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Executive
Summary

State Party
Federal Republic of Germany

State, Province or Region
Bavaria, Swabia

Name of Property
Water Management System
of Augsburg

Geographical coordinates to the
nearest second

Map of the nominated property, showing
boundaries and buffer zone Criteria under
which property is nominated

collecting drinking water, in the east diversion canals bordering the western bank of
the Lech River, in the west canals bordering
the eastern bank of the Wertach River and
in the north the Lechkanal running parallel
to the west of the Lech River. The boundaries are set by the canal borders and their 5
metres legal protection zone on both sides
acting as buffer zone. The nomination area
is widened at the area of the fountains on
the Maximilianstraße and in the Lechviertel,
these elements are connected by underground canals and water supply pipes as
part of The Water Management System of
Augsburg. Buildings over the canal system
and expanding over the banks of the canals
are inscribed in a widening of the nomination area.

Criterion: (ii), (iv), (vi)

Draft Statement of Outstanding
Universal Value

a.) Brief synthesis
The Water Management System of Augsburg is located in the Bavarian City of
Augsburg, Germany. A sustainable system
of creative water management evolved in
successive phases through the City’s application of innovative hydraulic engineering,
demonstrating an exemplary utilisation of
water resources over the course of more
than seven centuries to the present day.

The location of the Wasserwerk am
Roten Tor (Red gate) is given as the central
coordinate of the nominated property:
48° 21‘ 36‘‘ N; 10° 54‘ 11‘‘ E

Textual description of the boundaries
of the nominated property

The boundaries of the nominated property
are defined by the limits of the canal system
chosen to represent The Water Management
System of Augsburg. The canal system comprises in the south canals in the Stadtwald
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0 km
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Augsburg is situated on the northern tip of
a gravel plain, formed during the Ice Age,
which spreads between two Alpine rivers,
the Lech and Wertach, as they converge at
the mouth of a great drainage basin. The
glacial gravel deposit acts as a large unconfined aquifer that serves as a natural filter
that produces an inexhaustible source
of purified groundwater that powerfully
emerges in a series of springs that feed
streams known locally as “founders”. Water,
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and Augsburg’s strategic location at the
crossroads of important trade routes, are key
foundations of the growth and prosperity of
the city and its population, and its status as
a flourishing trade metropolis. This city of
emperors, parliaments, wealthy merchants
and bankers was characterised by an aura
of modernity, cleanliness and scientific understanding fostered by The Water
Management System of Augsburg.
The nominated architectural and technological monuments preserve successive
socio-technical ensembles that are vivid
testimony to the City’s continuous successful urban administration and management of
water that brought pre-eminence in two key
stages in human history: the water “art” of
the Renaissance, where exceptional significance is embodied in the standard-setting
achievements of the “fountain masters”
of Augsburg and their influence on the
development of urban water management
systems through technical exchange diffused along European trade routes; and the
Industrial Revolution, when a tradition of
water management that began in the Late
Middle Ages triggered early industrialisation
in a city far from coal, where water – for
power – propelled the textile industry, and
subsequently machine manufacturing, to a
position of international acclaim, and where
renewed innovation sustained Augsburg’s
leading position as a pioneer in hydraulic
engineering well into the twentieth century.
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The Water Management System of Augsburg represents an urban water landscape that is unparalleled in terms of its
surviving successive technical diversity.
The system includes: the sources of both
potable and process water (spring water and
river water, respectively) and their network
of canals and complex of watercourses
that already in the year 1545 kept the two
types of water in strict separation throughout the system (over 300 years before the
cause of cholera was ascertained); water
towers from the fifteenth to seventeenth
century that housed pumping machinery
driven by water wheels and later by turbines to counter the abrupt topographical
change presented by the plateau that hosts
the historic city centre of Augsburg (potable water was lifted to expansion basins
on top of the towers, from which it could
flow by gravity in wooden pipes to consumers); a water-cooled butchers’ hall from
the early seventeenth century; a system
of three monumental fountains of extraordinary artistic quality that are among the
most splendid bronze monuments of the
Renaissance to be found north of the Alps;
Hochablass Waterworks that represents
modern cutting-edge hydraulic engineering
of the late-nineteenth century; hydropower
stations, and finally the hydroelectric power
stations that continue to provide sustainable power in the twenty-first century.

b.) Justification for Criteria
Criterion (ii): The Water Management System
of Augsburg has generated significant technological innovations. The strict separation
between drinking and process water was
introduced as early as 1545, long before
research into hygiene matters established as
a fact that impure water was the reason for
many diseases. An international exchange
of ideas regarding water supply and water
generation evolved which, in turn, inspired
local engineers in their drive for innovations
many of which were tested and implemented
in Augsburg for the first time. Testimonies
are extraordinary works of engineering,
architecture and art, which clearly manifest
the uninterrupted application and further
development of technical and artistic standards over time, i. e. the canals itself, the
weirs, canal crossings monuments, drinking
water works, fountains, a water-cooled
meat cutting, processing and sales facility
and early industrial power generation.
Criterion (iv): As a technological and
architectural ensemble, The Water Management System of Augsburg illustrates the
use of water resources and the production
of highly pure water as the basis for the
continual growth of a city and its prosperity since the Middle Ages. This richness
offered favourable conditions for the everyday life, skilled crafts and trades and

industries to settle in Augsburg, e.g. mills,
tanneries, dye works, textile production
and goldsmiths as well as all phases of
power generation. Significant types of
buildings are drinking water works, fountains, waterpower stations and more.
Criterion (vi): The Water Management of
Augsburg is directly and tangibly associated
with the fundamental idea and concept of
separating drinking and process water as a
prerequisite for sustainable and social development. More than 60 hydro-technology
models from the 17th, 18th and 19th century
in permanent exhibition and depots, original
instruction plans and paintings in the waterworks at the Red Gate (Rotes Tor), sketches,
engravings, manuscripts and printed material in the city’s archives, libraries and art
collections as well as historic daily registers
recording visits of experts are testimonies of
Augsburg´s recognized leading position for
water engineering over centuries. The book
“Hydraulica Augustana”, published by Caspar
Walter in 1754, became one of the early
reference books for hydro-engineers and
documents the extraordinary significance
of the standard-setting achievements of the
fountain masters of Augsburg, their influence
on the development of urban water management systems and the scientific exchange
between different European regions.
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c.) Statement of Integrity
The nominated property The Water
Management System of Augsburg fully
complies with the requirements. The technical-architectural ensemble constituting
the System is of adequate size so it can
fully represent the features and processes
which lend the property its importance.
Moreover, the nominated property is not
threatened by any negative impacts caused
by urban developments and/or neglect.
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d.) Statement of Authenticity
The Water Management System of Augsburg is one of the exceptional and very rare
preserved structures that document the
development of an urban water management
system since medieval times. The system
is still in use, its function is based on the
preserved ensemble of water management
features such as canals, water courses,
waterworks for the production of drinking
water, hydro-technical structures and buildings, a triad of fountains of extraordinary
artistic quality, a water-cooled meat cutting,
processing and sales facility and a range of
hydropower plants. The form and the design
of The Water Management System of Augsburg are largely preserved in its original substance and material. The technical innovation
achieved in Augsburg illustrates clearly
that the community was keen to keep their
drinking water clean, even before research
into hygiene matters was undertaken. The
ensemble of elements of The Water Management System of Augsburg are carefully preserved to convey its significance as a whole.

e.) Requirements for protection
and management
All 22 elements of the nominated property
have been included in the Bavarian heritage
list. They are thus protected by law in accordance with the Bavarian Heritage Protection
Act. All the important upkeep or change
measures and all construction interventions
are to be coordinated with the Lower Heritage Protection Authority of the City of Augsburg and require approval in accordance
with heritage protection law. Large parts of
the nominated property lie in conservation
and FFH areas or within the existing heritage protection areas ‘Ensemble Old Town
Augsburg’ and ‘Olympic Canoe Course’. This
provides extra protection for the nominated
property and elements contained within it,
as strict regulations exist for water quality
control and nature conservation in addition
to building and heritage preservation. The
protection, sustainable use, development
and design quality of the nominated property and its setting are also ensured by
various ordinances, master plans and guidelines elaborated by the City of Augsburg.
Buffer zones have been designated and
mapped for the nominated property.
Besides, throughout the entire nominated
property, relevant sight lines with the
nominated elements have been analysed,
documented and mapped in order to ensure
the visual integrity of the protected asset

also beyond the defined buffer zones.
In order to coordinate and to guarantee the
preservation and proper management of
the nominated property, and to guarantee
its sustainable development, the City of
Augsburg has established a World Heritage Office. Among other things, it checks
any projects and planned constructions
against compatibility with the World Heritage standards and takes care of the regular
review of the general state of conservation
of the property. A Management Plan has
been compiled to define the framework of
the future management of the property.
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Name and contact information of official
local institution / agency

City council of Augsburg
Rathausplatz 1
86150 Augsburg
T +49 (0) 821 324 - 0
E augsburg@augsburg.de

http://www.augsburg.de/welterbe/
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Lech

T +49 (0) 821 324-2115
F +49 (0) 821 324-9405
E welterbe@augsburg.de

Wertach

UNESCO-Coordinator
Ulrich Müllegger
Rathausplatz 1
86150 Augsburg
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1.a Country
Federal Republic of Germany
1.b State, Province or Region
State: Bavaria
Region: Swabia
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1.c Name of Property
Water Management System of Augsburg
1.d Geographical coordinates to the
nearest second
The location of the waterworks at Rotes
Tor (Red Gate) is given as the central
coordinate of the nominated property:
48° 21‘ 36‘‘ N; 10° 54‘ 11‘‘ E
1.e Maps and plans, showing the
boundaries of the nominated property
and buffer zone Refer to page 21
Oberfranken

1.f Area of nominated property (ha)
and proposed buffer zone (ha)

Unterfranken

Mittelfranken
Oberpfalz

Area of nominated property:
112,83 ha
Niederbayern

Buffer zone:
422,49 ha

Schwaben

Augsburg
Oberbayern

Total:
535,32 ha
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Chapter 2.a
Description of Property
Water Management System
The nomination area is defined by the canals
as the most important parts of The Water
Management System. The canals reach from
south to north in their running direction about
20 km, their total length is about 200 km. Their
building dates range from first mentions in
1276 of the Vorderer, Mittlerer and Hinterer
Lech (the Western, Middle und Eastern Lech
Canal) to the rebuilding of the Eiskanal (Ice
Canal) as canoe course in 1972. The origins
and water supplies of these canals come either
from diversions from the Lech and Wertach
rivers and the Singold brook or from sources
in the Stadtwald (City Forest). Most of the
canals still follow their original course and
location, but due to constant damages the
canal borders had to be restored quite often
with changing materials. Hydraulic structures
and installations, like weirs, waterworks and
power stations, directly connected and often
„sitting on top“ of the canals, are also part of
the nomination area. In the region of the Lechviertel (Lech quarter) and the Maximilianstraße
the nomination area partly widens to include
water-related buildings and fountains. Parts of
the Water Management System with newer
installations and lesser authenticity are not
included in the nomination area.
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The Stadtwald (City Forest) is the primary
source for pure drinking water in Augsburg.
Clear and clean water is coming to light in
several natural „pots“ or brooks and was
collected in man-made canals to be transported by gravity on the natural slope to the north
into the city. Some of these sources and the
connected canals are still in use and others
last as archeological remains. Todays drinking
water is pumped out of deep wells in the same
area. The Stadtwald has a high degree of protection as a Natural Reserve and as drinking
water protection zone.
The Lech and Wertach rivers and the Singold
brook deliver process water by means of diversions into canals, which also run down into the
city. This process water was used mostly for
powering mills and pumps and other purposes
in the craft and trade enterprises.
Pure drinking water from the Stadtwald and
process water from the river diversions are
the mainstays of Augsburg´s Water Management System. Both types of water were kept
separated and ran parallel into the city from
at least the middle of the second millenium
onwards. While the drinking water arrived at
the important city entrance at the Rotes Tor,
using a double deck aqueduct with seperated
water canals and a carriageway on top, the low
level made pumping water up to the higher
parts of the central city quarters necessary.
Beneath the Rotes Tor in total three watertowers were erected over time, equipped with
pumping machinery and expansion reservoirs.

The machinery has not survived, but the Rotes
Tor, the three watertowers and the adjacent
fountain masters house and workshop form
an outstanding and important architectural
ensemble. Inside the water towers examples
of the ingenious carpenter skills of the fountain
master Caspar Walter have survived as well
as paintings and plans used to explain Augsburgs Water Management System to the many
foreign visitors.
The remains of two old waterworks are
situated in the nomination area of the Lechviertel (Lech district): The Unteres Brunnenwerk (Lower Waterworks) used subsequently
modernized water lifting machinery, which is
not preserved. The current buildings include a
watertower, the pumping house and a castiron trough bridge to transport the separated
drinking water canal over the lower process
water canal. The Wasserwerk am Vogeltor
(waterworks at the Birds Gate) was, as many
others, rebuilt from a fortification tower. The
wooden pumping house has not survived, but
a rebuilt waterwheel in its original location
gives an impression of the former power drive
of the pumps.
The Wasserwerk am Hochablass (waterworks
at the Hochablass) was built 1879 to substitute all older waterworks relying from source
waters and to use more hygienic drinking
water from deep wells. Its advanced technology includes a central turbine-driven horizontal shaft with coupled piston pumps and steel
pressure vessels for pressure compensation.

—
—
—
—
—
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The building with elaborate architecture and
inside ornate painting is conserved together
with the historic machinery and is used as
Technical Museum. The original turbines were
substitued with modern equipment to generate
electricity.
The two major hydrotechnical structures
conserved differ much in their size, but have
both high significance for the Water Management System. The Hochablass (Hochablass
weir) was built in 1910 after a devastative
flood of the Lech river. The preceding simple
wooden and stone side weir, also often victim
of floods and war destruction, was replaced by
a modern solid reinforced concrete and steel
weir ensemble, which was enlarged over the
last hundred years but still retains all its original
parts. Wooden piles of the more primitive
predecessor weirs can still be seen in the Lech
below the Hochablass (weir).
The Galgenablass (culvert) is an early testimony of Augsburg´s idea to secure a clean
drinking water supply by separating drinking
and process water, using a culvert or syphon
to cross a drinking water canal with a process
water canal. Although the separation was largely given up with the building of the Wasserwerk am Hochablass, the drinking water canal
of the Galgenablass is still used to transport
clean water into the Augsburg Zoo.
Augsburg´s consciousness about its own richness of water found a strong impression during
the city´s heyday at the turn of the 16th to
17th century, when three monumental foun-
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f
Bird´s-eye view —
Three monuments:
The Hochablass (weir),
the waterworks at
the Hochablass and
the former Eiskanal of
the waterworks,
nowadays used as a
canoe course

tains were erected on the central city space
and the Maximilianstraße. Largely influenced
by italian examples, dutch sculptors designed
the fountains and the story-telling figures,
most of them closely connected to water. The
fountains could survive until today, the sculptures are copies with the originals displayed in
the nearby Maximilianmuseum.
The Stadtmetzg (Augsburgs’s meat cutting,
storage and market facility) is another building from this era, incorporating an advanced
cooling system by running the Vorderer Lech
through the basement. The canal was deviated
after destructions in the Second World War,
but the original canal course is conserved in
the building, which was partially rebuilt 1930
when the meat cutting and processing was
moved to more modern facilities.
The large amounts of process water available
in Augsburg´s Water Management System
allowed the extended use for water power,
which started with conventional undershot
water wheels hung into the canals. Due to their
wooden construction and permanent exposure to the water their life span was limited
and none of these once numerous wheels
could survive into modern times. In the middle
of the 19th century the much more efficient
water turbines took over, reusing some of the
waterwheels sites and also new locations. The
seven water power plants in the nomination
area within the city limits of Augsburg show a
remarkable spectrum of turbine and generator
development with an Outstanding Universal

—
—
—
—
—
—
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Value on its own, complemented by the early
20th century large power stations at the Lech
canal north of Augsburg. In the first stage of
development the turbines drove direct transmissions in the textile mills. These rarely conserved power transmissions by rope or bevel
gear are partly conserved in the Fabrikkanal
(Factory Canal) and Singold power plants in
Göggingen. They were converted to generate
electric currency like the other stations. Careful
revitalisation and modernization allowed for the
preservation of many of the original machinery
and the architecture of the buildings. Three
larger power plants north of Augsburg, fed
with the combined water power of the Lech,
Wertach and all city canals, collected in the
Lechkanal, were installed in the time between
1900 and 1922. These typical „river“ power
plants have also conserved, besides their ambitious architecture, many of the original machinery, partly presented as museum exhibition.
All parts of the large scale Augsburg Water
Management System, developed over a long
span of modern human history, are represented with the objects in the nomination area.
Starting with the canals first described in
1276, the separated water courses for drinking
and process water, drinking water pumping,
hydraulic engineering structures, fountains,
special buildings and water power plants,
the whole range of installations of The Water
Management System has survived.
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Founding of the city
The founding of Augsburg can be traced
back to the year 15 B.C. Shortly after founding “Augusta Vindelicorum”, the Romans
built an artificial water supply system
consisting of several canals through which
water was channelled to the settlement.
Already at this early development stage of
the system, water was taken from the Lech
by way of diversions.
This first long-distance water conduit was
equipped with “vertical wooden walls” that
contained the process water and transported
it in open ducts. Drinking water was collected from wells and cisterns. The ducts of
this first water system can still be traced
as faults in the soil.

Description of the climate
The average annual temperature in Augsburg is 8.3 degrees Celsius. The city lies
in a moderate climate zone. As a rule, the
warmest month is July, with an average
temperature of 17.6 degrees Celsius, while
the coldest is January with an average
temperature of 1.3 degrees Celsius.
Precipitation in Augsburg is distributed
over the entire calendar year, although
June is the wettest month with an average
amount of precipitation of 111 millimetres,
while February averages only 48 millime-
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tres making it the month with the least
1
precipitation.
Stadtwald (City Forest)
There are numerous springs that surface
in the Stadtwald (City Forest) of Augsburg.
The hydro-geological foundation for these
is provided by the terminal moraines of the
Lech glacier originating during various ice
ages, which developed as a result of melt
water floods in the interglacial periods. The
gravel formations can reach a thickness
of up to 100 metres in the terminal moraines themselves. Their thickness lessens
gradually towards the north, so that the
groundwater that is derived from the Alps
ultimately rises in Augsburg. The water of
the various springs was collected in the
Brunnenbach (source brook) and channelled to the city and the waterworks via open
canals. With the help of pumps driven by
water wheels the water was then distributed throughout the city.
In 1879, the drinking water supply system
was modified so that drinking water was
no longer conveyed as surface water.
Instead groundwater was collected in well
reservoirs and distributed in the city area
with the help of hydro-powered pumps.
This technical innovation was preceded by
a systematic mapping of the groundwater
resources.

Even today, the abundant groundwater
resources in the area of Augsburg’s City
Forest are sufficient to supply the city’s
population with drinking water. The more
than 2,000 hectares of City Forest – Bavaria’s largest contiguous alluvial forest
- constitute one of the largest nature conservation areas in Bavaria. The City Forest
is a water protection zone, too. Because of
their ecological benefits and their special
bio-geographical features, the pinewoods
of the City Forest are part of what is
termed a National Nature Reserve (nationales Naturerbe). Augsburg’s City Forest has
also been declared a “Natura 2000 area”,
and is thus considered a nature reserve of
European importance. The forest area is a
habitat for more than 3,000 species, including many critically endangered animal and
plant species.
People in Augsburg have for a long time
been acutely aware of the fact that the very
existence and the prosperity of the City
were directly connected with its rich water
resources. Consequently, over the centuries smaller plots within the City Forest
were acquired by the City which thus came
to own them. The northern part of the
Siebentisch forest is a case in point: It was
acquired by the City as early as 1602. The
280-hectare area served to secure the existing watercourses. In the years between
1874 and 1908, parts of the Siebentisch
Forest were redesigned and converted into

—
—
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a public park by Karl von Effner and Ludwig
Leybold. The Siebentischpark is a registered monument and enjoys great popularity.
The Meringer Au (floodplain) was pledged
to the City of Augsburg in 1720 by the Elector Max Emanuel for 100,000 Gulden. The
City was granted usage rights for 40 years.
The existing well sources were merged and
the drinking water channelled to the city.
The pledged areas were supposed to be
returned at the end of the 40-year period,
but the City had in the meantime erected
various mills along the bodies of water. The
dispute surrounding water usage was not
resolved before 1840, when ownership of
2
the land was finally transferred to the City.
The last land acquisition occurred in 1924,
when an area of 950 hectares was sold to
the City of Augsburg by Johann Pfeffer of
Memmingen. Since then the City Forest
has not changed size.3 As early as 1926,
the entire City Forest was declared a plant
protection zone. The drinking water protection zone was established in 1991.

Rivers of the City
The Lech has its origins at an elevation
of 1,880 metres, where there are several
brooks and small rivulets that feed the
Formarinbach and Spullerbach brooks. The
confluence of these two brooks at a height
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greatest in springtime and summer when
the snow in the Alps melts.

i
The River Lech with
remains of the
Hochablass side weir

f
Geological map of
the Augsburg area
with the gravel
tonque (red and
yellow) and the rivers
Lech (right) and
Wertach (left)

of 1,610 metres marks the beginning of
the resulting river that is referred to as the
Lech. The section of the Lech between Vorarlberg and Tyrol is called the Oberer Lech.
Its middle section from Füssen to Hohenfurch is referred to as the Mittlerer Lech,
while the Unterer Lech is the name of that
part of the river which lies between Hohenfurch, Augsburg and the Danube. The
Lech is the third largest Bavarian tributary
to the Danube and, after the Isar, carries
the second largest quantity of water of all
Bavarian rivers. It is the body of water with
the greatest water volume in Augsburg is
derived from a water catchment of 4,000
square kilometres. Its flow rate can vary
between 49 and 2300 cubic metres per
second. Its water volume will typically be

The Wertach River originates in the Allgäu
in the area of the Kaltenbrunnen and
Eggbach brooks. At an elevation of 1,078
metres above sea level, the two bodies
of water unite so that downstream from
there they are referred to as the Wertach.
As a result of its numerous tributaries,
the Wertach develops into the second
largest river originating in the Allgäu
Alps. The Wertach reaches Augsburg
from a southwesterly direction, and for a
long time marked the city’s limits to the
west. It finally flows into the Lech north
of Augsburg at an elevation of 461 metres
above sea level. Today’s Wolfzahnau nature
conservation zone is located in the mouth
of the two rivers, which has the shape of a
triangle.
Another natural watercourse flowing into
Augsburg is the Singold. Its source originates in Waal in the Allgäu. From source to
mouth it today extends over approximately
51 kilometres and reaches Augsburg in the
southwest. Until a flood in 1588, the Singold flowed into the Lech in the Wolfzahnau floodplain. The Lech and the Wertach
also merge to the north of the Wolfzahnau.
As a result of the flood, the Singold broke
through to the Wertach, meaning that
many mills fell dry downstream on the Sin-
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gold. The City saw itself forced to erect a
weir on the Wertach in order to be able to
direct water back into the Singold.
Today, the Singold flows into the Fabrikkanal, which in its downstream course
becomes the Senkelbach Canal. The water
carried by the Fabrikkanal reaches the Senkelbach Canal via the Wertach Canal built
in the 1920s and via the Holzbach Canal. In
turn, the Senkelbach Canal flows into the
Wertach.
Until the mid-19th century, the three
Augsburg watercourses named above were
bodies of water that meandered naturally.
Especially the Lech changed its course
frequently. The straightening of the river
was an attempt to deal with recurring
floods. Several reservoirs were built along
the Lech, designed to provide protection
against flooding. These human interventions meant that at many places it was
made more difficult for gravel, fish and
vegetation to make their way downriver
in the Lech. In addition to the water, the
weirs and locks also held back the bedload
carried by the river from the Alps. A study
by the Technical University of Munich’s
Department of Civil, Geo and Environmental Engineering (Lehr- und Versuchsanstalt
für Wasserbau und Wasserwirtschaft der
Technischen Universität München) suggests
that this, in addition to the acceleration
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of the water due to the straightening, has
caused and still is causing a deepening of
the riverbed.
The official go-ahead for the renaturation
of the Lech was given on February 19,
2013. The planned area of the so-called
“Licca Liber” project encompasses the
Lech section between barrage weir 23
and the entry point of the Lech into the
Danube. The renaturation aims at preventing any further deepening of the riverbed
and helping to improve the existing hab4
itats for many animals and plants.
Until some 150 years ago, the Wertach,
too, flowed within a very expansive and
constantly moving riverbed. The Wertach
was characterised by gravel formations
and sandbanks, between which the river

meandered. The Wertach used to overflow
its banks with every flood, which is why it
was decided to narrow its width from 150
to 35 metres to help prevent future floods.
The river course was considerably straightened so that between Ettringen in the Lower
Allgäu and the Augsburg city district of
Göggingen it is now only 30 kilometres long
instead of 50 kilometres.

The River Wertach

s

The straightening increased the flow speed,
and parts of the river bottom were torn
away. Also, the newly installed barrage
weirs held back large amounts of bedload
so that the Wertach has gouged about 3
5
metres into the riverbed since 1980. As a
result, the groundwater level has fallen and
some surface bodies of water and wetland
areas have dried up.
The “Wertach Vital” project for the renaturation of the river was initiated in 1997
by the City of Augsburg, the Free State of
Bavaria and the Lower Nature Conservation
Authority (Untere Naturschutzbehörde). The
Pentecost flood of 1999 made the need
for action more than clear. At that time, a
low-pressure area with the name Quartus
partly coincided with the snowmelt and
resulted in a terrible flood. Large parts of
the city were flooded.
In order to be able to prevent this in future,
the first of three construction phases of the
“Wertach Vital” project was launched on
October 20, 2000, with a ground-breaking
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ceremony. This phase was completed in
2009 so that work on the second construction phase could be commenced at the end
of 2013.
So-called rough ramps are important elements of the construction measures. Ramps
with obstacles were erected to this end.
These slow down the river and reduce its
flow speed. As a rule, large rocks and boulders with diameters of up to 1.20 metres
are used for this purpose. In addition to
the installation of gravel depots, which the
Wertach can ‘attack’ during flooding, the
riverbed was broadened and the river floodplains expanded, including reforestation
measures. A riprap layer of rock was applied
to the floor of the river, which is designed to
prevent any further deepening.
The measures described above benefit not
only the rivers themselves, but also biodiversity, the preservation of Augsburg’s
canal system and the generation of renewable energy in the many hydroelectric power
plants in the Augsburg metropolitan area.
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Canals
Still today, the basis of Augsburg’s rich
water resources is provided by the rivers
Lech and Wertach, which channel water
into the city via artificial canals.
Part of Augsburg is located on the so
called Hochterrasse (high plateau). However, the two rivers pass through the city
on the Niederterrasse (low plateau), at an
elevation of some 15 metres lower.
In order to be able to direct water to the
city, diversions from the Lech were created far to the south of the city, so that the
water could be channelled into the city
making use of the natural gradient.
One of the southernmost of these diversions is the Lochbach Canal. This diversion from the Lech was built more than
10 kilometres to the south of the city of
Augsburg. The Lochbach has supplied the
canals in the Lech district for centuries. It
provided process water as well as water
for hydropower for many businesses.
These included numerous mills, smithies,
tanneries and dye works. It was the hydropower available on the canals that resulted
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in the setting-up of crafts and trade enterprises along the various watercourses.
Many of the businesses may no longer
exist today, but their structures have sustainably characterised the townscape of
the Lechviertel (Lech District). The guilds
of the ropemakers, bakers and farriers
required the power of water wheels, which
were usually located in the backyards of
their workshops, to drive their machines.
The location and position of the buildings
on the canal thus usually has something to
say about their former function.
Usage rights for the Lech canals and the
Lochbach Canal were already regulated
in the town charter of 1276. Water rights
came with the obligation to carry out
structural maintenance work on the canals
and also encompassed their periodic draining. This routine, still practiced today, was
6
enshrined in the town charter as well. Bearing
in mind that today the canals are home to
many animals and plants, the brook cleaning routine is now carried out in a moderate way only so that the canals are not
emptied completely.

p
Bird‘s-eye view:
Canal in the Lechviertel (Lech District)
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deterioration, the idea was brought up to
demolish the entire Lech district and rebuild
it. However, many citizens engaged themselves in favour of the preservation of the
former craftsmen’s and tradesmen’s district,
so that a comprehensive refurbishment of
the area was commenced at the beginning
of the 1980s. In the process, the historic
canals were repaired and many of the canal
sections covered after the war, were uncovered again. As a result of these rehabilitation
measures, the former poor district has over
the years become one of the most popular
districts of Augsburg.

i
Former Eiskanal:
redesigned as canoe
course for the Olympic
Games 1972

f
Bird‘s-eye view:
The Lech District
(North up)

The Lechviertel (Lech District) is bounded
in the east by the upper Lech and in the
west by the City Moat and the Innerer
Stadtgraben (Inner City Moat) respectively.
The Schwallech divides into the Mittlerer
and the Hinterer Lech and crosses through
the entire length of the Lechviertel (Lech
District). Following the loss of imperial
immediacy in 1806 and the resulting incorporation of Augsburg into Bavaria, the
Lechviertel became a residential area for the
poor, whose homes rapidly suffered from
dilapidation. The situation didn’t change
during reconstruction after the Second
World War: it was primarily lower-income
families who continued to live in the Lechviertel. In the 1960s, due to its continuing
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Vorderer Lech
(Western Lech)

destroyed by a bomb. As part of the postwar reconstruction, the canal was redirected
so it now flows into the Mittlerer Lech before
the Stadtmetzg. The Stadtmetzg had stopped
exercising its original function in 1930.

The Vorderer Lech flows through the westernmost part of the Lechviertel (Lech
district). Its existence is documented in
writing in the town charter of 1276. After the
watercourse has passed the aqueduct at the
Rotes Tor, it reaches the waterworks with the
same name. For a long time the water of the
Lochbach brook was not used by this power
plant. But in the 18th century, the fountain
master Caspar Walter had a waterwheel
built on the canal for the lifting of water.
After the Vorderer Lech passed the Oberes
Brunnenmeisterhaus (upper fountain master’s house), which is part of the waterworks,
it reached the nearby Heilig-Geist-Spital
(Holy Spirit Hospital).
The Vorderer Lech is supplied with hydropower to the tune of two cubic metres per
second by the Lochbach Canal. An ever
increasing number of tradesmen and craftsmen settled here over the course of time:
dyers and tanners settled down on its shores
with their houses and workshops and profited from the good water supply.
They were joined by other crafts and workshops requiring large quantities of water, for
example, dye works, goldsmiths and mills.
The Vorderer Lech also powered the waterwheels of a total of four mills. The Pfladermühle is one of the oldest documented mill
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was required. Yet, the canal generated an
astonishing amount of hydropower.
The Mittlerer Lech runs parallel to the Hinterer Lech for a long distance and flows into
the Vorderer Lech at the convent of St. Maria
Stern’s.

Schwallech

operations.
The Stadtmetzg was erected at the northern
end of the Vorderer Lech in 1609 by Elias
Holl. Holl very deliberately chose this location on the Vorderer Lech for the new
central and modern meat cutting, storage
and market facility, as he intended to use
the water of the canal for the cooling of the
building and the disposal of meat waste.
The choice of location in the Lechviertel had
a significant influence on the design of the
Stadtmetzg, as the building was surrounded
by very simple tradesmen’s buildings.
Immediately downstream of the building, the
Vorderer Lech flows into the Mittlerer Lech.
During the Second World War, a building in
the immediate vicinity of the Stadtmetzg was

i
The Vorderer Lech at
the waterworks at the
Red Gate.

The Schwallech receives its water from the
Hochablass via the Kaufbach Canal, previously also named Floßbach canal. For a long
time, the Schwallech served only as a watercourse for rafting and was therefore for the
most part kept free of waterwheels. A plan
drawn up by Wolfgang Kilian in 1626 highlights this fact: There are only two waterwheels on the Schwallech canal on the map.
Immediately downstream from the convent
of St. Ursula’s, the Schwallech forks into the
Mittlerer Lech and the Hinterer Lech.

Hinterer Lech
(Eastern Lech)
The Hinterer Lech, like the Mittlerer Lech,
originates from the Schwallech.
This was another favourite location for many
tradesmen to set up businesses which primarily profited from the hydropower and the
provision of process water.
The Hinterer Lech runs parallel to the Mittlerer Lech for a long distance. Together with
the Vorderer Lech, it flows into the Stadtbach Canal near the Stadtmetzg.

Mittlerer Lech
(Middle Lech)

Stadtgraben
(City Moat)

The Mittlerer Lech, just like the Hinterer
Lech, originates from the Schwallech. Many
waterwheels can be seen in the etching by
Wolfgang Kilian. The type of waterwheel
shown on it represents a very simple layout
of the power transmission from the waterwheel to the drive mechanics, for which no
sophisticated water supply via aqueducts

Coming from the south, the City Moat,
whose course begins at the bastion at Rotes
Tor and flows from there to the Vogeltor
(Bird Gate) along the city walls, was fed by
the Deichel brook. Near the Vogeltor, the
watercourse forks and continues in an easterly direction as the Äußerer Stadtgraben
(Outer City Moat). In its northerly course,
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f
The Schwallech at the
fork into the Mittlerer
Lech and the Hinterer
Lech

the canal crosses the city walls of the Lower
City and continues on its way as the Innerer Stadtgraben. A small side weir on this
branch regulates the water quantity.
Following the removal of the fortifications,
the City Moat was largely filled in. An openair theatre was erected at the bastion at the
Rotes Tor in 1860. Since then, the canal has
contained only small amounts of water.
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Reichenbach‘sche Maschinenfabrik 1848”
was attached to it together with the coat of
arms of the city.
The Innerer Stadtgraben continues on its
path beyond the Unteres Brunnenwerk as
the City Moat and, until the removal of the
fortification systems, used to cross the city
walls after about 300 metres, thus recovering
its function as part of the defence system. In
this location, the Innerer and Äußerer Stadtgraben merge again.

Innerer Stadtgraben
(Inner City Moat)
Stadtbach Canal
Once it has passed the city walls, the City
Moat is referred to as the Innerer Stadtgraben.
The canal is crossed by the Barfüßerbrücke
(bridge of the discalced). This was an important traffic artery, so that Elias Holl, who was
the City’s appointed Master Builder (Stadtbaumeister), was commissioned to plan its
conversion in 1602.
In its downstream course, the City Moat
provided the water to drive the Unteres Brunnenwerk (Lower Waterworks). The drinking
water was distributed with the help of an
aqueduct that crosses the Stadtbach canal.
This complex water distribution system
was already documented by an instructive
painting by Caspar Walter dated 1753. The
aqueduct was replaced by a segmented castiron water bridge in 1848. Its builder was
Carl August Reichenbach. The inscription “C.
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The Stadtbach Canal originates from the confluence of the Vorderer and the Hinterer
Lech. Like most canals in Augsburg, the
Stadtbach canal had several functions. It
ensured the disposal of wastewater and solid
waste, and was used for rafting. However,
its significance had above all to do with the
sheer power it provided: it was able to power
the waterwheels with eight cubic metres of
water per second.
Apart from the waterwheels, a cotton-spinning mill also set up business on the Stadtbach canal. Consequently, it was named
after the canal: Baumwollspinnerei am Stadtbach. Prior to the construction of the power
plant on the Wolfzahnau floodplain, the
Stadtbach brook flowed into the Wertach.
The Stadtbach and Proviantbach brooks
were combined for the benefit of the new
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power plant and the merged watercourse
was called the Auslaufkanal (Outflow Canal),
which, in turn, flowed into the Lech.

The Innerer Stadt-

Behind the waterworks at the Hochablass
a channel was created for ice removal. This
so-called Eiskanal made sure that drifting ice
could not reach the city via the Lech canals
and damage the numerous water wheels
there. As a result of the removal of numerous
waterwheels, together with rising temperatures, the Eiskanal lost its original function.

graben behind the
city wall

Brunnenbach / Brunnenmeisterbach
Canal
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Eiskanal / canoe course

f

traspassing of the

The Brunnenmeisterbach canal was previously referred to as the Brunnenbach
Canal and provided the water for driving the
pumps of the waterworks at Rotes Tor. The
sources of the Brunnenbach Canal originated
in the gravel layers of the Lech plain and the
Meringer Au floodplain, where a groundwater current created an entire system of spring
7
brooks at surface. These were systematically merged as of 1480 and directed to the
city via canals. The resulting watercourses
were given the name of Brunnenbach.8 The
canal system had to be continually adapted
due to armed conflicts and constant changes
concerning its various components. It served
to convey the water of the Grenzgraben,
which was fed by spring water, to the Brunnenbach brook. From there it flowed via the
aqueduct to the waterworks at Rotes Tor.
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From 1945 it was used for canoeing. Finally,
the Augsburg Kajak Club found on the ice
channel a training and competition course,
so that here already in 1948 a Swabian
championship could be held. During the
construction of the canoe route for the 1972
Olympic Games, the ice channel was filled
up for the most part.

i
The segmented castiron water bridge at the
Unteren Brunnenwerk,
installed in the year
1848

The entire complex of the Olympic site was
designed with elements of the then felt as
modern functional architecture in exposed
concrete and with wood paneling. The artificial
landscape is based on the sports facilities in
Munich, which were also built on the occasion of the 1972 Olympic Games. Due to
the natural environment of the Eiskanal, the
course fits in playfully with a sweeping route
into the surroundings. The Olympic canoe
route is fed with water from the Hauptsstadtbach.
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All in all, this area is an outstanding example
for the development of a part of the Augsburger water management system: First, the
city was supplied with water with a tapping
on the high-level drain over the capital creek.
Then the historic waterworks at the Hochablass was operated with the water from the
capital city stream. Another use of this sec-
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tion of the canal system is still taking place
today through canoeing.
The essential design principles followed the
ideas of the Munich Olympic Park. Here, too,
the environment significantly influenced the
design.

p
The artificial landscape
at the canoe course

f
The Eiskanal, pat of wild
water canoe course
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Drinking waterworks
The beginnings of urban drinking water
supply developed in the southern area of
the former city fortifications. Here was the
closest proximity to the drinking and driving
water, which was brought out of the city
forest. In the area of the Red Gate already
existing defense towers were increased and
converted into water towers. These defensive towers were no longer needed, and their
great height offered the ideal conditions
(hydraulic head) for the construction of the
first waterworks. The most important drinking waterworks in Augsburg was in the area
of the Rotes Tor (Red Gate) at the southern
edge of the old town.
The drinking water works were supplied with
power water by means of so-called Ablässe
(diversions) over which the water-rich rivers
Lech and Wertach were drained and supplied
to the city.
The Lochbach Canal is one of these historical branch canals of the Lech that still exists
today. Water diversion from the Lech occurred 14 kilometres south of the city boundary
of Augsburg.
The northernmost branch point is the Hochablass weir in the Lech, from which the water
flows through the Hauptstadtbach (Main City
Canal) into the Kaufbach Canal, and then to
the Schwallech.
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i
Bird´s-eye view: Waterworks

Waterworks at the Rotes Tor
(Red Gate)

at the Rotes Tor (Red Gate)

f
Large and Small Watertower
and the Upper Fountain Master’s
House at the Rotes Tor
(Red Gate)

The external structure of the waterworks at
the Rotes Tor is the same as it was in 1672;
only the wooden construction inside the
building had to be renewed over time owing
to damp and heavy mechanical stress. The
last works at the waterworks took place
between 1832 and 1879 under the head of
the municipal planning and building control
office, Joseph Kollmann. His predecessor
had previously moved the pumping stations
from the water towers into the workshop
yard.
Unlike the other watertowers, the Kastenturm (Box Tower) remained un-changed in
its height, and only the engineering inside it
was modified.
Neither the historical technology nor the
wooden pump houses in the workshop yard
have been preserved to a great extent, but
the water of the Lochbach Canal is still carried over the aqueduct to the waterworks
at the Rotes Tor. Today, the Brunnenmeisterbach (Fountain Master’s Canal) flows in
the old canal bed on the site of the former
workshop, which is now practically stagnant water.

Staircase of the Small Watertower, the pipes, as an art
installation, demonstrate the
former funtion

s

The waterworks consist of the Großer
and Kleiner Wasserturm (Large and Small
Watertower), the Kastenturm (Box Tower),
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Oberes and Unteres Brunnenmeisterhaus
(Upper and Lower Fountain Master’s House)
and the aqueduct.
All the structures comprising the waterworks at the Rotes Tor exhibit the elaborate
design of their interiors, which emphasise
the great importance the citizens of Augsburg attached to their water industry.

Großer Wasserturm
(Large Watertower)
A building survey carried out in 2006
provided data on the individual developmental stages of the watertowers at the
1
Rotes Tor. Seven construction phases were
ascertained at the large watertower itself.
The first dates back to the founding of the
waterworks by Hanns Felber in 1416 or
1433,2 and related to both lower storeys
of the watertower, which were built on a
mediaeval defensive tower with a square
ground plan. These two levels were rebuilt
following a fire in 1464, and further storeys
were added to the large watertower in 1669
and 1672 respectively.
Due to the permanent ingress of damp and
the intense vibrations of the engines and
machinery, the wooden construction in the
interior was placed under enormous stress.
The wooden construction we see today
essentially underwent two phases of reno-
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p
Hand crafted, excellent and
wellmade handrail at the stair in
the Small water tower
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vation: the installations in the lower floors
introduced in the early 18th century were the
work of an unknown fountain master, and
the remaining construction dates back to the
time of the city master builder, Franz Joseph
Kollmann, between 1832 and 1879.
The impressive balustrade that crowns the
Large Watertower today was only built
following the dismantling of a cast-iron
pavilion on the roof of the tower in the early
20th century. Numerous inscriptions on the
interior of the tower testify to the various
activities of the different Augsburg fountain
masters.

Kleiner Wasserturm
(Small Watertower)

f
Space inbetween the Large
and Small Watertower

The Small Watertower is directly attached
to the southern adjacent Large Wasserturm.
The 2006 survey revealed six different construction phases still evident at the Small
Watertower, which was also built on a mediaeval tower with a square ground plan. Three
additional storeys were built on the Kleiner
Wasserturm in 1559, thus making it higher
than the Large Watertower for the next 70
years. The Kleiner Wasserturm gained a
roof when it was extended again during the
period 1669 to 1672.
The existing wood construction in the
interior of the Small Watertower can also be
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essentially traced back to the two expanses
phases mentioned above. Caspar Walter
built the openings in the ceilings of the floors
between 1744 and 1768, through which the
risers were inserted adorned with decorative
wooden railings. He also repaired the top
three floors, and a false ceiling was installed
on the floor that had previously housed the
water tank. You could now access the adjacent Large Watertower through a door in the
fourth floor that had thus been created.

Kastenturm
(Box Tower)
The Kastenturm was built in 1599 by the
then city master builder Jakob Eschay to
supply the monumental fountains in Maximilianstraße. Similar to the Großer and Kleiner
Wasserturm, it was also constructed on a
former defensive tower that had been built
to the east of the city wall. Eschay added
two hexagonal storeys to the semi-circular
defensive tower. The trapezoidal recess in
the floor is evidence of where the risers
ascended to the water reservoir: a hexagonal
copper basin on the top floor into which the
water was pumped.
The external appearance of the tower is
practically unchanged, and the semi-circular defensive tower is still clearly visible.
The facade is adorned with small rectangular windows. The transition to the octa-
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gonal extension is emphasised by its oval
openings, and the additional storeys themselves have large rectangular windows on
all six sides of the tower, with extra oval
openings above them.
The only structural changes to the building
occurred in 1703, when the wooden balustrade on the roof was replaced by a stone
3
parapet.
A special feature in the interior is a double
spiral staircase built by Caspar Walter in
1742; the wooden staircase is constructed in
such a way that it distributes the load in the
interior over the spiral stair stringers and, on
the outside, the load is transferred downwards and outwards via individual supports.
The particular feature however is a spiral
recessed gap, that allows two people to join
hands as they both ascend each of the two
flights of stairs. The top of the spiral staircase forms a cembra nut, the coat of arms
of the city of Augsburg. Walter described
this magnificent feat of carpentry with great
4
pride in his Hydraulica Augustana.

p
The box tower
(Kastenturm) of the
waterworks at the Rotes
Tor (Red Gate)
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struction works, and rebuilt the facade with
the characteristic dormer gable.
In the upper Brunnenmeisterhaus there is the
direct access to the small water tower.

Unteres Brunnenmeisterhaus
(Lower Fountain Master’s House)

f
The Upper Fountain
Master´s House

Oberes Brunnenmeisterhaus
(Upper Fountain Master’s House)
As it was in constant use, the Upper Fountain Master’s House demonstrates styles
from various centuries, but the core of the
building is thought to date back to 1470.
Inside, remnants of wall paintings and frescoes from the 15th to 19th centuries bear
witness to the history of the building and
its residents, and you can enter the Upper
Fountain Master’s house via a bridge over
the Western Lech Canal. The main facade,
with the two dolphins spouting water on
both sides of the entrance, dates back to the
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18th century. Up to 1817, the building had a
mansard roof and a dormer window. A cornice, which was added later, added a strong
5
horizontal feature to the structure.
The Upper Fountain Master’s House was
built as a solid construction on a rectangular ground plan with a dormer over the
entrance. The plastered facade is adorned
by a cornice and wooden transom windows.
The roof was designed as a hipped roof with
a beaver-tail tile design, and the building
was probably converted by Jacob Dämpfe to
serve as a dwelling for the fountain master.
The two fountain masters Georg Wahl senior
and Georg Wahl junior continued the recon-

The Lower Fountain
Master´s House at
the waterworks at
the Rotes Tor
(Red Gate)

s

The Lower Fountain Master House forms the
eastern end of this waterworks. It is connected to the other buildings of the waterworks
via a courtyard.
The Lower Fountain Master’s House was
built by Caspar Walter, and served as a
workshop for maintenance work of the
waterworks at the Rotes Tor, and for the
construction of numerous wooden hydraulic instructional models. A number of these
models have survived from the time of Walter’s tenure in office, and by 1751 25 models
had been produced by him or his apprentices
as experimental models, instruction models
or models that had been commissioned.
These models are now exhibited in the
model chamber of the Maximilian Museum.
The Lower Fountain Master’s House is also
built on a solid construction over a rectangular ground plan, and built right up against
the city wall. The two-storey building has an
extension on the south side, and the facade
is broken up by rectangular wooden transom
windows. The hipped roof with the beaver
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tail tile has a large number of dormers, and
the dormer in the extension is a curved clock
dormer.
The Lower Fountain Master’s House suffered
heavy damage during the Second World War
and deteriorated over the following years,
but in the early 1980s the building was gradually renovated by the Swabian Chamber of
Crafts based on a historical image.

Aqueduct
The entire bridge structure was completed
in 1777, and still spans the city moat today.
It leads from the south along today’s openair stage directly to the bastion at the Red
Gate. The name of the then works foreman,
Johann Christian Singer, was marked on the
east side and the year of construction on the
west side. The aqueduct served to enable
pedestrians and the Vorderer Lech (Western
Lech Canal) to cross the dry city moat: at
the lower level, the water was transported
via a walled channel to the waterworks at
the Rotes Tor, while the upper level served
a bridge to access the Rotes Tor. The bridge
structure was built with solid brick masonry
in two storeys, each with six brick arches.
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Unteres Brunnenwerk
(Lower Waterworks)
The Lower Brunnenwerk consists of the
Lower Brunnenturm, the pump house and the
water supply via the Zirbelnuss canal bridge
and has not changed in its external form
since 1870, and the last major intervention
was the construction of the cast-iron aqueduct. It is assumed that the wood construction of the interior of the building had to
be constantly replaced owing to damp and
heavy mechanical stress.
The Unteres Brunnenwerk consists of the
Unterer Brunnenturm (Lower watertower),
the pump house and the water feed flowing
through the Zirbelnuss canal bridge.

