBG in 1875 and then new plantings were made to supply seeds 
for plantation purposes in 1920, as recorded in the Gardens Bulletin in that year – 
the 7 remaining specimens in SBG are from this 1920 planting and are within the 
area proposed for inscription.   
 
Orchid breeding also continues to be an important activity at SBG as part of the VIP 
orchid naming programme established in 1956 and this gives continuity to the 
tradition of economic botany at SBG. The history and global contributions of SBG’s 
orchid breeding programme is detailed in pages 87-88 & 91 of our Nomination 
Dossier.   
 
The study by T. & W. Musgrave (2000), An Empire of Plants (cited below), suggests 
that there were few if any other historically significant crops that were trialled or 
developed in this way which can be associated specifically with other tropical regions 
of the world or their local gardens.  The only exception is perhaps sisal fibre, which 
was taken from tropical America and established in the East African territories of 
Germany (modern day Tanzania & Kenya) late in the 19th century (Brockway (1979), 
cited below). 

_____________ 
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Part II of Question 2: 
 
“Furthermore, it would be helpful if the comparative analysis could also be expanded 
in terms of the contribution of the property to rubber cultivation in comparison to work 
done by Kew Royal Botanic Gardens and by gardens in other parts of the British 
Empire as well as by the Botanical Garden in Rio de Janeiro, Brazil.” 
 

 
i. The contributions of SBG to the cultivation of rubber 

 
In relation to Pará rubber cultivation, SBG was where its first Director, Henry Ridley 
(1888–1912), conducted cutting edge research and development. This led to the 
establishment of the rubber plantation agro-industry worldwide, and especially in 
Southeast Asia, where most of the world’s production continues to this day (see the 
bibliographic reference from IRRDB, the international body governing rubber 
research, cited below, which details Ridley’s work on pages 60–61).   
 
That rubber first became a significant plantation crop at the end of the 19th century 
was due to Henry Ridley’s persistence in promoting it. Before 1910, rubber latex was 
mainly sourced from wild stands of the tree in Amazonian Brazil, where its harvest 
was unsustainable as it often resulted in the death of the trees.  It was Ridley who 
demonstrated how the trunk of cultivated trees could be sustainably tapped for latex 
by removing strips of the bark, rather than simply cutting into the trunk as previously 
practised. He also demonstrated that tapping in the morning was more productive 
than in the afternoon.  He determined the optimum planting density for the crop and 
advocated contour planting on terraces to prevent soil erosion.  He also developed 
new techniques for curing and preparing the latex for transport overseas, where it 
could be manufactured into the myriad products that derive from rubber today.  Latex 
samples harvested by Ridley and a prototype rubber sheet press developed by him 
can be seen in SBG’s Heritage Museum in Holttum Hall (see images attached here, 
Annex F).  The early motorcar and bicycle industries and the modern aircraft 
industry have relied heavily on such natural rubber latex, the physical qualities of 
which cannot be entirely mimicked by artificial means. The tyres of jet aircraft are 
made from nearly pure natural latex, without which safe modern air travel would not 
be possible, since natural rubber has the unique property of becoming stronger when 
stretched, such as on impact with the runway surface. 
 
Ridley and his successor, Henry Burkill, actively selected the trees with the highest 
latex production and harvested seeds from these to improve the performance of the 
plantation crop.  By 1917 SBG had supplied more than 7 million seeds to Southeast 
Asia and beyond, founding new rubber plantations over a period of around 30 years 
(1896–1925).  While other contemporary leaders, such as Sir Hugh Low in Malaya, 
also promoted the crop, it was Ridley’s work with it at SBG that made the industry 
viable on a global scale.  
 