Unterer Brunnenturm
(Lower Watertower)

f
The Lower
Watertower

The Unterer Brunnenturm was built over a
square defensive tower, and was extended by
the same dimensions over this ground plan.
The facade was adorned with rectangular
transom windows. The upper of the rectangular
windows are crowned by a triangular gable.
The top floor has on all four sides of the tower a
highly oval window with pockets. The conclusion of the tower is a stone balustrade. The
numerous coats of arms and inscriptions of the
various fountain masters are still clearly visible
on the interior walls of the watertower.
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Pump house / hall
In 1728 Caspar Walter was appointed fountain
master of the Lower Waterworks. He built the
pump house, the upper floor of which served
as his dwelling. The ground floor housed the
system itself. The Pump House is an elongated and partly two storey solid construction
that spans the City Moat. An extension was
built on the south side in 1865. The building is
plastered for the most part and its facades are
covered in rectangular windows. The additional structure was constructed diagonally to
the building and built with exposed masonry.

Zirbelnuss Canal Bridge
(Zirbelnuss Canal)
The cast-iron section canal bridge was built
in 1848 to replace the old water crossing,
and was used to transport the water from the
Innerer Stadtgraben (Inner City Moat) away
via the Stadtbach Canal. The canal bridge was
built by the nephew of the inventor of the Reichenbach´sche Wassermaschine (Reichenbach
water machine), Carl August Reichenbach, and
the inscription “C. Reichenbach‘sche Maschinenfabrik 1848” was added next to the city
coat of arms on the bridge. The bolted structure comprises four cast iron elements with a
total length of 12.30 metres, and the 2-metre
wide bridge is built on six iron supports with
90 cm-high sides.
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Waterworks at the Vogeltor
(Bird Gate)
A tower named after a former mayor of the
city and part of the original city wall.
The conversion of the former defensive
tower dates back to 1774. At that time, fountain master Caspar Walter suggested locating the waterworks in an adjacent defensive
tower which was substantially higher, and
which would thus result in an increase in
the pipeline pressure. Walter presented the
Augsburg Town Council with a letter and
also a model to describe the precise instructions on building the waterworks, but
construction would only be carried out by his
6
successor, Jacob Dempfle.
The watertower was built on a mediaeval
defensive tower with a square ground plan.
The facade was adorned with high arched
windows, and the spire was designed as a
pavilion roof with a beaver tail tile design.
The external appearance of the watertower
has remained unchanged since it was built
and was still in operation up until 1879.
The associated wooden pump house on the
city wall was demolished in the 1930s, but
its outlines are still clearly visible on the city
wall.

f
The watertower at the Vogeltower (Bird Gate)
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Waterworks at Hochablass
Every detail in the waterworks at the Hochablass testifies to a time in which even the sober
engineering art treated function and design
almost equally - starting with handrails in the
engine house, which were decorated with the
Augsburg Stadtpyr, and ending with measuring instruments such as the pressure gauge
on the forged pressure wind boiler. With its
harmonious combination of architecture and
mechanical engineering, the waterworks,
which was shut down in 1973, is an outstanding monument to the Augsburg water
industry. It also shows how much the Maschinenfabrik Augsburg, forerunner of MAN, profited from the know-how of water management
in Augsburg, which had grown over centuries.
After a first test operation on 22nd September,
the drinking waterworks was officially commissioned on 1st October 1879. It ushered in a
new era of drinking water supply.
The building is built in a Neo-Renaissance
style. The plastered facades are divided by
horizontal joints and the corners of the building are adorned with rough-hewn stones.
The west facade is particularly elaborately
designed, and a gabled portal emphasises the
main entrance that is flanked by columns. The
ground has round arched windows, while the
windows on the upper floor were designed
as rectangular windows and are arranged in
7
pairs.
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The west facade is bordered by two twostorey towers, the north tower houses the
pressurised water tanks, while the rooms
designated for power station maintenance
were housed in the upper level of the south
tower, which has a staircase leading to the
engine room. The company offices were on
the ground floor.
The design of the engine hall is sumptuous;
the floor is covered with terrazzo and richly
adorned. Stylised dolphins embellish the
walls, with a decorative border running
around the entire engine hall. Ornamental
ironwork appears on the main entrance repeating the dolphin motif, which was already a
popular design element at the waterworks at
the Rotes Tor.
The ground floor of the building has four
vaulted ceilings, four of which are over the
Neubach, and the fifth had been previously
built on the west bank. Two basins were
installed in this fifth vaulted room, which
collected the water from the Stadtwald (city
forest). Three of the vaulted rooms over the
canal were designed for the turbine halls,
the fourth served as a spillway and was
designed as a reservoir to maintain operation
in the event of a potential expansion of the
drinking waterworks. Sluices were built on
the southern wall of the building to regulate
the water feed to the turbines in the drinking
waterworks. Three axial-thrust Jonval-
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Henschel turbines drove a horizontalal shaft
using wooden-toothed bevel gears that
transferred the energy via the bevel gears to
three double-action plunger piston pumps.
This sophisticated technique enabled the respective pumps and turbines to be connected
and disconnected to the horizontal shaft.8
The pistons worked in opposite directions,
and pumped the water into four pressure
vessels which served the same purpose as
the high-water reservoirs in the watertowers.
On the one hand, they ensured a constant
water pressure and, on the other, they
absorbed the fluctuating line pressure of the
piston pumps to guarantee a uniform supply
of water. The compressed air chambers
stood in the towers of the drinking waterworks, and were constructed as 10-metre
high wrought iron vessels, each with a wall
thickness of 16 mm and a diameter of 1.75
metres. The water pumped into them compressed the air in the chambers until a constant pressure of five bars was achieved in the
pipeline network.
The horizontal shaft enabled the waterworks
to maintain operation, even when only a
single turbine was in use, though two turbines were generally operated. The third was
used as a reserve to increase capacity and
could, for example, be activated in the event
of a fire. All the engines and equipment was
provided by MAN (Maschinenfabrik Augsburg-Nürnberg). Today, the horizontal shaft is
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powered by an electric motor for demonstration purposes only.
The section of the building between the
actual waterworks and the separate hall for
the steam engines in which the MAN diesel
engine is installed, was built in 1935. The
diesel engine was also connected directly
to the horizontal shaft. The chimney of the
steam engine could then be dismantled and
the steam engine was decommissioned.
In 1942, a centrifugal pump was installed in
the vaulted room in the lower floor to further
increase the flow rate and to supplement the
1879 pumping system.
The pumps installed were still operating
efficiently up to 1973 when the drinking
waterworks was shut down. The drinking
waterworks is preserved today with all is corresponding technical components, although
the turbines have been replaced by modern
designs which now serve to generate electricity. In this state, the drinking water works
in all its relevant technical components is still
preserved today and is used as a museum.
The history of the Augsburg drinking water
supply is illustrated in the museum.

i
Pressure vessel of the
waterworks at the
Hochablass

p
The main entrance of
the waterworks at the
Hochablass
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Water engineering structures

The Hochablass is one of the most important
structures of The Water Management System
of Augsburg. Numerous watercourses and
hydropower plants are dependent upon the
functionality of the weir. Even the Galgenablass in the city forest is still preserved as an
important culvert in its function.

Hochablass
It has repeatedly been termed ‘the most
important’ or ‘highest diversion‘. Over the
course of the centuries, the Hochablass
was often damaged or destroyed by war
and flooding. This was also the case in
June 1910, when strong rainfall resulted in
an unusually rapid melting of snow in the
mountains. Tremendous amounts of water
found their way into the Lech, which became
a raging torrent in a very short time.
The wooden side weir didn’t stand much of a
chance against the masses of water.
As a result of the nearly complete destruction of the side weir, the water supply to the
city was disrupted and many Lech canals
dried up so that water from the Lech could
no longer be used for hydropower for quite
some time. The construction of a new
modern weir in reinforced concrete began on
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July 11, 1911.1 This weir at the Hochablass
has been preserved and continues to supply
the city of Augsburg with approximately 36
cubic metres of water per second, which is
distributed via numerous canals. The system
of the Hochablass extends over a length
of 145 metres and encompasses various
control mechanisms in order to channel
the water into the city, as well as technical
installations that allow, for example, fish
and gravel to pass through the weir. This is
achieved by way of a fish ladder and a gravel
sluice respectively.

i
elevation

Situated west from the three self-regulating
weirs is a 20-metre long roller weir with a
closing height of three metres. Due to its
high degree of flexural rigidity and torsional
stiffness, the roller weir only requires motorisation on one side. This weir was conceived
of in such a way that it could be pulled up
completely at regular intervals in order that
the bedload in this area is washed away.
The motor of the weir system is located in
the gearbox structure of the tower, which
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Sculptures at the

Date of the construc-

Hochablass

tion of the Hochablass
weir

is equipped with a viewing platform and an
alarm bell housed in the ridge turret. It is
this tower that dates back to the period of
construction of the weir that has become the
trademark of the Hochablass.
The small gearbox structure connected to
the bell tower was built as a solid construction. The roof was designed as a hipped
roof and, like the roof of the bell tower, is
covered with copper plate. The top storey of
the tower is constructed as an open platform
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metres. Before that it had only been raised
once, namely in 1935.
In the course of the reconstruction in 1935,
a fish ladder was built. This way fish could
overcome the weir and migrate up or down
the Lech. A mud and gravel sluice ensures
that suspended matter and solid components carried by the river can find their way
through the weir. Gravel and mud that has
found its way into the Hauptstadtbach canal
can also be directed back into the Lech by
way of these sluices.

Hochablass weir, south

The Hochablass weir complex consists of a
total of eight separate weirs. The two eastern weirs have a fixed drop of 6.30 metres.
This is followed by three weirs with selfregulating counterweight flaps which are
operated by changes in water pressure so
that the flaps will open when large amounts
of water arrive at the weir.
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and offers a view over the weir and its complete surroundings.
Next to the roller weir another 12 metre-long
weir with two-piece gates was built.
Its closing height is 2.50 metres and its feedthrough quantity is up to 55 cubic metres
of water per second. Two rack-and-pinion
gears – one for each of the two gates - regulate and operate the gates, thus enabling the
water either to pass over the weir or under it.
The weir with a fish-belly and torsion flap
gate next to the roller weir serves the purpose of fine-tuning the peak water level. The
gate is controlled by a float regulator. Today’s
damming target still is 484.50 metres above
sea level. This was achieved in 1970 when
the retention height was raised by 60 centi-

After completion of the weirs, two sculptures were installed on them, which have
been preserved to this day. A female figure
sits on a turbine, while a male one holds a
raftman’s pole and is represented with a rope
wound several times around his body.
At the mouth of the Hauptstadtbach Canal,
a large intake structure with a total of eleven
single and two-piece gates regulates the
water supply. The gates are controlled by
way of rack-and-pinion gears. This allows
the water to either overflow the weir or pass
underneath it.
Since the large roller weir was severely
damaged and its functioning depended on
numerous lives in the lower Lechhausen, a
renewal of the roller weir became inevitable
in 2017.
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Galgenablass

f
The reinforced

The Galgenablass performs its centuries-old
function to the present day. This structure
serves the purpose of separating drinking
and process water by way of a culvert. The
latter separates the Grenzgraben canal,
which is fed by numerous springs in the
Stadtwald (City Forest) and provided drinking water, from the Siebenbrunnerbach
canal, which carries water from the Lech.

concrete weir

Today the spring water is used to provide
the animals in the Zoological Garden
2
with water. The Galgenablass
hasn’t changed since the time when the
Mechanische Weberei (mechanical wea-
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ving mill) was built in the Stadtwald.
However, repair and maintenance work
on it has continually been carried out.
The Grenzgraben canal has been channelled underneath the Siebenbrunner canal
since the 1870s. At that time, higher drop
heights than today were required, which
is why the Siebenbrunner canal was deepened. In its course one can still make out
the mount for a gate once used here.
All that meets the eye now is a modest
structure that looks like a simple intake
in the canal bed with a grate, while the
subterranean pipeline, which is nearly
150 years old and an important element
of the structure, cannot be seen.

p
Hidden in the city forest:
The Galgenablass (culvert)
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Fountains
The three monumental fountain systems of
the Augustus, the Mercury and the Hercules fountains, are located in the area of the
present day Maximilianstraße. They were
built between 1594 and 1602 on the occasion of the 1600th anniversary celebrations
of the city and were meant to be expressions of the abundance of water in the city.
Augustus, Mercury and Hercules are closely
linked with the history of the city in terms of
their meaning and symbolism: Augustus, the
namesake of the city, is represented together
with four river gods that personify the Lech,
the Wertach, the Brunnenbach Canal and
the Singold brook. Depicting Mercury was a
homage to the god of commerce, while the
figure of Hercules was meant to emphasise
the strength of the Free Imperial City.
The evolution of Augsburg into one of the
important centres of commerce and business in Europe is linked with the merchant
families of the Fugger and the Welser.
Thanks to its flourishing economy, the financial situation of the City of Augsburg was
better at the beginning of the 17th century
than it had ever been before. However, due
to earlier austerity measures, many public
buildings were in a poor state of repair.
The erection of the monumental fountains
along the Maximilianstraße marked the commencement of a programme of architectural
renewal of the city.
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Following the Second World War, a decision
was made to replace the original bronze
sculptures by copies in order to protect them
from destructive atmospheric and environmental impacts. The figure of the Emperor
Augustus was the first fountain figure to be
replaced by a replica, the others followed
later. The originals have been conserved and
displayed in the Maximilian Museum since
that time.

tal fountain and presented his first drafts in
the same year.
Access to the marble fountain basin is via
three steps. A divine figure sits at each of the
four corners of the curved basin. They personify one of Augsburg’s rivers or streams
each – the Lech and Wertach rivers, as well
as the Brunnenbach canal and Singold brook.
The precise assignment of the figures to the
rivers has been ascertained since the 1990s.
By representing the rivers as divine figures,

A dedicated watertower was conceived of
by the city fountain master, Jakob Eschay, at
the time of the construction of the fountains
so that they could be supplied with water.
The inlet to the water reservoir of this tower
was designed by Adriaen de Vries, one of the
creators of the monumental fountains, in the
form of a bronze youth. In the course of the
removal of the entire technical equipment
from the watertower, this so-called Brunnenjüngling (fountain youth) was also transferred
to the Maximilian Museum.
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the city wished to underline the outstanding
value that water held for Augsburg.
A square pillar decorated with bronze figures
is located in the middle of the fountain basin.
Female hermae stand on the pillar and function as waterspouts. The water emanates
out of their breasts and from lion masks into
the basin in a high arch. The hermae hold
dolphins in their hands, from the mouths of
which the water also flows into the fountain
basin. Above the hermae, cherubs sit on
volutes of marble. The pillar is crowned by a
2.5 metre high statue depicting the Roman
Emperor Augustus, the namesake of the city.
The fountain fence, which still exists today,
was produced by the Augsburg blacksmith
Georg Scheff shortly after installation to prevent public access.

f
Personification of
the river Wertach

Augustus Fountain
The Augustus Fountain was built as the first
of three monumental fountains and is located in front of the Neuer Bau (New Building)
close to the city hall. The Dutch sculptor
Hubert Gerhard was recruited for the design.
The artist had already been employed by the
Fugger family as early as 1581. In 1589 he
accepted the commission for the monumen-

p
Personification of the
river Lech
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The first fundamental renovation was necessary as early as 1747. The water basin of the
fountain had to be renewed and the opportunity was utilised to make a few changes to
adapt the fountain to the changing spirit of
the times. The fountain column was increased in height by half a metre and decorated
with rococo elements. In the course of these
repairs golden inscriptions were applied to
the upper area of the pillar in 1749. The first
is dedicated to the namesake of the city,
the second to Emperor Rudolf II, during the
reign of whom the monumental Fountain
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This meant that the fountain itself was
repositioned. At the time of its construction, the fountain was not meant to occupy
the middle of the square, but was instead
oriented towards the most important building, the town hall. Similar considerations
were also entertained after the war. The city
administration had considerably grown in
size over the course of time, so that the building on the south side of Rathausplatz was
now home to civic offices. The new position
of the Augustus Fountain addressed this
development in the sense that the fountain
could now be viewed from both buildings. In
addition to the refurbishment of the fountain
basin, the fountain fence was also restored.

i
Mercury on top of
an oval column

f
Augustus facing
the town hall

was installed. The third tablet mentions the
chamberlain Johannes Welser. The fourth
remained empty. The figures of the Augustus
Fountain survived the Second World War
undamaged. During the war, the statue of
Augustus was brought to Castle Roggenburg
in Kelheim in Lower Bavaria. The remaining
bronze figures were stored in a casemate at
the Rotes Tor (Red Gate).
The buildings in the immediate vicinity of the
fountain were severely damaged by air raids,
which is why the Rathausplatz (City Hall
Square) is today two and a half times larger
than it was before the war.
Necessary repairs to the fountain basin were
made in the postwar period, and the space of
the square was generally redesigned.
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Mercury Fountain
The Mercury Fountain was the second
fountain to be built. It was to be erected on
a street crossing with Maximilianstraße. This
location, where the fountain is still found
today, makes it possible to view it from various perspectives. The Dutchman Adriaen de
Vries was commissioned with its design.
The water basin of the Mercury Fountain
stands on a pedestal of three small stairs
and is made of pale pink marble. An oval
column bearing the bronze figure of Mercury
rises from the centre of the decagonal basin.
Mercury, messenger of the gods and the god
of commerce, is equipped with the attributes
that characterise him: winged sandals, the
winged helmet and the caduceus. A Cupid
figure sits between his legs and looks up to
him. Mercury is meant to symbolise the flourishing commerce of the City of Augsburg.
The design of the bronze figure betrays the
influence of Italian art, and especially that
of de Vries’ teacher Giambologna. He had
designed the bronze figure of the “Mercurio
volante” thirty years previously, which acted
as the model for the fountain figure in Augsburg. This representation of Mercury is today
found in the Louvre in Paris.
The capital and base of the fountain column
are produced from profiled ashlar. A dog’s
head is attached to the lower section on
both the north and south sides of the
column. The fountain water flows from their
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mouths into the water basin in small arches.
On the east and west sides of the column,
a centred Medusa head spouts water. A jet
of water is produced by a small pipe bent
upward at a right angle, which the Medusa
holds in place with her lips. The same principle is applied in the case of two lion masks
that were placed further up on the north
and south sides of the fountain column.
Thanks to this technical artifice, the water
first shoots upward, and then falls in a high
arch into the basin. Finally, the eagle heads
on all four roundings of the column should
be mentioned. They also function as waterspouts. From the beaks of the predatory
birds the water falls directly into the fountain
basin.
Augsburg’s important casting master
Wolfgang Neidhardt produced the casts
from 1597 onwards.
The tablets attached to the fountain indicate who was commissioned with which
part of the work and when the work was
completed. On the tablets on the north and
south sides, in contrast, are the names of the
chamberlains who made the construction
of the fountain possible, and whose families
were instrumental for the city’s prosperous
development: Quirin Rehligers, Octavian
Secundus Fugger and Hans Welser.
The fountain figures and the decorative
fence of the Mercury Fountain were brought
to safety during the Second World War and

p
Mercury Fountain at the
Maximilianstraße

stored in the Ottobeuren monastery. The
fountain figures were already reinstalled in
1947. The wrought-iron fence, however, was
placed in the city builder’s yard. It was not
before 1989 that the building committee of
the City of Augsburg decided to rehabilitate
the fence and reinstall it. Since then access
has no longer been allowed so that now the
fountain is merely an object to be looked at.

Hercules Fountain
The Hercules Fountain is located at the
southern end of Maximilianstraße and rises
above a pedestal with three steps. The Weinsiegelhaus (wine sealing building), which
originally provided the decorative framework
for the fountain, has not survived.
The Hercules Fountain was designed by Adriaen de Vries, while Wolfgang Neidhart cast
the figures.
The fountain basin extends over a hexagonal
ground plan, where three sides are straight
and the other three sides have a concave
shape.
The Dutch sculptor de Vries placed the pillar
in the middle of this fountain basin, too. The
pillar is hexagonal, with three wider and
three narrower sides. The narrower sides of
the pillar are oriented towards the straight
sides of the basin. The three wider sides face
the concave sections of the basin and are
decorated with tablets. The founding of the
Free Imperial City is documented on these
tablets. The figures are symmetrically arranged on the pillar.
Swans and geese spout water out of their
bills into the fountain basin while they are
being choked by little cherubs. These figures
are found on the wide sides in the lower part
of the fountain. Between volutes, Tritons
seem to come out of the pillar on the narrow
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sides. They hold either shells or fish in one
hand. Water flows into the basin out of the
mouths of the Tritons, from the shells and
from the fish. The volutes also serve as the
basis for three shell-shaped bronze basins,
in which three naiads, arranged above them,
rest their feet. The naiads are mythological
nymphs that live on or near water. They are
shown bathing. One of the naiads has water
in her hair, another rinses her legs with an
amphora, and the third wrings out a cloth.
All three naiads are sitting on cornices with
gilded reliefs that are located between them.
The entire figure group of the pillar base
highlights water as an element. Three lion
heads are attached to the upper cornice, out
of the jaws of which divided water jets flow
into the basin. The fountain pillar concludes
with a 3.47 metre-high figure of Hercules
with the Hydra. According to the myth, the
ancient hero possessed incredible strength,
the representation of which was intended as
a reference to Augsburg’s economic power.
The bronze figure of Hercules carries a
flaming club in its right hand and is represented in battle with the Hydra. This mythological figure had seven heads, which are
represented with widely open jaws. The
Hydra was a hybrid creature, half dog, half
dragon.
The first repair measures for the Hercules
Fountain were necessary already in the years
1667 to 1669, and in 1721. The pillar, the
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basis and the steps were refurbished in the
process.
The fountain pillar was replaced with a castiron column in 1826. After the Second World
War, the temporarily disassembled fountain
was installed again, and in 1962 was equipped with a subterranean technical room for
better maintenance access.
The direct predecessor of the Hercules
figure in Augsburg was a figure group that
de Vries had created for Emperor Rudolf II
in Prague around 1590, and which is today
installed in front of the Drottningholm Palace
near Stockholm. The bronze figures of Augsburg’s Hercules Fountain, which could finally
be commissioned in 1602, were completed
in 1601.

p
One of three tritons of
the Hercules Fountain
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Stadtmetzg
(Augsburg’s meat cutting, storage
and market facility)
The Stadtmetzg, the City’s meat cutting,
storage and market facility, was built in 1609
by Augsburg’s master builder and architect
Elias Holl.
It is a solitaire in the system of the Augsburg
water industry and at that time was a highly
regarded innovation from a hygiene point of
view for dealing with food. The Stadtmetzg
is located in the Lechviertel at the lower
end of the Perlachberg. Directly opposite,
on the Kresslesmühle, is the Vordere Lech,
which originally flowed under the Stadtmetzg
building and served the butchers to cool the
meat as well as to dispose of the waste.
The frontage of the five-storey building
is unmistakably influenced by the Italian
Renaissance, which left a lasting mark
on Elias Holl when he studied in Italy. The
building largely does without ornamentation,
concentrating instead on the functional features of a butchers’ facility.
The design of the main frontage is strictly
horizontal; the façade terminates in a terraced gable which is moderated by concave
elements and volutes and crowned with a
triangular top. A staircase occupying almost
the entire front leads to the two portals
of the ground floor, which are flanked by
pilasters and are decorated with capitals in

90

91

1
2
3
4
5
6
7
8
9

i
Skulls as a testify of
the former use of the
water-cooled meat
cutting building

f
Decorated facade
with volute

Main entrance at the
south facade of the
Stadtmetzg

the form of bulls’ skulls – quite in keeping
with the function of the building. The horizontal division of the building is a result of
the design of its storeys which differs from
storey to storey.
The corners of the building are rusticated.
On the main axis, a city coat of arms made
of bronze has been attached at the height
of the third storey. The coat of arms was
moulded in 1609 by Hans Reichle and cast
by Wolfgang Neidhart the Younger. The use
of the building as the city meat centre was
abandoned after a fire in the 1930s. The
meat centre and the abattoir belonging to it
were moved to a large plot of land alongside
the Proviantbach Canal.
The rooms were taken over and adapted by
Augsburg’s social security authority.
The outer walls were not destroyed in the
fire. For the rebuilding of the gutted interior,
design elements and materials of the 1930s
were used. The floor covering was made of
travertine, and the two-winged inner doors
were decorated with brass strips. The large
room on the ground floor that had been the
butchers’ market area, was restructured in
a way commensurate with the requirements
of an administrative office. There are now
offices on either side of a central corridor
which leads to a large inner courtyard with a
glass roof, around which further offices are
arranged.
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During the Second World War there was
another fire in the former Stadtmetzg as
a result of which the interior rooms in the
southern part of the building were damaged.
The damage was recorded in Augsburg’s war
damage map dating from 1944. The frontage
survived the fire. The interior was elaborately
reconstructed so as to come close to the
appearance of the original building erected in
1609. For this, wooden supports and beams
were installed. Only the sheathing of the
supports with concrete at the entrance bears
witness to the year in which the interior was
rebuilt. The neighbouring house was completely destroyed in the same air raid, so that
the entire Vorderer Lech, channelled through
pipes, was diverted to the Mittlerer Lech in
this area. Along the old course of the canal,
water sometimes penetrates through the
cellar walls of the former butchers’ centre.
An analysis of the historic building materials looked at the original colours of the
Stadtmetzg and found that Elias Holl had
highlighted its decorative elements by using
different colours. On the basis of these findings, since 2016 the frontage has been made
to match the design intentions of the early
17th century.

s
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Power plants
The power stations of The Water Management
System of Augsburg which have survived
bear witness to the city’s industrial development since the middle of the 19th century. It
was the city’s hydropower that formed the
basis of this development, a power that was
also called “White coal”. The ideal conditions
acted as a magnet for industrial enterprises,
and often the hydropower plants are all that
remains operational of their former factories
and mills. Especially the textile industry owed
Augsburg a new heyday. Especially in the
east of the city, numerous textile factories
along the canals and water courses, so that
Augsburg was also called the Manchester of
Germany. Although it is no longer needed for
industrial operations, Augsburg hydropower
supplies a good third of all private households
in the city with electricity through the feed-in
1
of 80 megawatt hours today.
The frontage of the power plants usually
faced the city and it was often elaborate. As
a rule, the water left the building on the north
side, following the natural incline.
Technical developments were mostly triggered by changes in circumstances. Changes
in the flow of water, for instance, made it
necessary to create better control methods
and led to turbines being replaced. On the
other hand, the structural features of the
power stations were seldom altered. When
conversion work was undertaken, it was to
meet technical developments.
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The Hydraulic power plants of the ZNFG

Power plant on the Fabrikkanal

In 1863 the company relocated to the Singold River in order to exploit its hydropower
for the production of sewing thread. The
doubling mill (Zwirnerei und Nähfadenfabrik
Göggingen), abbreviated to ZNFG, merged
in 1957 with the Zwirnerei Ackermann from
Sontheim. The enterprise existed until 1994
as Ackermann-Göggingen AG when it was
taken over by the Amann & Söhne company, which still produces sewing thread in
the same location.

Technical equipment:

Wolfzahnau
power plant

f
North facade of the
power plant at the
Fabrikkanal

Rope pulley from the
first developement

1

2
1

Transmission drive with rope
pulleys in the neighbouring boiler
house
Francis turbines made by the Voith
company in 1907
generator manufactured by
Siemens-Schuckert dating
from 1907

stage of the power
plant at the
Fabrikkanal

s
The power station on the Fabrikkanal that
was originally built for the ZNFG is still in an
industrial area.
The power plant for which the canal was
built in 1885 is located about 700 metres
downstream of the diversion from the
Wertach.2 Originally it transferred the
energy to the looms using transmission
belts. The water set the turbines rotating,
this energy being transmitted via a shaft
using rope pulleys. The pulleys were arranged at the same height as the turbines such
that they were positioned lower than the
surrounding streets. They were connected
via transmission belts with rope pulleys that
were coupled with the production machines
on the ground floor of the doubling mill.
The original pulleys have survived, although
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Power plant on the Singold
Technical equipment:
1

1

i
Transmission drive
using bevel gear

f
North facade of the
power plant at the
Singold

all the machinery was replaced in 1907 and
a generator from the Siemens-Schuckert
engineering works installed. This modernisation also involved replacing the
turbines with two Francis turbines made by
the Voith company. Today the energy generated is fed into the public grid.
The power station is solidly constructed,
single-storey building on a rectangular
ground plan. The plastered facade is structured by arched cast-iron lattice windows. The
windows have etched ornamental glazing.
The building has a gable roof. Both the inlets
and outlets of the turbines have arched
openings in the plinth. An emptying chute is
positioned on the west of the building.

Francis turbine with a vertical shaft
Transmission drive using
bevel gears
generator from the Schorch
company

As with the power station on the Fabrikkanal, this one was originally designed to be
operated with a transmission drive, one of
the differences being that bevel gears were
used for the power transmission.
A Francis turbine with a vertical shaft drove
a bevelled gear wheel, which in turn drove
the cogwheel of a shaft. The shaft passed
through the outer wall of the power station
to the interior of the factory building, where
3
it transmitted the energy to the machinery.
The hydropower station on the Singold was
a solidly built single storey construction on a
rectangular ground plan, with a simple gable
roof and a roof lantern, which has not been
preserved. The plastered facade had arched
lattice steel windows with ornamental elements. These windows have etched ornamental glazing. The proximity in time and
space to the power station at the Fabrikkanal
is reflected in their appearance.

101

1
2
3
4
5
6
7
8
9

The power plants of the cotton
spinning mill on the Stadtbach Canal

The small power station on the Singold was
closed from the 1970s until 2006. However,
the water rights had not lapsed so that a new
owner was able to resume operating it. The
ancient turbine had been conserved superbly
in the mud at the bottom of the Singold River
and it proved possible to restore it. The original
generator was lost so that a new one had to
4
be installed. The power generated is now fed
into the public grid.

Power plant on the Stadtbach Canal
Technical equipment:

2
2
1

North facade of the
power plant on the
Stadtbach

s

Kaplan turbines with vertical shafts
generators from the Kössler company
generator manufactured by
Siemens-Schuckert dating from
1907, for display only
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The spinning mill grounds extended all the
way to the eastern bank of the Stadtbach.
Initially, the power station was freestanding.
The adjoining wing of the MaschinenfabrikAugsburg-Nürnberg (MAN) engineering
works on the western side had not been built
yet. As extensions were added to the MAN
works, these began to encroach on the mill’s
power station and by 1907 had reached its
western facade. Since then little has changed in the surrounding buildings. A few gaps
on the banks of the Stadtbach canal were
5
closed one by one.
The mill premises were built where the
Malvasier canal enters the Stadtbach Canal,
and the watercourse beyond the power

f
Water control for
the turbine
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For the main part, the power station is a
solidly constructed single storey building on
an angular ground plan. The eastern crest
of the building is stepped-back, i.e. it is one
storey lower so that this area accommodates a hall consisting of two full storeys. This
arrangement makes sense as far as the linking of turbine and generator is concerned.
The power station facade has exposed
masonry with yellow and red brickwork, and
arched lattice steel windows. The roof is flat.
The power station has three intakes, only
two of which are currently in use, and it has
an emptying chute to the west. Its height of
fall is about 3.85 metres. The turbines are
set in the canal bed in reinforced concrete.

i
Control panel of the
power plant

f
Generator manufactured

station is called just Stadtbach. The confluence of the two bodies of water is reflected
in the frontage of the power station, which is
divided into four sections of different widths.
Corresponding to the width of the canal, the
narrowest of these wall quadrants, which
has only a single cast-iron lattice window, is
positioned over the Malvasierbach. The other
three wall sections, two of which have two
lattice windows each, reproduce the width
of the Stadtbach Canal. The fourth, which is
even wider, has three windows. Two of the
windows stretch over two storeys. They are
positioned on the outlet side of the power
station, extending into the concrete plinth of
the building.

After the Dierig company had sold the power
stations to the Winter family in the 1990s,
two Kaplan turbines with vertical shafts
were commissioned and two generators
from the Kössler company. The old Siemens-Schuckert generator has been preserved for display purposes. Today the energy
generated is fed into the public grid.
In their present set-up, the two turbines have
a through-put of up to 16.20 cubic metres of
water per second with a height of fall of 3.95
metres. The performance of the two twin
turbines has been stated at up to 825 horse
power.

by Siemens-Schuckert,
1907
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machines came to be deployed, so too the
demand for electric power soared, leading
to the construction of a new hydropower
station.

i
Transformer

Power plant on the Wolfzahnau

substation of the
power station

Technical equipment:

3
1

f
North facade of the
power plant on the
Wolfzahnau

Kaplan turbines with vertical shafts
generator with flywheel
manufactured by Siemens-Schuckert
dating from 1913 retained for
display purposes

The construction of the power plant on the
Wolfzahnau floodplain in 1893 came about
in connection with the beginning of electrification of industrial production. As electric

The company had purchased the plot of land
stretching to the Wolfzahnau floodplain,
about 34.50 hectares in size, back in 1867.
The engineering consultants Widmann &
Telorac from Kempten were put in charge of
the planning of the canal and power station.
They had also handled the construction of
the yarn doubling mill at Göggingen in 1886.
A new canal would unite the hydropower of
the Proviantbach and the Stadtbach canals,
which until then had flowed into the Wertach
River without being used. Work on the so
called Auslaufkanal (Outlet Canal) began in
December 1900. Since then, a barrage weir
has closed the estuary of the Stadtbach and
Proviantbach thereby preventing them from
freely flowing into the Wertach; the barrage
has been preserved in its historic form. The
material used for canal construction at the
beginning of the 20th century is the same as
today: concrete.
The canal is 1100 metres long.
The power station is symmetric in shape
with three equally wide sections. Outwardly
it resembles the power station on Stadtbach,
which was built in 1873. The facade was
yellow brickwork, accentuated with red tiling
and pilaster strips, also using red bricks. The
windows are arched and their lattices are
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made of cast-iron. A house was built alongside the power station for the keeper to live
in; on the eastern side this adjoins the power
station, which it matches aesthetically.
However, the smaller sizes of the wooden
windows and their red-brick lintels are an
indication that this part of the building was
used for other purposes. The two buildings
are accessed by a large gate.
Access to the annex anno 1913 on the western side is from the basement above the
emptying chute, where a further turbine was
built up.
The transformer substation took the form
of a tower with three storeys. Outwardly
it resembles the power plant, but it has a
gable roof with plain tiling. The symmetrical
annexes to the tower are single storey while
the southern frontage has a large arched
opening. Such large openings were necessary in order to place transformers inside.

owner had three new, less maintenance
intensive, bevel-gear-driven generators
7
installed.
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p
Merging of the
Proviantbach (left)
and Stadtbach

The machine aggregate that had been displayed at the World Exhibition in Paris was
preserved as a showpiece. Today the energy
generated is fed into the public grid.
All of the canals fed from the Lech meet in
the Auslaufkanal (Outlet Canal), from which
39 cubic metres of water per second flow to
the power station on the Wolfzahnau floodplain. The canal runs parallel to the Wertach
River and flows eventually into the River
8
Lech.

(right) canals

The Generator was
displayed at the World
Exhibition in Paris

s

The Francis twin turbine installed in the
annex was coupled with a generator on
a higher level that was equipped with a
flywheel of 5.70 metres diameter.
The machine group had been displayed at
the World Exhibition in Paris in 1900 as a
specimen of German engineering skill and
6
was acquired by the cotton mill.
In 2006 the power stations belonging to the
Dierig concern were sold. In 2012 the new
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Power station on the Proviantbach
Technical equipment:

1
1
1
1

Francis turbine dating from 1922
bell generator dating from 1922,
manufactured by AEG
Kaplan turbine built in 2011
Kössler generator of 2011

The Proviantbach Canal issues from the
Hanreibach and the Herrenbach canals. It
runs over a length of 4,400 metres in the
east of Augsburg. It was only in 1858 that it
was diverted to its present course in order
to accommodate a first power station. The
present power station was completed in
1923. It was the last power station to be
commissioned by the cotton-spinning mill on
the Stadtbach.
The new building accommodated the electric control and distribution centre of the
cotton-spinning mill on the Stadtbach, from
where the power consumption of the production lines was monitored.
The building that dated from 1921-23 was
solidly constructed on a rectangular ground
plan. On the west facade there is a one
storey annex of unknown vintage. The
plastered facades have rectangular lattice
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steel windows arranged in pairs and groups
of three. The roof was flat, in accordance
with the architectural style of the times. The
generator was placed in a large machine
shop in the southern part of the building.
The ground floor of the northern half of
the building was half a storey lower so that
this section could accommodate three full
storeys without the building needing to be
taller.
At first, the power station was equipped
with a Francis turbine and a bell generator. However, space was left for a second
machine aggregate to be installed.
In 2011 a modern Kaplan turbine was installed in the intake, which had been unused.
The historic plant, which no longer had any
function, was preserved.
The power station has two intakes, of which
only one is currently in use, and an emptying chute on one side. The height of fall is
about 5.10 metres. The canal conveys about
14 cubic metres of water per second to the
power station on the Proviantbach canal.

i
North facade of the
power plant on the
Proviantbach canal

p
Bell generator
manufactured by
AEG from 1922
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Power plant on the Senkelbach Canal /
Riedinger

gates of 1923 survived the bombing without
damage.

Technical equipment:

The operation of the power stations in the
metropolitan area of Augsburg is adversely
affected by a steady fall in throughput volumes. For the turbines to run perfectly, the
flow of water must be constant. In 2007 one
of the historic machines was replaced by a
modern turbine plus generator at the Senkelbach Power Station. The second machine
aggregate, which dates from 1923, has been
preserved, but is no longer in operation.

1
1
1
1

Francis turbine dating from 1923
generator from AEG dating from
1923
Kaplan turbine of 2007
Kössler generator of 2007

The Senkelbach Canal can be recognised
on historic drawings dating from 1588. The
expression “Bach” – i.e. “brook” – in the
name is misleading, since it is in fact the
oldest Wertach Canal. The course of the
Senkelbach was changed a number of times
so that its present course is found for the
first time on a map dating from 1904. The
most recent major change was in 1920 when
the wooden walls were replaced by concrete. Today the Senkelbach Canal is 1900
9
metres long.
The northern part of the power station
was built in 1904. In 1923 the building was
expanded on its southern side.
On August 17, 1940, the power station was
hit by a bomb intended for the neighbouring
Messerschmitt works. The machine aggre-
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The power station is a solidly constructed,
two-storey building on a rectangular ground
plan. The plastered facade facing the north
is structured by rectangular lattice steel
windows, while on the south-facing side
the segmented windows are arched. It has
a simple gable roof. The annex was built in
1923; it is one storey lower than the main
building and contains the machine shop,
which takes up two full storeys. A house has
been added to the west frontage of the building for the keeper who had to be present
day and night in order to ensure the continuous flow of water.
The power station is equipped with two
intakes and an emptying chute in the middle.
The height of fall is about 6.20 metres. Its
water power is rated at more than 18 cubic
metres per second.

p
North facade of
the power plant Riedinger
on the Senkelbach
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Power plant on the Wertachkanal
Technical equipment:

1
1
2

Francis twin turbine from 1921
Kaplan-S-turbine
generators dating from 1921

The Wertachkanal was originally constructed to provide flood protection and only later
came to be used to produce energy. The
date for the concession of the waterpower
rights was April 1, 1921. Since the energy
produced was intended to provide electricity
for the tramways, it was the City of Augsburg that undertook the construction of
10
hydro power plant.
It was completed in 1921. Its height of fall
is 4.30 metres. The water volume available
for the two turbines is 28.50 cubic metres
per second. Of the original two Francis twin
turbines only one has survived. The other
was replaced in 2007 by a Kaplan-S-turbine,
which can be better regulated to cope with
the sharp fluctuations in throughput.
The electricity is produced by the two
Siemens-Schuckert generators dating from
1920. The technical equipment, with sensors
and computer control of the water feed and
turbine regulators, was installed in 1979.
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i
North facade of the
power station on the
Wertachkanal
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Today the energy generated is fed into the
public grid.
The building is solidly constructed, with two
storeys, on an angular ground plan. The plastered facade has rectangular wooden lattice
windows. The building has a hipped roof with
plain tiling. The machine shop is positioned one
storey lower so that in this area two full storeys
are available to accommodate the plant without
affecting the overall height of the building. The
living quarters on the western side are positioned diagonally to the machine shop.

f
The two generators
dating from 1921 still
operating
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Power plants on the Lechkanal
Power plant in Gersthofen

Technical equipment:

5
5

AEG generators of 1963
turbines of unknown provenance
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p

at the western end of the power station.
The machine shop of the power station is
10.50 metres high.
Steel lattice girders, which are riveted in a
filigree pattern, span the 13 metre wide
room without additional supports. A crane
trolley was planned at a height of eight
metres for mounting and maintaining the
machinery.

Machinery
operating since
1963

Round arch steel

The power station in Gersthofen was originally rated for a throughput of only 16 cubic
metres per second for each of its five turbi-

windows at the north
facade of the power
station

s

Construction work on the Lechkanal began
in 1898; it was to supply water to the power
station at Gersthofen and was continually
extended.11
The power station began operation on October 2, 1901; this was the beginning of universal electricity supply in Bavarian Swabia.
The building has largely been preserved
as it was originally. It is a long, solid single-storey building with a frontage in exposed
masonry with pilasters and white decorative
elements. The steel windows are arched and
latticed. The eastern part has a flat roof. The
section, which is on the western bank of the
Lech Canal, has two storeys with a hipped
roof and slate roof cladding. The flight of
two locks, which had been intended to
maintain navigation in the Lech Canal, was
built over in 1907. The superstructure above
the locks resembles the two-storey building

120

North facade of the
power station
Gersthofen

s

nes, and for a long time the other 45 cubic
metres per second passed the power station
unused via an emptying chute.
In the context of the Meitingen power station
which was built later and was able to process
125 cubic metres of water per second, the
equipment in Gersthofen was adapted to
handle higher water flow rates, and the old

plant was replaced by new Kaplan tubular
turbines and generators made by AEG.
These are still doing service in the power
plant.
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Power plant in Langweid
Technical equipment:

1
1
1
1
3
3

Francis turbine dating from 1907
generator dating from 1907 manufactured by Siemens-Schuckert
Kaplan turbine dating from 1938
made by the Voith company
bell generator dating from 1938
from Siemens-Schuckert
generators made by AEG
Kaplan turbines made by the
Escher Wyss company

The Lechkanal was redirected in 1906 in
order to provide water to the power station
at Langweid and was extended by some 2.5
kilometres.
Architecturally, the Langweid power station
is similar to that at Gersthofen.
Both hydropower plants are in brickwork in
the historicist style.
The aisles of the long solid and fireproof
building are single storey, with the central
part higher so as to cover a hall two storeys
tall. The frontage is in exposed masonry
with pilasters and decorative elements in
white. The steel windows are arched and
latticed. The building has a flat roof. In the
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west and east there are end sections of three
storeys with hipped roofs and plain tiling. It
is not known when the superstructure over
the lock in the east was built. The electrical
distribution centre of the power station is
located here. The western part of the building accommodates the administration and
what was formerly the control room of the
power station. Meanwhile the controls are
located at the power station in Gersthofen.
In 1938, a two-storey building in exposed
brickwork was built over the former emptying chute. The longitudinal windows, two
storeys high, indicate the more recent year
of construction.
The machine shop of the power station is
10.50 metres high.
The 13-metre-wide hall is spanned by elaborate, riveted steel lattice girders without any
other support. At a height of 8 metres there
is a craneway for ease of access and servicing of the machines.
The technical equipment constitutes a crosssection of the hydropower technology of the
twentieth century. The turbine dating from
the origins has been uncovered and is on
display as a showpiece. In an easy to understand manner, this old turbine illustrates how
a turbine functions and how the water is
channelled. The former feed-in of water was
interrupted for this. The turbine is moreover
coupled with a generator of early vintage.

p
1907´s Generator
and Turbine as a
showpiece

North facade of the
power station
Langweid

s

The fifth machine aggregate in the Langweid
power plant was a Kaplan turbine with bell
generator. It was placed in the annex that
was built above the emptying chute and has
been preserved. The generator was built by
the Siemens-Schuckert engineering works
and the Kaplan turbine, which has a verticalshaft, by the Voith company in Heidenheim.
The two machines were commissioned in
12
1938 and are still in service today. The
three middle machine aggregates were

modernised in 1993 with turbines from the
Escher Wyss company and generators from
AEG.
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Power plant in Meitingen

On the western side there is a low section,
which also has a hipped roof.

Technical equipment:

3
3

Francis twin turbines of the Voith
company of 1922
AEG generators dating from 1922

The Lechkanal was extended by some
10 kilometres some time before 1922 in order
to provide water to the power station at
Langweid.
The break with the past imposed by the First
World War was reflected in design terms in
the very different frontages of the third large
power station in Meitingen. Whereas the
power stations in Gersthofen and Langweid
displayed a similar style, the power station
built at Meitingen in 1922 pursued completely
different architectural ideas.
The hipped roof is positioned diagonally over
the canal. The outer walls resemble a false
mezzanine and are divided by pilaster strips
and give the building a distinctive touch. The
plastered frontage is divided into three sections with longitudinal windows. The upper
third of the building, which looks like a mezzanine storey, has arched windows.
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p
Machinery from 1922
in the power plant

At this point the Lech Canal is surrounded by
eight-metre-high dams. The enormous height
of fall of 13.40 metres is evident in the emptying
chute on the eastern side.
A transformer substation which was built
alongside the power station is designed in
keeping with the power station. The façade of
the two-storey building has arched windows
on the ground floor. Those in the upper storey
are rectangular. The facade has a similar
plastering to the main building and the hipped
roof has plain tiling.
All three power stations on the Lech Canal
were originally equipped exclusively with
Francis turbines. In Meitingen these are still in
use, coupled each with an AEG three-phase
synchronous generator. The generators, too,
date from the time the station was built. The
only alterations are that in 2016 the generator
coils were rewound and the turbines restored.
Three kilometres north of the power station in
Meitingen the water is again fed into the River
Lech.

North facade of the
power station
Meitingen
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Chapter 2.b
History and Development

Water Management System
In the year 1276 written documents gave the
first evidence of a water system in Augsburg.
These documents show two interesting facts:
first, the existence of three watercourses
named today Vorderer, Mittlerer and
Hinterer Lech (the western, middle and
eastern Lech canal) in the city quarter today
named Lechviertel (Lech district), with
the canals probably today still in the same
position. Secondly there must have been
some public water management, which
codified first water law provisions in the town
charter for the annual water-shut down of
the canals to dry them out, clean them from
debris and plants and to rebuilt damaged
parts. The origin of these canals is unclear,
but leading water into the town by canals
was already introduced in Roman times, as
some archeological findings underline. The
mentioned Lech canals must have been fed
by either diversions from the Lech River or by
longer brooks and canals originating in the
southern forest today named Stadtwald (City
Forest). A consciousness for a clean water
supply was existing even in these times, as
cleaning the watercourse meant also keeping
the water clean.
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This early water provision benefited from
a favorable geomorphological situation: a
gravel bed formed in a warm period between
the so-called Würm- and the Riss-Glaciation.
The glacier running down the northern
slope of the Alps transported large volumes
of gravel into the region to create major
landscape features. The gravel bed built
up over several geological eras between
the rivers Lech and Wertach and acts as
a large filter to accumulate and keep the
groundwater clean. Augsburg was founded
by the Romans on the northernmost tip
of this gravel bed, on a higher level safe
from frequent flooding. The diversions
from the Lech, called “Anstiche“, were
often realigned, following the frequent
repositioning of the riverbed after floods
and in its meanders. They fed process water
canals to drive waterwheels for mills, for
cleaning and rinsing, transporting waste out
of the town and driving pumps for lifting
water to higher levels in the city. The broader
canals were also used for rafts delivering
construction wood and also transporting
goods brought over the Alps from the south,
important for Augsburg’s trade.
The canal system was successively
developed over centuries. At least from 1545
onwards a consequent separation of clean
water for drinking purposes and process
water for other uses seems to have been
introduced, thus giving the foundation of
the concept of pure drinking water that is

an exceptional characteristic of The Water
Management System of Augsburg. This
pure drinking water originated from the
unconfined aquifer in open springs named
source brooks in the Stadtwald, which were
chanelled into the Brunnenbach (source
canal) from 1480 onwards. Maps from the
17th century show very clearly the two
canals for drinking and process water,
respectively, running parallel into the City at
the Rotes Tor and their origins in the sources
of the Stadtwald and from diversions from
the Lech River.
The administration of the City always tried
to gain control over the Stadtwald area and
to expand it over the centuries. With the
help of its economic power and by clever
negotiations, large areas of the forest could
be bought between 1602 and 1924 to secure
the pure drinking water supply and that
of construction wood. In 1926, the 2000
hectares of the Stadtwald were declared
a plant protection zone, followed by the
declaration as drinking water protection area
in 1991.
The Rotes Tor area, the important southern
entrance to the city, became one central
point for the distribution of drinking water.
The first water tower here was erected in
1416,1 followed by two others. The pumping
machinery was driven by waterwheels from
the canals reaching the Rotes Tor over a
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wooden aqueduct, which was rebuilt in brick
in 1777. Directly beneath the towers and the
gate the living quarter for the fountain master
and his central workshop were situated.
Several other waterworks were erected
around the lower perimeter of the City,
namely the Unteres Brunnenwerk (Lower
Waterworks) in the northern Lechviertel and
the Wasserwerk am Vogeltor (waterworks
at the Bird Gate) at the eastern entrance of
the City, again both driven by waterpower
and using old defensive towers or newly built
ones for their reservoirs. All these reservoirs
were not meant for the storage of larger
quantities of water, but served as expansion
basins on a high level to raise the pressure
in the distributing pipes and to level out the
oscillating pressure derived from the piston
pumps.
Fountain masters and the City´s master
builders were responsible for the
management, the development and the
maintenance of the elaborate water system.
Two personalities deserve special attention:
Master builder Elias Holl (1573-1646)
introduced Italian Renaissance architecture in
Augsburg. Among other important buildings,
he designed the extensions of the Rotes Tor
complex and invented the ingenious layout
for the Stadtmetzg by leading the waters
of the Vorderer Lech through the building
basement for cooling. During Elias Holl´s
term as master builder three monumental
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fountains were built between 1594 and 1602
on the Maximilianstraße, the central street
space of the City. Following Italian examples
and designed by Dutch artists educated
there, they showed the pride and the wealth
of the merchant city and its ability to secure
a permanent and rich water supply.
Fountain master Caspar Walter (17011769) was trained as a carpenter, but was
gifted with many talents. His contributions
to The Water Management System of
Augsburg include the modernization of the
pumping systems of several waterworks, the
improvement of the pumping technology,
the change from wood to iron in important
parts of the machinery and the publication
of these innovations in numerous books
and magazines, which made The Water
Management System of Augsburg well
known in Europe. The many visitors going to
Augsburg to study this system could learn
from many plans, paintings and models
Caspar Walter had prepared for this purpose.
Augsburg´s drinking water supply, relying
for centuries on water from clear sources
running in canals separated carefully from
other process and surface water, had to be
fundamentally changed at the end of the
19th century, when new hygienic research
found out that bacteria in surface water of
any kind was endangering health and led to
epidemic diseases. The technological change
was radical. Still using the pure water found
in the Stadtwald (City Forest), new deep
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wells were sunk to substitute the Neuer
Graben and Brunnenbach water and a central
drinking water pumping station called the
Wasserwerk am Hochablass (Waterworks
at the Hochablass) began service in the
year 1879 following the first groundwater
mapping. Following Augsburg´s tradition
this was driven by water, diverted from
the nearby side weir, driving turbines and
modern pumps in a very advanced technical
solution. The pressure in the new metal pipes
serving the households was kept on a steady
level by pressure vessels substituting the
water towers. The older pumping facilities
were kept in reserve, but became redundant
very quickly and their technical equipment
was scrapped.
The Hochablass itself was destroyed in a
major flood in 1910. The outdated side weir
was substituted by a modern solid reinforced
concrete and steel structure which allowed
a better control of the water flow and the
frequent accumulation of gravel in the river.
Process water brought into the City by the
Anstiche from the Lech was always used for
generating power by means of waterwheels,
which were simply set on the canals as
undershot wheels. They drove mills of any
kind and other mechanical drives, mostly
textile mills, grinding etc. The water was also
used for cleaning and rinsing these textiles,
for leather tanning and for the transport of
debris and garbage out of City. The use of
the rich water resources attracted these

early industries and became instrumental in
the industrialisation of the city on a larger
scale. New enterprises needing more space,
water and power settled in the eastern part
between the town and the Lech River during
the 19th Century, with textiles as main
production, followed by paper making and
the necessary machinery construction. New
wider canals were built and fed turbines with
higher output, driving at first mechanical
gears and then being modernized to
generate electricity. On the western side of
Augsburg new industries were founded in the
Göggingen quarter using waterpower from
the Wertach River and the Singold Brook,
collected in the Fabrik- (factory) and Wertach
Canal. Many of these water power stations
were given up by their industrial owners after
the Second World War, when cheap electric
power became available. The promotion and
support of ”green“ energy production in the
last decades led to a revival of these works,
now mostly under private ownership.
The final development stage of waterpower
generation started with the construction of
the Gersthofen power plant in 1898. The
combined water output of Lech and Wertach
and all canals were brought together north
of Augsburg to be guided by the Lechkanal
to this power plant. This station and the
subsequently built works in Langweid (1907)
and Meitingen (1922) were financed and built
by power companies independent from their
industrial clients.
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The Water Management System of Augsburg
was developed over more than 800 years.
The rich water resources presented to
the town by a favourable natural situation
were used for process water and transport,
but also prompted the idea to secure a
pure drinking water supply. The City’s
administration successively developed this
idea right up to the present day by creating a
sustainable water management system that
was always secured, enlarged and adapted to
new challenges.
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Lech and Wertach
In the Austrian Alps, at elevation levels
of some 1,800 metres, there are several
brooks and small rivulets that feed the
Formarinbach and Spullerbach brooks. The
confluence of these two brooks at a height
of 1,610 metres marks the beginning of the
resulting river that is referred to as the Lech.
The section of the Lech between Vorarlberg and Tyrol is called the Oberer Lech. Its
middle section from Füssen to Hohenfurch
is referred to as the Mittlerer Lech, while the
Unterer Lech is the name of that part of the
river which lies between Hohenfurch and
the Danube. The Lech is the third largest
Bavarian tributary to the Danube and, after
the Isar, carries the second largest quantity of water of all Bavarian river courses.
It is the body of water with the greatest
water volume in Augsburg and supplies a
catchment area of 4,000 square kilometres.
The partially straightened course of the
Lech from the sources to its mouth has a
1
length of approximately 260 kilometres.
The two brooks named Kaltenbrunnen and
Eggbach have their origins in the Allgäu
Alps. They merge at an elevation of 1,078
metres and the sections of the resulting
river downstream of the confluence are
referred to as the Wertach River. Thanks
to many tributaries, the Wertach is the
second largest river originating in the
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Allgäu Alps and flows into the Lech north
of Augsburg at an elevation of 461 metres.
The Wolfzahnau floodplain lies where
the Wertach and Lech rivers merge.
115,000 to 10,000 years ago, in between
two glacial periods, the two rivers transported geological debris from the Alps
and formed three high plateaus with this
bedload in the area of their merging, one
to the west of the Wertach, one to the
east of the Lech and one between the two
rivers. The founding of Augusta Vindelicorum, later Augsburg, by the Romans
took place here in the year 15 B.C.
The Romans built a system of canals to
supply the settlement with water. They
channelled the water of the Lech into the
city by way of diversions and canals.
These canals were open ducts lined with
“vertical wooden walls” that contained the
raw water. Drinking water, on the other
hand, was procured with the help of wells
and cisterns. To this purpose, vertical
shafts were dug in the soil or rock, where
water would collect and could be raised
with a system of buckets and pulleys.
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p
map from 1700 of
the water courses in
the Stadtwald (city
forest)

Augsburg’s abundant water resources
and their origins
There are numerous springs in the City
Forest of Augsburg. The hydro-geological
foundation for these is provided by the
terminal moraines of the Lech glacier
originating during various ice ages, which
developed as a result of melt water floods
in the interglacial periods. These dam like
deposits of rock and gravel form a layer that
acts as an aquifer. The gravel formations
can reach a thickness of up to 100 metres
in the terminal moraines themselves. Their
thickness lessens gradually toward the north,
so that the groundwater that is sourced
from the Alps comes to the surface again in
Augsburg.
This special topography, originating in the
Ice Age, meant that large quantities of pure
spring water filtered by the above mentioned
gravel formations were available and could

be channelled into the city of Augsburg. The
water taken from the Lech could be used as
hydropower for conveying the spring water to
that part of Augsburg which is situated on a
high plateau.
Development of the Lech diversions
Over the course of time, many diversions
were set up along the Lech. Seven of these
diversions are documented on a map from
the year 1903.
One of the southernmost diversions is the
Lochbach Canal. This Lech bifurcation is
situated more than 10 kilometres upriver of
the City of Augsburg. The designation Lochbach Canal is misleading because this is not
a natural, but a man-made water course that
channelled the water of the Lech into the City
2
over a long distance.
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The so-called Sebastiananstich (diversion)
is found at river kilometre 53.2. It was
completed in 1823 on St. Sebastian’s Day,
from which it derives its name. The diversion
guides the water of the Lech in a northwesterly direction into the Siebenbrunner
Canal, from where it flows into the City.
Over time, the Lech changed its course and
moved eastward, so that the diversion had
to be adjusted and repositioned many times.
The Sebastiananstich (Sebastian diversion)
was decommissioned following the damming
of the Lech in 1924.

f

Thanks to the Hochablass, the canal system
fed by it could power a total of 77 driving
mechanisms and 138 waterwheels. That was
considerably more than could be supplied
by the Lochbach and Wertach diversions
taken together. The Lochbach and Wertach
diversions and the four canals they provided
with water powered just 49 driving mecha3
nisms and 92 waterwheels in comparison.

Map from 1903 with
seven diversions
along the Lech

The Neue Ablass (New Diversion) was built
in the 18th century as a reserve canal for
the Hochablass. It acquired extraordinary
importance for the city through the
construction of the new drinking water works
at the Hochablass. Its water merges with
the Hauptstadtbach watercourse some 800
metres downstream.

The northernmost diversion of the Lech is
the Hochablass, which was located four
kilometres outside of the City walls when it
was built.
Even today, of the various Lech diversions,
the Hochablass remains the one with the
most water. It has reliably fulfilled its function
since 1346. Over the course of history, the
Hochablass was again and again destroyed,
both during armed conflicts and by flooding,
but was always rebuilt.
The water diverted at the Hochablass
flows into the Hauptstadtbach Canal and
later reaches the Kaufbach Canal, which
merges into the Schwallech. The latter splits
into the Mittlerer (middle) and Hinterer
(eastern) Lech, and also served to supply the
Stadtgraben (City Moat).

It is difficult to document the precise system
of raw water supply for more than short
periods, as adaptations of the supply lines
constantly became necessary. This was
due to acts of war or the movement of the
rivers as a result of which many diversions
quickly lost importance. In addition,
further adjustments to the canal system
became necessary during the period of the
industrialisation due to considerably greater
demand for water by turbines.

Engraving by Wolfgang
Kilian, 1626
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Canals
Water usage rights for all Lech canals and
the Lochbach Canal are enshrined in the
town charter dating from 1276, which has
been preserved. Water rights, once granted,
entailed the obligation to carry out structural
maintenance work on the canals and also
encompassed their periodic draining for
revisions and repair of the canal system as a
whole. The owners of the properties located
along the canals were obliged to perform
maintenance tasks and had to prepare for
the draining exercises. Accordingly, adequate
amounts of building material for all potentially
necessary construction measures had to be
kept in stock in order that the canals would
not be without water for more than eight
days. The annual draining exercise, termed
4
“clean-sweeping” is still practised today.
The Lech canals provided the quantities
of water necessary for extinguishing fires.
Augsburg’s wine and water bearers were
exempted from paying taxes if they accepted
the responsibility of carrying water free
of charge in the event of a fire alarm.
What is more, the canals did not only serve
the purpose of supplying water, but were
also designed and used for waste disposal
and thus had a positive effect on cleanli5
ness and hygiene levels within the city.
The canals also supplied the water required
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for the powering of the many mills, smithies, tanneries and dye works. The availability of hydropower in sufficient quantities
resulted in many craftsmen setting up
business along Augsburg’s watercourses.
Four canals were built as early as in the
year 1000, each of which powered a mill.
However, written documentation of this
can only be found from 1276, the year
of Augsburg’s city charter describing the
Luipoldes, Klessinges, the Gäumüllers and
the Rotigers Lechs. For each of these Lech
sections the charter contains information
on the width, which amounted to between
twelve and sixteen feet (between 3.55 and
4.73 metres). These watercourses listed in
the town charter coincide with the Vorderer
(western), Mittlerer (middle) and Hinterer
Lech (eastern) canals, as well as with the
6
Sparrenlech, which exist to this day.

Rope makers, bakers, farriers and other
tradesmen utilised hydropower to power
water wheels, which were usually located
in the backyards. Tanners and dyers used
7
the water of the canals as process water.
The fountain master Caspar Walter found in
1761 that there were 93 oil, spice, tobacco
and flourmills, as well as a diamond-grinding mill with a total of 163 waterwheels.
Many waterwheels can be seen on the
etching by Wolfgang Kilian. The type of
water wheel shown on it represents a
very simple layout of the power transmission from the water wheel to the
drive mechanics, for which no sophisticated water supply via aqueducts was
required. Yet, the canals generated an
astonishing amount of hydropower.

Vorderer Lech
(Western Lech)
Augsburg’s Lechviertel (Lech District)
developed around the process water
canals. This is where tradesmen established their workshops. The Lechviertel
(Lech District) is bounded by the Vorderer
Lech (Western Lech) and the Stadtgraben
watercourses, and by the Inner City Moat.
The Schwallech divides into the Mittlerer and the Hinterer Lech, which cross
through the district in its entire expanse.
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The Vorderer Lech is the westernmost of the
canals in the Lechviertel (Lech district). Its
existence is documented in the town charter
of 1276. After the watercourse passes the
aqueduct at the waterworks at Rotes Tor,
it reaches the waterworks located there.
Behind the Oberes Brunnenmeisterhaus
(Western Fountain Master’s House), the
Vorderer Lech passes the Heilig-Geist-Spital

(Holy Spirit Hospital), which primarily served as a home for the aged, but
which also had a small hospital section.
The hospital made use of the canal primarily for waste disposal purposes.
The Vorderer Lech, which was designed
as an open canal, is supplied with water
by the Lochbach Canal and has a throughput rate of two cubic metres of water per
second. In the course of time, more and
more trades’ and craftsmen settled in
this area. Many dyers and tanners, whose
trades are characterised by the need for
very large amounts of water, profited from
the good water supply on the Vorderer
Lech and built their workshops in the
Lech district. In the case of tanning, the
pelts and skins were soaked in 40-degree
water for days and rinsed several times
over between the various individual work
stages, which gave off strong odours.
When the tanning process was completed, the skins were hung up to dry
in the attics of buildings, made mostly
from wood. Hanging the leather skins
up in the attics ensured very good conditions for drying. It is not known how
many tanneries set up business on the
Vorderer Lech over the course of time.
The Vorderer Lech also powered the waterwheels of four mills. The Pfladermühle
(mill) is one of the oldest businesses and
is already mentioned in the town char-
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ter of 1276 as one of a total of ten grain
mills in the City area of Augsburg. White
flour was milled in the Pfladermühle.
The so-called Stadtmetzg, the new central
meat cutting, storage and market facility,
was erected in the northern section of
the Vorderer Lech in 1609 by Elias Holl.
He decided in favour of a location in the
Lechviertel (Lech district), because he
intended to use the water of the canal to
cool the building and get rid of the meat
waste. The canal was planked and straightened in order to guide it through the
basement where the meat was dressed and
stored. The waste resulting from cutting
could be directly disposed of in the canal.
Shortly after flowing through the Stadtmetzg, the Vorderer Lech joins the Mittlerer Lech. During the Second World
War, a bomb destroyed a neighbouring
building and when restored, the canal was
joined with the Mittlerer Lech upstream
of the Stadtmetzg. At that point in time,
the canal had lost its significance for
the Stadtmetzg, as it had been used as
an administration building since 1930.

Schwallech
The Schwallech is fed by the Kaufbach
Canal, previously referred to as the Floß-
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f
Crossing of the
Schwallech and the
Stadtgraben
(city moat).Engraving

water available in sufficient quantities.
The Hinterer Lech runs parallel with the
Mittlerer Lech. At the level of the Stadtmetzg it flows into the Stadtbach canal
together with the Vorderer Lech.

by Wolfgang Kilian
from 1626

Stadtgraben
(City Moat)

bach Canal. For a long time it was reserved
exclusively for rafting and was therefore for
the most part kept free of waterwheels. A
plan drawn up by Wolfgang Kilian in 1626
highlights this fact: There are only two
waterwheels on the Schwallech Canal.
Following the War of the Spanish Succession from 1701 to 1714, a public
bath was established on the canal in the
immediate vicinity of the Convent of St.
Ursula’s. It was very popular, especially
in the summer months, and bathing fun
was allowed even on Sundays and festival days. In 1707 it was reported that
many of the bathing guests walked naked
through the streets, very much to the
disapproval of the nuns living close by.
The Schwallech divides into the Mittlerer and Hinterer Lech immediately
behind the Convent of St.Ursula’s.
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Mittlerer Lech
(Middle Lech)
The above-mentioned plan drawn up
by Wolfgang Kilian documents numerous water wheels on the Mittlerer Lech.
The mapped water mills were equipped
with undershot waterwheels placed
directly near the mill on the canal.
The Mittlerer Lech runs parallel to the
Hinterer Lech and flows into the Vorderer
Lech at the convent of St. Maria Stern’s.

Hinterer Lech
(Eastern Lech)
The Hinterer Lech, like the Mittlerer
Lech, originates from the Schwallech.
Here too, many tradesmen set up their
businesses because they could profit from
the available hydropower and the process

South of the bastion at the Rotes Tor (red
gate), the river course is referred to as the
Deichel Canal. After that it is called city
moat, which flows along the city wall to
the Vogeltor (Bird Gate). Same as a castle
moat, the City Moat was designed to reinforce the line of defence of the city walls
erected in the 12th century, in that it presented another obstacle for attackers. When
attempting to surmount the moat, attackers were easy targets for the defenders.
At the Rotes Tor, a bridge structure with an
aqueduct crossed the City Moat, and led to
the city gate in the southern part of the city.
The Obere Stadt (Western City) located on
a high plateau and the Lechviertel (Lech district) were surrounded and protected by the
city walls and moat since the 12th century.
Towards the end of the following century,
the fortifications for the defence of the city
were expanded to include the district located
to the east, the Untere Stadt (Lower City).
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Access to the Eastern City was through
the Vogeltor, which was also the namesake for the waterworks. The first city gate
in this location was erected as early as
1374, but was abandoned and replaced by
a new structure in 1445. This four-storey
tower on a square ground plan, crowned
with a pointed arch, provided access
to the Eastern City via a drawbridge.
Near the Vogeltor, the watercourse
forks and continues in an easterly direction as the Äußerer Stadtgraben (outer
city moat). Its water quantities were
regulated by a small side weir.
Following the opening of the fortifications, the City Moat was filled in for the
most part and has since then only carried small amounts of water. An open-air
theatre was built at the bastion at the
Rotes Tor (Red Gate) in 1860, which is
still used today in the summer months.

Innerer Stadtgraben
(Inner City Moat)
When the city walls were extended, a
section of the city moat conceived of
as a defensive moat was now located
inside of the walls. It therefore lost its
original function and was subsequently
referred to as the Innerer Stadtgraben.
A special feature of this canal is the Bar-
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f
Passing of the Stadtgraben

Stadtgraben (Inner

city wall at the Vogeltor

City Moat) and Stadt-

Wolfgang Kilian from 1626
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In 1848, the aqueduct was replaced by
the Zirbelnuss-Canal, a segmented
cast-iron water bridge.
For centuries, the aqueducts have ensured
the water supply for the machinery of the
waterworks. The hydropower initially drove
Archimedean screws. Later a conversion was
made to piston pumps and finally to waterlifting by turbines.
Downstream of the waterworks the Innerer
Stadtgraben (Inner City Moat) picks up
its course again. Until the removal of
the fortifications in the 19th century, it
crossed the city walls approximately 300
metres upstream of the waterworks where
it resumed its function as part of the
fortifications and reunited with the Äußerer
Stadtgraben (outer city moat).
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Stadtbach Canal

Crossing of Inneren

(City Moat) through the
(Birds gate). Engraving by

füßerbrücke (bridge of the discalced). Elias
Holl, the city’s appointed Master Builder,
was commissioned with the restructuring of
an already existing bridge in 1602. The Barfüßerbrücke was one of the important traffic
arteries of the city. Inspired by the Rialto
Bridge in Venice, Holl planned to upgrade it
with shops. The new bridge is based on two
rusticated arches, and each of the twelve
stores opened towards the middle of the
bridge. The bridge channelled traffic directly
on towards the Barfüßertor (gate of the
8
discalced), which was also renewed by Holl.
In its continuing course, the Innerer Stadtgraben provided the hydropower for the
Unteres Brunnenwerk (Lower Waterworks).
The drinking water was conveyed across the
Stadtbach Canal at the waterworks with the
help of an aqueduct. This construction was
documented in the shape of an instructive
painting by Caspar Walter dated 1753.
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The Stadtbach Canal is the product of the
confluence of the Vorderer and the Hinterer
Lech. The Stadtbach Canal, like most canals
in Augsburg, fulfilled several functions: it
ensured the disposal of waste water and
garbage, but was also used for rafting.
However, with its eight cubic metres of water
per second, its most important function was
to provide hydropower for the waterwheels.
A cotton spinning mill bearing the name of its
location, Baumwollspinnerei am Stadtbach
(cotton spinning mill on the Stadtbach canal),
also made use of the hydropower.
For a long time, water from the Stadtbach
Canal flowed directly into the Wertach. When
planning the power plant on the Wolfzahnau
floodplain, the watercourses of the Stadtbach
and Proviantbach canals were merged and
have since flowed into the Lech downstream
of the shared Auslaufkanal.

Brunnenbach / Brunnenmeisterbach Canal
(Fountain Master´s Canal)
The Brunnenmeisterbach Canal, previously
referred to as the Brunnenbach Canal,
provided the water for driving the pumps of
the waterworks at the Rotes Tor.
The sources of the Brunnenbach canal
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originated in the gravel layer of the Lech
plain (Lechfeld) and the Meringer Au flood
plain, where the groundwater current causes
9
whole systems of spring canals to surface.
These spring canals have been merged and
channelled towards the city since 1480. The
resulting water course was given the name
Brunnenbach Canal.10 Over the course
of time, continuous adjustments were
necessary, as the springs could not provide
a constant water supply: some springs dried
up while others were opened up. Clear
documentation in the shape of a plan dating
from 1850 exists only for the supply of spring
water via the Brunnenbach Canal and the
Grenzgraben.
From the early developed consciousness
that only by the strict separation of drinking
and service water the quality of the
drinking water can be obtained, testifies the
Galgenablass. It is as a water crossing of the
Siebenbrunner Canal and the Grenzgraben
is located in the City Forest and is testimony
to the very early consciousness among the
people of Augsburg that a high quality of
drinking water can only be assured by strictly
separating drinking and process water. The
water of the Siebenbrunner Canal fed by
the Lech was kept separate from the spring
water of the Grenzgraben with the help of
a culvert so the Siebenbrunner Canal could
cross it underneath.
The system of canals, which needed to be
continually adapted due to armed conflicts
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and geological changes, conveyed the
valuable drinking water to the waterworks
at Rotes Tor (Red Gate) via the Grenzgraben
and the Brunnenbach canals. It was used
there both for driving the pumps and as
drinking water. In its continuing course,
the Brunnenbach Canal also ensured the
supply of the Unteres Brunnenwerk (Lower
Waterworks) with drinking water.
Eiskanal / canoe course
The canals on the Spickel were a popular destination for excursions in around
1800 and were accessible also for boats.
They ran between the Neubach Canal
originating from the Neuer Ablass (new
diversion) and the Hauptstadtbach Canal
originating from the Hochablass.
In 1879, the Neuer Ablass assumed a
new function in that, together with the
Neubach Canal, it ensured the hydropower for the Neues Wasserwerk (new
waterworks) at the Hochablass.
Because the annual mean temperature at
the end of the 19th century was approximately 1.5 degrees lower than today and
because strong ice drift still had to be
reckoned with in the rivers and canals, a
canal for removing the ice was built behind
the waterworks at the Hochablass in order
to prevent damage to the many waterwheels
in the Lech canals. It was named Eiska-

nal (ice canal) in keeping with its function.
However, the Eiskanal largely lost this
function later when the waterwheels were
removed and the mean temperatures rose.
But then, in 1945, the Eiskanal was given
a new function: it was approved for canoe
sports, and the Augsburg Wildwasser (white
water) canoe club set up its new training
facility and competition course there.
Because the Eiskanal was no longer needed
for other purposes, it could be used for
canoe sports. After 1945 the Augsburg
Wildwasser canoe club set up its training
and competition course on the Eiskanal
so that a Swabian championship could be
hosted there in 1948. The German championship followed in 1950, then in 1953
the first international canoeing competition. The Canoeing World Championship
finally took place in Augsburg in 1957.
The 1972 Olympic Games were held in
Munich, and the canoe slalom was declared
an Olympic discipline for the first time in
that same year. This made it necessary to
conceive of new competition facilities. Due
to the experience Augsburg had gathered
and its abundant water resources, the city
was considered the ideal location for canoe
sports. The new canoe course was planned
and built by the Munich landscape architects
Gottfried and Anton Hansjakob and architects
Reinhard Brockel and Erich R. Müller. It was
placed directly to the east of the historic
Spickel grounds. The new Eiskanal facility
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was planned, realised and opened as the
world’s first artificial white water course in
1970/71. The Lech and the Hauptstadtbach
canal provided the required water volumes.
In the course of work carried out on the
canoe course in 1970/71, the western part
of the Eiskanal between the Neubach and
Hauptstadtbach canals was filled in.
The complete facility was designed using
elements of the functional architecture
considered modern at the time. The artificially designed landscape was modelled
on the sports facilities at Olympia Park in
Munich. Due to the location of the competition site in the City Forest, it was easy
to adapt the route to the surroundings
in a playful way with a curved course.
The central design ideas followed the example of the Olympia Park Munich. There too,
the setting decisively influenced the design.
The historic Eiskanal was integrated into the
newly constructed the canoe course, so that,
in keeping with the original function, surplus
water could be fed back into the Lech.
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Drinking waterworks

that the commissioning of the waterworks
failed and, as this was one of the first plants of
its kind, the failure could be explained by the
rudimentary technology and the absence of
reference material.
In 1414, the chronicler Pirmin Gasser wrote
that the failure was the unsuitable choice of
site for the tower, and the Memmingen chronicler Burkhard Zink thought that the reason
for the failure was the iron water pipes that
5
were too narrow.

Development of the drinking water supply
An aquifer in the gravel bed of the Lech plain
and the Meringerau forms a network of
1
underground springs that flow to the surface.
These streams were merged in 1480, and fed
into the Brunnenbach (a canal fed by head
streams) in the city.2
A system of canals, which had to be constantly adapted owing to conflicts and geological changes, transported the precious
drinking water via the Brunnenbach from 1480
onwards, and later also via the moat watercourses to the municipal waterworks at the
Rotes Tor (Red Gate). A plan of the watercourses in the Stadtwald (City Forest) shows that
the course of these two canals has remained
unchanged since 1850. In the waterworks, the
water was used both as water hydropower
to operate the pumps and as drinking water.
Downstream from the waterworks, the
Brunnenbach also supplies the Unteres
Brunnenwerk (Lower Waterworks) with
3
drinking water.

With the development of the waterworks, the
office of the Brunnenmeister (fountain master),
was created, who was responsible for the
smooth running of the system. As Augsburg
had several waterworks over time, the post of
the municipal fountain master had been created to manage and oversee all the plants in the
city. As the majority of the technical facilities
such as waterwheels, water pipes and canal
walls were made of wood, it goes without
saying that the majority of the fountain masters
had learned the craft of a carpenter.

Drinking water supply system

f
First attempts at water hoisting

Sources from the Stadtwald
(City Forest) fed the Brunnen-

The first waterworks in Augsburg were built
at the Schwibbogentor Gate.4 Little is known
about the building techniques used, except
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bach and supplied the city of
Augsburg with drinking water.
Map by Elias Holl 1627

At the start of the water supply in the new
era, the watertowers only supplied the numerous fountains in the urban area of Augsburg.
Drinking water was supplied to a non public
fountain for the first time in 1502, namely to
the seat of the bishop, and a second private
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connection was established the following year
to the monastery of St. Ulrich. Both supplies
were provided free of charge by the city, and
the citizens of Augsburg could also access
free from the fountains placed around the
entire city area. In 1545 Anton, Hans Jakob
and Georg Fugger also received a free, private
connection to their house, which was a gift
from the city as gratitude for the Fugger
family’s services to Augsburg and their social
commitment: Jakob Fugger had founded the
“Fuggerei” in 1521; a housing complex for
6
needy citizens which was completed in 1523.
From 1558, every citizen could pay for a private
house connection. An annual fee of 10 guilders
was charged for this service, and the annual
payments could be waived for a single payment of 200 guilders. However, the weekly
wage of a master mason at the time was 1
guilder 48 kreutzers. A maid earned
4 guilders per year with free board and lodging, so only very few wealthy citizens could
afford a private domestic water supply.
The installation of a new and extensive water
supply network occurred during the era of the
fountain master Pilgram Marbeck, who took up
this position in 1544. In addition to the water
pipe system, he also developed a timber rafting
system in Augsburg.
One of the great achievements on Marbeck’s
initiative was a record of the precise location
and positions of the divisions of all the sections
of pipelines and wooden pipes incorporated
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into the urban water supply network. The
development and expansion of the urban
pipeline network would also be carried out in
accordance with specific technical specifications stipulated by him.
The wooden pipes transported the water into
7
the various households.
At the start of this technical development, the
tree trunks required for the pipeline network
were still bored by hand, and the trunks were
drilled from both sides to make the wooden
pipes to be used as wooden housings. The
precise drilling of the trunks presented a particular technical challenge, and the municipal
model room in the Maximilian Museum has
a model of one of the wooden pipe boring
8
machines from the 18th century.

i
„Architecture

Expensive metal was only used for the
connecting pieces, so the wooden pipes
were connected using sheet-steel sleeves.
The sleeves were forged cylindrical structures
with an annular ring, and sharpened at each
end to be hammered halfway into the contact surfaces of the wooden pipes. Branches
and forks in the system were made entirely
of metal, and the same also applied to the
pipes in the watertowers. Hydropowered pipe
boring machines were not used until the 17th
century to make the work of the pipe drillers
much easier. According to a table “Hydraulica
Augustana”, a document written by the urban
fountain master Caspar Walter, 3,000 wooden
pipes were incorporated into the pipeline net-
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hydraulique“ by
Bernard Forest de
Bélidor

work alone that were connected to the Rotes
Tor waterworks. The total length of the pipe
network was 32,921 feet (9,750 metres).
Connections to houses were in the form of
“fountains” which, unlike today’s taps, had

i
Figure according to the

Map of the pipelines

construction of pipelines

in Augsburg and the

by Caspar Walter, Drawing

supplied area of the

by Nessenthaler 1766

waterworks

s

no shut-off device, even though water continuously flowed through them.
Those wealthy enough to pay for a private
domestic connection were guaranteed to
receive a quantity of two buckets of water in
one hour. The Augsburger Eimer (Augsburg
pail), which contained c. 63 litres, was used
as the unit of measurement, and the pipeline
pressure had to be designed in such a way
as to guarantee a constant supply of water.
The growing number of customers, also
called possessors, automatically resulted in a
reduction in pressure over the entire pipeline
network. Illegal private connections also posed
great problems for the fountain masters: on
the one hand, this practice deprived the city of
an annual revenue of 10 guilders per connection and, on the other, each illegal connection
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caused an unplanned reduction in pressure of
the pipeline network. All the revenue from the
water supply was used to maintain the waterworks and the pipeline network, so the water
supply had to be permanently subsidised by
the city owing to the growing number of illegal
connections.
The writings and drawings of Caspar Walter
are an impressive demonstration of the
complexity of the Augsburg water supply
system. Walter developed the Eicht = Blätlein,
a template device that regulated the throughput of water to private households. This took
the form of a template with 24 holes drilled in
it, the diameter of which corresponded to the
boreholes in a soapstone, and they were fitted
onto the outlet taps in the household. This
enabled users to measure the precise flow rate
of the water per hour. Any additional boring
of the outlet stones to increase the volume
of water was punishable and was controlled
using the template.
The pipeline network was continually expanded, as the demand for private connections
grew steadily, and this development resulted
in efforts to optimise the various waterworks,
and to permanently extend its area.
More and more people came to live within the
city walls of Augsburg over time; up until the
19th century the population had rarely reached
over 1,000 citizens per square metre, but this
number had increased to 4,000 citizens per
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square meter by 1850. The overcrowded conditions and the inadequate sanitation forced a
further expansion of the drinking water supply,
and it was not until the mid-19th century that
the city walls were demolished and the inhabitants dispersed into the areas surrounding
the city.

Visitors from all over Europe and the
reports of their travels
In the 16th, 17th and 18th centuries, the
exemplary design and management of the
water system, the waterworks and their equipment drew visitors to Augsburg from all over
Europe. The pump technology in particular
aroused particular interest, and the fountains
were Augsburg’s main attractions, but very
few visitors had sufficient technical expertise
to understand how the plants actually worked.
In 1554, the English diplomat Sir Thomas
Hoby described Augsburg thus: “This city is
very elegantly built, with many excellent water
courses within it.”
The location of Augsburg also attracted a large
number of visitors from Italy, among whom
Cardinal Luigi D’Aragona, who was clearly
impressed by the large and splendid water9
works at the Rotes Tor in his 1517 journal.
The travel journals that have survived provide
valuable insights into the situation in Augsburg
at the time. The French diplomat, philosopher
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and travel writer Michel Eyquem de Montaigne
1580 described the waterworks at the Rotes
Tor:
“Close by is a city gate through which we
were conveyed. We entered the bridge over
the moat, which was fed by a tributary of the
Lech river, and looked down. We then noticed
that a large water channel ran somewhat
deeper and parallel to the bridge. This was
part of the canal through which water flowed
from outside the city, which crosses the moat
here via a wooden walkway. Imposing wheels
driving pumps moved within, which powered
some pumps that hoisted the water from a
deep well through two lead pipes into a tower
that was at least fifty feet high.
There, it flows into a giant stone vessel from
which it is then carried away through numerous pipes to be distributed around the whole
city which, owing to this system alone, is
blessed overall with wells. If a citizen wishes to
be connected to the supply, he will be granted
such for a fee of 10 guilders or a single payment of 200 guilders. This marvellous facility
10
has adorned the city for forty years.”
In 1754, Caspar Walter described the technical
equipment in the waterworks in the Rotes Tor
Gate in his document Hydraulica Augustana.
The Augsburg waterworks exploited the many
developments in hydro technology.
This technical progress could be observed up
close in the plants of some of the Augsburg
fountain masters, and made their inventions
in water hoisting technology widely known.

Augsburg soon became the centre of pump
construction for the whole of Central Europe,
which was due not only to the numerous
pumping stations, but also to the experts in the
field who had gravitated to Augsburg.

External activities of the Augsburg fountain
master and pump engineers
The activities of the Augsburg fountain masters were well documented throughout Europe
during the period between 1560 and the start
of the Thirty Years’ War. They were requested
by other European countries owing to their
skills as pump engineers and fountain masters,
and were generally highly talented metal casters, gunsmiths and goldsmiths, and therefore
familiar with all the skills required for casting
and working metal. This knowledge of metal
was essential, in particular for manufacturing
the vital connecting elements and pipes.
In this context, it is worth mentioning the
pumping stations in the towns of Rothenburg
ob der Tauber and Friedberg. In Rothenburg
ob der Tauber the water supply was designed
along the same principles as in Augsburg. The
engineer responsible for the system was the
Augsburg native, Jörg Sommer. In 1594, he
built a system that used piston pumps to pump
the water 50 metres high from the Bronnenmühle into a distribution tank on the top level
of the Klingerturm (Klinger Tower), from where
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it was conducted into the fountains around the
city. The pumping stations were a source of
great fascination and amazement, so that even
the theologian and pedagogue, Johann Amos
Comenius, who was not an expert in the field,
was moved to exclaim: “…that a machine, a
soulless thing could move as smoothly and
11
easily as a living creature.”

Augsburg’s efforts to provide clean
drinking water
In 1870, similar to many other cities in Europe,
Augsburg was faced with the consequences
of a cholera epidemic and the research scientist and hygienist Max von Pettenkofer was
commissioned to investigate the state of the
drinking water in the city of Augsburg.
Von Pettenkofer, who is also considered to
be the founder of hygiene as an experimental
science, advocated the sole use of groundwater as drinking water to curb the disease.
This discovery had a major impact on the
drinking water supply of the city of Augsburg
and lead to the construction of the drinking
waterworks on the Hochablass (a weir on the
Lech river).
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Visitors of the waterworks in Augsbgurg
before the Thirty Years War
Year

Name

1517
1525
1554
1557
1563
1580
1583
1587
1590
1592
1598
1598
1598
1600
1600
1603
1606
1608

Cardinal Luigi D’Aragona
Cardinal Gasparo Contarini
Thomas Hoby
Bartolomäus Khevenhüller
Sir Edwar Unton
Michel Montaigne
Peter Lindeberg
Barthold von Gadenstedt
Prince Ludwig von Anhalt-Köthen
Fynes Moryson
Duke August of Braunschweig
Duke Albrecht of Austria
Heinrich Schickhardt
Paul Hentzner
Duke Heinrich II. of Rohan
Duke Philipp III. of Pomerania
Marchese Vincezo Giustiniani
Hans Georg Ernstiger

Rostock

Lincolnshire
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Wolgast

Dannenberg
Krosno

Leominster
Faringdon

Dessau
Gadenstedt
Brüssel

Paris
Stuttgart
Augsburg

Innsbruck
Carinthia

Venice

Extract from: Albrecht Hoffmann, „Zum Stand der

Faenza

städtischen Wasserversorgung in Mitteleuropa vor
dem Dreißigjährigen Krieg“, in: Albrecht Hoffmann,

Castle Montaigne

Duccio Balestracci und Albert Baur, Die Wasser
Versorgung in der Renaissancezeit, Geschichte der
Wasserversorgung Vol.. 5, Mainz 2000, p. 128ff.

Rome
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External activities of the Augsburg fountain
master and pump engineers
Name

Place (period)

David Hertlein

Stuttgart (1560–67)
Kaiserslautern (1571)
Kaspar Seeler
Soden/Taunus (1566)
Hans Reisinger Vienna (1568)
Munich (1572)
Wolf Bader
Stuttgart (1568–95)
Melchior Bader Stuttgart (1569)
Magnus Hüberler Pfalzburg (1572)
Marburg/Lahn (1573)
Frankenberg/Eder (1574)
Peter Wagner
Steyr (1573)
Enns (1573)
Munich (1595)
Hans Sommer
Veste Hohenburg (1574)
Mathäus Kummer Heilbronn (1577)
Leonhard Marquart Steyr (1579)
Jörg Sommer
Rothenburg/Tauber (1594)
Castle Schillingsfürst (1594)
Georg Müller
Brussels (1601–03)
Stuttgart (1617)
Extract from: Albrecht Hoffmann, „Zum Stand der
städtischen Wasserversorgung in Mitteleuropa vor dem
Dreißigjährigen Krieg“, in: Albrecht Hoffmann, Duccio

Frankenberg
Marburg

Brussels

Soden/Taunus

Kaiserslautern

Pfalzburg

Schillingsfürst
Heilbronn

Veste Hohenburg

Rothenburg

Stuttgart
Enns
Vienna

Augsburg
Munich

Steyr

Balestracci und Albert Baur, Die Wasser Versorgung in der
Renaissancezeit, Geschichte der Wasserversorgung Vol. 5,
Mainz 2000, p.128 ff.
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Waterworks at the Rotes Tor (Red Gate)
1416
1463
1470

1559

1599
1622
1669
1672
1703
1742
1744
1745
1746
1746
1866
1879

Construction of the Großer
Wasserturm (Large Watertower)
Reconstruction of the Large
Watertower after a fire
Building of the Kleiner Wasserturm
(Small Watertower) on a former
defence tower
Two hexagonal levels are added to
the Small Watertower, which is
topped off with a domed roof
Construction of the Kastenturm
(Box Tower) watertower
Redesign of the Rotes Tor
Further levels added to the Large
Watertower
Further levels added to the Small
Watertower
Construction of the stone
balustrade on the Kastenturm
Caspar Walter builds a spiral
staircase in the Kastenturm
Addition of a spiral staircase in the
Small Watertower
Construction of the Lower Fountain
Master’s House
Addition of a baluster on the
Large Watertower
Renovation of the aqueduct
Building of a cast iron basin on the
Large Watertower
Decommissioning of the
watertowers
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The Western town, located on a high terrace,
and the eastern district of Lechviertel (the
area round the Lech river) have been surrounded and protected by the city wall and
moat since the 12th century. The Rotes Tor
marked the southernmost point of the urban
area of Augsburg in the 12th century, leading to the Via Claudia, which passed south
12
through the Alps and was the route to Italy.
The first mention of the city gate dates back
to 1223. It was rebuilt following a fire and
was then enlarged with a moat and bridge.
The city architect Elias Holl gave the gate its
current form in 1604 and, besides the construction of the gate itself, in the local folklore,
the name Rotes Tor (Red Gate) also refers to
all the adjacent waterworks with its various
components: the Large and Small Watertower, the Kastenturm, the Upper and Lower
13
fountain master’s house and the aqueduct.
The construction of the fountain dates back
to the fountain master Hans Felber,14 and
both 1416 and 1433 were stated as the date
of the founding of the waterworks.15
The Large Watertower initially contained
reciprocating pumps which were regarded
as the most innovative technology in water
hoisting.16 The origin of the templates or
early examples of the system engineering
used in the Augsburg waterworks are unknown, but one source of inspiration could be
mining technology and the water hoisting of
the mine water. The principle of using water
to hoist water was also used in mining, and
this technique had already been documented
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by the scientist Georgius Agricola, who had
spent many years in Italy. The bucket wheel,
piston pumps and Archimedes’ screws had
been deployed in northern Italy in this way
17
during this time.
The most long-term changes and an enormous increase in the capacity of the waterworks at the Rotes Tor were achieved under
the leadership of Caspar Walter. This experienced carpenter had been appointed to the
position of fountain master of the Unteres
Brunnenwerk (Lower Waterworks) in 1728.
His outstanding service and achievements
meant that Walter was promoted to the city
fountain master in 1741, and he moved into
a residence in the waterworks at the Rotes
Tor, the main waterworks in the city. Similar
to the Lower Waterworks, Walter also made
fundamental changes to the waterworks
at Rotes Tor. He compiled comprehensive
documentation of all the alterations to the
plant, the suction and pressure pumps and
the waterwheels, and created two instruction images on which the major changes
were documented. The entire city water
supply was upgraded to such an extent by
1748 that not only two, but a whole three
Augsburgs pails per hour were supplied to
every domestic connection.
The alterations to the works carried out
by Caspar Walter at the Rotes Tor had the
Lochbach canal and the Brunnenbach canal
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two water wheels of the Small Watertower,
which was powered in the same way as the
Large Watertower.
The Kastenturm (Box Tower) was expanded by a newly designed works building, a
covered channel was added to the waterwheel installed there, which also took the
water flow from the riser pipes and an
overflow pipe.

running parallel. Non return valves were
installed to ensure the purity and safety of
the drinking water, so that only the water
from the Brunnenbach could enter the Lochbach, and not vice versa. He also installed
a water wheel in the Lochbach and thus
exploited hydropower to supply the city with
the source water from the Brunnenbach.
Additional technical innovations introduced
in the waterworks at the Rotes Tor included
the construction of the Leere Gasse or spillway, which served as a side drain or overflow of the tanks in the watertowers. The

i
Section and view of
the waterworks at
Rotes Tor

i
List by Caspar Walter

drinking water in the spillway that was not
used, was returned to the canal.

of the amount of water
supplied by the waterworks at Rotes Tor

The water therefore flowed into four canals
and a spillway, the waterwheels powered the
pumps in the canals, which then pumped
the water in the spillway into the tanks in the
towers.
The Large Watertower had four waterwheels
driving a central shaft, and its lever arms
and chains moved the pistons of the pumps
up and down, this mechanism regulated the
water. An additional channel housed the

The watercourse built by Caspar Walter was
removed by Georg Haevel, who was appointed to the office of fountain master in 1816.
By redesigning the engineering of the plant,
Haevel was able to increase the production
rate from 64 cubic metres an hour to 100
cubic metre an hour, and achieved a standard delivery head of 29 metres for all three
water towers.
He moved all the water wheels and pumps
from the towers into the municipal works
and arranged them in two groups in two
rows. One group consisted of six water
wheels which powered six pumps, five of
which were intended to supply the Large and
Small Watertowers, and one pump supplied
the Kastenturm, with a pipeline leading from
here into the tower. The pumps of other
group, consisting of only two water wheels,
pumped the water exclusively to the Kasten18
turm.
When the systems in the old waterworks
were unable to meet the demands in the
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19th century, in 1819 the engineer Georg von
Reichenbach was commissioned to build
a water machine that was first unveiled in
1820. The cast iron components were exhibited in the municipal building yard where they
could be studied and, on this occasion, all
the major components of the water machine
were recorded and drawings and diagrams
were created for publication in the Polytechnische Journal.
Although the machine was originally intended for the waterworks at the Rotes Tor, it
was used at the Lower Waterworks in 1821
following a series of disputes in the city
council. The old systems were finally also
replaced by two Reichenbach machines in
the waterworks at the Rotes Tor in 1848.
The Reichenbach engine was powered by a
hybrid water wheel, and achieved 10.5 revolutions a minute. The water wheels themselves rotated in a stone channel which had
been adapted for the arches of the wheels,
and the main shaft of the water wheel powered the pistons using a crankshaft and struts.
However, this pumping station introduced
no technical innovations, but was in fact a
conventional suction and pressure station.
The four cylinders in the pumping station
were arranged in a row parallel to the water
wheel, and laid out in groups of two each
with a valve box. The water was hoisted
from the valve boxes through risers, and
eventually flowed into the reservoir.
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A 7” thick downpipe led from the tank down
from the tower, and then forked at the foot
of the tower into two 5” diameter pipes.
They were equipped with taps to regulate
the distribution of water around the city
19
depending on the demand. A new pumping station was built to accommodate
the new system in the north section of the
waterworks.
The quantity of water thereby rose from 100
to 144 cubic metres an hour. The water from
the Brunnenbach however was only used as
hydropower, as the drinking water had been
piped from sources nearby since 1840.
		
In the report written in 1872 on the condition of the drinking water in the city of
Augsburg, the writers assess the functional
capacity of the waterworks at the Rotes Tor
(Red Gate) as good, and recommend keeping
it in reserve for an emergency. The capacity of the waterworks was incredibly high
following the installation of Reichenbach’s
two water engines and the water from the
tributary was also used to supply the drinking water, which emerged from an embankment not far from the Rotes Tor, the quality
of which was assessed as fit for human
20
consumption.
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state-of-the-art technology in water hoisting.
The water tower technology used the principle of communicating pipes. According to
this fundamental principle, also known as
the hydrostatic paradox, the higher the water
reservoir in the water towers, the greater the
area that could be supplied with water.

Drawing by Caspar
Walter of the Large
Watertower of the
Waterworks
at Rotes Tor

The top floor of the water tower was called
the hall, which housed the water basin reservoir.