20 years of experimental work went into Hevea brasiliensis at SBG (1877–1896) 
before Ridley began to distribute seeds and seedlings, along with the advice that led 
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to its wide-scale planting.  Malayan planters started a wild rush into rubber planting 
in the first decade of the 20th century, with large sums of British capital raised on the 
London stock exchange.  Southeast Asian production soon overtook Amazonian wild 
rubber on the world market. By 1920 Malaya was producing half of the world’s latex 
harvest. The switch from the unsustainable harvesting of latex from wild Amazonian 
trees to sustainable plantation agriculture caused the collapse of the first rubber 
boom, and by 1919 the Brazilian market had effectively closed. Between the two 
World Wars (1919–1938), Singapore, as the principal port of export of latex, was 
justly described as the “rubber capital of the world”.  In 1934, during the last 
decade of the colonial era, over 1,090,000 tons of crude rubber was coming 
from the British, Dutch and French plantations in Southeast Asia and only 
14,000 tons from all other sources including Brazil.  Wycherley (1958, cited 
below) states that at the time of writing there were 400,000 small-holders 
producing rubber in Southeast Asia and that this industry was employing 
250,000 persons. 
 

ii. The contributions of Kew Gardens to rubber cultivation, compared with 
SBG 

 
In 1873, the Royal Botanic Gardens Kew received the first small consignment of 
rubber seeds from Brazil and 6 seedlings were taken to the Calcutta Botanic Garden 
in the same year.  The climate in Calcutta did not suit the species and the seedlings 
eventually died. Kew also encouraged the investigation of other latex-producing 
plants, such as Hevea spruceana, Landolphia, Manihot glaziovii, Eucommia, Alstonia 
and Fosteronia (Desmond, R. (2007), The History of the Royal Botanic Gardens, 
Kew, 2nd ed.: 260; Russell, T.A. (1958), cited below), but none of these proved 
significant as plantation crops. 
 
In 1876, Kew received some 70,000 seeds of Pará rubber from Brazil via Henry 
Wickham.  Of these less than 4% germinated, but in the same year seedlings were 
successfully transported to Sri Lanka, where they were planted in the Peradeniya 
and Henarathgoda Botanic Gardens.  The following year SBG received 22 seedlings, 
sending half of these to Malaya (Peninsular Malaysia).  All of these later 
introductions were successful. 
 
The Sri Lankan plantings later supplied planting material to the plantation industries 
that developed in that country and in India, whereas SBG’s stock was used to supply 
the rest of Southeast Asia as well as smaller plantations in British colonies in Africa 
and the Caribbean.  When the plantation rubber boom began early in the 20th 
century it was the seeds and saplings supplied by SBG that enabled most of the 
expansion of plantations to occur, such that by 1920 Malaya was producing half of 
the world’s latex harvest.  
 
The Royal Botanic Gardens Kew’s role in the rubber industry was mainly the supply 
of Pará rubber seedlings in the 1870s and their transfer to Sri Lanka, Mauritius, 
Myanmar, Singapore, Bogor (Indonesia) and various East African countries.  
Thereafter, the plant became a significant crop in Sri Lanka and India, and in 



 

Page 7 of 11 

Singapore and adjacent Southeast Asian countries (the latter mostly supplied with 
seed of selected high-latex yielding strains from SBG), but not in any significant way 
elsewhere.  In 2005, Malaysia, Indonesia and Thailand produced together 70% of 
the world’s rubber latex (as stated in the IRRDB reference cited below).  China’s 
current rapidly growing rubber industry in Yunnan Province has its origin in trees 
supplied from Singapore in 1904. 
 
Hence, Kew and SBG’s contributions to the early rubber industry should be seen as 
distinct yet mutually dependent.  It was Kew that supplied the first few seedlings, 
while it was SBG that provided the conditions for their planting, mass-multiplication, 
experimentation, agro-industrial development and eventual distribution to much of 
the Southeast Asian region and elsewhere.  
 

iii. The contribution of the Jardim Botânico, Rio de Janeiro to rubber 
cultivation 

 
According to its official history (cited below), the Jardim Botânico, Rio de Janeiro 
(JBRJ) was not historically involved in the rubber plantation industry, which in Brazil 
is a more recent development, dating from the 1960s.  Rather, in Latin America 
JBRJ was an early pioneer of tea cultivation. 
 

iv. Comparative analysis of SBG in relation to other historic British tropical 
colonial botanic gardens 