Großer Wasserturm
(Large Watertower)
The construction of the waterworks started
with the building of the Large Watertower on
the walls of a mediaeval defensive tower, and
the five storey tower with a square ground
plan formed part of the city walls.
The Large Watertower was equipped with
reciprocating pumps which were regarded as

In 1463, the wooden structure of the water
tower was destroyed by fire, and was rebuilt
in stone. It was now 20 metres high, which
roughly corresponded to a water column
of four metres at the level of the town hall
square. It generated enough water pressure
to supply the numerous public fountains in
22
the Western city.
Seven years later, in 1470, the Small Watertower was built in the south of the city and the
Western Fountain Master’s House was attached in the west to the Large Watertower.
The water reservoir of the Small Watertower
served as the overflow from the Large Wate
tower and was connected to it via a pipeline.
A saddle roof was built over the Large Watertower in 1616 and the event was recorded
on a copper engraving by Wolfgang Kilian
in 1626. In 1669, the Large Watertower was
upgraded with an octagonal structure that
reached a height of 30 metres.
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The tank was described as follows in a historical building survey: “an octagonal boiler
vessel with cartouches and red marbled
sides in which two metal fish and a fish head
were spouting water. Four risers also penetrated the trapezoidal opening in the ceiling
and an overflow pipe at the side led right
23
down through the various floors”.
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Drawing by Caspar

Drawing by Caspar

Walter of the Small

Walter of the Kasten-

watertower of

turm of the water-

the waterworks

works at Rotes Tor

at Rotes Tor

Kleiner Wasserturm
(Small Watertower)

The tank in the Small Watertower was used
as an overflow for the water reservoir in the
Large Watertower and was connected to it
via a pipeline.
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The many extensions and associated structural changes are clearly visible on the façade,
and the original rectangular windows received heavier frames, and bull’s eyes formed
windows were built above them. Half of the
windows were closed during this restructuring work and the wall surface was replastered. Caspar Walter also built a wooden spiral
staircase in the Small Watertower.

Kastenturm
(Box Tower)

Changes at the
Ground plan of the

waterworks at Rotes

waterworks at

Tor made by Caspar

Rotes Tor

s

Walter

s
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wer also used hydropower and the drinking
water of the Brunnenbach Canal, but served
mainly to supply water to the three fountains.
Eschay extended the semi-circular defensive tower east of the city walls with two
hexagonal levels. Similar to the other towers,
risers penetrated trapezoidal openings in the
ceiling, which led down to the fountain wells.

A subsequent rise in the pipe pressure
occurred in 1866 when a cast-iron pavilion
was built for the water reservoir on the roof
of the Large Watertower, and which was
dismantled in the 1930s.

The small, southern adjoining watertower
was built in 1470 later than the Large Watertower, was also constructed on defensive
tower walls, and measured some 18 metres
high.
In 1559 the Small Watertower was extended
by master builder Bernhard Zwitzel, who
added two hexagonal levels with a copper
onion spire, which made it higher than the
Large Watertower for some 70 years.

—
—
—
—
—
—
—
—
—

The fountains in the Maximilianstraße, then
the main street of the imperial city, was built
to celebrate the year 1600.
A watertower was built in the waterworks
at the Rotes Tor by the city architect, Jakob
Eschay, in 1599 to supply the new fountains
and, similar to the Large and Small Watertowers, the Kastenturm was constructed on a
former defensive tower. This third waterto-

A hexagonal copper tank was installed on
the top floor, into which the water from the
municipal works was pumped.
The Kastenturm also supplied water to 34
24
households along with the three fountains.
The high artistic quality demanded for the
design of the fountain decoration is also
found in the figure of the Brunnenjüngling
(fountain youth) in the top floor of the Kasternturm. The fountain youth was created by
sculptor Adriaen de Vries, who had also designed the Mercury and Hercules fountains.25
The 63 cm high bronze figure created in
1602 originally sat on the edge of the water
reservoir and held a conch shell on his leg
from which the water flowed from the risers
in the tank.26
The external appearance of the tower
remained practically unchanged, and the
only modification to the building occurred
in 1703 when the wooden balustrade on the
roof was replaced with a stone parapet.27
The Kastenturm often appeared higher than
the large water towers in engravings of the
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Waterworks at the Red Gate, this impression is due to its exposed position. Walter
estimated the height of the Kastenturm to
be 92 Augsburger Schuh (Augsburg shoes),
equivalent to approx. 27 metres, but the
tower stands on a 3.5 metre hill adjacent to
28
the municipal works.
In 1775 Caspar Walter replaced the decorative inlet taps in the Small and Large
watertowers and the fountain youth in the
Kastenturm with more functional water
taps. The fountain youth was moved to the
hermitage in the fountain courtyard. The
specific function of the Kastenturm meant
that a structural expansion was hardly
necessary during its service life of almost
300 years. The alterations to the system
engineering were always carried out as part
of the extension of the entire waterworks
site at the Rotes Tor. Walter states the
capacity of the Kastenturm as supplying 79
posessores (possessors) of private connections and 40 posessores of the three main
spring fountains in the table in his Hydraulica
29
Augustana.
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Oberes Brunnenmeisterhaus
(Western Fountain Master’s House)

Unteres Brunnenmeisterhaus
(Lower Fountain Master’s House)

The Western Fountain Master’s House was
provided as accommodation suitable for the
fountain master, the proximity to the works
was essential for their maintenance. Pumps,
pipes and water wheels had to be inspected
constantly as, owing to the intense mechanical stresses on the machines connections
could work loose or apparatus could seize
up, for example. The Western Fountain
Master’s House had direct access to the
ground floor of the Large and Small Watertowers, which housed the water wheels and
pumps up until 1832. Other system components were installed in the municipal works
of the waterworks, which could be also be
accessed directly from the Western Fountain
Master’s House.

The Lower fountain master’s house was built
by Caspar Walter and served as a workshop
for maintenance work to the waterworks
at the Rotes Tor and for the construction
of a number of wooden hydraulic training
models. Many of these were created when
Walter was in office, and by 1751 25 models
had been produced by him or his apprentices as experimental models, instruction
models or models that had been commissioned. Walter found the inspiration for his
mechanical models in the 1588 work “Le
Diverse Et Arti ciose Machine” by Agostino
Ramelli, in the second volume of Jacob Leupold’s “Teatrum Machinarum Hydrotechnicarum” dated 1724 and in the “Architectura
Hydraulica” by Bernard Forest de Bélidor,
published in Augsburg in 1743 by Johann
Georg Mertz. The two latter works were also
32
among the items in his estate.
The ELower Fountain Master’s House
suffered heavy damage during the Second
World War and deteriorated over the following years. In the early 1980s however,
the building was gradually renovated by
the Swabian Chamber of Crafts based on a
historical image using the correct traditional
techniques of craftsmanship.
The Lower Fountain Master’s House is also
built on a solid construction over the rectan-

It is likely that the work on the Western
Fountain Master’s House was carried out
under the auspices of fountain master Jacob
Dempfle, who was responsible for the reconstruction of the watercourse at the Vogeltor
tower. The works were continued during the
tenure of fountain master Georg Wahl senior
and Georg Wahl junior, who also altered
the facade and built the characteristic gable
dormer and mansard roof.
From 1817 to 1832 a fundamental alteration
to the system was commissioned by foun-
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i
Drawing of the waterworks at Rotes Tor by

tain master Georg Haevel in which all the
pumps in the municipal works of the water30
works were moved.

Georg Haevels

As the Western Fountain Master’s House
was in constant use, it exhibits styles from
various centuries, but the core of the building is thought to date back to 1470. Inside,
remnants of wall paintings and frescoes from
the 15th to 19th century bear witness to the
history of the building and its residents, and
you can enter the Western Fountain Master’s House via a bridge over the western
Lech canal. The main facade, with the two
dolphins spouting water on both sides of the
entrance, dates back to the 18th century. The
water flows into the canal that runs in front
31
of the building.
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Photograph of Rotes
Tor taken between
1870 and 1930

gular ground plan, and built right up against
the city wall. The two-storey building has an
extension on the south side and the façade
is structured by rectangular wooden transom
windows. The hipped roof with the beaver
tail design has a large number of dormers,
and the dormer in the extension is shaped as
a curved clock dormer.
Aqueduct

Aqueduct and
Viaduct over the
city moat

s

The start of the building of the aqueduct
33
dates back to 1418. This structure was
also subject to many reconstruction phases
during its service life and a successor building is already evident on Wolfgang Kilian’s
plan dated 154534, which had two floors.
The Western level was built for pedestrians
and carts to cross the moat, while the water
was directed to the waterworks at the Rotes

—
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—
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—
—
—
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Tor in the lower level, and it is here that the
Brunnenbach flowing with source water and
the Lochbach fed by the river crossed the
moat in parallel. The two watercourses were
separated by a wooden partition wall, but the
water volume of the Lochbach far exceeded
that of the Brunnenbach, so the channel for
the Brunnenbach was roughly 1.10 metres
wide, while this was some 2.40 metres for
the Lochbach.
A brick structure was completed in 1777 to
replace the original wooden construction,
and the name of the foreman, Johann Christian Singer, was marked on the east side, and
the year of construction on the west side.
Various levels for traffic and water transport
were also incorporated into the replacement
structure, and a wooden partition again
separated the water from the Brunnenbach
from that of the Lochbach.
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Drawing of Untere

Unteres Brunnenwerk
(Lower Waterworks)

Brunnenwerk by
Nessenthaler 1762

1502		
First mention
1538		
Additional level built and
		
construction of a separate
		
pump house
1554		 Hyeronimus Cardanus
		
describes the Machina
		Augustana
1626		
Additional level built
1737		
Construction of a rotary pump
1821		
Renovation of the pumping
		machine
1848		
Construction of the Zirbelnuss
		
Canal bridge
1865		
Modernisation of the pumping
		
machine and addition of a
		
Jonval turbine
1870		
Further level added to the
		watertower
1879		
Closure of the watertowers
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The Lower Waterworks was located on the
Mauerberg and essentially consisted of the
Lower Watertower, which was mentioned for
the first time in 1450.
Around the mid-16th century, a pump house
was built in the Lower Waterworks across
the Stadbach which can be seen on a map
by Hans Rogels dated 1563. A copper
engraving by Johann David Nessenthaler
from 1766 shows the pump house with the
original saddle roof, and this is where Caspar
Walter lived during his term in office. The
saddle roof was later replaced by a hipped
roof.
The waterworks was extended with the
Zirbelnuss Canal bridge in around 1848, this
cast iron canal bridge was designed by Carl
August Reichenbach and was intended to
provide an intersection between the Stadtbach canal and the inner moat. A special
feature is the construction of the segmented
cast iron bridge.
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Unterer Brunnenturm
(Lower Watertower)
The first mention of the Lower Watertower
was in 1450, which described a system
which used a series of Archimedes’ screws
to hoist water into a water tank in a former
defensive tower. It was again mentioned in
1502 with reference to the installation of a
private connection to supply the bishop’s
35
palace.
The water hoisting was initially carried out
using Archimedes’ screws, the invention of
which was attributed to the Greek engineer
Archimedes of Syracuse. The invention was
a helical surface surrounding a central cylindrical shaft turning inside a hollow pipe. The
Milanese philosopher and mathematician
Gerolamo Cardano, also known as Hieronymus Cardanus, described and drew the
screw that was installed in the Lower Waterworks in 1554. In his work De Subtilitate,
he explained the technique known as
Machina Augustana.
A series of seven Archimedes’ screws are
visible in the picture, and the entire construction consisted of a frame on which the
seven Archimedes’ screws were mounted
one on top of another. The screws turned,
and the water was hoisted from the lowest
to the highest screw. The picture shows a
thick pipe wound helically around an upward
axis of rotation.
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With every turn, it draws a portion of water
thorough an opening at the lower end and,
with each subsequent turn, the water is
conveyed further up the screw, whereby the
volume of water rises until it eventually flows
out of the Western opening of the pipe and
flows into a basin. The screws were moved
using a rod with wooden cogs, the power
was supplied by a water wheel which used
the water from the Stadtbach. The drinking
water came from the Brunnenbach fed by
head streams which crossed a canal bridge
which fed the source water from the Stadt37
wald into the City.
The first expansion of the Lower Watertower
took place in 1538 to increase the water
pressure and therefore the capacity of the
pipes. This modification enabled the
St. Stephan monastery, some 500 metres
north of the water tower, to be connected
to a water supply and the final expansion in
1543 also supplied the Jakobervorstadt east
of the Inner-City Moat.
In 1646 the watertower was redesigned by
city master builder Elias Holl. The facade
of the water tower consists of brickwork in
the stretcher brick section. A clocktower
was built between the windows of the two
Western levels, and during the expansion,
the original crenellation was replaced by a
balustrade. The 15th century city wall is still
clearly visible in the facade of the tower.

The Machina Augustana occupied the full
height of the tower in 1684 and, in the same
year, the height of the water tower was doubled with the addition of three storeys. The
first piston pumps powered by a water wheel
were also installed during this year.
In 1728 Caspar Walter was appointed the
fountain master of the Lower Waterworks.
Walter was responsible for the expansion of
the Machina Augustana in 1737, and replaced it with 15 piston pumps powered by four
waterwheels which pumped the water into
the tank, which was 114 Augsburg shoes
38
high.
In 1821 the Bavarian engineer and inventor Georg Friedrich von Reichenbach was
commissioned to replace the pumping
machines with the system he had designed
and built, the Reichenbach machine. The aim
was to improve water quality and to double
the volume of the water supply. Following
disagreements in the city council however,
Reichenbach’s new water engine, which had
been originally designed for the waterworks
at the Rotes Tor, was first used at the Lower
Waterworks.
As early as 1865, the systems in the Lower
Watertower were again replaced, this time
with a Henschel-Jonval turbine, and a new
pumping station was also connected to the
39
turbine.
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The pipeline pressure was increased in 1870
by building a cast iron pavilion on the flat
roof of the watertower, and a new water
reservoir was installed.40 This was dismantled in the 1930s.
Up to the closure of all the watertowers in
1879, it was the second largest waterworks
and, besides the eastern city, it also supplied
parts of the Jakobervorstadt and numerous
fountains.

Pump house / hall
In 1728 Caspar Walter was appointed fountain master of the Lower Waterworks. He
built the pump house, the Western floor of
which served as his dwelling, and the ground
floor housed the system itself. The pump
house was connected to the watertower via
a walkway, which gave the fountain master
direct access from his service dwelling into
the watertower. The pipes were also moved
to the walkway to maintain them more effectively and to protect them from frost.
Four pumps were installed in the pump
house at this time, which were driven by four
waterwheels, and one of the waterwheels
was inside the building. A hipped roof was
built over the pump house in 1762.
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Engraving by
Wolfgang Kilian.
Situation of the
Lower Waterworks
in the year 1626

In 1865 a new pumping station was installed
with a Jonval turbine in a building specifically
41
designed for it.
The turbine came from the company MAN
(Maschinenfabrik Augsburg-Nürnberg),
which was also tasked with converting the
plant. The new technology brought some
improvements to the Reichenbach water
machine, and the system was now designed
with double pumps, which meant that each
action of the piston generated pressure. The
considerably increased capacity of the drive
technology meant that the efficiency of the
turbines was substantially higher, thus doubling the capacity of the waterworks.
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fabrik 1848” was added next to the city coat
of arms on the bridge. The bolted structure
comprises four cast iron elements with a
total length of 12.30 metres, and the 2-metre
wide bridge is built on six iron supports with
90 cm high sides.

Zirbelnuss Canal Bridge
The source water had long been transported in the Brunnenbach from the city forest
area to the city, but from 1840 the drinking
water was extracted from a nearby source
and transported to the city through wooden
42
pipes under the ditch of the City Moat.
When the construction of the cast iron canal
bridge replaced the previous water crossing
in 1848, the process water from the innercity moat had already flowed out through the
Stadtbach for eight years.
The canal bridge was built by the nephew
of the inventor of the Reichenbach water
machine, Carl August Reichenbach, and the
inscription “C. Reichenbach‘sche Maschinen-
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Waterworks at the Vogeltor

f
Drawing of the
Waterworks at the
Vogeltor by
Nessenthaler 1762

1445		
Construction of the Vogeltor
1538		
Building of the waterworks
		commences
1720		
Reconstruction
1774		
The reservoir is relocated to
		
an adjacent defensive tower
1843		
Replacement of the pumping
		
station
1879		
Closure
1944		
War damage of the city gate

Citizens could enter the eastern city through
the Vogeltor, which also gave its name to the
waterworks. A first city gate existed on this
site as early as 1374, but it was demolished
in 1445 and replaced with a new structure. This four-storey tower was built over
a square ground plan and had a gateway
crowned with a pointed arch leading into the
eastern city over a drawbridge.
The city moat from the south starts at the
bastion on the Rotes Tor and runs parallel to
the city wall up to the Vogeltor. The watercourse forks here, and continues eastwards
as the outer-city moat and, to the north, the
canal continues within the city wall as the
inner-city moat.
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The immediate proximity of the canal prompted the construction of a watertower on
this site, and in 1538 only a small extension
was built on the city wall to accommodate a
water reservoir basin.
A waterwheel was installed in the inner-city
moat to hoist water to the the pumps. The
water was pumped into the equalising basin
to ensure an even flow of water into the feed
43
line. The pumps were installed in a separate pumping house within the city wall.
At the council meeting of 9th July 1774,
Caspar Walter recommended closing the
Eicht watertower, the St. Maria Stern tower
and the existing watertower at the Vogeltor,
and replacing them with new waterworks at
the Vogeltor.
Any components and parts that could still be
used from the decommissioned watertowers
would be used to construct the new waterworks at the Vogeltor. The copper vessel,
which had served as a reservoir in the old
Vogeltor, was also used in the new waterworks.
Caspar Walter proposed locating the waterworks in an adjacent defensive tower, which
was substantially higher and would result in
an increase in the pipeline pressure.
Walter presented the Augsburg Town
Council with a letter and also a model to
describe the precise instructions on building
the waterworks, but construction would
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only be carried out by his successor, Jacob
Dempfle.44
Fountain master Johann Georg Wahl senior
designed a plan of a pipe network in 1779
which showed how the conversion of the
former defensive tower would be incorporated into the new structure. The watertower
at the Vogeltor supplied both the public
fountains and private pipe connections.45
In 1843, the pumping station in the innercity moat was replaced with a new water
machine, and a long wooden pump house
was built on the city wall in front of the old
defensive tower. A feed source supplied the
drinking water.
The reservoir of the water tower had a
pressure height of 17.50 metres, and the
new water machine consisted of two vertical cylinders that were powered directly by
a connection with the axle of the wooden
waterwheel. The city moat provided the
process water.
An expert report from the Commission in 1872
stated that the capacity of the watertower at
the Vogeltor was inadequate to ensure a constant supply to the city. In addition, the piston
pumps drew the spring water from a well, the
water level of which was a metre under the
city moat, which meant that an infiltration of
46
process water could not be ruled out.
The final decommissioning of the water-
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works at the Vogeltor occurred in 1879, and
just a year later it was decided to dismantle
the drawbridge and the walkway, and to
then drain the moat in this area. The pumping station was only dismantled in the 20th
century, and the outline of the structure on
47
the city wall is still visible today.
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Picture of the
pumpstation at the
waterworks at the
Vogeltor
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Waterworks at Hochablass

South facade of
the Waterworks at
Hochablass

1876
1878
1879
1879
1885
1910
1911
1935
1942
1948
1950
1961
1973
1986
1993

1999

Decision to build
Start of construction
Completion of the Neubach, a canal
fed by the Lech river
Commissioning of the waterworks
Expansion and construction of a
boiler house with a steam engine
Flood disaster
Installation of a generator
The steam engine is replaced by a
MAN diesel engine
Installation of the first centrifugal
pumps to pump the drinking water
Installation of an additional
supply line
Installation of three additional
centrifugal pumps
Construction of a new waterworks
in the Meringer Au area
Closure of the drinking water works
at the Neubach
Start of renovation works
Restoration of the wall paintings
Reactivation of the Francis well
turbines
Celebration of the 120th
anniversary.
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In the early 19th century, the authorities
were seeking ways to reduce the distance
the drinking water had to travel. Research
into hygiene had not yet discovered contamination by cholera pathogens, but it was
generally known that open canals resulted
in water contamination. Water sources
were therefore sought that were as close as
possible that would secure the city’s water
supply.

Cholera in Augsburg
In the early 19th century, cholera spread
from India via Russia and Poland to Central
Europe. The disease first arrived in the city of
Augsburg in 1832, and an outbreak in 1854
claimed 1,176 deaths in the city.
The poorer districts of Augsburg were particularly affected by cholera, and this could
be partially attributed to the cesspools that
were often located only a few metres away
from the relevant private fountains. In 1857,
there were 1,265 of these pump fountains
throughout the city. 1,001 private house
fountains and public fountains were supplied
by the urban pipeline network, but even this
water was contaminated to some extent, and
could not prevent further outbreaks of the
48
disease.
In September 1854, hygiene and cholera
expert Max von Pettenkofer arrived in Augsburg and was commissioned by the city
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to conduct research into the causes of the
disease. Three years later he published a
report in the Ärztlichen Intelligenzblatt (the
medical intelligence journal) on the potential
ways of fighting cholera, and quoted, among
others, the exclusive use of ground water
for drinking water as solution to contain the
disease. These statements formed the basis
49
for the theory of epidemiology.
Von Pettenkofer also emphasised the concept of groundwater, as he studied the ways
of tapping the aquifer.50
Von Pettenkofer was again consulted in 1870
and commissioned to examine the state of
the drinking water in the city of Augsburg.
He and the city chemist, Doctor Hirzel and
the mineralogist, Professor Röthe, von
Pettenkofer embarked on an analysis of the
Augsburg drinking water supply. The subject
of their studies was to examine the water
quality of the five waterworks that were
still operational at this time, and the Illsung
source and the source at the Rosenauberg.
The solids, the content of nitric acid and
the organic substances contained in the
water were all measured. The course and
the properties of the groundwater were
also observed and the various layers were
also recorded. The condition of the sources
was analysed, the anticipated water volumes were measured, and the change in the
water temperature over the year was also
documented. The latter was essential, as the
cholera pathogens require a temperature of
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over 10˚ C to survive.
As a pre-requisite for the planning of a
sustainable water supply, an evaluation was
made based on the number of inhabitants
and water consumption per capita. In addition, the anticipated population growth and
corresponding distribution to the various districts were also included in the assessments.
In June 1873, two engineers from Dresden,
Gruner and Thiem, were commissioned to
carry out the relevant source water and
terrain studies and produce a design for the
51
construction of a new water supply. Some
drinking water sources were too far away,
others were not productive enough, while
others sprang from privately-owned land.
Moreover, in addition to the sources that
supplied the waterworks at the Rotes Tor and
the Lower Waterworks, the moss sources
and water from the Illsung were also used.
While exploring the source of the Illsung, not
only the source itself, but also the surrounding terrain was examined, and boreholes
were made to determine the volume of
groundwater present. The Illsung source was
dependent on the rainfall and was subject to
considerable fluctuations with respect to the
quantity of organic residues and the concen52
tration of nitric acid. However, the analysis
of the sources revealed only minor differences in water quality, and ascertained that the
aquifer was generally of a consistent quality.

Design of a new drinking water supply
In 1874, Gruner and Thiem submitted their
proposals for the new water supply and concluded that the current water supply could
not provide the required volume or quality
of water, and the construction of a new
central waterworks was urgently needed.
It was intended for an estimated number
of 60,000 citizens, and could be expanded
for up to 100,000, assuming a daily water
consumption of 170 litres of water per
53
capita. Gruner and Thiem proposed that
the drinking water should be drawn from
the Illsung source and, for this purpose,
clay pipes would be run through the gravel
layer in the soil near the source to collect
the water in the aquifer, which would then
be pumped into new waterworks in the city.
It was calculated that the sources would
yield 190 litres of water per second. The
waterworks would be built in the immediate
vicinity of the spring in the Gottesacker
area. The water from the Lochbach would
be used to power the water, so hydropower would therefore be used to pump the
water into the city. A steam engine would
be used for extra power where necessary.
Their research also included a geographical
survey of the aquifer for which experimental fountains were built to gather data on
the level of the groundwater. Gruner had
adopted the approach of Bernhard Salbach
for these processes, who had previously
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used observation fountains in 1867/68 to
gather reliable information on the ground
water when constructing the water supply in
Halle. Gruner and Salbach had met in Vienna
and had maintained a correspondence since
then. Gruner and Thiem further developed
the processes that had been designed by
Salbach during their work in Augsburg.
They deviated from Salbach’s procedures,
and placed additional examination points
around the test fountain, and were thus
able to generate an accurate image of the
situation under the surface of the soil. The
procedure developed in Augsburg was used
six months later in Strasbourg, where it was
perfected. Owing to the close proximity of
the two studies, the procedure developed
in Augsburg for investigating groundwater
54
was falsely attributed to Strasbourg.
On the basis of this comprehensive analysis,
the City of Augsburg concluded that the
intended waterworks did not necessarily
have to be located near the source of the Illsung. Moreover, the later investigation of the
temperature profile of the springs showed
that the springs all reached a temperature
of over 10˚ C in summer, and were therefore
unsuitable for use as a water supply. Owing
to the constant water quality of the aquifer, it was therefore proposed to draw the
drinking water from the Stadtwald area,
where the dense foliage prevented the surface from overheating, so that the required

189

1
2
3
4
5
6
7
8
9

temperature could be maintained.55
The separation of the drinking water
extraction and the Illsung source also meant
that the power from the Lochbach was no
longer required, so the focus turned to the
Hauptstadtbach, a canal fed by the Lech
River, as a potential location for the new
drinking water works. A decisive factor
was that the canal was deeper, so the risk
of icing was considerably lower, and emergency measure in the form of an integrated
steam engine would not be required. The
site on the Hochablass weir and the direct
inflow of water into the city was also a
greater advantage, and delivered a larger
56
volume of water. These factors lead to
an enormous surplus of the anticipated
capacity, and the 140 hp anticipated for
the Lochbach actually reached 415 hp. The
potential to enlarge the canal cross-section
and the associated increase in power by
an additional 128 hp was also perceived
57
as a further advantage of the site.

Legal status of aquifers
In many cities and municipalities, a debate
over the ownership of groundwater was
started as part of the modernisation of the
water supply. The jurisprudence at the time
failed to provide a solution to the problem,
because water legislation only containe
terms including trapped, bound, closed
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and, with 4,000 dwellings having a separate
connection, the cost would have amounted
to 20,000 Marks.
In addition, there was concern of the city
administration how the citizens, who had
become accustomed to a free water supply,
would react to such a change. It was therefore decided to maintain the current mode
of financing, but to limit the water supply
to 2 litres per minute. It was calculated that
the total amount of water available for the
supply for the inhabitants was 273 litres per
capita per day. In other cities, the anticipated
consumption was much lower at this time;
111 litres per capita per day in Lübeck for
example, and up to 185 litres per capita per
59
day in Basel. With the new water supply,
the question also arose of how to manage
the water delivery, as a flowing water supply
had fed the city and the flow rate could only
be controlled using calibrated soapstones.

or flowing water. The question therefore
arose as to whether the underground water
belonged to the property on the surface, or
if the aquifer was considered as a flowing
body of water. This issue did not arise in
Augsburg however, because the Stadtwald
area had already been acquired and the
land that would be used to extract groundwater were already fully owned by the
municipality. This may have been one of
the reasons why a waterworks fed from an
aquifer was built very early on in Augsburg.
Today, the Bavarian Water Act stipulates that the owner of the land only has
rights to the surface water, and not to the
groundwater, and the right to groundwater is therefore assigned to the public.

Household connections
A major innovation in the design of the
drinking water supply was that individual
connections should be created for each
apartment right up to the Western floors of
the building. Every connection should have
its own water tap with a shutoff valve, but it
was impossible to check if the shutoff valve
was actually closed. One solution to this problem was to install water meters, whereby
individual consumption could be measured
for each dwelling, thus avoiding unnecessary
58
water consumption. But water meters
were very expensive at c. 50 Marks each
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The intended application of the water supply
was divided into two groups to evaluate
this question: the first group included water
for public purposes, i.e. water for public
fountains, street cleaning, fire extinguishing
water and water for flushing the canals. The
second group included water for private
consumption, i.e. drinking water, water for
private domestic use and water required by
industry.
Moreover, the fundamental question was
still whether the house connections should
be available to persons who could or wanted
to pay for it, while everyone else used the
public drinking fountains. Alternatively, it
was necessary to examine whether the drinking water and water for daily private use
should be viewed as an essential need, and
therefore a non-profit organisation and if the
60
supply should therefore be free of charge.
Ultimately, it was decided to retain the flow

p
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the turbines of the
Waterworks at
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method, as the sewage system had to be
flushed, and the authorities had still not
found a solution of how to treat the water
standing in the pipes for long periods.

Hydropower
In the past, the water lifting technology
relied on hydropower, similar to the waterworks up to that time. It was provided by the
Neuer Ablass (the new weir diversion) that
had been used since 1595 as a side drain of
the Hochablass weir to carry water into the
city. The canal was widened and deepened
in 1878 during the construction of the new
drinking waterworks to achieve a future
water volume of 17 cubic metres per second.
The Hochablass weir, which was constructed
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as a prank weir, fed two canals to transport
the water to Augsburg. During the construction of the drinking water works, the
prank weir was designed in such a way that
the water of the Lech river flowed directly
into the Neubach similar to the Hauptstadtbach, where the actual river flow branched
eastwards. The Hauptstadtbach transported
a water volume of c. 35 cubic metres per
second.

Expansion of the new pipeline network
A new pipeline network with a total length
of almost 54 kilometres was installed during
the construction of the waterworks. The
new main line led from the power station at
the Neubach near to the Hochablass weir,

four kilometres to the Town Hall square, and
then divided into three main branches, which
continued to supply every street.
The water flow could be shut down in every
street using a sluice to isolate specific areas
in the event of pipe breakages or maintenance work to the pipe system, while never
having to shut down the entire supply network. Only employees of the drinking water
works were authorised to operate the keys to
61
activate the gates. The laying of the pipes
was particularly complex, especially when
negotiating the various canals, so a branch
was even laid under the Wertach river to
supply Oberhausen to the west.
The 1874 report of engineers Gruner and
Thiem also envisaged, apart from the drinking water supply, a comprehensive network
of hydrants to provide water for extinguishing fires, which would now come to frui62
tion. Hydrants were installed at intervals
of 80-90 metres, which could be used by
the fire services in the event of a fire. Building work was commenced in the spring of
1878.63 After a first trial of the new pipeline
network, only six sections of pipe had to be
replaced owing to damage caused by subsidence. The test was conducted in February
1879, and the entire pipeline network was
subject to a pressure of 18 bar and the regular operation of the drinking waterworks and
the associated pipeline network commenced
64
on 1st October of the same year.
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Construction of the new waterworks
Based on the expert opinion of Max von
Pettenkofer and Gruner and Thiem, the
decision was made to build the new waterworks in the Siebentischwald forest on 28th
December 1876.65
The water was collected in three deep wells,
some 100 metres apart. The water was fed to
a central well through cast iron tubes with a
diameter of 4 metres at a depth of 6.5 metres
and from there via a suction line into the
engine room of the new waterworks.
The works building was built as a solid,
single storey construction over a rectangular
ground plan. The foundation over the canal
was supported by posts on which the foundation of the building was erected which, for
design reasons, was larger than required by
66
the machinery.
The building is built in a Neo-Renaissance
style. The plastered facades are divided by
horizontal joints and the corners of the building are adorned with rough hewn stones.
The west facade is particularly elaborately
designed, and a gabled portal emphasises the main entrance which is flanked by
columns. The west façade is bordered by
two storey tower buildings. The north tower
houses the pressure water tanks, while the
rooms designated for power station maintenance were housed in the Western level
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of the south tower, which has a staircase
leading to the engine room. The company
offices were on the ground floor. The
waterworks has arched windows, and the
windows in the Western floor are rectangular
67
and arranged in pairs.
The dimensions of the engine hall measures 37 metres by 17.5 metres, and the
flat, hipped roof is not discernible from the
inside, as the engine hall has a false roof. The
building is divided by two rows of columns
along its length, with rails for three cranes
that were required to maintain the engines.
The design of the engine hall is sumptuous;
the floor is covered with terrazzo and richly
adorned. Stylised dolphins embellish the
walls, with a decorative border running
around the entire engine hall. Ornamental
ironwork appears on the main entrance repeating the dolphin motif, which was already a
popular design element at the waterworks at
the Rotes Tor.
The ground floor of the building has four
vaulted ceilings, four of which are over the
Neubach, and the fifth had been previously
built on the west bank. Two basins were
installed in this fifth vaulted room, which
collected the water from sources in the
Stadtwald. Three of the vaulted rooms over
the canal were designed for the turbine halls,
the fourth served as a spillway, and was
planned as a reservoir to maintain operation
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in the event of a potential expansion of the
drinking water works. Sluices were built on
the southern wall of the building to regulate
the water feed to the turbines in the drinking
water works. Three axial thrust Jonval-Henschel turbines drove a horizontal shaft using
wooden-toothed bevel gears that transferred the energy via the bevel gears to three
double-action plunger piston pumps. This
sophisticated technique enabled the respective pumps and turbines to be connected
and disconnected to the horizontal shaft,
and to thus operate each turbine with one
pump and, if necessary, shut down individual
68
pumps.
The pistons worked in opposite directions,
and pumped the water into four pressure
vessels, which served the same purpose
as the high-water reservoirs in the water
towers. On the one hand, they ensured a
constant water pressure and, on the other,
they absorbed the fluctuating line pressure
of the piston pumps to guarantee a uniform
supply of water. The compressed air chambers stand in the towers of the drinking
water works, and were constructed as
10 metre high riveted wrought iron vessels,
each with a wall thickness of 16 mm and a
diameter of 1.75 metres. The water pumped
into them compressed the air in the chambers until a constant pressure of 5 bars was
achieved in the pipeline network.

Ground plan and
section of the waterworks at Hochablass

s

The horizontal shaft enabled the waterworks
to maintain operation, even when only a
single turbine was in use, but two turbines
were generally operated. The third was used
as a reserve to increase capacity and could,
for example, be activated in the event of
a fire. All the engines and equipment was
provided by MAN (Maschinenfabrik Augsburg-Nürnberg) and the cost of the technical
installations amounted to 201,100 Marks,
accounting for a tenth of the total budget for
69
the project.
After a first test operation on 22nd September, the drinking water works was officially
commissioned on 1st October 1879.
The Eiskanal (Ice Canal) enabled the power
station to operate even during the constant
canal clearance that took place all year round
when the canals were drained.
A transverse canal was built for this purpose
to the north of the power station, which
transported the service water directly back
70
to the Lech River.
In 1885, a steam engine was added to the
plant, which was also connected to the horizontal shaft and could either supplement or
take over the energy supply when the water
levels were low. Due to the fire risk, the
steam engine house was built some distance
from the drinking waterworks, but its external design clearly reflected the form of the
drinking waterworks.
The requirement for water per inhabitant
rose considerably over the years, and had
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reached 245 litres per capita per day by
1891. In addition, Augsburg witnessed a
sharp increase in population: within just
a few years, the population had grown by
20,000 inhabitants, and was creeping up
to what was estimated to be the maximum
expansion level for the city of 100,000.
The first source soon became insufficient,
and the collection wells had to be expanded
by further plants in the immediate vicinity.
One plant was built 120 metres from the
engine house, and a second was 220 metres
away, which enabled a second main water
pipeline to be laid in 1898. While the first
main water pipeline followed the course of
the Neubach, the Hauptstadtbach and the
Kaufbach canals in the city, the second main
water supply line followed Haunstetter Straße
in a south westerly direction.

Flooding and its consequences
A devastating flood in 1910 destroyed the
Hochablass weir: the water supply to the
waterworks was interrupted, and the steam
engine was put to a severe test. Only months
later was the Hochablass weir rebuilt and
could resume operation.
This enforced break however, was exploited
to overhaul the turbines: the Jonval-Henschel
turbines were replaced by more powerful
Francis turbines, and a generator was instal-
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led in the power station. It generated electricity using a transmission currently and was
directly connected to the horizontal shaft.
The electricity generated was used to illuminate the inn on the Hochablass weir and for
operating the sluices.
Another consequence of the flooding was
the construction of a second drinking waterworks in 1912, which was located on the
Lochbach, as originally envisaged by Gruner
71
and Thiem. The aim was to react more
effectively to a shutdown of the drinking
waterworks in the event of further flooding.
In 1935, the existing vacant site between
the drinking waterworks built in 1879 and
the building erected in 1885 for the steam
engine was filled in to install a MAN diesel
engine which would replace the old steam
engine. The diesel engine was also connected direct to the horizontal shaft and the
chimney and the steam engine could then be
dismantled.
Seven years later, a centrifugal pump was
installed in the vaulted room in the lower
floor to further increase the flow rate and to
supplement the 1879 pumping system.
The pumps installed were still operating efficiently up to 1973 when the drinking water
works was decommissioned.
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Water engineering structures
A large number of structures for regulating
the water system came into being in Augsburg over the course of centuries. These
include many sluice-gates for the water
supply system, weirs and dams for the retention of water, aqueducts and culverts.
Purely because of its function, the Hochablass represents a key structure for the water
supply of the city of Augsburg. Its long
period of usage and its continual maintenance are proof of its special importance
for the city of Augsburg.
The Hochablass was originally built to feed
water into the Hauptstadtbach brook, which
supplied the medieval city with water. In the
subsequent period, the Hochablass provided
the water for a number of canals, including
the Lech canals, the Neubach, Stadtbach,
Herrenbach and the Proviantbach brooks, as
well as the Eiskanal.
It was only thanks to the existing Hochablass
structure that it was possible to build the
waterworks at the Hochablass in the 19th
century.
The Galgenablass is evidence of the consciousness among those responsible in Augsburg at an early stage that it was necessary
to separate drinking and process water
from one another in order to ensure that the
spring water was kept clean.
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Hochablass

1914
1935

1346

Mention of the first weir dam
at this location
1418
Approval granted by Emperor
Sigismund to use hydropower
1462
Charter for water usage from
Emperor Frederick
1501
Great flood on the Lech and
Wertach rivers
1517
Count Helfenstein has the weir
dam destroyed
1596
Conflict between the Swabian city
of Augsburg and Bavaria
concerning rights to the Lech
1634
Destruction of the weir by imperial
Croats in the Thirty Years’ War
1703
Destruction of the weir by Bavarian
troops in the War of the Spanish
Succession
1721
Breach of the side weir by a flood
1789
Destruction of the weir by a flood
1793
Complete destruction of the sluicegate building by fire
1816
Many weir boxes sink into the
riverbed as the result of a flood
1824
Breach of the side weir by a flood
1831
A flood causes damage on the side
weir
1910
Destruction of the side weir by a
flood
1911/12 Construction of a weir in reinforced
concrete at the site of the side weir

1970

Installation of two sculptures at the
Hochablass
Refurbishment and modernisation
of the weir, raising the capacity
level by 60 cm
Refurbishment and modernisation
of the weir, raising the capacity
level by another 60 cm

The first structure at the site of the Hochablass can be documented for the year 1346:
The levying of a special tax over a period of
three years is recorded in the city chronicle.
This was meant to cover the costs of the
structure.
On October 9, 1418, Emperor Sigismund
allowed the City of Augsburg to use the Lech
in accordance with its requirements and to
remove obstacles by force if necessary. In
1457, Duke Albrecht III attempted to deny
the city this right by prohibiting Augsburg
to divert water from the Lech. However, the
city was able to move the Duke to rescind
this prohibition by paying 2,000 Gulden. Five
years later, the Emperor allowed the city to
use the Lech and divert as much water as
necessary.
Disputes flared up again and again over the
water rights, especially as the Lech formed
the boundary between Bavarians and Swabians. In the opinion of the Bavarians, the western bank marked the Bavarian land border
with Swabia, and so 38 stakes were rammed
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in the ground to mark this border. However,
the river didn’t obey this decision by the
Bavarians and changed its course repeatedly.
As a consequence, frequent payments to the
eastern neighbour were required to settle
1
emerging disputes. In 1517, Count Helfenstein, acting on orders by the Duke of Bavaria, even confiscated the tools of the city’s
hydraulic engineering workers and tore down
the dams. A settlement was only reached
when the Emperor Maximilian was asked to
intervene.2
Another intense conflict between Augsburg
and Bavaria took place in 1596. The Hauptstadtbach canal, which fed water into the
city and which was at that time still referred
to as the Floßbach canal, carried very little
water, which is why the weir in the Lech was
expanded and the canal deepened.
Because these construction measures took
place without the consent of Duke William V
of Bavaria, he had the side weir demolished
over a length of 20 metres.
Due to its exposed location, the Hochab–
lass constituted the Achilles heel within
Augsburg’s water supply system, It was a
favourite target of enemy attacks and during
sieges of the city.
The Hochablass was thus repeatedly destroyed in the course of several wars. For
example, all of its buildings were burned
down by imperial Croats during the Thirty
Years’ War in 1634. However, the Hochab-
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place only four years after the destruction,
namely from 1707 to 1710.

i
Construction of the
wooden weir boxes
filled with gravel

f
Location of the Lech
and the situation of
the former weir

lass was not the only target of enemy troops.
They also stopped the supply of drinking
water via the Brunnenbach canal. The consequences could be felt throughout the city:
The mills came to a standstill and the tanneries and dye mills had no water. Many of the
Lech canals ran dry and the fish in the fish
boxes in the city moat at the Barfüßerkirche
(church of the discalced) had to be relocated.
Only a year after their destruction, the Hochablass structures were rebuilt.
Destruction occurred again less than seventy
years later, this time in the course of the War
of the Spanish Succession. The Bavarian
occupation forces burned down the Hochablass. The reconstruction of the side weir took

In the technical sense, the outlet initially
took the form of a continuation of the river
course, so that the diversions appeared to be
a logical extension of the body of water, as
this part of the Lech curved off to the northeast anyway.
The weir was placed diagonally in the river
and was meant to divert the water directly
into the Hauptstadtbach canal. At the same
time, it was supposed to enable a rapid passage for rafts heading west. Thanks to the
diagonal construction of the weir and a wedge-shaped dam, the water flow was sped up
and reached the necessary speed.
The construction of the weir consisted of
so-called weir boxes. Their basic elements
were anchored in the riverbed with the help
of posts and connected with longitudinally
and transversely placed pieces of wood and
reinforcing planks. The boxes were subsequently filled with gravel to lend them the
3
required resistance force. The weir was
equipped with three apertures to enable
the diversion of water in the event of flooding. When the water level was low, these
openings were closed to achieve additional
damming height. The rafting route was an 87
metre long passage reinforced with planks.4
Its wooden pole foundation in the river bed
made the side weir very vulnerable to flood
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damage. In 1816, for example, several of the
weir boxes sank into the riverbed and the
weir finally broke over a length of more than
50 metres. This resulted in an approximately
11 metre deep breach opening. Four months
later the functionality of the side weir was
restored. All Lech canals fell dry during the
entire repair period.
The consequences of the destroyed weir
were clearly noticeable in the city, as many
business operations were completely dependent upon water power. In addition to the
numerous mills, tanneries and dye works,
goldsmiths and sawmills also used water
power. In 1850, the jobs of 3,000 workers
depended upon hydropower and thus upon
5
water. For these reasons, when faced with
disruptions, the city always strove to restore
the function of this key structure as quickly
as possible.
In June 1910, strong rainfall resulted in the
rapid melting of snow in the mountains.
Monstrous amounts of water found their
way into the Lech, which became a raging
torrent in a very short time. Despite a flood
warning, there was only time for the clearing
out of the lumberyard before the flood wave
reached Augsburg.
Official measurements indicate that the
deluge of water hit the Hochablass with
1,200 cubic metres per second. This corresponds to more than 20 times the water
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quantity anticipated for the side weir at low
water levels.
The wooden side weir didn’t stand much of
a chance against the masses of water. It was
significantly washed out and the transversal parts of the weir were swept away in a
matter of minutes. Only the rafting passage
oriented longitudinally with the current was
able to withstand the flood.
As a consequence of this flood, many of the
Lech canals were drained and water power
could no longer be used for a while. A steam
engine therefore temporarily took over the
powering of the pumps in the drinking water
works.
After the flood, for the purpose of feeding
water into the canals again, a bypass canal
was built within ten weeks, which supplied
both the raft harbour and the city’s canals.
Following the nearly complete destruction of
the Lech weir, construction work for a new
weir was commenced on July 11, 1911. This
modern structure, which was built in reinforced concrete, extended over a length of
145 metres and exercised various functions.
For the purpose of diverting the Hauptstadtbach canal, the large intake structure was
equipped with a total of eleven single or
two-piece sluice-gates, which were moved
with rack-and-pinion gears thus controlling
the inflow quantity. The two-piece sluice-ga-

tes were designed in such a way that the
water could flow either over the weir crest or
underneath it.
A gravel sluice was also constructed on the
western bank, which directed the bedload
of the Lech back into the river prior to the
bifurcation into the Neubach and Hauptstadtbach canals. Like all technical components
of the weir system, the gravel sluice with its
two-piece gate was designed and built by
the Augsburg-based MAN company.
A similar structure was erected at the bifurcation into the Hauptstadtbach and Neubach
6
canals for the discharge of mud.
A large raft harbour was built on the west
bank of the Lech. A separate raft passage
enabled rafting through the new weir. Fish
ladders for fish migration were also built as
early as 1911.
In addition to the large roller weir, two 12
metre long, movable weir systems, made
it possible to regulate the water. The roller
weir, with a length of 20 metres and a closing height of three metres, was designed
in such a way that the bedload of the river
could be let out. For this purpose, the roller
weir was pulled up and the current carried
away the bedload underneath it. The flow
volume of the weir today amounts to 154
cubic metres per second. By comparison,
the volume at the power plant in Gersthofen on the Lech canal is 125 cubic metres
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per second. In routine operation, the water
flowed over the top edge of the roller weir.
At low water, the retention height could be
raised by pulling up the weir.
An overflow weir (called Überfallwehr),
characterised by a massive main body, which
retained the water to a previously defined
damming height, extended over a length of
88 metres and all the way to the western
bank. Excess water flowed over the main
body and was fed back into the river.
Upon completion of the weir, two sculptures
of seated figures were installed at the access
point of the weir system in 1914. The female
sculpture sits on a turbine, while the male
figure holds a rafting pole in his hand and a
rope is wound several times around his body.
Already at the time of its construction, a
maintenance and visitor path led over the
weir. Originally, however, it did not extended
beyond the lower end of the roller weir.
The raft harbour was shut down in 1917,
which is why the rafting passage also
7
became superfluous.
A gravel sluice equipped with a two-piece
gate was installed. Refurbishment and
adaptation work became necessary in 1935
and again in 1970. Both reconstruction
measures served the purpose of raising
the damming height. In 1935, the retention
height of the entire weir system was elevated
to 484.5 metres above sea level. Only in this
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way could the licensed diversion of 36 cubic
metres per second be achieved.8
One of the formerly movable weirs was
replaced with a fish-belly and torsion flap
gate. This enabled fine adjustments to the
target damming height.
The last of the old structures to be demolished was the overflow weir. In its stead three
movable and two fixed weirs were built. The
three movable weirs were equipped with a
self-regulating counterweight flap, which
balanced the water pressure by way of
roller-guided counterweights. Excess water
could thus automatically be diverted, as the
weir yielded to increasing water pressure
and regulated itself up to the desired damming height without one of the other weirs
9
having to be activated. In the course of
construction work in 1970, the maintenance
catwalk was extended and the original steel
railings were replaced by a reinforced concrete structure. The catwalk has since been
a much-used connection between the city
district of Hochzoll and the Augsburg city
10
centre.

p
Location of the old
and the new weir
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Galgenablass
Originally, there was a sluice in the location
of the present day Galgenablass. It served
to regulate the water quantity in the Siebenbrunner canal. The gate was a simple
movable wall made of wooden boards,
mounted on a construction that resembled
a gallows (Galgen in the German language). The name Galgenablass describes this
hydraulic engineering device. It was not, as
is sometimes claimed, the site of a medieval
place of execution.
At the time, the Grenzgraben crossed
over the Siebenbrunner canal by way of a
wooden bridge.
In a letter to the building authority of the
city dated March 10, 1750, Caspar Walter
highlights the special importance of the
11
Galgenablass.
Up until 1806, the Grenzgraben actually
marked the border between the Electorate
of Bavaria and the City of Augsburg which
possessed the status of imperial immediacy.
The Siebenbrunner Canal collects water from
several canals fed by the Lech River.
In the course of the construction measures
for the Mechanische Weberei Siebenbrunn
(mechanical weaving mill), the Siebenbrunner
Canal was deepened to achieve a steeper
gradient, which in turn meant a higher
energy yield for hydropower applications.
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In the course of the construction measures
for the Mechanische Weberei Siebenbrunn
(mechanical weaving mill), the Siebenbrunner
canal was deepened to achieve a steeper
gradient, which in turn meant a higher
energy yield for hydropower applications.

marily decreed by the EU. They define clear
quality requirements and strict guidelines for
drinking water.
This is why all production buildings of the
Mechanische Weberei were shut down in
the 1990s in the water protection and nature
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conservation zone of the city forest. This is
also why, the Siebenbrunner Unterdorf (lowlying part of the village) was resettled, agricultural operations were closed down and the
pasture feeding of cows was prohibited.

The Grenzgraben and the Siebenbrunner
canal intersect at the Galgenablass. This
means that the water of the Grenzgraben is
channelled beneath the Siebenbrunner canal
through a culvert. A culvert utilises the same
principle of communicating pipes as the
water towers. This basic principle of physics
is also referred to as the hydrostatic paradox.
The culvert made it possible to retain the
separation of the spring water from the Lech
water. Only a small quantity of the spring
water splashed over the overflow into the
Siebenbrunner canal transporting Lech
12
water.
Over the course of time, the consciousness
grew that it was of absolute importance to
keep drinking water clean, but the definition
of clean drinking water also changed over
the centuries. For a long time, the absence
of chips and visible impurities in spring
water was enough for it to be considered
pure. Later the know-how in the area of
microbiology and concerning the types of
bacteria found in water accumulated. Today,
the mineral content of drinking water is
subject to drinking water regulations pri-

p
The Galgenablass
shown on a map
from 1905. The
red line marks the
Grenzgraben (border
canal) frontier of the
former city border of
Augsburg
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Fountains
1589

First drafts by the sculptor Hubert
Gerhard of the Augustus Fountain
1594
Dedication and creation of the
Augustus Fountain fence by the
ornamental blacksmith Georg Scheff
1596
Design and construction of the
Mercury and Hercules fountain
1599
Dedication of the Mercury Fountain
1599
Completion of construction work
oft the Kastenturm (Box tower) at
the Roten Tor (Red Gate)
1601
Completion of the bronze figures of
the Hercules Fountain
1602
Dedication of the Hercules fountain
1667/69 Refurbishment of the Hercules
Fountain
1713
Erection of a fence surrounding the
Mercury Fountain
1752
Attachment of rococo cartouches
to the Western cornice of the
Mercury Fountain
1963
Reinstallation of the fountain
1985
Erection of the fence surrounding
the fountain
2000
Replacement of the original figures
with replicas of the Hercules fountain
2001
Replacement of the original figures
with replicas of the Mercury
fountain
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The triad of monumental fountains along
Maximilianstraße, the main street of the free
imperial city, were built on the occasion of
the 1600th anniversary of Augsburg. In 2017
Dr. Dorothea Diemer published a detailed
article on Augsburg’s monumental fountains
on the occasion of a conference entitled
“Hydraulic Engineering and Hydropower,
Drinking Water and Decorative Fountains.
Augsburg’s nomination for UNESCO World
Heritage - an international comparison”,
which took place in August 2016. The following is a shortened quote from Dr. Diemer’s
1
presentation:
The imperial city of Augsburg expedited the
manufacture and inauguration of three monumental fountain systems with breath-taking
speed: Within a decade three dedication
celebrations took place, namely in 1594, 1599,
1600. The three fountains have since formed
the visual backbone of its stately major axis:
the Augustus fountain on Perlachplatz, the
Mercury fountain on Schrannenplatz near the
Weberhaus and the Hercules fountain on the
former Weinmarkt (wine market). Being the
city where the international merchant families
of the Fugger and Welser, were based, Augsburg wanted to lend its streetscape a modern,
international appearance. Towards the end of
the 16th century this meant following Italian
examples.
Even as the first of the three, the Augustus
fountain, was built opposite the city hall, the

i
Augustus Fountain in
front of the town hall

plan was to relocate the Stadtmetzg (meat cutting and storage facility) and its market stands
elsewhere away from the square; the medieval
market place was no longer to be the centre
of the city, but instead a place of prestige and
grandeur. The project of an elegant, open
loggia, heavily inspired by Venetian architecture, was conceived of a short time later and
should have been built in the location of the
former Stadtmetzg, but was never realised.
However, during this period of its history,
Augsburg certainly added a number of remarkable new features to its townscape. …
The public urban space was consciously designed with the Italian Renaissance in mind.
In July 1593, when the bronze sculptures for
the Augustus fountain were completed, Augs-
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burg’s citizens were offered an odd spectacle:
A full-scale wooden model of the Augustus
fountain was pushed back and forth on Perlachplatz for everyone to view. Respected art
experts from outside Augsburg, the sculptor of
the fountain, Hubert Gerhard, Wendel Dietrich, at that time the Bavarian ducal architect, and the imperial court painter Hans von
Aachen directed and supervised the event.
This had been preceded by discussions in the
city government. The chamberlains and privy
councils had commissioned the two master
builders, the next administrators in the hierarchy after the two governing chamberlains, to
determine where precisely the Augustus fountain was to be installed. Written reports by the
master builders and experts who witnessed
the public display on Perlachplatz have survived. These are valuable sources for historians,
as they provide authentic insights into the ideas
and considerations of the city fathers when
they started the whole urban “fountain programme” for Augsburg which comprised three
monumental fountains. …
The fountain should, according to the instructions by the experts, not stand in the middle
of the square – much smaller at the time – but
instead be oriented towards the most important buildings, i.e. the city hall and the Herrenstube. The list of cities they cite as examples
demonstrates the kind of international context
Augsburg compared itself with at the end
of the 16th century. This is indicative of the
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self-confidence of the city and, not least, of
a spirit of competition with regard to other
important European centres.
A lot of thought also went into the selection
of the most suitable locations for the two
other monumental fountains: Their respective positions were to make sense in terms
of their traffic impact and were to be selected for maximum effect in the context of the
comprehensive urban renewal drive in Augsburg. However, if explicit programmatic plans
existed, they have not survived. The Mercury
group of sculptures, visible from three sides,
is cleverly placed in the street junction on
Schrannenplatz near the Weberhaus. The
sculptor was very much aware of the fact that
the ten-sided fountain basin and the figures
should be visible from many different perspectives. The Mannerist ideal that sculptures
should be “equally beautiful from all sides”
applies to this brilliantly composed group of
figures, an aspect which is paralleled by few
other similar works of art. The location and triangular overall shape of the Hercules fountain
were quite deliberately oriented towards the
former Weinmarkt (wine market). The urban
design idea was that the Weinmarkt should
have ended at its southern tip with the construction of the Wein-Siegelhaus (wine sealing house) which, however, was never built.
Instead, the Tanzhaus (dance hall) was demolished, thus creating a majestically broad street
plaza between the two fountains. In other
words, Augsburg’s fountains were not only to
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be created by the most renowned sculptors
in bronze available at the time. Rather, above
and beyond this,those responsible were quite
aware of the urban development impacts of
the fountains and their role in the urban space
as a whole.
The fact that the City of Augsburg commissioned monumental fountains even before
undertaking the construction of the most prestigious urban buildings may seem astonishing,
but was probably triggered by the example set
in Munich: Only one year prior to the Augsburg commission, in 1587, the Bavarian Duke
Ferdinand, the brother of the reigning Duke,
had arranged to have a public fountain with
many bronze figures installed in front of his
residence in the centre of Munich. Its Italian
design and the fantastic water features attracted a great deal of attention.
At least as strong and fundamental a motive,
however, was surely the pride Augsburg took
in its water distribution and pumping system.
With three monumental water fountains arranged in a row, it became obvious how highly
developed and efficient this system was.
In 1599, the municipal architect Jakob Eschay
built a water tower at the waterworks near
Rotes Tor (Red Gate) expressly for the purpose of supplying the fountains. The high level
of artistic quality, already evidenced by the
fountain triad, is also evident in the Kastenturm (a former defensive tower), particularly
in the figure of the so-called Brunnenjüngling
(fountain boy), which was also a creation of the

i
The so-called Brunnenjüngling at the Kastenturm (Box Tower) at the
waterworks at Rotes Tor

sculptor Adriaen De Vries. The 63 centimetre
high bronze figure made in 1602 originally
sat at the edge of the water basin and held
a nautilus on its leg, from which the water
spouted into the water reservoir which fed the
2
fountain.
Basically, the Kastenturm was a purely technical structure. The fact that the city fathers of
Augsburg saw fit to crown it with this piece
of art is evidence of their pride in Augsburg’s
mastery of hydraulic engineering, particularly
as for the most part this sculpture was not
visible to the citizens of Augsburg.
In order to underline Augsburg’s claim to prestige, the fountain systems on the squares of
the city were designed to be the most modern,
most sophisticated and the most expensive
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systems available at the time. This meant that
the fountain systems should follow Italian
examples and that the leading bronze sculptors of the age should create the monumental
sculptures. Inevitably, these considerations
intersected with one another, as the bronze
sculptors were trained in Italy and had learned
the technique of bronze cast modelling in Italy
which made it only natural that they should
have brought their knowledge of Italian art
with them. Hubert Gerhard was the court
sculptor of the Bavarian Dukes in Munich,
Adriaen de Vries, the Emperor’s sculptor.
Both bronze sculptors trained with the undisputed master of his time, Giovanni di Bologna,
popularly called Giambologna, who was the
court sculptor of the Medici in Florence. …
Hubert Gerhard, born in Hertogenbosch, was
working in Florence when he was called to
Augsburg by the Fuggers in 1581, together
with his older Florentine sculptor colleague
Carlo di Cesare. They were to produce the
bronze figures and reliefs for a Fugger tomb. …
Adriaen de Vries, from the Hague, who was
Dutch-born like Gerhard, was also trained
under Giambologna … In 1596 the city of
Augsburg successfully recruited Adriaen de
Vries. We don’t know how the contact came
into being. The sculptor was at that time travelling from Rome to Augsburg; perhaps Gerhard
himself recommended him.
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Augustus Fountain

f
Augustus and the four
divinites that embody
the rivers Lech and
Wertach, the Singold
brook and the Brunnenbach canal

The Augustus Fountain was built as the first
of three monumental fountains in Augsburg
and is located in front of the Neuer Bau (new
building) close to the City Hall. The Dutch
sculptor Hubert Gerhard was recruited for its
design.
The artist had already been employed by the
Fugger family as early as 1581. In 1589 he
accepted the commission for the monumental fountain and presented his first drafts in
3
the same year.
Access to the marble fountain basin is via
three steps. In each of the four corners of the
curved basin there is the figure of a god with
its back to the fountain .
The figures at the edge of the Augustus
fountain, two young women and two older
men, embody the rivers and streams of
the city, as is generally known. Together
they form the sophisticated water distribution system that powered many mills and
craftsmen’s machines since the late Middle
Ages and thus laid the foundation for the
wealth of the city. The ears of corn, spruce
cones, fish and horn of plenty symbolise
the natural wealth of the city. The municipal books of account tell us which rivers
were meant. They are the same records
according to which a sculptor was paid for
his work in connection with the Lech and
Wertach rivers, as well as the Brunnenbach
canal and the Singold river. Only since the
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most recent restoration, however, has it
become clear who is who in the account
books: In the 1990s the sculptures were
weighed, and could thus be compared with
the information on metal weights quoted by
the invoices.
Augustus was the very epitome of the
emperor of peace during the Roman
Empire. In early modern times, antiquarians
believed the gesture of the broadly extended
arm with the open hand facing downward,
which they found in several ancient images,
to be a visual formula for the bringer of
peace, the pacificator, and it thus became
a fixed concept that would also have been
familiar to Augsburg intellectuals.
The Augustus fountain thus expresses the
wish and obligation of every good government to establish and preserve ‘Pax’, the
peace, which is a decidedly communal
ideal, considered to be the top priority for
those governing any community.
As of the late 16th century, peace and
wealth were no longer assured in Augsburg.
The parity between religions shifted. Protestants formed the majority in terms of numbers, but the mostly Roman Catholic urban
aristocracy dominated city affairs through
their financial clout, while the common
people became impoverished. There was a
threat of a real imbalance. The fundamental
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message conveyed by the Augustus Fountain was very appropriate and timely: the
sculpture of Augustus, the City’s founder
and the emperor of peace, is oriented
towards the people just as much as he looks
4
at the Ratsstube (council inn).
In 1594, a fence was added to the fountain
by Augsburg’s blacksmith Georg Scheff. It
surrounded the fountain to prevent it from
being used as a source of public water
supply. The water that flowed into the fountain basin in high arches from 32 pipes had
to be reduced in height. However, the overall
shape and visuals of the monumental fountain were not changed.
The first fundamental renovation was necessary already in 1747. The water basin of the
fountain had to be renewed and the opportunity was utilised to make a few changes
to adapt it to the spirit of the times. The
fountain column was increased in height by
half a meter and decorated with rococo elements. In the course of these repairs, golden
inscriptions were applied to the Western
5
area of the pillar in 1749. The first is dedicated to the namesake of the city, the second
to Emperor Rudolf II, during the reign of
whom the monumental fountain was installed. The third tablet mentions the chamberlain Johannes Welser. The fourth remained
empty.6 During the Second World War, the
statue of Augustus was brought to Castle
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Roggenburg and stored there until after the
end of the war. The remaining bronze figures
were stored in a casemate at the Rotes Tor
7
(Red Gate).
The necessary restoration of the fountain
fence and the basin, the marble of which had
been partially destroyed during the war, took
place in the postwar period. The square was
redesigned as a whole. The fountain was not
installed again before 1963, but was shifted
to the north by approximately 7 metres in
order to make room on the square for the
tram.
The Augustus Fountain was again completed
in 1985 by re-installing the fence. The idea
of reconstructing the row of buildings which
had existed to its west was dispensed with,
so that the space around the fountain was
enlarged 2.5 times.
Since the placing in storage of the bronze
statues during the Second World War, the
figure of Augustus on the City Hall Square
has been a cast replica of the original. The
original can be found in the Maximilian
Museum located close by. In 2016, the last
of the bronze figures from the construction
period were replaced with replicas in order
to store and preserve them in the Maximilian
8
Museum, too.
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p
Section and plan of the
Augustus Fountain
Drawing by Nessenthaler. Construction
work by Caspar Walter

An inscription concerning the refurbishment
of the fountain was added to the mentioned
fourth tablet on the fountain column in the
course of the restoration work.
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Mercury Fountain

f
The Mercury Fountain
by Adrien de Vries

For Augsburg’s City fathers the theme of
wealth in peace remained a fundamental concept of their civic iconography. In the opinion
of the authors of the present nomination, the
representation of Mercury as part of the fountain in his name should primarily be seen as an
allegory. The sculpture was commissioned to
and designed by Adriaen de Vries.
The ancient god Mercury can be interpreted in
many ways if one traces the humanist tradition
back to its sources in Antiquity: as the messenger of the gods, and thus as the emissary
of the wisdom and peace of the gods, the ‘pax
deorum’, without which humankind is unable
to bring about peace. Mercury is the eloquent
god, the mediator, the god of diplomacy
and, also in this sense, a peacemaker. However, Mercury is also the god of commerce,
of money transactions, and thus in ancient
mythology, almost unavoidably, also the unpredictable and in some cases even larcenous god.
The caduceus, Mercury’s herald staff with
the two snakes, was a symbol of peace and
good fortune already in the Roman Republic;
Mercury stands for peace, as shown on a coin
depicting the god with the inscription MERCVRIO PACIFERO: Mercury, the bringer of peace.
The close iconographic relationship between
Mercury and Pax is based on in the realisation
that Pax is the foundation not only for prosperity in agriculture and animal husbandry, but
also for commerce and change.
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The desire that Mercury not leave the city –
this idea is expressed in a wonderfully delicate
yet vivid fashion in Adriaen de Vries’ fountain
group of Cupid, who is removing Mercury’s
winged sandals: The god is thus rendered incapable of flying away. The idea is to prevent him
from abandoning the city of Augsburg again:
He must not desert the city, but preserve the
peace and prosperity.
There was a Latin inscription on the pedestal of
the Mercury figure, now lost, which elegantly
merged the communal concept of peace with
the image motif of the removal of the sandals,
in that it allows the same figures to act within
yet another context: INDUSTRIAE RECTI
AMORE TEMPERATAE – “commerce (industry), with the pursuit of gain reined in by the
love of righteousness”. Here, Cupid embodies
the love of integrity and reins in Mercury’s
heedless character – a critique of economics
9
that retains its actuality today.
The water basin of the Mercury Fountain
stands on a pedestal of three small stairs and is
made of pale pink marble.
An oval column bearing the bronze figure of
Mercury rises from the centre of the decagonal
basin. The design of the bronze figure betrays
the influence of Italian art, especially that of de
Vries’ master Giambologna. He had designed
the bronze figure of the “Mercurio volante”
thirty years previous, which acted as the model
for Augsburg.
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Repairs on the basin and the fountain shaft
became necessary already in the years 1628,
1661 and 1713. The Mercury fountain was

Hercules Fountain

provided with a fence in 1716. Until then,
citizens were allowed free access to drinking
water, unlike at the Augustus Fountain.
Drawings and engravings of the Mercury
Fountain show a pipe box that was set up
in front of the fountain, which continued to
provide residents with water.
Two rococo cartouches were attached to the
Western cornice in 1752. The basin and the
column were also refurbished in the same
year and the basin was raised by 22 inches in
the process.
The fountain figures and decorative fence of
the Mercury Fountain were brought to safety
during the Second World War and stored
in the Ottobeuren monastery. The fountain
figures were reinstalled as early as 1947. The
wrought-iron fence, however, was placed in
the city builder’s yard. It was not before 1989
that the building committee of the City of
Augsburg decided to refurbish the fence and
reinstall it. Since then access has no longer
been allowed so that the fountain is merely an
object to be looked at now. The figures that
one can see today on Moritzplatz are replicas
of the originals that were installed as of 2001.
The originals are preserved safely in the
Maximilian Museum.
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i
The Mercury
Fountain at the
Maximilianstrasse

Curiously, the study of the history of arts
has struggled to come up with a credible interpretation of the third fountain.
The monumental figure of Hercules killing
the nine-headed Hydra clearly dominates
the fountain: he swings a club that burns
like a torch, with which he is going to
burn out the neck stumps. Three beautiful female figures are placed as dispensers of water at the corners. They wring
out their hair or wash it with a jug.
Between them, fauns and winged cherubs
are choking geese; a variation on an ancient
model. Before he came to Augsburg, Adriaen de Vries had spent two years in Rome
where he studied ancient sculptures. Three
golden reliefs on the fountain pillar tell of the
ancient founding story of Augsburg. As with
the other two fountains, the focus is on the
ideas of peace, concord and good fortune.
Quite justifiably, the interpretation of the
geese is based on the inscription on the fountain column which has survived in a drawing
from the 18th century: VIRTVTI ET GRATIIS,
Virtus and the Gratiae. The understanding of
these terms is of central importance, as they
can translate as either “courage and grace”
or, alternatively, as “proficiency and beauty”.
VIRTUS – if translated as ‘courage’ or
‘proficiency’ these would be one-sided and
superficial renderings. The same applies
to explanations forwarded by some art
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historians whereby the three fountains
supposedly addressed the three estates
of the population: the Augustus Fountain
representing the masters, the Mercury
Fountain the merchants and the Hercules
Fountain the estate of craftsmen because
Hercules tames the water (Hydra) and
makes use of fire. This seems a somewhat shallow mercantile interpretation.
In connection with Hercules, in early
modern times, the meaning of “Virtus” is
much closer to moral greatness and virtue,
and refers to the concept of Hercules as an
“allegory of virtue”. As the paragon of all
virtues and as the “virtuous hero”, in the
Renaissance and Baroque periods, Hercules was the very personification of virtue.
Together the three fountains constitute
the artistic expression of a programme
of bourgeois and Christian ethos which
was supposed to govern a community;
a programmatic concept that one usually finds in city halls of the Early Modern
Period and which is very appropriately
10
linked with water in Augsburg.
The Hercules Fountain is located at the
southern end of the Maximilianstraße and
rises above a pedestal with three steps. The
fountain was designed by Adriaen de Vries,
while Wolfgang Neidhart cast the figures.
The fountain basin extends over a hexagonal
ground plan, where three sides are straight
and the other three sides have a concave shape.
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f
The Hercules
fountain with
the naiads

The Dutch sculptor de Vries placed the pillar
in the middle of this fountain basin, too.
As early as 1414, a fountain was erected
by the Fugger merchants that was equipped with a simple wooden column and a
pipe box/stand pipe without any artistic
sophistication or special material. It merely
served as a water supply for residents. It was
replaced by a stone fountain in 1508. The
Hercules Fountain by Adriaen de Vries was
then erected at the same location between
1596 and 1600. The construction work,
however, came up against great difficulties
and setbacks. A first casting mould of the
Hercules-Hydra group burst in 1597 and the
liquid bronze was lost. The city’s casting
master Wolfgang Neidhart cast the figures
a second time so the group which weighed
some 3,800 kilograms and was designed to
crown the fountain finally came into being.
Due to the enormous weight of the fountain, the municipal architect Jakob Eschay
arranged to have a foundation of 485,000
bricks built. In 1601, all of the bronze figures
had been completed, but the design of the
overall system nonetheless remained a great
challenge for the Dutch sculptor. The fountain could only be dedicated a year later.
Elias Holl created a representative backdrop
for de Vries’ work with the Weinsiegelhaus
(wine sealing building) erected in 1602.
Until 1809, the Weinsiegelhaus divided the
southern Maximilianstraße into two alleys.
Wine bottles were provided with a kind of
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taxation label or seal. The Salzstadel, the salt
depot of the city, extended from the Weinsiegelhaus to St. Ulrich’s Church. Following
long discussions in the magistracy, the buildings were demolished to provide an open
view of St. Ulrich’s. The first repair measures
on the Hercules fountain became necessary
in the years 1667– 69 and 1721. The pillar,
the basis and the steps were refurbished in
the process. The complete fountain was also
rotated by 60 degrees and surrounded with
an iron fence that no longer exists today.
The fountain pillar was replaced with a
wrought-iron column in 1826. Following the
Second World War, the temporarily removed
fountain was installed again. It was supplemented with a basement section in 1962 to
facilitate maintenance work on the fountain.
Conservation of the bronze statues began in
2000. To this end, the original figures were
replaced with bronze replicas. The originals
are kept safe in the Maximilian Museum.
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Stadtmetzg
(Augsburgs’s meat cutting, storage
and market facility)
1606
1607
1609
1712

Commencement of building
Roofing ceremony (Richtfest)
Completion
The Imperial Arts Academy –
Reichsstädtische Kunstakademie –
moves into the Western storeys.
1930
Fire in the Stadtmetzg. Afterwards
the building is converted for use as
a social security office
1944
Fire in the southern part of the
building
From 2016 Reconstruction of the choice and
design of colours on the original facades

Since the previous building that housed the
Stadtmetzg, the town’s meat cutting, storage
and market facility, no longer offered enough
space for the butchers, Elias Holl was given
the opportunity to design and realise yet
another public building in connection with
the restructuring of the city.
Numerous problems occurred during the closure and conversion of the old Stadtmetzg.
For instance, there were legal obligations
in connection with various butchers’ assets
which had to be redeemed. When the new
Stadtmetzg was built, the disputes from
these claims had not yet been resolved.
It fell to Elias Holl to choose the site for the
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new building. In view of the proximity of the
Vorderer Lech (Western Lech), he decided on
a location not far from the Perlachberg hill
since he intended to use the water from the
canal to cool the building and to dispose of
meat waste. The choice of a location in the
Lechviertel quarter had a significant influence on the design of the new Stadtmetzg.
The new building, which would be surrounded by simple workmen’s homes, could not
afford to show the same opulence as other
buildings which stood out because of their
magnificence and stately functions. In contrast to these, the Stadtmetzg therefore had
to do without the volutes, pilasters and other
vivid forms which were otherwise characteristic of Holl’s style. Because Holl wanted to
use the canal, the building of the Stadtmetzg
was very complicated. He uppered the foundations 70 centimetres into the groundwater, which he had siphoned off with the aid
of two pumps. The canal was covered and
straightened so he could lead it through the
basement of the building for cooling where
the meat was cut and stored. This enabled
the waste produced during the cutting to be
disposed of directly into the canal.
In his report dated 1784, the Benedictine
priest Konstantin Stampfer described a
house that had been built “using many arts
and skills”. “It [the Stadtmetzg] has three
passages and each butcher has his own stall
to sell his meat from. I found here the confirmation of a much esteemed and widely

i
Illustration of the
Stadtmetzg around
1840

known miracle: I could not spot a single fly.”
Similar comments are quoted in a survey
of the local butchers conducted by the
city council. They were delighted with the
cooling of the building: “The meat remains
fresh for three days, we have enough space
and all in all everything is faultless.” On his
travels, the butcher Lorenz Geiger compared
Augsburg’s Stadtmetzg with meat preparation houses in Austria, Poland and Switzerland and came to the conclusion that it was
the finest and most marvellous of butchers’
1
centres. In the 17th century bad smells and
miasmas were thought to cause epidemics
such as the plague. The cooling of the meat
with the aid of the Vorderer Lech and the use
of the canal to remove waste quickly rendered the Stadtmetzg free of these hygienic

—
—
—
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faults. At the time, such precautions constituted an innovative solution so that Augsburg’s meat centre was considered the most
modern in the whole of Europe.
The Western storeys accommodated guild
and civic offices. After 1712 this part of the
premises was no longer needed and the
Reichsstädtische Kunstakademie (Imperial
Arts Academy), moved into the Western
storeys.
The five-storey building is recognisably
influenced by the Italian Renaissance, which
left its mark on Elias Holl when he studied
in Italy a few years previously. The building
largely does without ornamentation, concentrating instead on the functional features
that a butchers’ centre should have.
Following a fire in the 1930s the use of the
Stadtmetzg as a meat cutting, storage and
market facility was abandoned.
As can be seen from contemporary photographs, the fire destroyed the interior almost
completely. Only the outer walls, which were
made of brick, resisted the flames.
The design elements and materials used
during the rebuilding of the interior were
those available at the time. Travertine
was used for the floor; the two winged
inner doors were decorated with brass
borders.
The meat cutting, storage and market facility
and its abattoir moved to a large plot of land
alongside the Proviantbach Canal, making
the Stadtmetzg building available for new
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uses. The new subdivisions in the interior
illustrate the new function as administrative
offices.
In the Second World War, the Stadtmetzg
again fell victim to a fire, with the interior of
the southern end being destroyed. This is
shown on the war damage map of Augsburg
dating from 1944. The fire left the frontage
intact.
The interior was elaborately reconstructed
and restored to its original state of 1609.
The supports and beams were executed in
wood. Only the sheathing of the supports
with concrete at the entrance bears witness
to the year the interior was rebuilt.
After an analysis of the original colour design
of the facades had been carried out, they
have undergone restoration since 2016.

p
Southern facade,
photograph dating
from about 1870
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Power plants
All the turbines of the power plants of
Augsburg’s water system are ultimately
driven with water taken from either the Lech
or Wertach rivers.
The first hydroelectric plants were built
alongside existing watercourses in the city
where the volume of water was particularly
high, for example, alongside the Stadtbach
Canal fed by the Lechkanäle canals and
alongside the Proviantbach Canal that was
originally used to transport materials.
The Wertach River runs along the western
outskirts of Augsburg. Its source is in the
Allgäu Alps, some 130 kilometres away.
The first dedicated canal was constructed
for the power plant on the Fabrikkanal. For
this, a weir was built in the Wertach River to
divert water into the canal.
Downstream, a weir system had been built
as early as 1588, which was constructed
similarly to the wooden side weir at the
Hochablass which also served to direct water
from the Wertach into the City. This canal
was called Senkelbach, and it was alongside
this canal that the company Ludwig August
Riedinger built its power plant in 1905.
In 1921, with the building of the Wertach
Canal, which runs parallel to the Wertach
River, a connection was made between the
Fabrikkanal in the south and the Holzbach
and Senkelbach canals in the north.
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In order to meet the steady increase in
demand for power, water was taken from
the Lech River in the north of Augsburg as
of 1898 and fed to the city via an artificial
waterway, the Lechkanal.
The history of Augsburg’s hydroelectric
plants began with turbine-driven mechanical
transmissions and dedicated units delivering
power uniquely to meet local industrial
requirements. It was only later that largescale electrification on an industrial
scale occurred and, with it, the complete
separation of power plants from specific
manufacturers.

Hydraulic power plants of the ZNFG
Zwirnerei und Nähgarnfabrik Göggingen
(Göggingen yarn doubling mill)
IIn 1855, the yarn doubling mill moved from
Augsburg to nearby Göggingen. The incentive
was the enormous hydraulic power offered by
the Singold brook. At the time, the Singold
brook supplied about 8,000 litres per second.
Over time this abundance declined until only a
quarter of the original volume was available.
Eusebius Schiffmacher and the commercial
head of the Wilhelm Butz factory built the yarn
doubling mill. The extensive grounds selected
for the factory offered unusually generous
scope for development so that it was possible
to gradually expand the mill.
The establishment of the mill led to a surge in
the population in Göggingen, which is meanwhile a suburb of Augsburg. The number of
inhabitants rose from 1,207 before the mill was
built to 3,606 in the year 1890. Of these about
1,000 were employed at the mill.
The newly established company went by the
name of Eusebius Schiffmacher & Cie until
1872 when – in keeping with its purpose – it
was renamed Zwirn- und Nähgarn Fabrik
Göggingen, abbreviated to ZNFG.
The first hydraulic power plant must have been
built in 1863 since a number of documents
report on the installation of a water-level
gauge, the maintenance of a cascade, and cor1
rections to the course of the Singold brook.
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Power plant on the Fabrikkanal

1883
1885
1907

1999

Decision to build the Fabrikkanal
Building of the power plant
Installation of a generator and
several turbines manufactured by
the Voith company
Destruction of the Fabrikkanal weir
by flooding and the construction of
a new intake structure.

When the hydraulic power from the Singold
was no longer sufficient to supply the mill,
the company dug a new canal east of the
Wertach so as to build an hydraulic power
plant there.2 Building permission for the
Wertach canal was granted in 1883.3 A weir
was created in the Wertach to divert the
water and, through this weir, the 1,880 metre
long canal was supplied with 28.5 cubic
metres per second. The construction work
was completed in 1885 so that the water
could start filling the canal and the power
4
plant could begin generating electricity.
The hydraulic power originally served to drive
the looms directly via transmission belts.
The building for this was positioned on the
Wertachkanal about 700 metres downstream
of the diversion from the Wertach.
The power plant on the Fabrikkanal was
refurbished and altered in 1907. The techni-
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cal equipment was removed and replaced by
two Francis turbines from the manufacturer
Voith; these are driven by horizontal shafts
with generators at their ends. They were
installed on the east side in a hollow beneath
the path between the power plant and a
boiler house so that the power plant building fell vacant. It was used as a common
and recreational room from then on. In the
western part of the boiler house the original
rope pulleys for the direct drive of the textile
machines have survived.
In 1999, flooding destroyed the weir which
had supplied water to the Fabrikkanal and
Wertach canals and the Holzbach and
Senkelbach canals.
The Ackermannwehr, as it has since been
known, was rebuilt in 2006 as an inflatable
weir. This technology involves installing in
the canal or riverbed a tube which can be
inflated with air to respond to varying water
levels and so create the effect of a dam.
Since then the water volume in the Wertach
Canal system has almost halved. However,
according to experts, the reduction in volume
is not due to the new weir, but to the general
change in climate.

Power plant on the Singold

of the shaft was transmitted via a bevelled
cogwheel to a horizontal axis that drove the
machinery installed in the mill.

The Göggingen
yarn doubling mill

1886
1894
1908
2006

Building of the power plant
Power generation for 99 arc
lamps and 365 filament lamps
Destruction of the neighbouring
factory in a fire
Restoration of the Francis turbine
and installation of a new generator

Originally, the two power plants served the
transmission drive of the textile machines.
It is not known when the changeover was
made to electrical drives. However, the ZNFG
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was mentioned as early as 1894 in a publication describing lighting technology in factories. In the document it says that the yarn
doubling mill was equipped with the 99 arc
and 365 filament lamps. Besides the electrical lighting there were 892 gas lights, which
were the most common form of illumination
in factories at the time.

Only one year after the power plant on the
Fabrikkanal was commissioned, a further
power plant was built on the Singold. The
planning documents are dated 1886.5
Two engineers from Kempten, Widmann and
Telopac, were consulted to plan the building.
When it was built, the factory and the power
plant buildings were connected by a small
annex. Thanks to this separation, when in
1908 the mill suffered a devastating fire, the
power plant was spared.
The replacement mill building was positioned closer to the power plant so that it now
almost reaches the riverbank of the Singold.
All that separates the factory building from
the watercourse now is a thin strip of land.
The power plant has an inlet and emptying
spillway, which runs east of the building. The
usable height of fall is about 2.85 metres.
The power plant was equipped with a Francis turbine with a vertical shaft. The rotation
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p
Plans of the power plant
on the singold dated 1886
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Power plants of the cotton spinning mill
on the Stadtbach Canal
Power plant on the Stadtbach

1826
1851
1873

1907

1937

Plans for regulating the Stadtbach
Foundation of the cotton spinning
mill on the Stadtbach Canal
Combination of the water rights of
the Malvasier and Stadtbach Canals
Building of a power plant
Rebuilding of the power plant,
which was now supplemented by a
Siemens-Schuckert generator
Takeover of the cotton spinning mill
on the Stadtbach by the Dierig
concern

When in 1846 Ludwig Sander purchased
the plot of land between the Stadtbach and
Proviantbach canals he applied to have the
watercourse of the Stadtbach corrected.
Work started the next year.
In 1852, the water rights were transferred
to the spinning mill on the Stadtbach, which
had been established as a stock corporation
the year before. The new company quickly
set about planning for and then building the
first power plant on the extensive plot of
land, with electricity generation commencing
in 1853 about 150 metres south of the location of the present power plant. For winter
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operation, a special channel was created so
as to divert ice to a side-arm of the canal.
At the time, a further power plant was
already operating on the Malvasierbach,
which was also close to a factory. The relevant water rights were integrated when the
present power plant was built on the Stadtbach. The two power plants combined to
create a better performing large power plant.
In the city archives the new power plant on
the Stadtbach is mentioned with the term
“49/50”, which probably refers to the original
water rights.

In 1865, some 1,200 workers and 95,000
spindles at the cotton mill generated sales of
five million guilders. This made the Augsburg
cotton mill on the Stadtbach the largest on
the territory of the German Customs Union.
Here raw cotton was converted to yarn on
a huge scale. It was the intense use of the
waterpower of the Stadtbach Canal that
made the operation feasible, and this was a
concept that came to be imitated elsewhere.
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i
South facade of the
power plant on the
Stadtbach canal

Not a great deal is known about the
techniques used for power transmission
when the plant was built in 1873.
A document of the civil engineering inspec-

p
Generator from 1907 by
Siemens-Schuckert

torate in 1922 mentions a generator that
seems to have been in place when the power
plant was commissioned and was replaced
during the conversion work in 1907.6

f
Site map of the cotton
spinning mill on the
Stadtbach canal 1880
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In the course of the conversion in 1907, the
original six Henschel-Jonval turbines with
vertical shafts were replaced with two Francis turbines with horizontal shafts. The new
generator had been manufactured by Siemens-Schuckert the same year. It was commissioned jointly with an exciting generator
(dynamo), also from Siemens-Schuckert.
The turbines are installed in the canal bed in
reinforced concrete. The enterprise commissioned for the conversion work was the

Augsburg-based Thormann & Stiefel company. Alfred Thormann had built a ferro-concrete structure for a hydraulic power plant in
Haunstetten as early as 1880. It was in this
year that the engineer Jean Stiefel joined
Thormann’s company. Subsequently, the
jointly held company was involved in building
most of Augsburg’s hydropower plants. Their
expertise led to them being commissioned
with the construction of hydropower plants
well beyond the confines of Augsburg. For
instance, Thormann & Stiefel built the drinking waterworks in Kassel in 1890 and, in
1892, the hydropower plant on the local river
in Schöngeising.
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Power plant on the Wolfzahnau

1900
1901
1902
1913

1969
2012
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Beginning of the canal excavation
Commissioning of the first Francis
turbine
Installation of two further turbines
Installation of a Francis twin
turbine above the former emptying
spillway
The flywheel was put on display at
the World Exhibition in Paris
Installation of three flood-proof
generators and water turbines
Installation of three new bevelwheel driven generators
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The cotton spinning mill on the Stadtbach
canal had acquired the 34.5 hectare plot
of land stretching as far as the Wolfzahnau
meadow as early as 1867. By 1881, the land
owned by the mill on the Stadtbach had
grown to 71.5 hectares. Electrification of the
mill commenced in 1893, and the demand
for motor-driven machines resulted in a new
hydropower plant being built. The planning
was entrusted to the engineering consultants Widmann & Telopac from Kempten,
who had already been commissioned in
1886 with the construction of the yarn doubling mill at Göggingen.

Ground plan of
the power plant at
Wolfzahnau

The Auslaufkanal united the hydraulic power
of the Proviantbach and the Stadtbach
canals. Originally, the water from these

canals had been directed into the Wertach
without being utilised. Building the canal
began in December 1900. A barrage was
built at the confluence of the Stadtbach, the
Proviantbach and the Wertach. Beyond the
barrage, the 1100 metre long canal bears the
name Auslaufkanal. It carried about 39 cubic
metres of water per second to the power
plant on the Wolfzahnau meadow. The Canal
runs parallel to the Wertach River and even7
tually flows into the River Lech.

f

North facade of the

Plan of the flood

power plant on the

proof machinery

Wolfzahnau

s

In 1901, the first of three Francis twin
turbines with three-phase generators were
installed in the new power plant. Their peak
performance was 880 horsepower. A year
later, two further turbine units and generators were added, each with 1100 HP.8

As timber rafting was gradually phased
out, the bypass chutes for rafts, which had
ensured free passage at many power plants,
were no longer needed. Most of the bypass
chutes for rafts were therefore converted to
emptying spillways. In addition, a lock was
installed in the wall separating the Auslaufkanal and the raft chute so as to divert
excess water past the power plant.
In order to make space for a further turbine,
a annex was built in 1913 above the former
emptying spillway.
The Francis twin turbine was coupled with
a raised generator equipped with a flywheel
of 5.70 metres diameter. The purpose of the
raised position was to protect the plant from
flooding.
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The machine group described here was
displayed at the World Exhibition in
Paris in 1900 as a specimen of German
engineering skill and it was acquired
there by the cotton spinning mill.9
The power plant on the Wolfzahnau
meadow was the first in Augsburg to
become operational without being earmarked for a specific industrial use on
the grounds of its location. The electrical
current was transformed at a substation
located between the Lechkanal and the
Wertach river and was conveyed over
some 2000 metres to the grounds of the
spinning mill. The substation took the
form of a tower with three storeys. Outwardly, it resembles the power plant,
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but it has a gable roof with flat tiling.
The symmetrical annexes to the tower
are single-storey buildings while the
southern facade has a large arched
opening. Such large openings were
necessary in order to perform maintenance work and the transport of the
transformers inside.

i
North facade of the
power plant in the
year 1901

p
It was only in 1969 that the machinery
in the plant was modernised.The original
turbines were replaced by three turbines
and higher efficiency. In 2012, the three
bevel gear generators were replaced by
direct-driven generators. The machinery
above the former emptying spillway built
in 1913 was preserved.

Flood proof
machinery

Construction plan
of the flood proof
machinery

s
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Bereiche

Bauzeitliche Technische Ausstattung
2 Francis-Turbinen von 1923
2 Generatoren von 1923 der SiemensSchuckert-Werke

6.c Kraftwerk der Firma L.A. Riedinger

Kraftwerk am Senkelbach / Riedinger
1450
1864

1865
1890
1920
1923
1940
1945
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Erste Erwähnung des Senkelbachs
Erwerb aller Wasserkraftstandorte
am Senkelbach durch Ludwig
August Riedinger
Betriebsbeginn
Korrektur des Verlauf des
Senkelbachs
Ersatz der hölzernen
Kanalwandungen durch Beton
Anbau an das Kraftwerk
Beschädigung durch eine
Fliegerbombe
Wiederaufbau der zerstörten

Der Senkelbach ist der älteste Kanal der
Wertach und schon auf historischen Plänen
aus dem Jahr 1588 verzeichnet. Bis zu
diesem Jahr war der Senkelbach ein natürliches Gewässer und seine Wasserzufuhr
erfolgte über die Singold. Bei einem Hochwasser im Jahr 1588 schwoll die Singold
jedoch so stark an, dass sie zur Wertach
durchbrach und seitdem liegt ihre Mündung
weiter südlich.
Zunächst plante man die ursprüngliche
Trennung wieder herzustellen, entschied sich
jedoch dafür, das Wasser der Wertach über
ein Streichwehr in den Senkelbach zu leiten,
das in seiner Bauart dem des Hochablasses
glich.
Der Lauf der Singold musste mehrfach angepasst und begradigt werden, wie auf Plänen
aus den Jahren 1858, 1865, 1875 und 1904
ersichtlich ist.
Gemäß verschiedener nicht belastbarer
Quellen soll das Kraftwerk bereits seit 1865
in Betrieb sein, da zu diesem Zeitpunkt in
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Power plant on the Proviantbach

1858
1923
2011

Diversion of the Proviantbach canal
and building of a power plant
Building of the new power plant on
the Proviantbach
Second set of machinery

Until 1858 the Proviantbach canal flowed
into the Lech shortly upstream of the cotton
spinning mill on the Stadtbach. To make
room for a power plant, the course of the
Proviantbach was changed the same year so
that the canal was extended and flowed into
the Wertach south of the confluence of Lech
and Wertach.
In 1923, the power plant was refurbished;
the electrical switchboard of the cotton
mill on the Stadtbach was accommodated
here too, enabling monitoring of the power
consumption of the entire production. At
this time the mill operated almost entirely
using the factory’s own hydropower plant.
Any extra current that was needed had to be
purchased, for example, when the scheduled
water volumes were not available and supply
bottlenecks arose. The charges for this were
invoiced retrospectively on the basis of the
quantities consumed. A “red telephone” was
installed at the Proviantbach power plant in
order to communicate, when needed, the
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increased power consumption directly.
From the Proviantbach the power plant
keeper had access to the power supply of
all buildings and was able to cut them off
in order to reduce total consumption to the
average level. This could have the effect that
suddenly whole production lines came to a
halt and were in the dark.
The power plant was originally designed
for two sets of machinery, but the second
set was never installed. The set that was
installed consisted of a bell-shaped generator from Siemens-Schuckert and a Francis
turbine.

—
—
—
—
—
—
—
—
—

Identification of the Property
Description
Justification for Inscription
State of Conservation
Protection and Management
Monitoring
Documentation
Contact Information
Signature

i
South facade of the
power plant at the
Wolfzahnau

The power plant on the Proviantbach was
the last to be commissioned by the cotton
spinning mill on the Stadtbach.
In 1937, the mill was taken over in full by the
Dierig concern, which also had factories in
Kempten, Silesia and Bocholt.
The production halls and the administrative
building were almost completely destroyed
in the Second World War. But by 1948 the
mill had been rebuilt and production resumed with 170,000 spindles.
At first the building was equipped with a
Francis turbine and a bell-shaped generator.
Space was left for a second machine set to
be installed, but this was not used until 2011
when a modern water turbine was installed.
On account of the generous dimensions of

i
South facade of the
power plant on the
Proviantbach

the overall complex, the original generator
was left in place and simply withdrawn from
service when the new turbine was installed.
The power plant has two intakes, of which
only one is currently in use, and an emptying
spillway on one side. The height of fall is
about 5.10 metres.

Photograph taken
in operation

s
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Power plant at the Senkelbach / Riedinger

1450
1864

1865
1890
Before
1904
1920
1923
1940
1945

Earliest mention of the Senkelbach
Purchase of all hydropower plants
on the Senkelbach canal by Ludwig
August Riedinger
Commencement of operations
Correction of the course of the
Senkelbach
Construktion of the power plant
Replacement of the wooden canal
sides by concrete
Annex to the power plant
Bomb damage
Reconstruction of the areas that
had been destroyed.

The Senkelbach is the oldest of the Wertach
canals: It is included on maps dating as far
back as 1588. Until then, the Senkelbach had
been a natural body of water that drew its
freshwater from the Singold brook. But high
water in 1588 caused the Singold to swell
so much that it breached through to the
Wertach. Ever since then its estuary has laid
further to the south.
At first it was planned to restore the original
separation, but then it was decided to divert
the water of the Wertach to the Senkelbach
via a side weir that resembled the Hochablass diversion weir.
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The course of the Singold had to be adjusted
and straightened several times, as can be
seen on maps dating from 1858, 1865, 1875
and 1904.
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Ludwig August Riedinger took a completely
different approach. Thanks to his humane
management style he succeeded in avoiding
agitation among his workers. In 1849, workforce meetings were convened to set up a
sickness benefit scheme and a pension fund.

The exact year when the power plant on the
Senkelbach was built is not known. It is only
in plans dating from 1905 that the building is
11
first mentioned.

The power plant building is already included
in a plan which represents all the buildings
of the plot of land around the year 1904. In
1923, an annex was added to the south of
the building.

The establishment of the mill can be traced
back to Ludwig August Riedinger. He had
begun his professional career as the manager in charge of spinning at the director of
the Mechanische Baumwollspinnerei und
Weberei Augsburg, where he became director in 1843.
The weavers’ Uprising in Silesia in 1844 led
to agitation throughout the textile industry
in Europe. The uprising came against the
background of poor working conditions and
often inadequate wages.
The weavers’ revolt began in Langenbielau
in Silesia, where the Dierig concern became
a target of the insurgents because it employed workers from elsewhere; it was the
Dierig concern that was later to take over the
cotton spinning mill on the Stadtbach. The
company reacted to the uprising by employing and paying their own workers in order
to counter the advancing local weavers.
The Dierig brothers also tried to mollify the
crowd by handing out cash.

—
—
—
—
—
—
—
—
—

On August 17, 1940, the power plant was hit
by a bomb intended for the nearby Messerschmitt works. The keeper, who was killed,
became the first victim in Augsburg of the air
raids. Only in 1945 was the damage repaired
and power generation resumed.

Plan of the annex
built in 1923
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Power plant on the Wertachkanal

1920
1921
1921
2007

Commencement of the excavation
on the Wertach canal
Concession of water rights for 100
years
Commencement of operations
Replacement of a turbine

The initial purpose of building the Wertach
canal was to lessen the constant danger
of flooding in the Augsburg boroughs of
Pfersee and Göggingen. A second purpose
was to use the canal to generate electricity.
The river water of the Wertach was fed into
the Wertach canal via the Fabrikkanal. Later,
the Wertach canal also supplied the Senkelbach. A license was granted for the use of
hydropower from the Wertach canal for 100
years. The effective date of commencement
was April 1, 1921. The hydropower plant on
the Wertach canal was commissioned by the
12
city of Augsburg.
The power plant had a height of fall of 4.30
metres. The rate of flow through the two
Francis twin turbines was up to 26.50 cubic
metres of water per second.
To convert the kinetic energy to electricity,
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two Siemens-Schuckert generators manufactured in 1920 were installed.
As planned, the energy generated by the
power plant on the Wertach canal was used
exclusively for the Augsburg trams.
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rating at varying water volumes. The old
turbine is only used when the water volume
it needs is available.
The building is a solid brickwork construction with two storeys on an angular floor
plan. The plastered facade has rectangular
wooden lattice windows. The roof is hipped
with flat tiling. The machine shop was lowered by one storey so that in this area two
full storeys are available to accommodate
the plant without affecting the overall height
of the building. The living quarters on the
western side are positioned diagonally to the
machine shop.