 
The only other British colonial gardens with any significant history in relation to Pará 
rubber are the Sri Lankan Henarathgoda and Peradeniya botanic gardens, where 
examples of the tree survive. While Peradeniya is comparable with SBG in terms of 
size and historic purpose, it had less success in growing rubber than its smaller, 
lowland sister garden, Henarathgoda at Gompaha, near Colombo. At Peradeniya 
latex tapping experiments were performed by its Director, Henry Trimen, in 1881.  
That said, he was over cautious in the amount of tapping the trees could be 
subjected to and erroneously recommended that the tree should be planted on land 
subject to flooding, which it does not in fact tolerate.  We have little evidence that 
these plantings were used for purposes beyond being primarily sources of seed for 
local plantations and those in India (where they initially failed) and in Myanmar 
(where there was modest success). However, some experimentation in Sri Lanka by 
John Parkin with the use of acid to coagulate rubber latex is recorded by Brockway 
(1979, see citation below).  Peradeniya’s smaller sister garden, Henarathgoda, is 
notable mainly for its historic rubber and gutta-percha trees, but otherwise functions 
more like a public park than a botanic garden today.  Unlike Peradeniya, it does not 
carry out research. 
 
Apart from the contribution to the development of the rubber industry, we will also 
compare and comment on other 18th/19th century colonial gardens in this region that 
were involved in the trial and development of cash crops. Amongst the British 
colonial botanic gardens of comparable size and function in the tropics, SBG is 
outstanding for its preserved landscape design and continuity of purpose 
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(ongoing botanical research and economic botany).  It is unique in landscape 
terms in being a faithfully conserved example of the English Landscape 
Movement in the lowland tropics, established in 1859. It also houses the most 
significant herbarium in Southeast Asia.  Its many historic living specimens, buildings 
and landscape features are well interpreted by signage and through digital platforms 
to raise public understanding of its historic importance.  All of its 12 officially 
conserved historic buildings, including those associated with the individuals who 
developed key economic crops, such as rubber, oil palm and orchid hybrids, i.e. 
Ridley, Burkill and Holttum Halls, have been fully restored.  SBG’s research 
collections, including the Herbarium and Library holdings are maintained in modern, 
purpose-built environments and carefully curated by scientists of international 
standing. From the horticultural collections, SBG is reintroducing various endangered 
species to their native habitats in Singapore.  We also believe SBG is the best-
resourced garden and more conscientiously maintained in comparison to any of 
those noted below.  The Republic of Singapore’s government, through its Ministry of 
National Development and the National Parks Statutory Board, has provided 
consistent and generous support to SBG over the past 3 decades, investing several 
hundreds of millions of dollars of public funds in its fabric, maintenance and scientific 
research.  SBG does not charge for entry, except for the National Orchid Garden, an 
unrivalled show garden for tropical orchids.  It is the most visited botanic garden 
in the world with currently 4.5 million visits a year. 
 
Only a few British historic gardens in the tropics are comparable to SBG in terms of 
size and historic and current purpose, as described below. Please note that Bogor 
was only briefly part of the British colonial network, thereafter serving the Dutch East 
India Company (VOC): 
 
Peradeniya botanic garden (Kandy, Sri Lanka), established as a British colonial 
garden in 1821, has already been mentioned in relation to rubber.  Overall, 
Peradeniya is perhaps the most similar to SBG amongst colonial gardens, but is laid 
out in a formal style with some trees of economic interest surviving, especially 
timber-producing species.  Its fabric has been largely preserved, though it currently 
suffers from some environmental issues (e.g. an over-abundance of giant fruit bats, 
whose daytime roosts are damaging its historic trees).  Scientific research by its staff 
continues, being particularly focused on local flora and the introduction and breeding 
of garden plants and training of local communities in their small scale commercial 
and domestic cultivation.  However, research is on a smaller scale to SBG in terms 
of publications.  SBG’s scientists produce on average 40 refereed publications each 
year, whereas Peradeniya’s scientists publish less than half this amount.   
 