During the Second World War the power
plants on the Wertach and Senkelbach
canals came close to being destroyed. A
bomb exploded directly alongside the power
plant in the tail water of the canal, and the
shock wave burst the windows from their
frames.
As a precautionary measure, the windows
of the machine shop had previously been
sealed with protective walls so that these
were largely spared.
Until 1978 the power plant was owned by
the city council but in 1979 it was sold since
the electricity for the trams was meanwhile
obtained elsewhere.
The new proprietor carried out extensive
modernisation measures which involved the
water intake and the turbines being monitored by computer-controlled sensors. The
historic technology that continued in use
was supplemented by modern technology to
make the operation economically viable.
In response, in 2007 one turbine was replaced and the second machine set was largely
withdrawn from service. The newly installed
Kaplan-S turbine is more suitable for ope-

Photography of the
building site of the
Lech canal
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Power plant on the Lechkanal
Power plant in Gersthofen

1896
1898
1901
1903

1904
1907
1961

Granting of the concession
Beginning of the canal excavation
Commissioning
Foundation of the Lechwerke
(LEW) factory and planning of a
further power plant on the Lechkanal
A steam power plant was added to
supplement the hydropower plant.
Rebuilding and conversion of the
lock
Modernisation of the plant
technology

In the middle of the 19th century dykes were
built on the section of the Lech River north
of Augsburg and the riverbed limited to a
width of about 80 metres. Technology at the
end of the 19th century was not advanced
enough to allow the integration of a hydraulic power plant in a river barrage. This made
it imperative to excavate a canal when the
power plant at Gersthofen was built. The
Lechkanal and the power plant were built by
the W.Lahmeyer & Co company.

Building work on the Lechkanal was commenced in 1898. A barrage was created at
Gersthofen so as to divert water from the
river Lech into the Lechkanal.
In 1891, for the first time, permanent transmission of three-phase current over a
great distance (from Lauffen to Frankfurt)
demonstrated that this was feasible. Plans
were made for the Gersthofen power plant to
electrify the region. The engineer in charge
was Professor Dr. Bernhard Salomon. He
built the power plant in Gersthofen for the
W. Lahmeyer und Co company (EAG), which
was based in Frankfurt am Main.

Steel lattice girders, which are riveted in
a filigree pattern, span the 13 metre-wide
room without further supports. A craneway
was fixed at a height of eight metres to
access the machinery.
The first equipment to be installed consisted
of five horizontal Francis twin turbines, of
which four were coupled with one threephase generator each and one with a DC
machine. The aggregate throughput of all
of these MAN turbines together amounted
to 80 cubic metres water per second. The
useful fall of height for power generation was
documented as being 10 metres.
In the course of the planning for a further
power plant on the Lechkanal and generally
organising the distribution of electric current,
the Lech-Elektrizitätswerke, abbreviated to
LEW, were founded.
To compensate for seasonal water shortages, in 1911 a steam power plant was added,
which also served as a reserve capacity to
meet peak demand. This was fired originally
with coal, and later with heating oil. It was
located on the west of the canal.

The power plant began operation on October
2, 1901; this was the beginning of universal electricity supply in Bavarian Swabia.
Because of its large capacity, it was also able
to supply the electro-chemical factory that
had been built alongside.
The long, solid brickwork building was
single-storey, diagonally positioned over the
canal. The frontage has fair-faced masonry
with pilasters and decorative elements in
white. The windows are arched lattice steel
windows. The eastern part has a flat roof.
The western part, on the western bank of
the Lechkanal, has two storeys with a curved
hipped roof and slate roofing.
The machine shop has a height of about
10.50 metres.

North facade of
the power plant
in Gersthofen
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The Bavarian government ordered a two level
lock to be built to maintain navigation on the
Lechkanal. But as this was never used, it was
built over as early as 1907. The superstructure above the lock resembles the two-storey
building at the western end of the power
plant.
Before the building of the power plant in
Langweid, the water taken from the Lechkanal had been fed back into the Lech river a
little further downstream of the power plant.
The power plant in Gersthofen was originally rated for a throughput of only 16 cubic
metres water per second for each of its five
turbines, and for a long time the other 45
cubic metres of water per second bypassed
the power plant via a spillway without being
13
utilized.
In 1961, the old equipment was removed and
replaced by new Kaplan tube turbines and
generators from the AEG company which
allowed a higher throughput.

In architectural style, the shop for the steam
power plant resembles that for the hydraulic
plant, with two aisles. It has a parallel roof
supported by steel lattice girders. An annex
that was built later next to the steam power
plant has not survived, nor have the chimneys.
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Power plant in Langweid

1898
1907
1957
1993
2008

Beginning of the canal excavation
Commissioning of the power plant
Replacement of 3 turbines
Replacement of 3 turbines and all
generators
Opening of the Lech museum in
the power plant

The demand for electric power increased
steadily, not least because of the supply of
electricity to surrounding districts.
From 1906 this led to the construction of
the power plant in Langweid, for which the
course of the Lechkanal had to be extended.
Architecturally, the building is similar to that
in Gersthofen. Both hydraulic power plants
are in brickwork in the style of historicism.
The aisles of the long solid brickwork
building are single storey, with the central
part higher so as to cover a hall two storeys
tall. The frontage is in fair-faced masonry
with pilasters and decorative elements in
white. The windows are arched steel lattice
windows. The building has a flat roof. In the
west and east there are head buildings with
three storeys and a hipped roof with flat
tiling.
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For this plant, too, a lock was built that was
intended to cater for the rafting which was
still practised on the Lech river, and potentially even for shipping.
The plant’s electrical switchboard was built
above the lock, on the east of the building.
The plant office and the control centre were
positioned on the west.
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i
Photography of
the installation of
the machinery
in Langweid

The machine shop has a height of about
10.50 metres. The 13-metre-wide hall is
spanned by riveted steel lattice girders
without any other support. At a height of
8 metres there is a craneway for ease of
access and for servicing of the machines.
Initially, four Francis twin turbines from the
Augsburg-Nuremberg engineering works
were installed, each of which had a fall of
height of about six metres and could take
somewhat more than 80 cubic metres of
14
water per second.
The turbines were coupled with four threephase synchronous generators from the
Lahmeyer and AEG companies.
Before the building of the power plant in
Meitingen in 1922, the water had been fed
back into the Lech river a little downstream
of the power plant.
Due to the building of the power plant in
Meitingen adjustments also had to be made
to the power plant in Langweid since the

Main entrance
of the power plant
in Langweid
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former was designed for a water throughput
of 125 cubic metres per second, whereas the
power plant in Langweid could only handle
80 cubic metres per second. For a long
time, the excess water was diverted unused
through an emptying spillway. In 1938 a
Kaplan turbine with bell-shaped generator
was installed above this spillway. The generator was built by the Siemens-Schuckert
engineering works and the Kaplan turbine,
which had a vertical shaft, by the Voith company in Heidenheim. The two storey annex
built to accommodate them took the form of
brickwork with fair-faced masonry.
In 1956, the power plant was modernised
in the sense that three of the five original
turbines were replaced by modern Francis
turbines. One of the original machine sets,
consisting of a double twin turbine from
the Voith company and an AEG generator,
remained in service until 1992. Then the
machines which had been installed in 1956
were again replaced, this time by three turbines of the Escher Wyss company and three
generators from AEG.
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The power plant in Meitingen

1898
1922
1938

Beginning of the canal excavation
Commissioning of the power plant
Extension building of the power
plant

The break with the past imposed by the First
World War was reflected in design terms in
the very different frontage of the third large
power plant in Meitingen. Whereas the
power plants in Gersthofen and Langweid
presented a common style, the power plant
built at Meitingen in 1922 pursued different
architectural ideas.
The building with hipped roof is positioned
across the canal. The outer walls are structured with pilaster strips and a false mezzanine. The plastered frontage is divided
into three sections with long and narrow
windows. The Western third of the building,
which looks like a mezzanine storey, has
arched steel lattice windows.
On the western side there is a low section
which also has a hipped roof.
At this point the Lechkanal is walled-in
by eight metre high dykes. The enormous
height of fall of 13.40 metres is evident in the
emptying spillway built on the eastern side.
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All three power plants on the Lechkanal
were originally equipped only with Francis
turbines. In Meitingen these are still in use,
coupled each with an AEG three-phase
synchronous generator. The generators, too,
date from the time the plant was built. The
only change is that the coils of the generators have been rewound. Three kilometres
north of the power plant in Meitingen the
water is again fed into the river Lech.
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kanal was extended to almost 20 kilometres.
Originally, the LEW had intended it to extend
it all the way to the confluence with the
Danube. These plans were rejected in 1918
since the water of the Lech north of
Meitingen was needed to operate the
16
Rhine-Main-Danube Canal.

Construction of
the machinery in
Langweid

The power plant in Meitingen was designed
for a water throughput of 125 cubic metres
per second. However, as the power plant in
Langweid could originally only process 80
cubic metres per second, the excess water
passed unused through the spillway.

A transformer substation was built alongside
the power plant whose design follows that of
the power plant. The facade of the two-storey building has arched windows on the
ground floor. Those in the Western storey
are rectangular.
The facade has a similar plastering to the main Installation of the switch
cabinets in Meitingen s
building and the hipped roof has plain tiling.

i
Formwork of the
reinforced concrete
construction in
Meitingen

Photography of the

The planning for the construction of the
power plant in Meitingen prompted Siemens
Plania AG to set up a branch factory there
in 1920. Here the principle that had previously held, whereby hydraulic power plants
were built where factories were located, was
reversed, with the factory now being constructed at the location of hydropower plant.

The presence of the large power plants made
the region attractive for industries with a
high-energy consumption. The result was
the establishment of an industrial estate in
Gersthofen, of many companies such as SGL
Carbon in Meitingen and, finally, the Lech
steelworks in Herbertshofen: these came to
be the industrial companies with the highest
power consumption in Bavaria.
With the eco-energy generated by them, the
power plants of Gersthofen, Langweid and
Meitingen are contributing round the clock to
covering the base load of local power supply
in Augsburg.

installation of the
machinery in
Meitingen

s

To accommodate the building of the power
plant in Meitingen, the course of the Lech-
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Chapter 3.1
a.) Brief synthesis
The Water Management System of Augsburg is located in the Bavarian city of Augsburg, Germany. A sustainable system of
creative water management evolved in
successive phases through the City’s application of innovative hydraulic engineering,
demonstrating an exemplary utilisation of
water resources over the course of more
than seven centuries to the present day.
Augsburg is situated on the northern tip of
a gravel plain, formed during the Ice Age,
which spreads between two Alpine rivers,
the Lech and Wertach, as they converge at
the mouth of a great drainage basin. The
glacial gravel deposit acts as a large unconfined aquifer that serves as a natural filter
that produces an inexhaustible source
of purified groundwater that powerfully
emerges in a series of springs that feed
streams known locally as “founders”. Water,
and Augsburg’s strategic location at the
crossroads of important trade routes, are key
foundations of the growth and prosperity of
the city and its population, and its status as
a flourishing trade metropolis. This city of
emperors, parliaments, wealthy merchants
and bankers was characterised by an aura
of modernity, cleanliness and scientific understanding fostered by The Water
Management System of Augsburg.
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The nominated architectural and technological monuments preserve successive
socio-technical ensembles that are vivid
testimony to the city’s continuous successful
urban administration and management of
water that brought pre-eminence in two key
stages in human history: the water “art” of
the Renaissance, where exceptional significance is embodied in the standard-setting
achievements of the “fountain masters”
of Augsburg and their influence on the
development of urban water management
systems through technical exchange diffused along European trade routes; and the
Industrial Revolution, when a tradition of
water management that began in the Late
Middle Ages triggered early industrialisation
in a city far from coal, where water – for
power – propelled the textile industry, and
subsequently machine manufacturing, to a
position of international acclaim, and where
renewed innovation sustained Augsburg’s
leading position as a pioneer in hydraulic
engineering well into the twentieth century.
The Water Management System of Augsburg represents an urban water landscape that is unparalleled in terms of its
surviving successive technical diversity.
The system includes: the sources of both
potable and process water (spring water and
river water, respectively) and their network
of canals and complex of watercourses that
already in the year 1545 kept the two types
of water in strict separation throughout the
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system (over 300 years before the cause of
cholera was ascertained); water towers from
the fifteenth to seventeenth century that
housed pumping machinery driven by water
wheels and later by turbines to counter the
abrupt topographical change presented by
the plateau that hosts the historic city centre
of Augsburg (potable water was lifted to
expansion basins on top of the towers, from
which it could flow by gravity in wooden
pipes to consumers); a water-cooled butchers’ hall from the early seventeenth century;
a system of three monumental fountains of
extraordinary artistic quality that are among
the most splendid bronze monuments of the
Renaissance to be found north of the Alps;
Hochablass Waterworks that represents
modern cutting-edge hydraulic engineering
of the late-nineteenth century; hydropower
stations, and finally the hydroelectric power
stations that continue to provide sustainable power in the twenty-first century.

3.1.b Criteria under which inscription
is proposed

f
Geological map of the
Augsburg area with the
graveke tonque (red
and yellow) and the
rivers Lech (right) and
Wertach (left)

The concept of the Outstanding Universal
Value of Augsburg’s Water Management
System was drawn up on the basis of criteria
(ii), (iv) and (iv) as defined in the Operational
Guidelines concerning the implementation
of the Convention for the Protection of
the World Cultural and Natural Heritage.
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Criterion (ii) “…exhibits an important
interchange of human values, over a span
of time or within a cultural area of the
world, on developments of architecture
or technology, monumental arts,
town-planning or landscape design”.
The Water Management System of Augsburg represents an important interchange of
human values within Europe over a time of
more than seven centuries until the present
day, focusing on developments in technology. Augsburg possesses a number of
exemplary architectural and technical monuments that clearly manifest the uninterrupted
application and further development of
technical standards over time. One building
ensemble in particular, namely the waterworks at the Rotes Tor (Red Gate), illustrates
how scientists exchanged their know-how
about technical advances. Throughout his
term of office, fountain master Caspar Walter
had more than 60 hydro-technical models,
furthermore instructional plans and paintings made, which were put on display in the
waterworks at Rotes Tor, in order to promote
a direct interchange of knowledge. This
made the waterworks a special communication forum, as well as conveying know-how
and promoting scientific exchange. In 1754
Caspar Walter condensed his knowledge into
a publication entitled “Hydraulica Augustana”
in order to further such exchanges and to
spread the hydro-technical insights gained.
The town charter of 1276 contains water
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law provisions, which make explicit mention of the western, middle and eastern
Lech canals (today named Vorderer Lech,
Mittlerer Lech and Hinterer Lech) and regulations for the periodical canal cleaning,
still to be applicable today. These canals
are in use for more than seven hundred
years. Like the other canals, which were
documented later, the early canals supplied water to numerous households,
commercial operations and workshops.
The pure drinking water coming from the
Stadtwald (City Forest) was supplied to
Augsburg by canals too. In 1480, water
was channeled to the waterworks at Rotes
Tor via a wooden aqueduct for the first
time. In his “Hydraulica Augustana”, Caspar
Walter mentions that this aqueduct was
renewed and the strict separation between
drinking and process water was introduced
as early as 1545. This was achieved by
using separate canals for the two types of
water. This technical innovation illustrates
clearly that the people of Augsburg were
keen to keep their drinking water clean,
even before research into hygiene matters established, discovering that impure
water was the reason for many diseases.
The waterworks at Rotes Tor became operational in 1416 and were continually expanded
and developed further and stayed in use
until 1879. It was part of the drinking water
supply system, but also conducted process
water along separate canals, which in this
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place ran alongside drinking water canals.
This meant that pure, clean drinking water
was made available to the city’s population
at numerous drinking water fountains.
The Unteres Brunnenwerk (Lower Waterworks) is a particularly good illustration of
the technological history of water-lifting
in Augsburg. Hence the water was lifted
into a basin in the water tower by way
of Archimedes’screws, then by piston
pumps. Later the cast-iron Reichenbach
pumping machine (Reichenbach’sche
Wassermaschine) was installed. The latest
technology employed was lifting the water
with a turbine and a pumping station made
by the local machinery factory MAN.
To regulate the flow of water in the city,
numerous locks, dams, weirs and culverts
were built. The Hochablass (Lech weir) and
Galgenablass (a culvert) are excellent examples of such hydro-technical constructions.
The Hochablass weir was built as early as
1346 in the shape of a side weir. It was
destroyed several times, by flood and war
destruction, but was always rebuilt. After
the catastrophic flood of 1910, a new type
of modern retaining weir in the same location was constructed. The Hochablass weir
still controls and regulates the water that is
fed into the numerous canals, which makes
it a key facility within the ensemble of The
Water Management System of Augsburg
and a testimony to the technological development. The culvert or inverted syphon
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f
Hochablass weir
and wild water
canoe course

named Galgenablass is an expression of the
awareness maintained over the centuries,
that only a strict separation water ensures
clean drinking water as an indispensable
prerequisite for a healthy population.
The water was distributed via a network of
canals that kept growing continually. Some
canals were connected and ran over an aqueduct into the waterworks at Rotes Tor, driving
pumps for the distribution of drinking water.
Because hydropower was in plentiful supply,
more and more commercial operations and
workshops set up business in Augsburg
during the era of the early industrialization,
which led to the creation of many jobs.
The Water Management System of Augsburg is distinguished in monumental arts,
exemplified in three fountains, named after
Augustus, Mercury und Hercules, complete with their bronze figures, which were
erected between 1594 and 1602. They were
designed by the Dutch sculptors Hubert
Gerhard and Adriaen De Vries who were
trained in the Italian town of Florence.
Hence both sculptors brought their skills
and knowledge and applied it in Augsburg.
This makes the fountains excellent instances
of the exchange and transfer of know-how
and innovative developments. Their exceptional qualities acted as models for others in
many European countries. The combination
of functional aspects and the artistic execution of the three fountains which in itself
form an inseparable ensemble dominating
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the central City´s space, were very unusual
anywhere north of the Alps at that time, and
in fact can today only be found in Augsburg.
The leading characteristic of the property,
the innovative interaction with the resource
water is also reflected in the Stadtmetzg, a
meat cutting, processing and sales facility.
Its hall was used by butchers for marketing
and storing their products and exemplifies
the experimental and innovative handling
of water. Augsburg’s Director of Engineering and Construction at this time Elias Holl,
introduced here completely new standards
of hygiene, which were acknowledged far
beyond Augsburg. He had the Stadtmetzg,
which was inspired by Italian architecture,
built in 1609 directly over the easternmost
section of the Vorderer Lech (Western Lech
Canal), using the water flowing in an open
canal through the basement of the building to cool the raw meat and for disposing of the waste generated by the facility.
The cooling system worked so well that
it continued to be used into the 1930s.
In 1879, the drinking water works near the
Hochablass weir (name) made use of this
weir in order to ensure its supply of water
for power generation. It is probably the
oldest surviving hydropower-driven drinking water pumping station in the world,
using groundwater wells driven in the City
Forest based on cutting-edge hygienic
knowledge. Pressure vessels replaced the
water tower basins and forced water straight
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into the network. Not only was it possible
now to supply all of Augsburg’s inhabitants with clean drinking water, but also
to connect all households with pressure
pipes. This is evidence of the fundamental
social need for a secure water supply.
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 Water Management System of Augsburg
is defined by an outstanding ensemble of
inseparable technological and architectural
interrelated elements that has generated
significant technological innovations. This
is evidenced by the rich artistic design of
the installations and objects connected
with water. The elaborate canal system,
which spans for over 28 km from south
to north and has a combined length of
more than 200 km, is the backbone of
The Water Management System of Augsburg and directly connects its elements.
The continuous use, extension and maintenance as well as the preservation of the
whole System are testimony to pre-eminence in two significant stages in human
history: the “water art” of the Renaissance, and the cutting-edge hydraulic
technology of the Industrial Revolution.
The waterworks at the Rotes Tor consisting of the large and small water tower,
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the Kastenturm (box tower) and the upper
and lower fountain master’s house form
together a functional unity. The new
solutions applied in these facilities were
inspired by technical developments elsewhere in Europe, but developed further
in Augsburg. In turn, the great number of
expert visitors who travelled to Augsburg
to see the technological improvements in
its waterworks ensured that these improvements spread throughout Europe.
Between 1416 and 1870, the Kastenturm
waterworks at the Rotes Tor was continually developed and improved. Its artistic
wall paintings and the design of the water
towers underline the importance of water
for the City of Augsburg. Waterworks are
conceived of as technical installations
and therefore are rarely given a highly
artistic design like that in Augsburg.
Particularly the Unteres Brunnenwerk (Lower
Waterworks) convincingly and credibly illustrates the technological development and
achievement that has taken place in the area
of water lifting. To begin with, the water was
lifted by way of Archimedes’screws, which
were later replaced by a facility with piston
pumps. Yet later a new facility was built,
the first ever to be made mostly of castiron. The last technical development yielded a turbine, which drove pumps to force
water into the tower reservoir. The transfer
of know-how and the new technological
developments of the time were documented

The fountains:
Augustus (left)
Merkur (middle)
Herkuels (right)

s

in publications. The Unteres Brunnenwerk
was pioneering a new technology, which
came to be employed elsewhere only later.
Through their artistic design, the triad of the
Augustus, Mercury und Hercules fountains
symbolize the priceless value of water. The
conceptual design of the fountains was
entrusted to two of the most renowned
European artists of the epoch. The Mercury and Hercules fountains were part of
the public water supply system and the
made-to-measure Kastenturm was specially
built to ensure the fountains were fed by
enough water. The ensemble of the these
fountains, which is one of the characteristic
features of Augsburg, is the only known
triad of larger than life bronze sculptures in
a public space north of the Alps. It is also an
extraordinary example of the art of sculpture.
The design of the façade of the Stadtmetzg
shows clear evidence of influences from
Italian architecture. Its technical innovative
solution for cooling the meat by leading a
canal through its basement was described by
travellers at the time as one of the most revolutionary technical systems they had seen.
Through its architectural design and the
artistic paintings inside, the drinking water
works near the Hochablass weir, too, symbolizes the high value attached to water
by the people of Augsburg. The technical
equipment and the drive system employed in this waterworks were unique at the
time. From 1879 onwards, this waterworks
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supplied the entire population of Augsburg with hygienically safe drinking water,
extracted from the groundwater wells in
the City Forest. An expert analysis of the
drinking water situation first carried out in
Augsburg in 1876, describes the systematic
catchment and mapping of the aquifer.
The Hochablass retaining weir is also evidence of the high appreciation that water
has always obtained in Augsburg. This is
conveyed by its rich artistic design including
the tower building and the sculptures, which
at the same time underlines the functionality of the weir. The weir, serves to divert
water from the Lech River and distribute it
to the whole City via the Hauptstadtbach
Canal. Since 1346 the Hochablass Weir
has been an essential element in securing
Augsburg’s bountiful supply of water and
the continued operation of its water system.
The water power plants and industrial canals
document the technological developments
that have occurred in hydropower-based
energy and electricity generation in Augsburg in all its phases throughout significant
stages in human history. The early power
plants were equipped with mechanical transmission drives, two have been preserved in
part. This technique demanded a placement
of factory buildings and power plants very
close to one another. The next step of power
generation was characterized by power
plants generating electricity, which no longer
needed to be located next to production
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facilities. The latest development phase saw
large electric power plants being built, completely independent of industrial sites to be
supplied, so they could be erected in places
where higher volumes of water flow were
available. Together, the power plants form
an outstanding technical ensemble whose
diversity, multi-faceted character and state of
preservation is unique. All of the hydro-technical development stages present in Augsburg have been preserved and documented.
The final and newest use of Augsburg´s
water richness was the adaption of a canal
part of the drinking water works near the
Hochablass for a conversion into an Olympic
wild water canoe racecourse, introduced for
the Munich Olympic Games in 1972. This
artificial watercourse is still highly praised
by canoeists worldwide and is seen as a
prototype for all following similar courses.
Due to their high-value artistic design and
execution, nearly all of the elements of The
Water Management System of Augsburg
represent exemplary models. They form
an inter-related inseparable technical and
artistic ensemble of extraordinary value.
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masters of Augsburg, their influence on
the development of urban water management systems and the scientific exchange
between different European regions.

Criterion (vi): “…be directly or tangibly associated with events or living
traditions, with ideas, or with beliefs,
with artistic and literary works of outstanding universal significance. “
The Water Management System of Augsburg is directly and tangible associated
with the fundamental idea and concept
of separating drinking and process water
as prerequisite for sustainable and social
development. More than 60 hydro-technology models from the 17th, 18th and 19th
century in permanent exhibition and depots,
original instruction plans and paintings
shown at the waterworks at Red Gate (Rotes
Tor), sketches, engravings, manuscripts
and printed material in the city´s archives,
libraries and art collections as well as the
daily registry recording visits of experts
are testimonies of Augsburg´s recognized
leading position for water engineering over
centuries. The rich artistical decorations and
designs of the outer shape and the interiors of the watertowers, the waterworks
and the fountains support the idea of the
continous and prestigious care by the City
for its drinking water supply and its sustainable management. The book “Hydraulica
Augustana”, published by Caspar Walter in
1754, became one of the early reference
books for hydro-engineers and documents
the extraordinary significance of the standard setting achievements of the fountain

3.1.c Statement of Integrity
Paragraph 88 of the Operational Guidelines
for the Implementation of the World Heritage Convention, last reviewed in 2016,
stipulates that all nominated properties
shall satisfy the conditions of integrity.
The nominated property “The Water
Management System of Augsburg” fully

Interior of the
Waterworks at the
Hochablass

s

p
Hydraulica Augustana by
Caspar Walter 1754
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complies with these requirements. The
ensemble of the monuments constituting the System is of adequate size so
it can fully represent the features and
processes, which lend the property
its exceptional significance. Moreover,
the nominated property is not threatened by any negative impacts caused by
urban developments and/or neglect.
The Water Management System of Augsburg
consists of a network of canals and watercourses, waterworks for the production
of drinking water, hydro-technical installations, the triad of monumental fountains,
a water-cooled meat cutting, processing
and sales facility and a range of hydropower plants. The property is a testimony of
the history of technological development in
water management over a period of more
than 800 years. Augsburg has maintained
the individual elements of this system in
a good state of repair over as many centuries so that they are still in use today.
The key parameters which serving as
evidence of the integrity of the nominated property “The Water Management System of Augsburg”, are the
wholeness and intactness of the property and its attributes as a system.
Wholeness:
The nominated property, “The Water
Management System of Augsburg” encompasses the entirety of its elements as
well as important features and structures
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which document all of the technological
developments concerning Augsburg‘s water
management system from the year 1276 till
the present day. Thus, the nominated property is an extraordinary testimony to the
latest technological developments of the
respective historical periods concerning the
distribution and lifting of water. All of the
System’s elements such as canals, watercourses, waterworks for the production of
drinking water, hydro-technical constructions and buildings, a triad of fountains, the
water-cooled meat cutting, processing and
sales facility and the hydropower plants
are in a good or excellent state of repair.
Together they form a functional unity and
thereby contribute to the unmistakable
character of Augsburg’s water management
system from early modern times through
the era of industrialization until today.
Intactness:
All of the monuments of the nominated
property are in a good state of structural
repair and are located inside the property
boundary. All the attributes that convey
the Outstanding Universal Value of Augsburg’s water management system have
been well preserved and are permanently
being monitored actively in their entirety.
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Criterion (ii) “…exhibits an important interchange of human values,
over a span of time or within a
cultural area of the world, on
developments of architecture or
technology, monumental art”.

Elements of the technical ensemble

Continuity

•

first mentioned 1276
in town charter

•

1416/1433 (waterworks
at the Rotes Tor -1976
(waterworks at the
Hochablass)

•

waterwheels, turbines,
pressure vessels

•

1346 to today
(Hochablass)
since at least 1750 until
today (Galgenablass)

•

weirs and culverts

Fountains

•

1594 until today

Stadtmetzg

•

1609 to 1930

Canals

Drinking Waterworks

•
Water engineering structures

Power plants
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Application of technology

•

1873 until today

•

innovative invention for
cooling meat

•

developement of power
techniques for industrial energy supply

Design and monumental arts

•

Architecture, design
and paintings

•

large sculptures in
bronce

•

design of the facade

•

architecture and design

Interchange

•

Social aspects

•

canals for process and
drinking water to
supply households and
enterprises

•

water supply for the
citiziens

documented visits

•

Dutch sculptors
influenced by italian
schools

•

influence of italian
architecture

•

distribution of locally
developed technical
solution by building
companies and
machinery producers
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Criterion (iv): ” …be an outstanding example of a type of building,
architectural or technological
ensemble which illustrates (a) significant stage(s) in human history.“

Elements of the technical ensemble

Canals

Drinking Waterworks

Water engineering structures

Fountains

Stadtmetzg

Power plants
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Criterion (vi): “…be directly or tangibly associated with living traditions,
with ideas and with literary works of
outstanding universal significance.“

Significant stage in human history

•

Elements of the technical ensemble

•

continuous use, extension, maintenance and preservation of the whole water management system
separation of drinking and process water

Canals

•
•

distribution of pure drinking water
separation of drinking and process water

Drinking Waterworks

•
•

continuous development and introduction
of technical achievements
separation of drinking and process water

Water engineering structures

•

artistic composition in public space

Fountains

•

cooling meat, by the use of water —
a prototype of hygienic standard

Stadtmetzg

•

continuous use of the water power, extension and transformation using technical achievements

Power plants

Ideas

•

early idea of the
separation of drinking
and process water

•
•

collection of models
the idea of pure drinking
water

Spirit, feeling and traditions

•
•

since 1276 periodical
mantainance and cleaning
seperation of water documented by C. Walter 1545

•

publications and visits

•

public awareness of richness of water and demonstration of functionality of
water system
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3.1.d Statement of Authenticity
The nominated property, “The Water
Management System of Augsburg”, satisfies the conditions in Paragraph 82 of the
Operational Guidelines for the Implementation of the World Heritage Convention, last
reviewed in 2016. The property fulfills the
requirements of the criterion authenticity.
The key-parameters of authenticity as a
qualifying condition for The Water Management System of Augsburg to convey its
significance over time are form and design,
material and substance, use and function.
The functional unity of The Water Management System of Augsburg is composed of
various elements that represent the developments in water supply and lifting technology over a period of more than 800 years.
Form and design: Most of the elements
have been preserved in their form and
design. The constant efforts throughout
such a long historical era, aimed at maintaining and repairing the individual buildings and installations, have been and are
instrumental for the preservation of Augsburg‘s water management system as a
whole. It is only through sustained efforts
that effective preventive action against the
impacts of erosion and weathering on the
large sculptures, on the system of pipes,
canals, weirs and buildings can be taken.
Material and substance: To preserve the
fountains, which are a characteristic fea-

296

ture of Augsburg’s cityscape, conservation measures were carried out on their
pillars and basins at the end of the 18th
and the beginning of the 19th centuries.
The fountains derive their names from
the bronze sculptures of Augustus, Mercury and Hercules respectively. Since the
late 20th century, these sculptures have
been on public display in the Maximilian
Museum to better protect their substance
from destruction through atmospheric
impacts and vandalism. In winter, the
fountains, which are of high artistic value,
are covered to prevent erosion and decay.
The waterflows to the City of Augsburg
have reliably been regulated and controlled by the Hochablass weir since 1346. In
order to fulfill this function as smoothly as
possible, the Hochablass weir must continually be serviced and repaired. Over the
centuries, and as a result of enemy attacks
and flooding, it was destroyed several times,
sometimes in part, sometimes heavily. Thus,
it repeatedly became necessary to rebuild
or restore the weir. In the course of each of
these reconstructions, new technologies
were developed and applied as they became
available, with the latest reconstruction in
1910. As a result, it has been possible to
preserve the Hochablass weir in this shape
and material to the present. Wherever
feasible, measures to restore the buildings
and installations of the nominated property
make use of traditional materials. This is

contributing to preserving the authenticity of
the buildings. Where needed, surfaces that
are particularly exposed to wear, such as the
canal walls, are being repaired using more
resilient and wear-resistant materials so as
to ensure that the weir remains fully functional. The wall paintings in the drinking water
works have been preserved in their original
versions. Also, the drive system of the drinking water works has been partly preserved
in its original shape and is still operational
for demonstrations. The technical equipment
was renewed only when it could no longer
keep pace with changing requirements or
when it showed technical defects. This was
important to ensure that the drinking water
works continued to satisfy the city’s demand,
in terms of drinking water lifting and supply.
Use and function: The basis for the continued utilization and usability of The Water
Management System of Augsburg is and
always has been its continual upkeep and
the technical advances in its further development. The “Bachauskehr”, a process of cleaning a river, was carried out for the first time
in 1276. This has become a traditional means
of servicing and repairing the canals still
employed today. Twice annually, the canals
will be ‘swept clean‘ in the traditional way.
Not all of the elements of The Water
Management System of Augsburg are still
operational, but because of their good state
of repair they have preserved a great deal
of their authenticity. The know-how and
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experience of Augsburg’s hydro engineers,
the very careful handling of water resources
in the city, the high technical standards and
the guarantee of the highest water quality
resulting from these standards have been
preserved in an authentic state and thereby
constitute models for future generations.
Spirit and feeling: That the people of Augsburg were keen on keeping their drinking
water clean, even before research into
hygiene matters was established, lasts until
today. By declaring the City Forest (Stadtwald) a protected zone, the City of Augsburg is able to prevent its water resources
being used in non-sustainable ways and
is able to guarantee the authentic preservation of the nominated property.
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3.1.e Protection and
management requierements
Paragraphs 96 and 97 of the Operational
Guidelines for the Implementation of the
World Heritage Convention, last reviewed and updated in 2016, stipulate that
all nominated assets shall satisfy the conditions of protection and management.
To ensure the Outstanding Universal Value
of the nominated property, as well its
condition of integrity and / or authenticity
at the time of inscription, all 22 nominated
elements of the potential UNESCO World
Heritage property have been included in
the Bavarian heritage list, the index compiled for informational purposes containing
all known architectural, archaeological and
movable monuments in the Free State of
Bavaria. They are thus protected by law
in accordance with the Bavarian Heritage
Protection Act. All the important upkeep
or change measures and all construction
interventions are to be coordinated with the
Lower Heritage Protection Authority of the
City of Augsburg and require approval in
accordance with heritage protection law.
Large parts of the nominated property
lie in conservation and FFH areas (e.g. in
the City Forest of Augsburg) or within the
existing heritage protection areas ‘Ensemble Old Town Augsburg’ and ‘Olympic
Canoe Course’. This means extra protection for the nominated property and
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elements contained within it, as strict
regulations exist for water pollution control and nature conservation as well as
for building and heritage preservation.
The protection, sustainable use, development and design quality of the nominated
property and its setting are also ensured by
various ordinances, master plans and guidelines elaborated by the City of Augsburg.
What is more, buffer zones with clearly
defined boundaries have been designated
and mapped for the nominated property,
which for the most part lie within the three
above named nature conservation areas or
heritage protection areas. In accordance
with the Bavarian Heritage Protection Act,
where the buffer zone extends beyond
these protection areas, the provisions on
the settings of archaeological monuments
apply. A buffer zone has also been designated for extra protection of the nominated water courses and canals. This buffer
zone coincides with the five metre wide
protection strip along water courses and
canals in Augsburg that has been respected
as a matter of tradition for a long time.
Throughout the entire nominated property,
relevant sight lines with the nominated
objects have been analysed, documented and mapped in order to ensure
the visual integrity of the protected asset
also beyond the defined buffer zones.
In order to guarantee the preservation and
proper management of the area nominated
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as a World Heritage property, and to establish its sustainable development on a broad
basis, the City of Augsburg has established
a World Heritage Office that coordinates all
activities of possible relevance to the potential World Heritage site. Among other things,
it checks any projects and planned constructions against compatibility with the World
Heritage standards and takes care of the regular review of the general state of conservation of the property. Besides, a Management
has been compiled to provide the framework
of the future management of the property.
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Chapter 3.2
Comparative Analysis

A. Basic informations
Water and water systems are already represented with some diversity within World
Heritage. In addition to a few properties
where water is the focus of the Outstanding Universal Value, there are a number
of sites on the World Heritage List and
on the tentative lists, where water constitutes an important part of the property.
In addition to other attributes, all successful nominations so far relate to combined
drinking water and process water systems.
The idea of pure drinking water, achieved by
the separation of water from reliable clean
sources and process water, as introduced
in the Augsburg water system at least from
1545 onwards, is not paralleled in any of
the compared sites. It was not until the 19th
century that water systems were consistently separated into those that supplied
drinking water and others that used process
water for all other purposes such as transport, generating power, washing and rinsing as well as various types of production.
This separation was the result of the latest
hygienic findings at the time. Waste water
disposal and sewage systems have not been
nominated until now and are not researched

306

any further here. In the present nomination,
the focus and scope of the comparison
should therefore be on drinking water and
other water systems in the geo-cultural
context of Europe. However, in geographical
terms it is impossible to clearly differentiate
between the various drinking water technologies as some of them were developed in
the Middle East, the Mediterranean Region
and also in China. Early technology transfers
to Europe from the Middle East have been
proven, but whether such transfers also
occurred from China is as yet uncertain.
Various quintessential publications by
UNESCO and ICOMOS inform all nominations, e.g. the general comments contained
in “Filling the Gaps – an Action Plan for the
Future” dated 2005 (1) and “Technical and
Industrial Heritage in the World Heritage
List” dated 2011 (2). Additional studies have
been published on water systems such as
the “International Canal Monuments List” (A
joint publication with TICCIH, 1996) (3) and
“Cultural Heritages of Water – The Cultural
Heritages of Water in the Middle East and
Maghreb” dating from 2015 (4). In its general
introductory part, this study contains valuable references to the classification and evaluation of sites that centre around water. Some
of them have already been inscribed on the
World Heritage List while others are in the
nomination stage. The Water Management
System of Augsburg additionally illustrates
the transition from early modern times to the

age of industrialisation so that the sites covered in the study “Technical and Industrial
Heritage in the World Heritage List” should
be included in the present comparison.
The study “Cultural Heritages of Water […]”
distinguishes between two fundamentally
different categories: on the one hand there
are historical sites, some of them dating from
antiquity, which are still functioning while at
the same time being developed further and
which therefore classify as living sites; and,
on the other hand, there are archaeological
sites in a relict state. For the purposes of the
World Heritage Convention, the most representative aspects of heritage sites are to be
found in the physical engineering structures.
However, natural and regionally specific
circumstances and elements must also be
taken into account, followed by social and
anthropological aspects. Finally, consideration must be given to representational attributes and intangible cultural heritage objects.
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The study suggests a classification into six
subject areas between which there are
natural overlaps:

1. The development, management and
control of water to make it
available for purposes of human use

2. The various types of water use

3. The management of constraints
and control of natural water

4. Water and health, water quality and
the associated representations

5. Water, and water-related knowledge,
know-how, myths and symbols

6. Cultural landscapes of water

This typology provides a framework for classifying existing and nominated World Heritage Sites associated with water. If looked
at on the basis of the above categories,
Augsburg’s water system belongs in several
of them while featuring various overlaps.
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The element of water in the World Heritage
List (WHL) and on the Tentative List (TL)

1. Early water systems in the
Middle East and Asia

A second typology can be derived from a
chronological and regional analysis of water
systems already represented on the World
Heritage List. They can be grouped as follows:

Iran, Shushtar
The earliest elements of the comprehensive water system around the Iranian city
of Shushtar were probably constructed at
the time of the civilisation of the Elamites
since the 13th century BC. The construction may have been influenced by the irrigation system built by the Sumerians in
Mesopotamia from the 4th Century BC.

1.
2.
3.
4.
5.

6.
7.
8.
9.

Early water systems in the
Middle East and Asia
Water systems from the
Roman period
Early water systems in China
Water systems in the mining industry
Providing water for the supply
of cities and landscapes and for
irrigation purposes
Inland navigation channels
Water and flood control
Water management and control
Water for hydropower

When applying this typology, too, there are
possible overlaps both in terms of chronology and space, the evident chronological
criterion being the time of construction of
the hydraulic structures. The following examples shall be presented briefly below and
compared with the nominated property. The
comparison presented here limits itself to sites
which either involve systems for extracting
and collecting water, controlling, distributing and using water or serve the purpose
of providing drinking and process water.
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The repair work and extension of the irrigation system begun in the early 5th century BC is attributed to Darius the Great.
Further influences seem to have come
from Roman engineering and the water
provision system in Petra which is situated in Jordan today (1st century BC).
The system in Shushtar consists of massive
dams, reservoirs and weirs, which divert water
from the River Karun, dams often serving as
river crossings. The town of Shushtar is provided with process water via a canal and a
water tunnel. The system also supplies the
plain south of the city with water for irrigation
and agricultural use. Additionally, the water
used to serve to drive mills and was used for
fish breeding and as a defence line of the city.
Over the centuries, a succession of Iranian
dynasties carefully maintained and exten-

ded the water system thus promoting rural
development. From around 1500 to 1925
AD, among other additions to the water
system, a bridge dam and causeway with
connecting canal was built in Gargar and
a large weir constructed in Shardovan.
The water system in Shushtar displays all
the elements of hydro-technology and engineering which were developed over a long
period particularly in the Middle East, including later influences from the Roman period.
The comprehensive and extensive system has
mostly been preserved and is still used to a
large extent today. Thus repairs and changes
were necessary which, however, have not
impaired the integrity of the complex facilities.
The water system of Shushtar was inscribed
on the World Heritage List in the year 2009.
The water system was an absolute necessity
for a city in an arid zone like Shushtar. It had a
major influence on urban planning and on the
socio-cultural system which makes this site quite
comparable to Augsburg. Also, its continued use
and the maintenance of the facilities is to some
extent similar. However, the next development
step was not taken in Shushtar: There was no
separation of the water system into a modern
subsystem for the supply of drinking water and
another for process water, to be used for power
generation. Also, the Shushtar system does not
consistently guarantee a sustainable development of water resources. The water system is thus
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increasingly threatened by contamination.5
Jordan, Petra
Petra, the capital of the Nabateans, situated
between the Red Sea and the Dead Sea,
became the most important crossroads of
the main caravan routes during the Greek and
Roman eras from 1st century BC to the 1st
century AD. Like all human settlements built
in this arid zone, the city of Petra, its buildings
and temples half hewn into the rock and half
built from it, required a reliable water supply
system. It utilised rain water collection and
spring water. The main source of supply was
a spring relatively far away, the water from
which was directed to the city via an open
canal. This system was later replaced by pipelines. In addition to this, winter precipitation
was collected in numerous cisterns. Cisterns,
dams, canals and retention reservoirs were
integrated in a sophisticated and well-coordinated water management system. It seems
that water was available in abundance – this
is evidenced by the existence of quite large
basins at the city’s temples. In 1985, Petra was
declared a World Heritage Site due to its rock
buildings but also due to its water system.
Since the city has been abandoned, the
system is no longer in operation, Petra is
an archaeological site. A comparison with
6
Augsburg therefore does not seem relevant.
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Quanat
China, Karez Wells (TL)
Iran, The Persian Qanat
Oman, Aflaj Irrigation System
Pakistan, Karez System
Cultural Landscape (TL)
The construction of Qanats is widespread in
the Mediterranean region and in the countries
of the Middle East. Examples of it are found in
many countries from Spain to North African
countries, the Middle East, the desert regions
of Western Pakistan and China, as illustrated
by the tentative list applications from these
last two countries. The construction of Qanats
was also applied in a few isolated cases in
regions further north. Varying and depending
on the region and the local jargon, the same
technique is described as Qanat, Foggara, Aflaj
or Karez. Systems of this kind have probably
been used for more than four millennia.
In dry regions, the initial type of water collection was the establishment of sinks or ponds in
places with natural water resources. This was
followed by technologies for the impounding of
water courses and the diversion and distribution
of water with the help of canals. These were
combined with the setting up of artificial wells
which were driven down to the water-bearing
earth layer, but required scooping devices.
The largest water volumes could be tapped
by establishing wells at the foot of slopes and
along the edges of valley basins where surface
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water flowing from the mountains could be
harnessed. Geological constellations were such
that large amounts of mountain water were
channelled to the valley underground, conducted on top of impermeable layers of earth.
The ground water-bearing layer above this is
also described as the aquifer. Due to many of
the slopes in these regions being only slightly
inclined, the water flowed over long distances,
in the course of which wells or well shafts
were dug at regular intervals. These interconnected shafts contributed fresh air and light and
served as entry points from which the excavated material could be hoisted up. The resulting network of tunnels with slight gradients
allowed the water to be transported over long
distances (up to 80 kilometres) at the end of
which they surfaced. From there the water was
distributed to users by way of canals, reservoirs
and distribution stations as drinking or process
water, mainly for irrigation. Channelling the
water via underground conduits offered the
advantage of reducing the considerable evaporation losses which otherwise occur in these
hot regions. Also, it meant that there was no
need for mechanical facilities to lift the water.
Systems of this kind were developed furthest
and are most widespread in Iran. A serial World
Heritage Site consisting of eleven individual
properties was inscribed on the World Heritage
List in 2016. Prior to that, in 2006, the Aflay
irrigation systems in Oman were inscribed.
The hydraulic engineering structures built to

—
—
—
—
—
—
—
—
—

Identification of the Property
Description
Justification for Inscription
State of Conservation
Protection and Management
Monitoring
Documentation
Contact Information
Signature

make use of the water resources of the Qanats
needed maintaining and managing and so
did the water distribution system. All of this
presupposed the existence of a sophisticated
social and political organisation which had to
be combined with craftsmanship in tunnel
and well building, passed on from generation
to generation over a long period of time.

emerges close to the surface which meant that
to begin with there was no need to dig wells.
Only some deep wells were dug before the
year 1879 when Augsburg’s modern drinking
7
water works were built for hygienic reasons.

As a result of climate change, the lowering of
the groundwater level and the introduction of
deep wells operated with electrical pumps,
many of the Qanats have become obsolete.
However, the development of the Qanat-technology promoted, over long periods of time,
has had a significant and lasting impact on
hydro-engineering as a whole: The building of
underground water conduits and canals, the
construction of mining shafts and galleries
and even modern tunnelling techniques have
been influenced by it. The principle of using
vertical shafts – now often called intermediate
headings – for lighting and ventilation and
their simultaneous use for the disposal of the
excavated material is still common practice.

Spain, Old Town of Segovia and its Aqueduct
Spain, Archeological Ensemble of Merida
Spain, Archeological Ensemble of Tarraco
France, Pont du Gard (Roman Aqueduct)
Italy, Cascate della Marmore and
Valnerina (TL)
Lebanon, Baalbek
Greece, Delos
Tunisia, Le complexe hydraulique
romain de Zaghouan-Carthage (TL)
Turkey, The Theatre and Aqueducts of
the Ancient City of Aspendos (TL)

The Iranian Qanats are of no relevance for a
comparison with The Water Management
System of Augsburg, although there are some
geomorphological parallels: the water: The water
that flows northward from the Alps has created
an abundance of groundwater near the surface
in the gravel layers to the south of Augsburg.
Because of the greater inclination, the aquifer

2. Water systems from the Roman period

One of the outstanding features of Roman
water systems are aqueducts, many of which
have been inscribed on the World Heritage
List in their own right or as part of sites. Cases
in point are Segovia, Merida and Tarragona
(Tarraco) in Spain, the Pont du Gard in France
and Zaghouan in Tunisia (TL). In nominating
these sites, their engineering and architectural
qualities were often highlighted and appreciated while their important function within
comprehensive water systems was given less
attention and did not figure among their major
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values. In the study “Cultural History of Water”
as a resource, for example, the Pont du Gard
is used to illustrate the fact that it took time
for people to understand that this aqueduct
was but part of a technical ensemble – if a
very important and imposing one. The Pont
du Gard was thus primarily perceived and
nominated as a well-preserved example of
monumental Roman architecture in France
dating back to the second century AD. Only
later did people realise that the aqueduct was
at the same time an important example of
historical bridge building, at least at the national level. Eventually, it became evident that
the aqueduct is one of the elements of a much
bigger ensemble, namely the Roman water
supply system for the city of Nîmes. Similarly,
the aqueduct in Zaghouan in Tunisia was an
equally important part of the water supply
system of Carthage which has already been
successfully nominated for World Heritage
status. In addition, together with other properties such as the water catchment systems
and reservoirs belonging to the aqueduct in
Zaghouan, this ensemble has been included
on the Tunisian Tentative List since 2012. More
recent aqueducts modelled on Roman exam8
ples will be covered in part 5 of this section.
The Roman temples of Baalbek, listed in
1984, is the best-known World Heritage Site
in Lebanon. The core of this site is the Jupiter sanctuary where offerings were brought,
but celebrations of the abundant local water
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resources were held there, too. The axis of
the sanctuary is oriented towards the Ain Jui
source which is at a distance of some eight
kilometres to the northeast. The large water
volumes of this source allowed for the provision
of drinking water and the supply of water for
the basins of the temple. The source and the
entire water supply system of Baalbek were
not included in the inscription of the property.
In the meantime, research has shown that the
source and the temple formed a functional
unit. Only some 20 per cent of the system
consisting of water pipes, sedimentation
basins, pressure pipes, sculptured figures
and cisterns has been preserved. Baalbek’s
water system is significantly different from
Augsburg’s in that its use was discontinued
and no new technological developments
9
were added to the system built in antiquity.
The Greek Cyclades island of Delos was
another significant place of trading and
pilgrimage between the 3rd and 1st century
BC. The archaeological finds and excavations on the island became World Heritage
in 1990. Excavation of the comprehensive
water supply system on Delos only started a
few years ago and no detailed descriptions
of it have as yet been published. So far, 174
hydraulic installations have been unearthed,
e.g. wells, reservoirs and cisterns. The latter
were used to make additional water resour10
ces available by collecting precipitation.
Parts of the system are still being used today,

but it has not been further developed so that
there is no relevance for comparison with The
11
Water Management System of Augsburg.
Aspendos und Cascata delle Marmore, two
sites on the Tentative Lists of Turkey and Italy
respectively, also boast preserved historic water
systems. Aspendos is mainly renowned for
its very well-preserved theatre, but the nomination also includes the water system which
is above all represented by its aqueduct.12
Cascata delle Marmore is an artificial waterfall which was constructed by the Romans
in 271 AD as a flood protection facility, but
can also be seen as proof of the extraordinary hydro-engineering skills of the Romans.
Subsequently, an early water supply system
was built in the Valnerina Valley. Fed by the
many natural sources in the area, the system
served to provide the valley with abundant
process water which was also used for irrigation. Benedictine monasteries started settling
and organising land development, irrigation
and agriculture in the area. Valnerina probably
is the earliest example of such organisation
efforts by monks which eventually led to the
development of structures similar to those
in Maulbronn, Germany, and the Tembleque
aqueduct in Mexico. Both of these sites have
13
been inscribed on the World Heritage List.
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abundant water resources did not escape the
Romans, but led them to establish first a legion
camp in the area and subsequently what was
later to become the provincial capital of Augusta
Vindelicum. Several archaeological finds and
sites dating back to Roman times can be found
in Augsburg, e.g. the section of a water conduit
and elements of a water system whose functions and interconnections, however, can no
longer be fully understood. Compared to the
World Heritage sites mentioned above, these
archaeological sites are of less significance so
that objects dating from Roman times were
not included in the present nomination.