Penang botanic garden (Penang, Malaysia) was established in 1884 as a sister 
garden to SBG in the Straits Settlements and until the late 1940s was directly 
managed by SBG with similar aims and functions (e.g. economic botany, including 
experimental tapping of rubber trees).  Its former herbarium was incorporated into 
SBG’s collections prior to 1950. Today it retains the lower part of its historic 
landscape, but the famous waterfall above the current boundary is no longer an 
integral part of the site and its staff do not engage in scientific research nor in 
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economic botany.  Nevertheless, it remains a very popular destination for Penang’s 
residents and tourists, show-casing a number of fine heritage trees, including some 
originally planted for their economic potential. 
 
Calcutta botanic garden (Kolkata, India), established 1787, was the most important 
British colonial garden in the 18th & 19th centuries. It was at the forefront of botanical 
inventory/floristic research in Asia (Indian Subcontinent) in the 19th century under the 
leadership of Sir George King, a close collaborator of Henry Ridley at SBG.  As 
such, its collections were a major contributor to the monumental Flora of British 
India, largely written by Kew’s former Director, Sir Joseph Hooker, in his retirement. 
Its significance decreased during the latter part of the 20th century as its purpose has 
changed. Historically it focused on cinchona and tea cultivation, achieving success 
with the latter, bringing Chinese varieties together with Indian varieties.  It was the 
first site where rubber was introduced in 1873, but unsuccessfully, as the climate did 
not suit this crop.   
 
Hong Kong botanic garden (China) was established as a British colonial garden in 
1871.  Its subtropical climate is not suitable for rubber.  It regularly exchanged plants 
of botanical and economic interest with Kew.  Some of its historic fabric survives 
today, but its function has changed as it has become a zoological, rather than 
primarily, a botanical garden. It was renamed in 1975 as the ‘Botanical and Zoological 
Gardens’ to reflect the increased commitments to zoological exhibits. 
 
Yangon botanic garden (Myanmar) was established c. 1886 by an Agri-Horticultural 
Society.  It may have been a secondary site for the cultivation of rubber, but was not 
the first to receive the tree in Myanmar.  It is not presently known to conduct 
significant botanical research. 
 
Sir Seewoosagur Ramgoolam botanical garden (Pamplemousses), Mauritius was 
established by the French as a plant nursery in 1768 and subsequently taken over 
by the British.  Today it is a popular tourist attraction, but no longer functions in its 
original form as a station for acclimatising plants in transit and for the trialling of 
potential crops.  As far as is known, the rubber saplings supplied to the garden in the 
1870s from Kew did not survive; rather it was a trial ground for sugarcane. 
 
Bogor botanic garden (Kebun Raya), was established briefly by the British in 1817, 
then managed and further developed by the Dutch, in West Java (now Indonesia). 
Like Peradeniya, it is comparable with SBG, but formal in its landscape design.  
However, the former colonial governor-general’s palace, which was originally an 
integral part of the site, is no longer an accessible part of the garden.  Its famous 
herbarium of Indonesian flora has been relocated to a distant location, in effect 
taking a key part of its botanical research assets out of the garden.  It was historically 
involved in the first introductions of both rubber and oil palm in Indonesia, though not 
to an extent comparable with SBG in Southeast Asia, and there is only limited 
interpretation of the significance of its heritage to the visiting public.  It has many 
large heritage trees, some planted for their economic potential as timber species.  
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v. Comparison of SBG in relation to other botanic gardens on the World 
Heritage List (besides contributions to the development of the rubber 
industry) 

 
Three other botanic gardens are inscribed on the World Heritage List, whether in 
their own right or as part of larger sites: 
 
Orto Botanico, Padua (Italy), founded in 1545, is the world’s oldest botanic garden 
and preserves most elements typical of a garden of this era. Its focus is on the 
introduction of rare examples of temperate flora to Europe.  It is a university garden 
and is still used for research purposes, but it cannot be compared with SBG on 
account of its landscape genre and temperate as opposed to tropical collections. 
 
Royal Botanic Gardens, Kew (United Kingdom), established 1759, became the 
imperial hub at the centre of more than 100 British colonial gardens during the 18th to 
20th centuries, among which SBG is the best preserved example in the tropics.  Kew 
and SBG are therefore complementary gardens, representative of distinct elements 
of what was the world’s largest gardens’ network during colonial times.  Both have 
extensive research programmes and a strong focus on the conservation of biological 
diversity.  As explained earlier, they were also the two most important institutions in 
the establishment of the plantation rubber industry with distinct but mutually 
dependent roles. 
 
Jardim Botânico, Rio de Janeiro, Brazil, was established by the Portuguese in 1808.  
It is formal in its landscape design, much of which is preserved, but it has played 
only a small role in the development of economic crops, being focused more on 
research towards a better understanding of Brazil’s huge native flora, giving it a 
national rather than regional focus.  It holds the largest and most important 
herbarium in Latin America.  It was inscribed on the World Heritage List in 2012 as 
part of the much wider area designated as ‘Carioca Landscapes between the 
Mountains and the Sea’. It is different from SBG, a British tropical botanic garden, 
from both perspectives of historical significance, national focus of its research and in 
its landscape style. 
 
We hope that the above response answers all of ICOMOS’s queries.  Please let us 
know if it does not and we will happily supply further details in writing before the 28 
February deadline. 
 
 
Yours sincerely 
 

 
 
Dr Nigel P. Taylor 
Director, SBG 



 

Page 11 of 11 

 
 
Bibliography (additional to that cited in Nom. Dossier) 
 
[Anon.] (2006).  Portrait of the Global Rubber Industry. Driving the Wheel of the 

World Economy.  International Rubber Research and Development Board 
(IRRDB), Kuala Lumpur, Malaysia. 

 
[Anon.] (2008).  Jardim Botânico do Rio de Janeiro: 1808–2008.  Instituto de 

Pesquisas Jardim Botânico do Rio de Janeiro.  Rio de Janeiro, Brazil. 
 
Brockway, L.H. (1979).  Science and colonial expansion: The role of the British 

Royal Botanic Gardens.  Amer. Ethnologist 6(3): 449–465. 
 
Musgrave, T. & W. (2000). An Empire of Plants.  People and Plants that changed the 

World.  Cassell & Co., United Kingdom. 
 
Russell, T.A. (1958). Kew and Singapore.  Gardens Bull., Singapore 17: 155–160. 
 
Wycherley, P.R. (1958).  The Singapore Botanic Gardens and Rubber in Malaya.  

Gardens Bull., Singapore 17: 175–186.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