Like many other European cities Augsburg
was founded by the Romans. Its exceptionally
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3. Early water systems in China
China, Mount Quingcheng and the Dujiangyan
Irrigation System
China, Old Town of Lijiang
The two Chinese world heritage sites in Dujiangyan and Lijiang, in which water systems play
a prominent role, are being presented together
here (the Grand Canal with its prominent universal significance is classified under shipping
canals). They both represent hydro-engineering
developments found only in China. It is unlikely
that they were influenced by the early Mesopotamian water systems in the Middle East or
by Roman constructions. There is no evidence
to prove that a technology transfer in either
direction ever occurred between China and the
Middle East. Surprisingly, the fundamental technologies used such as impounding dams, weirs
and canal layouts etc. are quite comparable.
As early as in the second century BC the first
hydro-engineering structures of the Dujiangyan irrigation system were built in the fertile
Chengdu plain. Engineers made use of the
special topographical and hydrological conditions obtaining there in order to divert water
for irrigation purposes. They built sedimentation basins, flood control installations and
found ways of impounding surface waters by
building dams. To this end, they constructed
hydro-engineering structures such as weirs,
dykes, flood gates and bypass canals. The
Dujiangyan irrigation system is characterised
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4. Water systems in the mining industry

by the fact that it dates back to early times, by
its continued use over more than two millenia,
its continual development and sustainable
14
preservation. Incidentally, the Dujiangyan
nomination boasts an additional special value in
the shape of the Quingcheng mountain which
overlooks the plain and which is closely associated with the foundations of Chinese Taoism.
The old town of Lijiang was built during the 12th
century and later. It is a city with a prefecture
that has been inscribed on the World Heritage
List on the basis of its very well-preserved
buildings. In the nomination of this site, special
focus was placed on its water system. A lake by
the name of the Black Dragon Pool, was used to
impound the water courses of the surrounding
mountains. They fed a tightly-woven network
of canals in the city which supplied a western,
a central and an eastern arm. Many households were directly connected to the canals. In
addition, sources and wells contributed to the
water supply of the city. Interestingly, Lijiang’s
streets were regularly cleaned by flushing them
with the water from the canals. There are 354
bridges across the canals. Since its construction the water system in Lijiang has been in use
without interruption which means that it lends
15
itself well to a comparison with Augsburg.

Bolivia, City of Potosi
Germany, Mines of Rammelsberg, Historic
Town of Goslar and Upper Harz
Water Management System
Germany and Czechia, Mining Cultural
Landscape Erzgebirge/Krusnohori
Poland, Tarnowskie Gory Lead-Silver Mine and
its Underground Water Management System (TL)
Slovakia, Historic Town of Banska Stiavnica

p
Mines of Rammelsberg,
Historic Town of Goslar and
Upper Harz Water
Management System:
Reconstruction of an
underground reversable
waterwheel
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and the Technical Monuments in its Vicinity
United Kingdom, Cornwall and West
Devon Mining Landscape
The most important technical foundations of
water systems were developed in modern
mining. When deep mining technologies were
invented, it became necessary to find ways
of disposing of the water which seeped into
galleries and shafts. This water needed to be
removed from the underground mines by either
constructing canals and galleries which gently
sloped so they could transport the water away
from the work face or by lifting it up which
required sophisticated machinery. Simply
scooping the water up was not an option where
large quantities of water were involved, which
is why mechanically driven piston pumps were
introduced. To begin with capstans were used,
later waterwheels, then water column machines
and steam engines. But the water present in the
mines could also be harnessed by using it for
hydropower, e.g. in the shape of waterwheels
above or below the ground which drove the
pumps. This led to the development of very
complex and comprehensive water control
systems. These ranged from installations for the
impounding of water for a secure, long-term
and reliable water supply to distribution devices
for several water-driven machines both above
and below ground, all the way to draining the
water in mines and channelling it to lower lying
regions. These technologies could then also be
applied to other water systems to do with water
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catchment, extraction and supply, whether for
the provision of drinking and process water or
to generate hydropower. The know-how about
these technologies was disseminated early on
through publications like De re metallica libri
XII by Georg Agricola (1556)16 which made
such know-how freely available and via mining
colleges, e.g. in Banska Stiavnica (Slovakia)
from 1762 and in Freiberg (Saxony) as of 1765.
Miners have traditionally been highly mobile
so that their knowledge and the technologies
they used were quickly spread to other parts
of the world, also outside Europe. This is why
the mining regions described below, which
already figure on the World Heritage List or on
the Tentative List, share similar and comparable mining techniques. The main differences
between them concern the respective geological and topographical conditions under
which they operated in the various regions
as well as the temporal classification and the
question of whether or not they employed
water resources in a sustainable manner.
To begin with, it was only the Rammelsberg
mine and the historic city of Goslar in the Harz
mountains which were inscribed on the World
Heritage List. But in 2010 the site was extended to include the entire water management
system of the Upper Harz. Rammelsberg’s
water system was among the first of its kind,
but the significance of the system was even
greater as it covers the entire Upper Harz. In the
Western part of the Harz mountains, non-ferrous metal mining has been documented for
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more than 800 years. Because of the high
altitudes of the Harz mountains, a system of
control and management of the water resources was necessary to ensure the drainage
of the mines and this was established over
centuries and continually developed further.
The first large underground civil engineering
structures such as the Feuergezäher Vault at
the Rammelsberg mountain were probably
constructed in the 13th century by Cistercian
monks of the Walkenried Monastery, who
co-owned the mines. To drive the water wheel
of this engineering structure, a water reservoir was required as were water feed-in and
draining canals above and below the ground.
The water systems of the Upper Harz mountains were developed further, particularly after
the mining industry in the region had been

Mining Cultural
Landscape Erzgebirge /
Krusnohori: Water
drainage gallery in the
Freiberg mining area

s

taken over by the Dukes of Brunswick-Wolfenbüttel in the 15th century. Hydropower
was used in a controlled fashion not only in
the mines, but also for driving melting works
and other industrial processing. From the 19th
century onward mining in the Harz mountains
declined so the hydropower could be used
for alternative purposes, initially above all to
generate electricity. As of the middle of the
20th century the demand for drinking water
increased substantially so that large parts of
the Upper Harz water system are nowadays
17
used for the supply of drinking water.
There are many aspects which the Rammelsberg mountain and the Upper Harz water
management system share with the mining
activities in the Erzgebirge in Saxony and Bohemia. This mining region is even bigger and also
required a system that featured reservoirs and
allowed the control of its water resources. Like
in the Harz mountains, though, the water was
also used for the driving of pumps as well as to
power lifting and winding gear. Long galleries
and tunnels were built to drain the pit water.
They are every bit as impressive as those of the
Harz mountains. The Revierwasserlaufanstalt, a
pit water control system, merits particular mention: developed and expanded over some 400
years, it consists of a comprehensive network of
facilities for the collection, storage and distribution of water which is still used today. Starting in
the Freiberger mining district, the linear network
of trenches, artificial ditches and impounding
ponds was continually extended uphill towa-
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rds the ridge of the Erzgebirge mountains. Its
highest water catchment points are close to the
Bohemian border. Historically, the main purpose
of the system was to ensure the safe supply of
water for hydropower in the mines and for the
various processing plants. Today, its importance
18
is in providing drinking and process water.
Poland’s Tentative List contained the lead and
silver mines in Tarnowskie Gory, listed finally
in 2017, including their underground water
management system which is an extraordinary
example of a large network of galleries and
drainage canals which total some 50 kilometres
in length. Located in one of the traditional European non-ferrous ore mining regions, features
one of the biggest, best maintained and most
accessible mining drainage facilities. In order to
build this system, a number of technical challenges had to be overcome because the region is
characterised by a highly permeable dolomite
layer which abounds in water. The early use
of steam-powered pumps helped achieve a
very effective drainage system which led to a
lowering of the ground water level. This meant
that the local community and industrial enterprises had to be provided with water by the
mining company. The pits have in the meantime
been closed down, but the drainage system is
still in operation. The historic network has been
19
preserved and the public has access to it.
The gold and silver mine in Banska Stiavnica
has been evidenced since the year 1510 at
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the latest. It thrived until exhaustion in the
19th century. The historic mining town is
surrounded by numerous technical monuments which have been preserved, notably
the numerous water impoundments, sophisticated and expensive dams, collection canals
and drainage tunnels. Large part of the system
20
has been preserved and is still in use.

3. Cornwall and
West Devon Mining
Landscape:
Cornish Beam Engine
in Camborne-Redruth

For the Spanish Conquistadores, the silver
mines in the Bolivian city of Potosi were of huge
importance, they were in fact the basis of prosperity in Spain in the 16th century. At the time,
Potosi was the world’s largest (pre)industrial
complex. Mining the silver of the Cerro Rico
mountain and processing it required huge quantities of water. The water was channelled to the
water wheels and the pounding mills driven by
them via a system of 22 reservoirs and aqueducts. The infrastructure was based on Euro21
pean technology and has been preserved.
Another example of a historic water system is
the mining region of Cornwall and West Devon
which is characterised by the „Cornish Beam
Engines“, a specific type of steam engine that
was devised to pump water up from the deep
mines in the area where copper and tin was
mined. Mining of these metals in Cornwall and
West Devon peaked between 1700 and 1914
and for a long time dominated the global market
for copper and tin The driving and pumping
technology developed there spread to other
parts of the British Empire and beyond and so
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used. Instead, technologies with more modern
types of horizontal pumps were applied.22

did miners. The only aspect relevant for our
comparison here is the application of pumping
technologies: It was particularly the large steam
engines with horizontal beams (Balancier-Balken) which proved well-suited for the pumping
of water and they were therefore increasingly
used for municipal water supply systems in
the 20th century. Parts of them continued to
be used well into the 20 century and some of
them have been preserved in England. When
the new waterworks was built in Augsburg
in 1879, however, this technology was little

There are many examples of water management systems and uses of water that have been
developed in connection with mining techniques. These have certainly had an influence
on the evolution of Augsburg’s water system.
In the present nomination, special focus will
be placed on Tarnowskie Gory because the
geomorphological conditions there and in the
region of Augsburg are comparable: Iin both
cases, the quantities of water to be dealt with
are large and the water gathers on top of an
impermeable geological layer leading to high
groundwater levels (water-bearing layers/
aquifers). However, while in Augsburg the
impermeable layer is close to the surface so
that the groundwater emerges from the ground
without human intervention, the sealing layer
in Tarnowskie Gory is at a depth of 50 metres.
In Tarnowskie Gory, therefore, the lifting of
the water required technical measures to be
used, while this was not necessary in the early
development stages of Augsburg’s system.
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5. Providing water for the supply of
cities and landscapes and for
irrigation purposes
Drinking water and agricultural irrigation
systems are represented in various ways
on the World Heritage List and on the Tentative Lists of individual states. Some of
these will in the following be described,
particularly as regards water systems that
are comparable to the one in Augsburg.
a. Irrigation
Brasil, Cedro Dam in the Quixada Monoliths (TL)
In South America, the first impounding
dam was built between 1890 and 1906. Its
construction followed European models.
The dam and the related canal system have
23
been preserved in their original state.
Columbia, Pre-Hispanic Hydraulic
System of the SanJorge River (TL)
The flooding zone of three rivers in this
area was controlled by a low-level dam
system so that the area could be utilized
agriculturally. Settlements were established on islands at an elevated level.24
Philippines, Rice Terraces of the Philippine
Cordilleras
For more than two millenia rice cultivation terraces have been used in the Philippines. Water
is collected from the mountain tops and used
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to irrigate the rice paddies. The individual field
sections follow the contours of the mountain
slopes, the dams consist of stone or clay. The
25
cultural landscape arising from this is unique.
These irrigation systems are in no way
related to Augsburg’s water system.
b. Rural water systems built by monks
Mention has already been made of the involvement of monks in the building and development of water engineering techniques at the
world heritage sites of Valnerina and in the
Upper Harz. Monasteries were well-organised communities where monks received high
quality education, could train themselves and
keep themselves informed. The land owned
by monasteries and the agricultural activities
pursued by them were the basis of their wealth.
A pre-condition for developing agriculture
was the creation of systems for the provision
of drinking water and for irrigation, but the
know-how gained in this area could then also
be made use of e.g. in mining. The two systems
described here feature some technical parallels
with Augsburg’s system. A smaller system
in Maulbronn, which pre-dates Augsburg’s
system, was only partly used for local purposes
after secularisation and there was no continual
development, e.g. for industrialisation purposes.
The Mexican water system with its impressive
aqueduct was built later. However, because
of the connections it exemplifies between
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European engineering techniques and Central
American building materials (adobe) it is very
noteworthy. The Mexican system encompasses many infrastructure elements such as
tanks, distributing facilities, water catchment
structures and siphons which display clear
parallels with European water systems. There
is a degree of similarity between the Mexican
system and the one in Augsburg, as they are
both still in operation. However, no transformations e.g. for industrialisation purposes
have occurred in the Mexican system,
Germany, Maulbronn Monastery Complex
In 1147, a small group of monks built a settlement in Maulbronn. Over the course of the next
century, they built and enlarged a monastery
which has been preserved remarkably complete and in a good state of repair. In the course
of the Reformation, the Cistercians had to leave
the monastery in 1633. It was secularised in
1806. the Cistercian Order was renowned for its
know-how, skills and inventions in the area of
hydraulic engineering. The Cistercians created a
carefully planned system of impounding dams,
irrigation and drainage canals which provided the water needed by the community for
pisciculture and the irrigation of extensive land
that was agriculturally used. After secularisation
of the land formerly owned by the monastery
and the expansion of the local community, the
system was changed. Some of the impoun26
ding ponds were drained and dried.

Mexico, Aqueduct of Padre Tembleque
Hydraulic System
This water system was built between 1554 and
1571 under the aegis of a monk by the name
of Francisco de Tembleque. It has become a
representative example of historic water canals.
Its aqueduct is made up of a series of central
arches which are 39.65 metres high, the arch in
the middle spanning 33,84 metres. This makes
it the highest aqueduct in the centuries from
Roman times to the Renaissance with single-storey arcades. The pipes of this hydraulic
system extend over a total distance of 48.22
kilometres. From the Cerro de Tecajete river’s
sources, a main canal conducts the water to
a distribution tank at the end of the series of
arches on the Hacienda del Tejacete. At the
distribution tank, the water flow is divided into
two. On its path, the water course is connected
with canals, water tanks, distributing facilities,
reservoirs and sources. By ingeniously combining the two engineering cultures, namely
the Central American and the European one, a
unique water management system was created. It illustrates, on the one hand, the knowhow and planning skills of Padre Tembleque
who was inspired by what he knew about
Roman hydraulic engineering, and, on the
other, a continuation and further development
of Central American types of adobe construc27
tions on the basis of sun-dried clayey soil.
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c. Urban water systems
So far there are no examples of urban systems
for the provision of drinking and process
water on the World Heritage List. The Tentative List entries from Kuwait and Syria
include parts of such systems and a South
Korean application covers a small town of
rural character with its water supply system.
Kuweit, Abraj-Al-Kuweit (TL)
The Abraj-Al-Kuweit (Kuweit Towers) is a group
of three towers which were built by a Swedish
construction company. This drinking water
system consists of a total of 32 modern water
towers built since 1965. The system is fed by
a desalination plant. The three towers, operation of which started in 1977, were carefully
designed as architectural landmarks: One of
them is being used as a restaurant and viewing
platform, the second for the water reservoir
and the third is sculptured in the shape of a
needle. The potential merits and the value of
these three water towers for World Heritage
cannot be discussed in the present nomination,
but they could fundamentally be compared
to Augsburg’s water towers. However, they
belong to a completely different develop28
ment stage of hydraulic engineering.
Syria, Noreas de Hama (TL)
The Noreas in Hama are very large wheels
for the scooping of water. They are of a type
of water wheel that has been used widely in
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the Middle East and in some Mediterranean
and other European countries for at least
the last two thousand years. Similar water
wheels were used in the initial development
stages of Augsburg’s water system, too.
It is currently unknown whether the water
wheels in Hama have survived the Syrian
civil war. They constitute an extraordinary
example of hydraulic engineering technology
29
and their loss would be very regrettable.

in the fifth century BC. In the 13th century it
extended over a total of 2,000 kilometres.
To date, the Grand Canal is the world’s biggest and oldest system of shipping canals
which is still operational. Numerous types
of materials and hydraulic engineering
techniques were employed in its construction which were not introduced in Europe
before the middle of the second millen31
nium, e.g. dykes, weirs and bridges.

South Corea, Oeam Village (TL)
This small town, with its traditional buildings typical for the region, is supplied
with process water by an artificial system
of canals which connects almost all households. Most houses have their own gardens
which feature imitations of natural surface
waters such as lakes, water falls and rivers.
The system makes use of the abundance
of water coming from nearby mountains.
Because of its very different size, the Oeam
settlement and its water system cannot
3
be compared to the one in Augsburg.

The channelling of water to the raised part
of the French Canal du Midi can be regarded
as a water supply system. The impounding
dam in St. Ferreol had the function of collecting water in winter so that in times of
water shortage during dry summers a constant water feed to the canal and to keep
32
its water level could be guaranteed.

6. Inland navigation channels
In Europe, the term „canal“ (cf. also „channel“
in English) is used to describe any artificially
built watercourse, whether narrow irrigation
ditches or wide inland waterways sailed by
sea-going vessels. The thematic ICOMOS/
TICCIH study entitled „International Canal
Monuments List“ exclusively covers navigable
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canals. Five proposed nominations of such
canals, which have so far been evaluated, have
been taken up on the World Heritage List.
Further details on them can be found in the list.

i

Pontcysyllte Aqueduct

The Four Lifts on

and Canal: Pontcysyllte

the Canal du Centre
and their Environs:
Ship lift

Belgium, The Four Lifts on the Canal
du Centre and their Environs
France, Canal du Midi
Canada, Rideau Canal
China, The Grand Canal
United Kingdom, Pontcysyllte Aqueduct
and Canal
This part of the present nomination contains
a description of the Chinese Grand Canal as it
is the most important historic hydraulic engineering project of its kind. Connecting the five
largest river basins of the country, it was started

Aqueduct

s
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The Tentative List includes two additional canals
which were not covered in the study on Canals:
Belarus and Poland, Augustow Canal (TL)
This canal was built during the first half of
the 19th century in order to avoid having
to pay high customs duties to the Prussians. It connected the river systems of the
Vistula which flows into the Baltic Sea and
the Dnieper river, thus providing access to
the Black Sea. Because of its narrow width,
the re-organisation of national borders and
destructions caused during WW II, the importance of this canal has remained limited. Its
33
Byelorussian part is no longer navigable.
Columbia, Canal del Dique (TL)
This 115 kilometre long canal connects the
port city of Cartagena on the Atlantic with
the Magdalena river. It was dug out by hand
by indigenous workers and was part of
one of the first major Spanish engineering
structures built in the New World. Because
of silting and sand deposits, the canal can
nowadays only be used by smaller vessels,
34
but its rehabilitation is under discussion.
There are no direct connections in terms
of hydraulic engineering between the navigation canals described above andand The
Water Management System of Augsburg.
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7. Water management and control
Netherlands,
Mill Network at Kinderdijk-Elshout
Netherlands, Ir.D.F. Woudegemaal (D.F.
Woudegemaal Steam Pumping Station)
Netherlands, Droogmakerij de Beemster
(Beemster Polder)
Netherlands,Seventeenth-Century Canal Ring
Area of Amsterdam inside the Singelgracht
Netherlands, Defence Line of Amsterdam
Because parts of the Netherlands lie below
sea level and were thus constantly under
threat of being flooded, the Dutch have always
been one of the major driving forces behind
developments in hydraulic engineering. And
the Dutch were good at reclaiming land and
retaining it. This is appropriately reflected by
two Dutch sites on the World Heritage List:
the windmills in Kinderdijk and the steam-engine powered pumps in Woudegemaal. They
provide excellent evidence of the skills of the
Dutch and the technical developments that
were vital to make land reclamation and flood
protection work: pumps and their drives.
For the Beemster polder, which was drained
and then systematically developed for agriculture and settlements, there is documentation
that goes back to the 17th century. But the
engineering and construction activities reached even bigger dimensions when a whole
ring of canals was built around Amsterdam.
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Also here, the process went hand in hand with
systematic urban planning and construction.
In addition to a wide defence ring around the
city and traditional fortifications, Amsterdam
also used its highly sophisticated hydraulic
engineering skills to prevent foreign troops
from getting into the city: If needed, large areas
could be flooded. The hydraulic engineering
systems developed in the Netherlands should
be seen as independent achievements in their
own right which resulted from the special
situation of the country. The technologies
developed by the Dutch were exported and
used worldwide. They had a major influence
on hydraulic engineering elsewhere, particularly where large volumes of water had to be
regulated and controlled. There is no direct
link with Augsburg’s water system, but some
35
of the pumping facilities are comparable.
8. Abundant water resources:
Parks and decorative fountains
France, Palace and Park of Versailles
Germany, Bergpark Wilhelmshöhe
Italy, 18th-Century Royal Palace at Caserta
with the Park, the Aqueduct of Vanvitelli,
and the San Leucio Complex
By the early 17th century, water systems and
their technical principles had been sufficiently
researched and developed so they could
be used in the parks and gardens of feudal
castles. In some cases, these systems rea-

ched high degrees of complexity and included artificial water falls, spouting fountains,
cascades and artificial water courses. Cases
in point are the highly sophisticated water
retention and lifting systems required for the
36
parks in Versailles and Kassel. In Caserta,
the local water system also featured an aqueduct modelled on those built by the Romans.
Parallels with Augsburg can be drawn mainly
with regard to the monumental fountains
which, however, pre-date the fountains of
the other sites mentioned in this paragraph.
A short excursion into the history of the arts:
In Augsburg, the three monumental fountains were inaugurated in quick succession in
the years 1594 to 1602. Comparable fountains, of which the ones in Augsburg were
modelled on, can be found in Rome, Florence,
Bologna, Nuremburg, Munich and Prague.
The first monumental Renaissance fountains
were built in Rome in 1560, after the water
pipes from Roman times had been rehabilitated. One of them was the fountain on
the Piazza Navona. The Neptune fountain in
Florence was equally influential as regards its
style. These fountains are part of the listed
World Heritage sites called „Historic Center of
Rome“ and „Historic Center of Florence”. The
Neptune fountain in Bologna by the bronze
sculptor Giambologna is similarly important. As
there were close ties between Augsburg and
Italy, the Dutch born artists Hubert Gerhard
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und Adriaen de Vries were commissioned to
design and build the fountains in Augsburg.
They had both been trained by Giambologna
and were employed in Augsburg as sculptors.
While still working for Augsburg, Gerhard was
appointed court sculptor in Munich by Duke
Wilhelm of Bavaria. De Vries was appointed
court sculptor by Emperor Rudolf II in Prague
37
after he had finished working for Augsburg.
9. Water for hydropower
Norway, Rjukan-Notodden Industrial Heritage Site
United Kingdom, Derwent Valley Mills
In many of the water systems on the World
Heritage List the use of water to drive machinery and to generate power is part of the
design. However, there are only very few
examples of world heritage sites where the use
of hydropower for industrial purposes figures
prominently. In England, there is a site that
documents the start of modern textile production: The textile mills (factories) in Derwent have
been inscribed on the World Heritage List and
are thus well documented. This industry set
up businesses in the otherwise rural Derwent
Valley because they could make direct use of
the hydropower available there to drive the
innovative mechanical ‘water frames’ spinning machines invented by Richard Arkwright.
Hydraulic engineering was applied to build a
system of weirs, aqueducts and canals connected with the river Derwent which chan-
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nelled the water directly to the water wheels.
The first of these textile factories were the
Arkwrights Cromford Mill built in 1771 and the
Masson Mill built in 1783. The mill erected by
Jedediah Strutt, a competitor, in Belper in 1776
was replaced by a new building after a fire in
1803. This is the oldest factory building with a
cast iron frame that has been preserved. The
original water wheels and driving systems of
the factories have not been preserved, but
hydropower is to this day used to drive turbines
and to generate electricity in the Derwent Valley.
The textile industry and the use of hydropower are important elements within The Water
Management System of Augsburg. These can
be directly compared with the situation in Derwent Valley. However, in Augsburg the textile
industry was not placed along a river valley,
but could make use of the existing system of
canals with large quantities of water being
conducted through the city. In fact, it was the
abundance of water in Augsburg that prompted
large textile companies to set up business there
as of the 18th century. This process started
in the Lechviertel district and soon continued
into the eastern textile quarters of the city.
Thus, Augsburg can be regarded as a late
offshoot of the mechanised textile production
invented and developed in the Derwent Valley
including new driving technologies. Parts of
the transmission shafts and belts which drove
the textile machines have been preserved and
38
are on display in Augsburg-Göggingen.
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Towards the end of the 19th century, the technology of generating electricity in hydropower
plants on an industrial scale was developing
rapidly. Starting in 1906, hydropower plants
were built in Tyssedal and Rjukan to harness
the huge amounts of water available for hydropower at the steep edges of the Norwegian
plateau Hardangervidda. When built, these
were the world’s largest hydropower plants.
The electrical energy generated was fed to
production facilities with a high electricity
consumption, e.g. plants for the production of
aluminium and artificial fertilizers. The power
plant of Rjukan und Notodden were the first to
39
be represented on the World Heritage List.
In Augsburg, the generation of electrical power
started on a small scale at the end of the 19th
century. In the beginning, the upgrading and
extension of the hydropower plants along the
city’s canals was carried out by companies.
North of Augsburg in Gersthofen and on the
Lech canal, an energy business company had
the first hydropower plant built. Two more
followed in Langweid (1905) and Meitingen
(1920) respectively. Both in terms of their size
and their power output, these three power plants
bear no comparison with the Norwegian plants.
However, they are good examples of the early
start of local developments in hydropower and
the generation of electrical energy. Also, their
historic machinery has largely been preserved in
a good state of repair and still utilizes the existing
water system that started out on a small scale,
but was enlarged in several steps over time.
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p
Rjukan-Notodden
Industrial Heritage Site:
Saeheim power plant
in Rjukan

C. Other comparable objects
outside of the World Heritage List
Any comparison with other water systems and
their elements that have not yet been inscribed
on the World Heritage List or with sites which
have been nominated for the list, but have as
yet not been inscribed, is made difficult by the
fact that documentation is often not available
or the sources are non-transparent. Also, there
are numerous water systems of recent origin.
The following section will therefore only cover
a limited number of grouped examples where
comparisons can be made, mostly with certain
aspects of properties in Germany. Having said
that, it can be assumed that the outstanding and
comparable objects are well-known, at least in

the geo-cultural regions of Europe, North America, the Maghreb, the Middle East and China.

I. Artificial water management, canals
and drinking water systems
Since the development of early irrigation
systems in Mesopotamia, water management systems have spread throughout the
world. They served the purpose of providing
process and drinking water and were used to
irrigate agricultural land. The World Heritage
List includes some comprehensive and large-scale systems, but there are also numerous
other important examples of such systems
which have not been nominated. Cases in
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point are the canal systems in Northern
Italy which lends itself to a comparison with
Augsburg. Milan is situated between the two
rivers Ticino and Adda to which the city was
connected by navigable canals already in
Roman times. The canals served the purpose
of supplying the city with water. In modern
times they were expanded as so-called
“naviglio”, but have been preserved only in
part and do not supply clean drinking water.
Like the Lech, the Brenta river, which flows
into the Laguna de Venice, brought a lot of
floating debris from the Alps. This prompted
a decision by the city in the 16th century
to build the Brenta canal which also served
shipping. Although the area is part of the
World Heritage Site of the Palladian Villas
and despite the fact that for some of the villas
the canal was the very reason why they were
built there, it is not part of the UNESCO-site.
Venice was, in fact, provided with fresh water
on the basis of storm water being collected
in reservoirs beneath the city squares.
Artificial water courses for the supply of drinking water were created in some large cities
from the 17th century onwards. London is a
noteworthy example. To begin with, London
depended on the Thames for both the supply
of fresh water and as a sewer. This inadequate
combination of purposes resulted in epidemics
and diseases. In 1613, a 62 kilometre-long
artificial river, the New River, was completed
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and provided paying customers with drin40
king water. Parts of it still exist today.
As of the middle of the 19th century, when
hygienic research advanced and showed how
important the provision of clean drinking water
was for public health, many large cities had
drinking water supply systems built. These
were mostly based on the digging of wells and
the use of filtering facilities close to natural
surface waters, but some cities already applied
the principle that had successfully been tested
in London, whereby clean water was conducted to the city from further away. Frankfurt
am Main was such a city: as of 1873, sources in
the nearby Spessart forest and on the Vogelsberg mountain were tapped to supply Frankfurt
with drinking water which was transported
to a water tank on Friedberger Landstrasse,
high above the city, via 83 kilometre-long iron
41
pipes. In the case of Vienna, two canals trans-

i
Derwent Valley Mills:
water course inside

ported water from sources high above the city,
the first one, built in 1873, being 95 kilometres
long, and the other, opened in 1910, 135 kilometres long. Together they represent one of the
most important long-distance drinking water
42
supply systems for large cities in Europe.
Because of its favourable position, Augsburg
needed neither long water pipes – to begin
with, high quality water was simply conducted
to the city in open canals – nor was there
a need for special filtering equipment. This
was because the gravel layer underneath the
area that is today the Stadtwald (City Forest)
acted as a natural filter. It was only when the
drinking water works on the Neubach Canal
was built in 1879, that water procurement
was switched to the use of deep wells.

Cromford Mill

II. Early pumping facilities, compensation reservoirs and water towers
For millennia, the mechanical extraction and
lifting of water was performed with the help of
scooping wheels, e.g. of the type in Hama in
Syria described above which has been proposed for World Heritage status on the Tentative List. Another possibility was to use human
muscle power or animals to drive scooping
wheels, in its more sophisticated versions with
horse-gins/capstans. These technologies were
further developed in the mining industry: reversible water wheels were developed which could
act in either direction. They were installed in
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large underground cavities, some of which have
been preserved at least in part. A particularly
important technical advance was the development and improvement of pressure and suction
pumps. Their existence was a known fact as of
the 15th century as exemplified by an illustrated
description in Agricola’s „De re metallica libri
XII“. These pumps were driven by the shaft of
the waterwheel via a set of levers and were
called Wasserkünste (water arts) both in mining,
but also in urban water supply systems. Numerous European cities had such machines built
as of the middle of the second millenium. As to
Germany, examples are Ulm, Fritzlar, Bautzen,
Grünberg, Naumburg, Lübeck, Halle, Lüneburg,
43
Nürnberg and, not least, Augsburg. The
water was lifted sufficiently by these machines
for it to be distributed via a network of pipes.
The pipes consisted of trunks with longitudinal holes in them. They were very sensitive
to changes in pressure which is why open
compensation reservoirs had to be installed
at a certain height which in turn necessitated
the construction of towers – the precursors
to what were later to become water towers.
The water towers of The Water Management
System of Augsburg and their earlier counterparts featured relatively small open compensation reservoirs, but no large reservoirs
as known from modern large water towers.
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III. Modern day drinking water works
and their driving technology
In keeping up with technological progress,
pump drives were developed further and
further. Following on from the primitive
capstan devices and earlier forms of water
wheels which at some point reached their
performance limits, it was steam engines,
also used in mining, which took over as the
new driving technology. The Cornish Beam
Engine was particularly well-suited to driving
oscillating pumps. The extraordinarily big and
sophisticated facilities in Great Britain, some
of which have been preserved, e.g. in Kew,
44
and Ryhope45 have so far not
Papplewick
been included in the UNESCO World Heritage.
When the transition was made from water
wheels to more efficient drives, it would have
been logical to replace them by water turbines,
but there seem to be only few examples of
turbines used for the provision drinking water.
Instead, in most cases steam engines were
used to provide the driving force which offered
the advantage of a reliable source of energy
that was independent of fluctuating water pressures and potential ice motions. Although it has
been virtually impossible to systematically research this subject area, the conclusion must be
that water turbine-driven drinking water pumping works were the rare exception. An enquiry
via the TICCIH-Bulletin did not produce any
indication of the existence of further examples.
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A well-documented case is the Fairmount
Water Works in Philadelphia, USA. It was a textbook example of drinking water supply systems
in the 19th century which other American cities
modelled their supply systems on. It illustrates
the opposite process from early steam engine
drives to turbines. From 1801 onwards, the
pumps in Philadelphia, driven by steam engines
of the Cornwall type that were rather unreliable,
were replaced by eight water wheels in 1843.
As early as 1851 first trials were carried out with
Jonval turbines and as of 1872 six big turbines
of this design were operational. The facility was
closed down in 1911 and the technical equipment disassembled. The architecturally sophisticated buildings, however, have been preserved
46
and are now listed as protected buildings.

Neue Mühle Kassel:
Pump drive with
central shaft

s

Only two examples have been found in Germany which can be compared to the drinking
water works in Augsburg: The first of these
waterworks is situated in the Regensburg
district of Sallern, where drinking water was initially lifted from a deep well to a tank positioned
at a height with the help of steam-powered
pumps. This waterworks was extended in 1888
by installing four piston pumps manufactured
by the Augsburg-based L.A. Riedinger
company. The pumps were driven by turbines.
Evidently, experiences gained in the earlier
Augsburg pumping station built in 1879 were
47
applied in its construction. The other German
example can be found in Kassel: The New Mill
there was built in the location of an existing
one on the Fulda river. This property was
bought by the city of Kassel and converted to
a pumping and electricity generation plant.
The Augsburg-based Thormann und Stiefel
company erected a turbine building for four
turbines which were connected by a longitudinal shaft. Another shaft, perpendicular to the
first one, was driven by the afore-mentioned
one and, in turn, drove the drinking water
pumps and two generators. Again, the Augsburg-based company seems to have benefited from experience gained earlier. Both of
the facilities described in this paragraph have
48
been preserved as technical monuments.
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IV. Hydropower plants for the generation
of energy for industry
In the early days of industrialisation, generating
power was based on the experience gained and
the developments introduced earlier in the context of flour mills. It was only logical, therefore,
that the first industrial plants were called “mills”
in English. The textile industry used water
wheels as drives for mechanical weaving looms
which is evidenced by the term “water frames”
applied to them. This meant that these early
factories had to be placed in valleys or regions
with abundant water resources. Cases in point
are the Derwent Valley and New Lanark. Much
in the way described above, a transition towards steam-power occurred at some point. This
was an expensive technology, but it meant that
factories could now be built independently of
geographical conditions and water resources. In
Augsburg, as in many other places, in an intermediate phase turbine technologies were used.
A significant example that allows for a comparison with Augsburg is the development of the
cotton industry in Lowell, Massachusetts. In
the beginning of the 19th century, water was
diverted by factory canals from the impounded
Merrimack river which drove the breast wheels
of the new textile mills. As early as 1823, Lowell
became the most important place for the
production of textiles in the US. The mechanical looms were initially driven by shafts and
cogwheels, soon to be improved by introducing
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leather belt transmissions. In the 1840s, the
British-born engineer James Francis and his
Boston-based colleague Uriah Boyden developed a water turbine which was superior in
efficiency and performance to French models.
The Francis turbine has a design that is still very
widely used the world over. As in other industrial towns, steam engines started taking over
as of the middle of the 19th century. They were
used to drive machinery while the generation
of electrical energy on the basis of existing
49
hydropower only started in Lowell in 1910.
After the discovery of the electro-dynamic
principle by Werner von Siemens in 1866 and
the subsequent development of direct and
alternating current motors, the first waterworks with dynamos for electricity generation
were built from around 1880. From around
1900, this became the prevalent driving
technology in industry. Direct machine drives
on the basis of mechanical power transmission were quickly replaced by individual
drives consisting of electrical motors which
offered higher efficiency and ease of control: Machines powered by electrical motors
could be placed and arranged more flexibly
to suit rational production processes.

The hydropower available in Augsburg’s canals
was initially utilised with the help of water
wheels, later by using water turbines. In some
cases, new canals were built specifically for
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the benefit of new factories, particularly in
the textile and paper industry. One after the
other, Augsburg’s waterpowered facilities
were converted to electrical power plants
complemented by steam engines. However,
they remained the property of private industry.
Looked at in isolation, the output and design
of Augsburg’s early power plants were not
extraordinary, but they belonged among the
most modern in their day. What is special about
these elements of The Water Management
System of Augsburg is that many of them have
been preserved in their original machine set-up
and with much of the original equipment.
V. Electricity generation on the basis of
hydropower on an industrial scale
The next step in the electrification of industry
was the transition to electricity generation
on a large industrial scale. Next to the power
plants owned and operated by private companies, independent energy utility companies
were established that secured the availability
of electrical energy which could be purchased
by consumers. To do this required technical means for the transmission of electrical
energy over long distances. This was first
achieved on the basis of a three-phase current
in 1891 when a connection of this type was
established between the Neckarkraftwerk
(the Neckar power station) in Lauffen and
Frankfurt am Main, where an international
50
electro-technical exhibition was held.

In the last decade of the 19th century, the
technologies required to generate electricity
and transmit it had reached a degree of maturity
which allowed the first large-scale hydropower plants to be planned and built in several
European countries, in Canada and North
America. Only very few of them have survived
and most of their technical equipment has
perished. The Laufwasserkraftwerk in Rheinfelden, built between 1895 and 1898, which
was instrumental in introducing the 50 Hertz
standard in Europe, was demolished in 2011.
In the US, the utilisation of the huge water
volumes available for hydropower at the
Niagara Falls developed in several steps. The
oldest remaining power plant by the name
of DeCew Falls is located in Canada. It was
built in 1888, initially with a frequency of 66
1/6, but later converted to 60 Hertz. There are
only few elements left of the Adams Power
Plant on the US-side of the Niagara Falls. It
came on stream in 1895. Only the transformer building has been preserved as a listed
51
building without any technical equipment.
As of the year 1900, in both Europe and America hydropower expanded massively. On the
one hand, the power plants built, e.g. at the
Niagara Falls became ever larger, on the other,
more sources of hydropower were discovered
and developed, e.g. in Norway (cf. the World
Heritage Sites Rjukan and Notodden)52 and in
the Alps and neighbouring countries such as
France, Italy, Switzerland, Austria and Germany.
There are three power plants from this period
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also in Augsburg, more precisely on the Lech
canal. Their power output and size cannot be
compared with the large-scale plants mentioned above. However, they are testimony to the
continual expansion and sustainable use of the
hydropower available in Augsburg as a result of
the confluence of the Lech and Wertach rivers.
D. Summary of evaluation and classification
There is a wide range of water systems and
hydro-engineering facilities which are represented on the Word Heritage List and on
Tentative Lists. The listed properties can be
distinguished according to the time of their
construction, their technological development
stage or the dedicated purposes of the sites. To
facilitate comparisons, an overview has been
elaborated in the shape of a table in addition
to the present descriptive texts so as to provide room for various aspects. There is, first
of all, the non-material aspect of “continuity”.
Next, individual geo-physical, technical, typological and cultural categories are defined to
allow for a comparative classification of the
sites. The sites selected do not provide a full
overview of all the sites which include water
as one of their elements of general significance. For example, inland navigation canals
have not been included because they constitute a category in themselves and cannot be
compared with the other water systems.

333

1
2
3
4
5
6
7
8
9

The Water Management System of
Augsburg features a great number of immaterial, technical and physical elements and
attributes which together make for its special value. In the table, these attributes and
features are compared with those of other
sites. There is no intention to illustrate the
uniqueness of Augsburg’s water system by
excelling with as many listings as possible.
Rather, the idea is to ascertain which other
World Heritage sites feature similar values.
In summary, it has become clear that it is particularly those sites that are related to mining and
their water systems which cover a wide range
of fundamental and technical aspects. This
realisation is also supported by the fact that
modern time water systems were developed
in mining. However, this development has only
been documented for the time from approximately the 12th century. It is not clear how
much influence systems that may have existed
in the Middle East in the centuries before the
year 00, in the Roman Empire and particularly
in China, could have exerted. Many of the
techniques developed since the 12th century
were not only employed in urban and rural
water supply systems, but also served artistic
purposes where a prestigious use of water
was the ambition of feudal rulers in Europe
in the 17th and 18th centuries. The latter are
well-represented on the World Heritage List.
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In this context, The Water Management
System of Augsburg, is characterised by
a continual and therefore sustainable development away from being a supply system
geared towards urban elites only to a system
of general supply for all its citizens. This system
has had to adapt over time to new challenges
regarding hygiene standards. It has also, in
the course of time, adjusted to accommodate
industrial uses thereby tracking a development
from the 12th century to our day and pointing
to the future. Also, the early separation of
drinking and process water canals – following
the idea of pure drinking water - is a major
point distinguishing Augsburg from other
similar systems. Thus, The Water Management System of Augsburg occupies a special
place when it comes to the socio-cultural
and technical context of such systems.
In the second table the selected sites are
allocated according to the six fundamental
categories defined in the ICOMOS study on
cultural heritage sites to do with water. The
aim here, too, is to establish which of the
criteria in the six categories are met by The
Water Management System of Augsburg.
In summary, it can be claimed that the categories chosen in the study comprehensively
cover the special importance that water and
its subsystems have as a resource. Many of
the sites can in fact justly claim to fulfil the
criteria of all six categories. It is remarkable

that the two objects dating to the time of the
industrialisation – Rjukan and the Derwent
Valley – only slightly touch on these aspects.
When comparisons are made at the international level, it becomes evident that the
development of water systems goes back
several millennia. From the European perspective, the facilities in the dry zones of
the Maghreb and in the Middle East have a
special significance. It is as yet impossible to
document the influences from the geo-cultural region of China. In the Greek and Roman
periods of antiquity water systems were
maintained and developed further. Several of
these water systems are still operational at
least partly or have been preserved as archaeological sites and have in this capacity been
inscribed on the World Heritage List. Only
parts of the ancient know-how and technologies were handed down to modern European
times. It seems that the European systems
dating back to early modern times constitute
a fresh start from scratch, at least partially.

—
—
—
—
—
—
—
—
—

Identification of the Property
Description
Justification for Inscription
State of Conservation
Protection and Management
Monitoring
Documentation
Contact Information
Signature

cities, landscapes and in the context of mining.
The way the water system in Augsburg has
been maintained, how its continued existence is
being secured long term and how it continues
to be developed further, can be called exemplary. These aspects of The Water Management System of Augsburg are not equalled
elsewhere. The same goes for the adjustment of
Augsburg’s water management system to new
hygienic requirements for the supply of drinking
water and, in parallel with this, the way the
system adapted to the demand for hydropower
by industry in the 19th and 20th centuries.

For Augsburg, its very favourable geo-morphological situation has meant that the abundance
of water resources in the region could be controlled and managed both at the spatial and at
the social level. The evidence of the first water
system dating back to the 13th century places
Augsburg next to and in a group with a number
of developments in water systems and technologies that occurred elsewhere in European
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Weir

Water canals

Aqueduct

Pumps

Water towers

Pressure pumps

Drinking water

Drinking water pumps

Division of drinking and river water

Waterwheels for power

Waterturbines for power

Waterframes for power

Industrial, electric and power generation

Irrigation

Begin

= active
= closed down
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BOL
DEU
DEU/CZE
POL
SVK

DEU
MEX
KOR

FRA
DEU
ITA

16.C.AD
12.C.AD
12.C.AD
12.C.AD
13.C.AD

12.C.AD
16.C.AD
15.C.AD

17.C.AD
17.C.AD
18.C.AD

NOR
GBR

CHN
CHN

3.C.BC
12.C.AD

Industry
Rjukan
Derwent Valley

Versailles
Kassel
Caserta

Abundance

Town + Country
Maulbronn
Tembleque
Oeam Village

Potosí
Rammelsberg
Erzgebirge
Tarnowskie Gory
Banská Stiavnica

—
—
—
—
—
—
—
—
—

20.C.AD
18.C.AD

China
Dujiangyan
Lijiang

FRA
ITA
LBN
TUN
TUR

Mining

Romans
Segovia
Merida
Tárraco
Pont du Gard
Cascata
Baalbek
Zaghovan
Aspendos

Karez Wells
Shushtar
Aﬂaj
Karez
Petra

Water systems

Augsburg

Place

1.C.AD
1.C.BC
1.C.BC
1.C.BC
3.C.BC
2.C.AD
2.C.AD
2.C.BC

ESP

Sources
CHN
IRN
OMN
PAK
JOR

Qanat

2.C.BC
5.C.BC
5.C.BC
2.C.BC
1.C.BC

Aquifera
GER

Continuity

12.C.AD

Country

1
2
3
4
5
6
7
8
9
Identification of the Property
Description
Justification for Inscription
State of Conservation
Protection and Management
Monitoring
Documentation
Contact Information
Signature

End
AD = anno domini
BC = before Christ
C = century
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Versailles
Kassel
Caserta

Industry
Rjukan
Derwent Valley
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FRA
DEU
ITA

Town + Country
Maulbronn
Tembleque
Oeam Village
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Abundance

Potosí
Rammelsberg
Erzgebirge
Tarnowskie Gory
Banská Stiavnica

CHN
CHN

Mining

China
Dujiangyan
Lijiang

FRA
ITA
LBN
TUN
TUR

BOL
DEU
DEU/CZE
POL
SVK

Romans
Segovia
Merida
Tárraco
Pont du Gard
Cascata
Baalbek
Zaghovan
Aspendos
ESP

Karez Wells
Shushtar
Aﬂaj
Karez
Petra
CHN
IRN
OMN
PAK
JOR

Augsburg
GER

Watersystem

Place
Country
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Water management

Water for the daily use / Private use
Urban design + architecture
Irrigation for the agriculture, ﬁshing etc.
Hydraulic generation of energy
Transport

Management + Monitoring of water

Water and health

Water know how

Cultural landscape water
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Chapter 3.3
Proposed Statement of
Outstanding Universal Value

a.) Brief synthesis
”The Water Management System of Augsburg“ is located in the Bavarian City of
Augsburg, Germany. A sustainable system
of creative water management evolved in
successive phases through the City’s application of innovative hydraulic engineering,
demonstrating an exemplary utilisation of
water resources over the course of more
than seven centuries to the present day.
Augsburg is situated on the northern tip of
a gravel plain, formed during the Ice Age,
which spreads between two Alpine rivers,
the Lech and Wertach, as they converge at
the mouth of a great drainage basin. The
glacial gravel deposit acts as a large unconfined aquifer that serves as a natural filter
that produces an inexhaustible source
of purified groundwater that powerfully
emerges in a series of springs that feed
streams known locally as “founders”. Water,
and Augsburg’s strategic location at the
crossroads of important trade routes, are key
foundations of the growth and prosperity of
the city and its population, and its status as
a flourishing trade metropolis. This city of
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emperors, parliaments, wealthy merchants
and bankers was characterised by an aura
of modernity, cleanliness and scientific understanding fostered by The Water
Management System of Augsburg.
The nominated architectural and technological monuments preserve successive
socio-technical ensembles that are vivid
testimony to the city’s continuous successful
urban administration and management of
water that brought pre-eminence in two key
stages in human history: the water “art” of
the Renaissance, where exceptional significance is embodied in the standard-setting
achievements of the “fountain masters”
of Augsburg and their influence on the
development of urban water management
systems through technical exchange diffused along European trade routes; and the
Industrial Revolution, when a tradition of
water management that began in the Late
Middle Ages triggered early industrialisation
in a city far from coal, where water – for
power – propelled the textile industry, and
subsequently machine manufacturing, to a
position of international acclaim, and where
renewed innovation sustained Augsburg’s
leading position as a pioneer in hydraulic
engineering well into the twentieth century.