17Singapore 
Botanic 

Gardens

��������	�
��������
�������������

�����������������������

�����������

Ev
an

s R
oa

d

Bukit Timah Road

Cl
un

y 
Pa

rk
 R

oa
d

Tyersa
ll R

oad

Ty
er

sa
ll 

Av
en

ue

Holland Road

Cl
un

y 
Ro

ad

Nassim
 Road

Fa
rre

r F
ly

ov
er

Ev
an

s R
oa

d

Bukit Timah Road

Cl
un

y 
Pa

rk
 R

oa
d

Tyersa
ll R

oad

Ty
er

sa
ll 

Av
en

ue

Holland Road

Cl
un

y 
Ro

ad

Nassim
 Road

Fa
rre

r F
ly

ov
er

Ev
an

s R
oa

d

Bukit Timah Road

Cl
un

y 
Pa

rk
 R

oa
d

Tyersa
ll R

oad

Ty
er

sa
ll 

Av
en

ue

Holland Road

Cl
un

y 
Ro

ad

Nassim
 Road

Fa
rre

r F
ly

ov
er

Ev
an

s R
oa

d

Bukit Timah Road

Cl
un

y 
Pa

rk
 R

oa
d

Tyersa
ll R

oad

Ty
er

sa
ll 

Av
en

ue

Holland Road

Cl
un

y 
Ro

ad

Nassim
 Road

Fa
rre

r F
ly

ov
er

Ev
an

s R
oa

d

Bukit Timah Road

Cl
un

y 
Pa

rk
 R

oa
d

Tyersa
ll R

oad

Ty
er

sa
ll 

Av
en

ue

Holland Road

Cl
un

y 
Ro

ad

Nassim
 Road

Fa
rre

r F
ly

ov
er

Ev
an

s R
oa

d

Bukit Timah Road

Cl
un

y 
Pa

rk
 R

oa
d

Tyersa
ll R

oad

Ty
er

sa
ll 

Av
en

ue

Holland Road

Cl
un

y 
Ro

ad

Nassim
 Road

Fa
rre

r F
ly

ov
er

Ev
an

s R
oa

d

Bukit Timah Road

Cl
un

y 
Pa

rk
 R

oa
d

Tyersa
ll R

oad

Ty
er

sa
ll 

Av
en

ue

Holland Road

Cl
un

y 
Ro

ad

Nassim
 Road

Fa
rre

r F
ly

ov
er

��������������������������!"�������#$

����������������#$������#%$

&�������������

�����������������#%����!""'

����������������#%%�����#(#

���������������!"")����!""$

����������������#(����������������!"�


���������������
��������������

Figure 6 evolution of the gardens’ boundary

NTS

N

USEPYY
Text Box
Annex A

USEPYY
Text Box



xiv NOMINATION
DOCUMENT

��������
N

0 100m 200m

���	
�������	�
������������	���������������������������������������������������	
������	�����	������� ��!��������	
��"���	�
������	������#��������$	�	���	������ %���#��	��	�� ��!��&�'������	�(��	���	��

Figure 1 Nominated Property & Proposed Buffer Zone

�����	
���)	��*��	

#������	
����	��"

'������	�������+�
(��
	�������
��"

usepyy
Text Box
Monument to mark the original site where eleven seedlings of Pará Rubber (Hevea brasiliensis) were first successfully planted in 1877.  Monument is surrounded by mature descendents of the original rubber trees.  

usepyy
Text Box
Third generation descendents of the original rubber tree introductions.  

USEPYY
Text Box
Buffer Zone area where rubber was formerly grown in the Economic Garden.

USEPYY
Line

USEPYY
Line

USEPYY
Line

USEPYY
Line

USEPYY
Line

USEPYY
Line

USEPYY
Line

USEPYY
Line

USEPYY
Line

USEPYY
Line

USEPYY
Line

USEPYY
Line

USEPYY
Line

USEPYY
Line

USEPYY
Line

USEPYY
Line

USEPYY
Line

USEPYY
Line

USEPYY
Line

USEPYY
Line

USEPYY
Line

USEPYY
Line

USEPYY
Line

USEPYY
Line

USEPYY
Line

USEPYY
Line

USEPYY
Line

USEPYY
Line

USEPYY
Line

USEPYY
Line

USEPYY
Stamp

USEPYY
Text Box
Economic Garden

USEPYY
Text Box
Ridley Hall - Named after SBG's first Director, Henry Nicholas Ridley, who used it as his office and laboratory.

USEPYY
Text Box
Botany Centre

USEPYY
Oval

USEPYY
Oval

USEPYY
Oval

USEPYY
Line

USEPYY
Line

USEPYY
Text Box
Holttum Hall - Houses SBG's Heritage Museum where artefacts from Ridley's experimentation with rubber are on display.

USEPYY
Line

USEPYY
Text Box
Saraca Stream

USEPYY
Oval

usepyy
Line

USEPYY
Oval

usepyy
Line

USEPYY
Line

USEPYY
Text Box

USEPYY
Text Box
Annex B

USEPYY
Stamp

USEPYY
Line



Page 1 of 2 

Annex C 
 
 

Monument to mark the original site where eleven seedlings of Pará Rubber (Hevea brasiliensis) 
were first successfully planted in 1877.  The monument is surrounded by mature descendents 

of the original rubber trees, as seen in the background of Photo 3.   
 

   Photo 1 
 
 

  Photo 2 
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Annex C 
 
 

 
 

Photo 3 
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