The Water Management System of Augsburg represents an urban water landscape that is unparalleled in terms of its
surviving successive technical diversity.
The system includes: the sources of both
potable and process water (spring water and
river water, respectively) and their network
of canals and complex of watercourses that
already in the year 1545 kept the two types
of water in strict separation throughout the
system (over 300 years before the cause
of cholera was ascertained); water towers
from the fifteenth to seventeenth century
that housed pumping machinery driven
by water wheels and later by turbines to
counter the abrupt topographical change
presented by the plateau that hosts the
historic city centre of Augsburg (potable
water was lifted to expansion basins on
top of the towers, from which it could flow
by gravity in wooden pipes to consumers);
the Stadtmetzg, a water-cooled butchers’
hall from the early seventeenth century; a
system of three monumental fountains of
extraordinary artistic quality that are among
the most splendid bronze monuments of the
Renaissance to be found north of the Alps;
Hochablass Waterworks that represents
modern cutting-edge hydraulic engineering
of the late-nineteenth century; hydropower
stations, and finally the hydroelectric power
stations that continue to provide sustainable power in the twenty-first century.
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b.) Justification for Criteria
Criterion (ii): The Water Management
System of Augsburg has generated significant technological innovations. The strict
separation between drinking and process
water was introduced as early as 1545, long
before research into hygiene matters established as a fact that impure water was the
reason for many diseases. An international
exchange of ideas regarding water supply
and water generation evolved which, in turn,
inspired local engineers in their drive for
innovations many of which were tested and
implemented in Augsburg for the first time.
Testimonies are extraordinary works of engineering, architecture and art, which clearly
manifest the uninterrupted application and
further development of technical and artistic
standards over time, i. e. the canals itself, the
weirs, canal crossings monuments, drinking water works, fountains, a water-cooled
meat cutting, processing and sales facility
and early industrial power generation.
Criterion (iv): As a technological and
architectural ensemble, The Water Management System of Augsburg illustrates the
use of water resources and the production
of highly pure water as the basis for the
continual growth of a city and its prosperity since the Middle Ages. This richness
offered favourable conditions for the everyday life, skilled crafts and trades and
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industries to settle in Augsburg, e.g. mills,
tanneries, dye works, textile production
and goldsmiths as well as all phases of
power generation. Significant types of
buildings are drinking water works, fountains, waterpower stations and more.
Criterion (vi): The Water Management
System of Augsburg is directly and tangibly
associated with the fundamental idea and
concept of separating drinking and process water as a prerequisite for sustainable and social development. More than 60
hydro-technology models from the 17th,
18th and 19th century in permanent exhibition and depots, original instruction plans
and paintings in the waterworks at the Red
Gate (Rotes Tor), sketches, engravings,
manuscripts and printed material in the city’s
archives, libraries and art collections as well
as historic daily registers recording visits
of experts are testimonies of Augsburg´s
recognized leading position for water engineering over centuries. The book “Hydraulica
Augustana”, published by Caspar Walter in
1754, became one of the early reference
books for hydro-engineers and documents
the extraordinary significance of the standard-setting achievements of the fountain
masters of Augsburg, their influence on
the development of urban water management systems and the scientific exchange
between different European regions.
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c.) Statement of Integrity
The nominated property The Water
Management System of Augsburg fully
complies with the requirements. The technical-architectural ensemble constituting
the System is of adequate size so it can
fully represent the features and processes
which lend the property its importance.
Moreover, the nominated property is not
threatened by any negative impacts caused
by urban developments and/or neglect.

d.) Statement of Authenticity
The Water Management System of Augsburg is one of the exceptional and very rare
preserved structures that document the
development of an urban water management
system since medieval times. The system
is still in use, its function is based on the
preserved ensemble of water management
features such as canals, water courses,
waterworks for the production of drinking
water, hydro-technical structures and buildings, a triad of fountains of extraordinary
artistic quality, a water-cooled meat cutting,
processing and sales facility and a range of
hydropower plants. The form and the design
of The Water Management System of Augsburg are largely preserved in its original substance and material. The technical innovation
achieved in Augsburg illustrates clearly

that the community was keen to keep their
drinking water clean, even before research
into hygiene matters was undertaken. The
ensemble of elements of The Water Management System of Augsburg are carefully preserved to convey its significance as a whole.

e.) Requirements for protection
and management
All 22 elements of the nominated property
have been included in the Bavarian heritage
list. They are thus protected by law in accordance with the Bavarian Heritage Protection
Act. All the important upkeep or change
measures and all construction interventions
are to be coordinated with the Lower Heritage Protection Authority of the City of Augsburg and require approval in accordance
with heritage protection law. Large parts of
the nominated property lie in conservation
and FFH areas or within the existing heritage protection areas ‘Ensemble Old Town
Augsburg’ and ‘Olympic Canoe Course’. This
provides extra protection for the nominated
property and elements contained within it,
as strict regulations exist for water quality
control and nature conservation in addition
to building and heritage preservation. The
protection, sustainable use, development
and design quality of the nominated property and its setting are also ensured by
various ordinances, master plans and guide-
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lines elaborated by the City of Augsburg.
Buffer zones have been designated and
mapped for the nominated property.
Besides, throughout the entire nominated
property, relevant sight lines with the
nominated elements have been analysed,
documented and mapped in order to ensure
the visual integrity of the protected asset
also beyond the defined buffer zones.
In order to coordinate and to guarantee the
preservation and proper management of
the nominated property, and to guarantee
its sustainable development, the City of
Augsburg has established a World Heritage Office. Among other things, it checks
any projects and planned constructions
against compatibility with the World Heritage standards and takes care of the regular
review of the general state of conservation
of the property. A Management Plan has
been compiled to define the framework of
the future management of the property.

343

1
2
3
4
5
6
7
8
9

Chapter 4
State of Conservation
and factors affecting
the Property
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4.a Present state of conservation
4.a.1 Canals
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4.a.2 Drinking waterworks

349
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4.a.6 Power plants
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4.b Factors affecting the Property
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4.b.1 Development Pressures
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4.b.3 Natural disasters and risk preparedness
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4.b.4 Responsible visitation of World Heritage sites

362
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General remarks
The following will explain the current state
of preservation of all the nominated property
(4a). The risks that threaten the property and
the challenges for their maintenance are set
out at the end of the document (4b).
The properties belonging to The Water
Management System of Augsburg are very
interdependent. Malfunctions in one property can lead to negative consequences for
other nominated properties. They are therefore considered together in the following as
a group, and the commentary is structured
according to individual fields of action.
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Chapter 4.a
Present state of conservation
4.a.1 Fields of action for the watercourses and canals
1. Lech canals:
Vorderer Lech
(Western Lech (canal))
Mittlerer Lech
(Middle Lech (canal))
Hinterer Lech
(Eastern Lech (canal))
Stadtgraben
Stadtbach
Brunnenmeisterbach

Current state of preservation:
Condition: All the Lech canals are in principle in a very good state of preservation. They
are regularly maintained and cared for by
the Augsburg Civil Engineering Department
according to the stipulations of the Water
Management Law. As part of the riverbed
clean-ups, the water level is regularly lowered so that the canals can be inspected for
damage.

Conservation strategy:
Heritage conservation: / Preservation order:
All repair and alteration measures and structural
work on the Lech canals have to be coordinated with the City of Augsburg‘s lower heritage
conservation authorities and need permission
to go forward, in line with conservation requirements. Moreover, the complete historical centre
of Augsburg is under a preservation order (file
number E-7-61-000-1).

Entry in the
conservation
register
D-7-61-000-1933

Known damages and repair measures:
Recently, some damage was detected among
the historical buildings. This damage should
be gradually repaired in line with conservation
requirements (see Management Plan, Measure PRE 1d).

Buffer zone: In the Lech district, a buffer zone
was designated as additional protection for
the Lech canals and established cartographically. For canals outside the Lech district, a
five-meter-wide buffer zone on both sides of
the watercourses was designated to guarantee
additional protection. This buffer zone is subject
to the same customary legal protection policies
that, over many years, have properly managed
the bodies of water that belong to Category
III of the Bavarian Water Act in Augsburg (see
Management Plan measure PRE 1c).
Design guideline: With the design guideline for
the Augsburg historical city centre, regulations
for the design of public spaces will be put in
place. As a result, the local Lech canal cityscape in the centre of Augsburg will be additionally protected.
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4.a.2 Fields of Action for the Drinking waterworks
2. Eiskanal /
Canoe course
Entry in the
conservation
register
D-7-61-000-1467

Current state of preservation:
Condition: The Eiskanal / Canoe Course is in
principle in a very good state of preservation.
Since its construction, it has been in continual
use according to its original purpose.
Known damages and repair measures:
Due to weathering, damage has been caused
to the artificial concrete barriers along the
canoe route. The steps in the viewing area
have also been damaged. This damage should
be repaired in the next four years. Here a
rehabilitation and modernisation concept is
being developed in line with heritage conservation requirements (see Management Plan,
Measure ER1b).

Conservation strategy:
Heritage conservation / Protection order: The
Eiskanal / Canoe Course, as well as its built
surroundings, are listed in the register of
protected monuments and historic buildings.
All repair and alteration measures and structural work have to be coordinated with the City
of Augsburg‘s lower heritage conservation
authorities and need permission to go forward
in line with conservation requirements.
Buffer zone: For additional protection, a
buffer zone was designated for the Eiskanal /
Canoe Course and established cartographically.
Sustainable usage: A significant component
of the conservation strategy is the continuation of its original usage as a canoe route, in
close cooperation with the clubs that use the
route. Modernisation is needed in preparation
for the ICF Canoe Slalom World Championships in 2022. A concept should therefore be
developed that is in line with conservation
requirements. (See Management Plan, Project
NW 1i).

3. Waterworks at
Rotes Tor
(Red Gate)

Entry in the
conservation
register
D-7-61-000-969
D-7-61-000-58
D-7-61-000-60

Current state of preservation:
Condition: The Waterworks at Rotes Tor (Red
Gate) was very recently repaired in line with
conservation requirements and is used as a
museum. It is in a very good state of preservation.
Known damages and repair measures:
In the Small Water Tower, evidence of wear
and tear appeared on the wooden spindle
staircase, although this has already been
repaired in line with conservation practice
(see Management Plan, Measure ER2a).
The Kastenturm (Box Tower) should be rehabilitated in line with conservation practice
within the next few years. A construction
and structural assessment and inventory
has already been drawn up by the Augsburg
Building Department (see Management Plan,
Measure ER2b).

Conservation strategy:
Heritage conservation: All repair and alteration measures and structural work have to be
coordinated with the City of Augsburg‘s lower
heritage conservation authorities, and need
permission to go forward in line with conservation requirements. Additional protection
for the Waterworks at Rotes Tor (Red Gate)
is offered by the collective protection order
placed on the Augsburg historical city centre
(file number E-7-61-000-1).
Due to its use today as a museum, the Red
Gate complex is cared for according to heritage conservation practice.
The Lower Fountain Master’s House is maintained by the Swabian Chamber of Trades and
Crafts, which runs the Swabian Craftsmen
Museum in the building and also ensures its
continuous care.
The aqueduct also belongs to the Waterworks
at Rotes Tor complex. In future, the accessibility of the aqueduct should be improved in line
with heritage conservation practice, and its
appearance in the urban environment upgraded (see Management Plan, Measure NW2b).

Detailed information on the care, maintenance and use of the Lech canals and the Eiskanal / Canoe Course,
as well as the measures that have been decided and planned for their preservation and sustainable future
development can be found in the attached Management Plan, Sections 7.1.1/ 7.2.1.
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4. Unteres
Brunnenwerk
Lower waterworks

Entry in the
conservation
register
D-7-61-000-972
D-7-61-000-1040
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Current state of preservation:
Condition: The Unteres Brunnenwerk
(Lower Waterworks) is in a very good state
of preservation. This also applies to the
murals and coats of arms that still exist.
Known damages and repair measures:
None

Conservation strategy:
Heritage conservation / Protection order:
All repair and alteration measures and structural
work have to be coordinated with the City of
Augsburg‘s lower heritage conservation authorities, and need permission to go forward in line
with conservation requirements. All nominated
property moreover belongs to the ”Augsburg
Historical City Centre Complex“, which provides
additional protection (file number E-7-61-000-1).
The Unterer Brunnenturm (Lower Watertower) is
under private ownership and the building is continually maintained. The building is heated and
its limited circle of users ensures that the tower
is only moderately used, to an extent compatible with its monument status. The historical
staircase, which is situated in the Lower Water
Tower, is seldom used and not at risk.
The Pumpenhaus (Pump house) was converted
into a restaurant and cinema in 1989 with no
change in its overall size (cubic volume). Inside,
the supports for the original water wheels can
still be recognised. This construction detail
should also be retained in future as evidence of
the original use. Continual building maintenance
is assured, both for the former pump house and
the adjacent hall, as their listed status is respected by the current owners.
The Zirbelnuss canal an iron canal bridge, is
even today still completely intact. It is regularly
maintained and cared for by the Civil Engineering Department under the terms of the general
maintenance contract for the canal system.

5. Waterworks
at Vogeltor
(Bird Gate)

Current state of preservation:
Condition: The Waterworks at Vogeltor (Bird
Gate) is in a very good state of preservation.

Entry in the
conservation
register
D-7-61-000-1

Known damages and repair measures:
None
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Conservation strategy:
Heritage conservation / Protection order:
All repair and alteration measures and structural work have to be coordinated with the City
of Augsburg‘s lower heritage conservation
authorities, and need permission to go forward in line with conservation requirements.
The Waterworks at Vogeltor (Bird Gate)
moreover belongs to the ”Augsburg Historical
City Centre Complex“, which provides additional protection (file number E-7-61-000-1).
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4.a.3 Fields of Action for the Water engineering structures
6. Waterworks
at Hochablass
Entry in the
conservation
register
D-7-61-000-959

Current state of preservation:
Condition: The Waterworks at Hochablass
is in a very good state of preservation. The
waterworks were shut down in 1973. The building was converted to a hydroelectric power
station in 2007. The waterworks still uses
engineering technology dating from the time
of its construction, which has stayed virtually
the same throughout the plant‘s lifetime
Known damages and repair measures:
None.

Conservation strategy:
Heritage conservation / Protection order:
All repair and alteration measures and
structural work have to be coordinated with the City of Augsburg‘s lower
heritage conservation authorities and
need permission to go forward.
Buffer zone: The Waterworks at Hochablass has also been incorporated in the
Eiskanal / Canoe Course buffer zone,
which provides additional protection.
This waterworks is used as a technology museum. Due to the compatibility
of the current utilisation with its listed
status, the continual care, maintenance
and servicing of the building is assured.
The newly installed turbine is currently not
worth protecting, so that future alterations
should not be ruled out. However, future
activities must not cause any damage to
the historical technical system or to the
building itself. This also applies to the
design of the interior with the historical murals, the ornamented terrazzo flooring and other decorative elements.

Detailed information on the care, maintenance and use of the waterworks, as well as the measures that have
been decided and planned for their preservation and sustainable future development, can be found in the
attached Management Plan, Sections 7.1.2 / 7.2.2.
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7. Hochablass
weir
Entry in the
conservation
register
D-7-61-000-1199

8. Galgenablass
Entry in the
conservation
register
D-7-61-000-1946

Current state of preservation:
Condition: The Hochablass (weir) is
in a good state of preservation.
Known damages and repair measures:
Within the context of building maintenance, structural stability and traffic
safety must also be assured. To safeguard
the retaining weir, repair measures that
are necessary as a result of agerelated
damage, as well as the replacement of one
of the riveted weirs, are necessary. This
repair work should be started in mid-2017
(see Management Plan, Measure ER 3a.)
Current state of preservation:
Condition: The Galgenablass (culvert)
is in a good state of preservation.
Known damages and repair measures:
None.

Conservation strategy:
Heritage conservation: All repair and alteration measures and structural work have to be
coordinated with the City of Augsburg‘s lower
heritage conservation authorities, and need
permission to go forward in line with conservation requirements. The Hochablass (weir)
is continually maintained and cared for. The
maintenance and care are carried out in line
with heritage conservation practice. Protection is additionally guaranteed by the involvement of the Civil Engineering Department, which is responsible for the entire canal
network in Augsburg.
Conservation strategy:
Heritage conservation: All repair and alteration measures and structural work have to be
coordinated with the City of Augsburg‘s lower
heritage conservation authorities, and need
permission to go forward in line with conservation requirements. The Galgenablass (culvert) is continually maintained and cared for.
The maintenance and care are carried out in
line with heritage conservation practice. The
catchment grill, in which the Grenzgraben
disappears under the Siebenbrunner Bach stream,
is continually serviced, and then leaves,
animal corpses and other floating refuse are
removed to prevent accumulation of matter.

Detailed information on the care, maintenance and use of the hydraulic structures, as well as the measures
that have been decided and planned for their preservation and sustainable further development, can be found
in the attached Management Plan, Section 7.1.3.
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4.a.4 Fields of Action for the Fountains
9. Augustus
Fountain
Entry in the
conservation
register
D-7-61-000-823
10. Mercury
Fountain
Entry in the
conservation
register
D-7-61-000-640

11. Hercules
Fountain
Entry in the
conservation
register
D-7-61-000-650
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Current state of preservation:
Condition: The fountains are in a
good state of preservation.
Known damages and repair measures:
In recent years, some damage was
caused through vandalism, which has
been reversed in the meantime.
Current state of preservation:
Condition: As the building is in continual
use, the Stadtmetzg is in a very good state of
repair. Its original function was preserved until
1930. After a fire in 1930, it was converted
into an administrative building. The Stadtmetzg is currently used by the Augsburg City
authorities.
Known damages and repair measures:
The greatest damage in the more recent past,
related to the fire in 1930 and bombing during
the Second World War, was reversed through
comprehensive repair work in the post war
years.
In the area of the former canal course humidity can affect the stonework of the building.
The facade of the Stadtmetzg is currently
being rehabilitated according to heritage conservation guidelines (see Management Plan,
Measure ER 5a).

Conservation strategy:
Heritage conservation: All repair and alteration measures and structural work have to be
coordinated with the City of Augsburg‘s lower
heritage conservation authorities, and need
permission to go forward in line with conservation requirements. The fountains additionally fall under the group protection order of
the historical city centre, which means that
the cityscape cannot be significantly changed
from its surroundings (file number E-7-61-000-1).
Buffer zone: Moreover, a buffer zone has
been cartographically established, which
should, for example, ensure that the properties can be optimally appreciated in the public
area (see Management Plan measure PRE 4b).
Design guideline: The fountains additionally
come under the protection of the design
guideline for the Augsburg city centre of
07.11.2014, which works to ensure the lasting
perception of the building and city structure
that has developed over the centuries and
the interaction with the public space in the
fountains‘ surroundings. There are precise
specifications for pedestrian traffic and the
configuration of outdoor catering establishments so as to promise a particular protection
for and experience of the fountains within the
city space.
The fountains are located on the Maximilianstraße and on Rathausplatz, and so they are

in the public streetscape of the historical city.
They are therefore exposed to all the influences of the innercity environment. For protection against environmental influences and
vandalism, the original fountain figures are
in the Maximilian Museum, in the immediate
neighbourhood. Here they can be viewed free
of charge.
Due to their significance and increasingly
representative function, the fountains will
always receive special protection and thorough care. They are cleaned twice a week.
In winter, the three fountains are encased
in a wooden structure to protect them from
snow and frost, as wood - in contrast to glass
or metal cladding material - does not tend
to produce condensation (see Management
Plan, Measure ER 4a).

Detailed information on the care, maintenance and use of the monumental fountains, as well as the measures
that have been decided and planned for their preservation and sustainable future development, can be found
in the attached Management Plan, Sections 7.1.4 / 7.2.4.
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4.a.5 Fields of Action for the Stadtmetzg

12. Stadtmetzg
Entry in the
conservation
register
D-7-61-000-679

Current state of preservation:
Condition: All nominated power plants are
still in use and in a very good condition given
the continual maintenance and care theyreceive in the normal course of operations.
Known damages and repair measures:
None.
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4.a.6 Fields of Action for the Power plants

Conservation strategy:
Heritage conservation: All repair and alteration measures and structural work have to be
coordinated with the City of Augsburg‘s lower
heritage conservation authorities, and need
permission to go forward in line with conservation requirements. The Stadtmetzg additionally falls under the group protection order
of the historical city centre, which means that
the cityscape cannot be significantly changed
from its surroundings (file number E-7-61-000-1).
Buffer zone: The Stadtmetzg lies within the
buffer zone designated for the Lech district,
which offers additional protection.
Design guideline: The interaction with the
public streetscape in the immediate vicinity of
the building is controlled by the design guideline for the Augsburg inner city of 7.11.2014,
which ensures comprehensive perimeter
protection.
Sustainable usage: The Stadtmetzg is continually maintained and cared for. Today the
city meat facility is used by the City of Augsburg Social Services Department. The current
usage of the building by Augsburg‘s Social
Services Department facilitates its continual
care by the local authority.

Detailed information on the care, maintenance and use of the city meat facility, as well as the measures
that have been decided and planned for their preservation and sustainable future development, can be found
in the attached Management Plan, Section 7.1.5.
356
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13. Power plant on
the Fabrikkanal
D-7-61-000-1935
14. Power plant on
the Singold
D-7-61-000-1270
15. Power plant on
the Stadtbach
D-7-61-000-1936
16. Power plant at
the Wolfzahnau
D-7-61-000-1212
17. Power plant on
the Proviantbach
D-7-61-000-1937
18. Power plant on
the Senkelbach /
Riedinger
D-7-61-000-1934
19. Power plant on
the Wertachkanal
D-7-61-000-1444
20. Power plant in
Gersthofen
D-7-72-147-22
21. Power plant
in Langweid
D-7-72-171-16
22. Power plant
in Meitingen
D-7-72-177-17

Conservation strategy:
Heritage conservation: All repair and alteration measures and structural work have to be
coordinated with the City of Augsburg‘s lower
heritage conservation authorities and need
permission to go forward in line with conservation requirements.
Buffer zone: A five-metre-wide buffer zone
has been established for the nominated
watercourses and canals. The visual image of
the power plants is therefore.

Detailed information on the care, maintenance and use of the power plants, as well as the measures
that have been decided and planned for their preservation and sustainable future de-velopment, can be found
in the attached Management Plan, Sections 7.1.6 / 7.2.6.
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Chapter 4.b
Factors affecting the Property

• Integration of necessary transport
infrastructure

f
Living cities like Augsburg need to permanently adapt their infrastructure. The
nominated property extends throughout
the entire city which means that it intersects in places with planned infrastructure
measures. When conceiving of and planning these projects great attention must be
given to minimizing any negative impacts on
the nominated property and to ensuring a
sensitive integration of new infrastructure.

Installation of modern
technology for energy

In Section 5 of the Management Plan, the
following challenges have been defined
in connection with the maintenance
and sustainable future development of the
nominated properties:

generation in the
drinking Waterworks at
Hochablass...

4.b.1 Development Pressures

—
—
—
—
—
—
—
—
—
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of the cityscape so that they can be appreciated and actively experienced in the long
term. In this context, the visual connections
illustrated in chapter 4 are crucial. This is an
objective which may have to be coordinated
and reconciled with other planned projects
concerning e.g. the ecological functions
of green spaces in the city of Augsburg.

• Technical further development and
changes in norms
• Protection of important visual axes
The Water Management System of Augsburg
has developed continuously over the last 700
years. Technical innovations and changed
standards will make adjustments to the system
necessary also in the future, e.g. as regards
the existing power stations that are part of the
nomination, but also as a result of planned
new power plants such as the one at Ölhöfle.
It is of paramount importance that the
necessary adaptations of Augsburg’s water
supply system be designed and implemented in a sensitive manner and in keeping
with the requirements of a World Heritage
Site. The drinking Waterworks at Hochablass can act as a model here: In the course
of its modernisation and conversion for
energy generation; the old machinery was
kept in place and its value preserved.
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One of the general objectives must be to
guarantee an unrestricted experience of the
diverse elements within the City of Augsburg
that are being nominated. In this connection,
the various water towers which form part of
the nominated property have an important
role to play. These towers must remain part

f
...while preserving the
original machinery

p
During summer months, the
view of the Red Gate and
water towers is restricted by
urban green and by a screen
visually protecting
the open-air theatre
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4.b.2 Environmental pressures

• Water shortage and flooding
Water Shortage: The Natura 2000 area
Stadtwald Augsburg (cf. Habitats Directive)
is characterized by a network of approx.
70 kilometres of water bodies classified
as belonging to Category III of the Bavarian Water Act. This network of water
courses is part of a historic water management system that has developed over
the course of more than 800 years. From
the point of view of nature conservation,
the development potential of the region’s
streams and canals as habitats is very high
because of their contributing function to
the network of biotopes in the area.

—
—
—
—
—
—
—
—
—
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p

However, in recent decades the water level
in the Stadtwald (city forest) has fallen as a
result of earlier regulations of the Lech which
caused the river bed to deepen. This means
that the stability of the closed ecological
system Stadtwald is put at increased risk.
The Water Management Authority in
Donauwörth has gone to great lengths
to counter this trend by launching
a project called “Licca liber”.

Flooding at
Hochablass
in August 2005

Flooding: During the last two decades
sustained precipitation affecting large areas
in the south of Bavaria has led to numerous
flooding events along the southern tributaries to the Danube in Bavaria, e.g. the Lech.
The main reasons for this are:

• a degradation of rivers and the flood
plains near them which has meant
that retention areas were lost;

4.b.3 Natural disasters and
risk preparedness

• changes in the landscape caused by the
draining of marshland, through impervious
surface coverage and intensified agricultural
and forestry uses which in turn have led to
a lower water uptake capacity of the soil;

• Lightning and fire

• ongoing climate change which has
been accompanied by an increase in
heavy rainfall and flooding events.

f

Under extremely adverse conditions, lightning and fire could cause damag to the
nominated buildings, although this is unlikely
due to pertinent protection measures.
Possible damages due to flooding are considered under “4.b.2 Environmental pressures”.

These developments constitute a particular risk for the Hochablass (weir) that
is part of the present nomination.

Flooding at Hochablass
in Mai 1999
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4.b.4 Responsible visitation
of World Heritage sites

• Utilisation pressure
There are several elements in The Water
Management System of Augsburg which
are particularly sensitive to potential
excessive use:

—
—
—
—
—
—
—
—
—
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and valuable wooden constructions. Their
stairways and ceilings are delicately designed and should not be exposed to overuse
by e.g. large numbers of visitors. In recent
years, wear damage resulting from excessive use was detected in the water towers.

• The water towers, which form part of
the nomination, especially the Small and
Large Water Towers (Kleiner und Großer
Wasserturm) as well as the Kastenturm
(Box Tower) at Rotes Tor. These towers,
dating back to the 17th and 18th centuries
respectively, feature highly sophisticated

• The city forest (Stadtwald) including its
network of water courses with an overall
length of approximately 70 kilometres,
constitutes a highly sensitive ecosystem. It
is crucial that this ecosystem be protected
from overuse because it is an integral part of
the efforts by the city to protect its drinking water resources, one of Augsburg’s
top priorities for centuries, which will also
remain unchanged also in the future.
• Augsburg’s inner city. Generally
speaking, the inner city can be called
‘robust’, but it should be protected from
pressures occasioned by large numbers of visitors, e.g. using buses.

f
Spiral stairways in the
Small Water Tower
(Kleiner Wasserturm) at
Rotes Tor
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In the following table the above-menitioned risks are related to the various field of actions
and elements respectively. Besides, significant attributes are menitioned, which are expressing the Outstanding Universal Vaue and therefore must not be compromised.
Nominated elements, specific attributes and risks
Field of action / Key
attributes to be sustained

No.

Associative values related
to The
water
management
Watermanagementsystem
System in general

Attributes

Water courses and
canals

1

Elements
• Idea of separation of drinking- and

Lech canals
• Vorderer Lech (Western Lech

Attributes

(canal))
Mittlerer Lech (Middle Lech (canal))
Hinterer Lech (Eastern Lech (canal))
Stadtgraben
Stadtbach
Brunnenmeisterbach

• Course of the canals has not been

changed through centuries
• Continuous preservation (since

1276 periodical maintenance and
cleaning)

2
Attributes

Eiskanal / Canoe Course
• Fully authentic ensemble with an

artificially designed whitewater
watercourse, specific landscape
design and surrounding buildings
• Visual integrity: Visual site lines
integrated in the landscape design

3

Waterworks at Rotes Tor (Red Gate)
• Large and Small Water Tower /

Upper and Lower fountain
master’s house
• Kastenturm (Box Tower)
• Red Gate/ Aqueduct
Attributes

• Architectural ensemble with out-

standing artistic quality and exceptional valuable interior elements
• Technical facilities developed continuously throughout centuries
• Visual integrity: sight lines
to Rotes Tor
• Original instruction plans and paintings in Small Water Tower
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Field of action / Key
attributes to be sustained

No.

Elements

Risks

No risks are known at present.

Drinking Waterworks

4

Lower waterworks

Impound of water courses:

process water
• Longstanding progressive and
holistic city ownership

•
•
•
•
•

Drinking Waterworks

Risks

• Unterer Brunnenturm

(Lower water tower)
• Pump house/ Zirbelnuss canal
bridge

Development pressures:
Integration of necessary
infrastructure measures:

Attributes

architectural quality

1.Planned infrastructural measures (MAN Bypass / Northern
circular road, Tram Line 5, Cycle
lane Holzbach).

• Connection between pumping

station and water tower
• Position of watercourses
(cast iron canal bridge)
• Visual integrity: sight lines to
water tower

Environmental pressures:
Water shortage and flooding:
5

1.Falling of water level and ecological instability in city forest
(Stadtwald)
2.Flooding and washout of
channel walls

Attributes

1.Cautious maintenance and
thinning-out the city green
(SD 2c)
1.Utilisation concept for the
ensemble of the water towers
at Rotes Tor and the open-air
venue (Freilichtbühne) (SD 2d)
Environmental pressures:
Damages due to humidity:

Waterworks at Vogeltor
• External appearance of water

tower has not been altered since
construction
• Outlines of former punping station
are still visible on city wall
• Visual integrity: sight lines to Vogeltor

Impacts due to visitors and
tourists:
Utilisation pressure:
1.Establishment of additional
cycle lanes, boardwalks and leisure facilities along Augsburg’s
water system (SD 1a, SD 1b).
2.Implementation of canoe
world championships and upgrading the World Championship facility on Eiskanal (SD 1i)
Development pressures:
Maintaining important vistas:

• Ensemble with exceptional

6
Attributes

1.Impound of water in canals
and in the environment of
nominated objects.
Natural disasters and risk
preparedness:
Lightning and fire:
1.Preservation against damages
due to lightning and fire.
Responsible visitation of
World Heritage sites:
Utilisation pressure:
1.Damages of delicately
designed wooden constructions
and wear damages of historic
wooden stairways due to
visitors. (cf. PRE 2a, EC 2a)
2.Utilsation concept Rotes Tor
(cf. EC 2a)

Waterworks at Hochablass
• Continuity of technical develop-

ment throughout centuries
• Outstanding architecture with

exceptional valuable interior
elements
• Fully authentic technical
equipment
Water engineering
structures

7
Attributes

Hochablass (weir)
• Continuity of the weir at this loca-

tion throughout several centuries
• Authentic ensemble with high

architectural quality
8
Attributes

Galgenablass (culvert)
• Shows the idea of separation of

drinking water and process water
on a modest scale

Development pressures:
Technical further development:
1.Restauration of Hochablass
(weir) (PRE 3a)
Environmental pressures:
Water shortage and flooding:
1.Floodings and flood catastrophes at Hochablass (weir).
2.Extreme water shortage.

1.Control of damages due to
humidity at Ensemble Rotes Tor.
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Field of action / Key
attributes to be sustained

No.

Elements

Risks

Fountains

9

Augustusbrunnen
(Augustus fountain)

Environmental pressures:
Acid rain:

10

Merkurbrunnen
(Mercury fountain)

11

Herkulesbrunnen
(Hercules fountain)

1.Corrosion damages due to
acid rain and green patina due
to abusive bronze on marble
elements.

Attributes

• Representative fountains with

outstanding artistic quality
• Visual integrity: visibility in
urban space

Field of action / Key
attributes to be sustained
Power plants

No.

Power plants of the cotton spinning
mill on the Stadtbach canal
15
Attributes

16

1.Blockage of water pipes of the
fountains due to calcareous well
water. Generation of a chalk-bed
on sculptures and basins.

Attributes

17
Attributes

Attributes

• Innovative technological develop-

ment used throughout centuries
• Extraordinary architectural quality
• Visual Integrity: visibility in urban
space

Power plants

Attributes

• Visual integrity of all power plants

is to be preserved according to
sight lines indicated in chapter 4
Hydraulic power plants of the ZNFG
13
Attributes

Power plant on the Fabrikkanal
• Authentic transmission drive with

rope pulleys
14
Attributes

Power plant on the Singold
• Authentic transmission drive

using bevel gears

Power plant on the Wolfzahnau
• Authentic technical equipment
• Authentic building dating

Power plant on the Proviantbach

Risks
2.Damages and washout of
power plant buildings due to
flooding.
3.Floatsam refuse in canal system due to flooding and water
shortage in canal sections behind.
Natural disasters and risk
preparedness:
Lightning and fire:
1.Preservation against damages
due to lightning and fire.

• Authentic technical equipment

dating from 1922
Power plant of the L.A. Riedinger company
18

Stadtmetzg

• Authentic technical equipment
• Authentic building dating

from 1903

1.Damages due to vandalism.
12

Power plant on the Stadtbach

from 1873

Calcareous well water:

Responsible visitation of
World Heritage sites:
Vandalism:

Stadtmetzg

Elements

Environmental pressures:
Damages due to humidity:

Attributes

Power plant on the Senkelbach /
Riedinger
• Authentic technical equipment

from 1923
Power plant for the electricity supply of the
Augsburg trams

1.Humidity in building walls.
Natural disasters and risk
preparedness:
Lightning and fire:

19

Power plant on the Wertachkanal

1.Preservation against damages
due to lighting and fire.

Attributes

• authentic technical equipment
• authentic architecture dating

Developmnet pressures:
Maintaining important vistas:

Power plants on the Lechkanal (LEW)

from 1920
20

1.Cautious maintenance and thinning-out the city green (SD 2c)

Attributes

Power plant Gersthofen
• Authentic architecture, dating

from 1901, including 1904
extension by a steam power
plant

Technical further development:
1.Raised maximum storage level
(water retention) and safety
adjustments to the power plant
on the Fabrikkanal (SD 6c)

21
Attributes

Power plant Langweid
• Authentic architecture, 1907
• One authentic machine set da-

ting from 1907, one from 1938,
both nowadays accessible in a
museum

Environmental pressures:
Water shortage and flooding:
1.Damages of turbines of power
plants due to water shortage
(particularly Francis-Turbines).

21
Attributes

Power plant Meitingen
• Fully authentic power station in-

cluding technical equipment and
architecture dating from 1922

i
Table. 5.1: Nominated elements, attributes and risks
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• Authentic building dating

from 1903
17
Attributes

Power plant on the Proviantbach

preparedness:
Lightning and fire:
1.Preservation against damages
due to lightning and fire.

• Authentic technical equipment

dating from 1922
Power plant of the L.A. Riedinger company
18
Field of action / Key
attributes to be sustained
Power plants

Power plant on the Senkelbach /
Riedinger

Attributes
No.

• Authentic technical equipment
Elements
from 1923
plantsfor
ofthe
theelectricity
cotton spinning
Power plant
supply of the
mill on thetrams
Stadtbach canal
Augsburg

15
19

Power plant
planton
onthe
theWertachkanal
Stadtbach
Power

Attributes

technical equipment
equipment
• Authentic
authentic technical
Authentic architecture
building dating
• authentic
dating
1873
from 1920

16
on the(LEW)
Wolfzahnau
Power
plantsPower
on theplant
Lechkanal
Attributes
20
Attributes
17
Attributes
21

i

• Authentic
equipment
Power
planttechnical
Gersthofen
• Authentic building dating
• Authentic architecture, dating
from 1903
from 1901, including 1904
Power
plant by
onathe
Proviantbach
extension
steam
power
plant
• Authentic technical equipment

Risks
2.Damages and washout of
power plant buildings due to
flooding.
3.Floatsam refuse in canal system due to flooding and water
shortage in canal sections behind.

1
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Natural disasters and risk
preparedness:
Lightning and fire:
1.Preservation against damages
due to lightning and fire.

4.b.5 Number of inhabitants within
the property and the buffer zone

dating
fromLangweid
1922
Power
plant

Power plant of• the
L.A. Riedinger
company
Attributes
Authentic
architecture,
1907
• One authentic machine set da18
Power plant on the Senkelbach /
ting from 1907, one from 1938,
Riedinger
both nowadays accessible in a
Attributes
• museum
Authentic technical equipment
from 1923
21
Power plant Meitingen
Power plant for the electricity supply of the
Attributes trams
• Fully authentic power station inAugsburg
cluding technical equipment and
19
Power
plant ondating
the Wertachkanal
architecture
from 1922
Attributes
• authentic technical equipment
• authentic architecture dating
from 1920

Estimated population located within:

Power plants on the Lechkanal (LEW)

Year:
2017

20

Attributes
Table. 5.1: Nominated elements, attributes
and risks

21
Attributes

Power plant Gersthofen

Area of nominated property:
15 permanent inhabitants
Buffer zone:
2.890 permanent inhabitants
Total:
2.905 permanent inhabitants

• Authentic architecture, dating

from 1901, including 1904
extension by a steam power
plant
Power plant Langweid
• Authentic architecture, 1907
• One authentic machine set da-

ting from 1907, one from 1938,
both nowadays accessible in a
museum
21
Attributes

Power plant Meitingen
• Fully authentic power station in-

cluding technical equipment and
architecture dating from 1922

i
Table. 5.1: Nominated elements, attributes and risks
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KAPITEL 2.B
5.a1.Lechkanäle			
Ownership
1.a Vorderer Lech

374
				

S.XX

Mittlererdesignation
Lech
			
5.b1.b
Protective

S.XX
377

				

S.XX

Stadtgraben
				
5.c1.e
Means
of implementing
protective measures

1.c Hinterer Lech

S.XX
380

1.g Stadtbach

Chapter 5
Protection and
Management of
the Property

				S.XX
		S.XX 382
2.j Eiskanal/ Kanufahrt
			
S.XX

5.c.1
pollution control
1.hWater
Brunnenmeisterbach
5.c.2 Nature conservation

382

2.Trinkwasserwerke

5.c.3
heritage
2.aFederal
Wasserwerk
amprotection
Roten Tor in Germany
		S.XX 382
2.b Unteres Brunnenwerk
		S.XX
5.c.3.1
The Bavarian am
Heritage
Protection
Act (BayDSchG)
383
2.c Brunnenwerk
Vogeltor
		S.XX
2.d Trinkwasserwerk am Hochablass
		S.XX
5.c.3.2
Fostering Regional and City Traditions
384
		
(in 3.Wasserbauwerke
the Free State of Bavaria)
3.a Hochablass
				
S.XX
5.c.4
Law
3.bBuilding
Galgenablass
			S.XX 385

5.d Existing plans related to municipality and region
in 4.
which
the proposed property is located
Monumentalbrunnen

386

4.a Augustusbrunnen
			
5.d.1
legal framework regarding
4.b Implementation
Merkurbrunnen of the
			
water
in Augsburg
4.c Herkulesbrunnen
			

S.XX
386
S.XX
S.XX

5.d.1.1
of waters of category III
5. Systematic
Stadtmetzgmaintenance
				

386
S.XX

5.d.1.2 Water protection control ordinance for the
Augsburg’s
Stadtwald (city forest)
6. Kraftwerke

386

6.a Kraftwerke der ZNFG

		S.XX

5.d.2
of the legal framework
for nature		S.XX 388
6.bImplementation
Kraftwerke der Bauwollspinnerei
am Stadtbach
conservation
in Augsburg
6.c Kraftwerk
der Firma L.A. Riedinger
		S.XX
6.d Kraftwerk am Wertachkanal
		S.XX
6.e Kraftwerke am Lechkanal
		S.XX
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5.d.2.1 FFH Management Plan

388

5.d.2.2 Ordinances

388

5.d.2.3 Municipal statute on the use of city
Green in Augsburg

389

—
—
—
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5.g Sources of expertise and training in conservation
andKAPITEL
management2.B
techniques

399

5.h1.Lechkanäle			
Visitor facilities and infrastructure

399
			

1.a Vorderer Lech

				

5.h.1
1.bAdopted
Mittlerer measures
Lech
			
1.c Hinterer Lech

			
S.XX

399
S.XX

				

S.XX

5.d.2.4 Protective programme for species and biotopes (2013) 389

5.h.2
projects 				
1.e Priority
Stadtgraben

401
S.XX

5.d.2.5 Augsburg’s Biodiversity Strategy

390

5.i 1.h
Policy
and programmes related
to the presentation
403
Brunnenmeisterbach
		S.XX
and2.jPromotion
of the Property
Eiskanal/ Kanufahrt
			
S.XX

5.d.2.6 Parkland and City Green Development
Concept (under elaboration)

390

1.g Stadtbach

5.i.1.
New media
2.Trinkwasserwerke

5.d.3 Implementation of the legal framework for
390
monument upkeep in Augsburg 		
5.d.3.1 Preservation and Conservation of Heritage Elements

390

5.d.4 Implementation of the legal framework
for Building in Augsburg

391

5.d.4.1 Zoning and Land-use plan
(preparatory planning guidelines)

391

5.d.4.2 Local Development Plans (legally binding)

392

5.d.4.3 Urban redevelopment

392

5.d.4.4 Informal planning instruments and guidelines

393

5.e Property Management Plan or other Management System 397
5.f Sources and levels of finance
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				S.XX

398

403

2.a Wasserwerk am Roten Tor
		S.XX
5.i.2.
material
2.bEducational
Unteres Brunnenwerk
		S.XX 404
2.c Brunnenwerk am Vogeltor
		S.XX
5.i.3.
of lectures, am
publications
and events
2.dSeries
Trinkwasserwerk
Hochablass
		S.XX 405
		
5.i.4.
Cooperation with universities and adult education
405
3.Wasserbauwerke
centres
3.a Hochablass
				
S.XX
3.b Galgenablass
			S.XX

5.i.5. Networks and cooperation

405

5.i.5.1.
International exchange
4. Monumentalbrunnen

405

4.a Augustusbrunnen
			
5.i.5.2.
Tourism and the UNESCO-Welterbestätten
4.b Merkurbrunnen
			
Deutschland
e.V. (Association)
4.c Herkulesbrunnen
			

S.XX
406
S.XX
S.XX

5.i.5.3.
The German UNESCO
commission (DUK)
5. Stadtmetzg
				

407
S.XX

5.i.5.4. Organization of World Heritage Cities

407

6. Kraftwerke
5.j 6.a
Staffing
levels der
andZNFG
expertise		S.XX
(professional,
407
Kraftwerke
technical,
maintenance)
6.b Kraftwerke
der Bauwollspinnerei am Stadtbach
		S.XX
6.c Kraftwerk der Firma L.A. Riedinger
		S.XX
6.d Kraftwerk am Wertachkanal
		S.XX
6.e Kraftwerke am Lechkanal
		S.XX
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Ownership structure and municipal responsibilities

Protection and Management of the
Property

Chapter 5.a

Element

Element of the nominated property

Owned by

1

Lech canals in the historic centre

City of Augsburg, civil engineering inspectorate

2

Eiskanal / Kanustrecke, (Eiskanal / Canoe Course)

City of Augsburg, Sports and bathing agency

3

Waterworks at Rotes Tor (Red Gate)

Ownership
In accordance with Sect 132 of the Operational
Guidelines, a Management Plan was prepared
for the nominated property and adopted by
Augsburg City council. In particular, the objective of this Management Plan is to guarantee
the safeguarding of the ‘Outstanding Universal
Value’ of the nominated property. Further,
measures for its sensitive sustainable development shall be adjusted with the preservation
of the nominated property. In this context,
this Management Plan serves as a strategic
instrument for defining objectives with regard
to preservation and sustainable development,
for evaluating the need for action, for pointing
out areas of synergy and conflict, for coordinating already existing measures and for defining
high-priority projects.
The proposed Statement of Outstanding Universal Value (see 3.3) suggested in the context
of the nomination process therefore represents
the starting point for this Management Plan.
It is also important to provide a foundation on
the basis of which future periodic reporting to
the UNESCO World Heritage Committee and
its advisory organisation for World Cultural
Heritage sites, ICOMOS International, can take
place. This reporting must take place every six
years.
In the following, central elements of the
Management Plan are explained.
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The hydraulic structures, the historical waterworks and water well/fountain works, the
monument fountains and the Stadtmetzg
(meat cutting, storage and market facility)
are the property of the city of Augsburg. The
responsibility for these properties lies with
different offices within the city administration.
Stadtwerke Augsburg Wasser GmbH, a wholly-owned subsidiary of the City of Augsburg,
is the owner of the Waterworks at Hochablass.
The nominated power stations are owned by
companies and / or private individuals.
The nominated watercourses and the canals
usually represent separate plots of land which
are the property of the City of Augsburg. In
individual cases, the canals run through private
land. In these cases, the ownership and maintenance obligations regarding the channel bed
and side walls are individually regulated.
The following table provides a detailed overview about the ownership structure respectively the responsibilities within Augsburg’s City
administration.

4

Rotes Tor (Red Gate), Großer
Wasserturm, Kleiner Wasserturm (Large and
Small Water Tower)

City of Augsburg, Local Authority Land
Registry Office Rights of use: Regio Augsburg
Tourismus GmbH

Aqueduct,
footpath through the gate

City of Augsburg, Building Surveyor’s Office

Inner courtyard of the red gate and annex

City of Augsburg, Augsburg Theatre

Town wall

City of Augsburg, Building Surveyor’s Office

Lower Brunnenmeisterhaus (fountain masters
house), Handwerkerhof

City of Augsburg, Local Authority Land Registry
Office Hereditary leasehold of the Chamber of Crafts

Kastenturm (Box Tower)

City of Augsburg, Local Authority Land Registry Office

Lower Waterworks (Unteres Brunnenwerk)

City of Augsburg, Local Authority
Land Registry Office
rented to a cinema operator (Pumpenhaus), and a
private individual (tower) respectively

5

Waterworks at the Vogeltor (Bird Gate)

City of Augsburg, Local Authority Land Registry Office

6

Waterworks at Hochablass

Municipal utility company
(Stadtwerke) Augsburg Wasser GmbH

7

Hochablass (weir) diversion / Lech weir
Plot of land / river bed Lech

Free State of Bavaria
Water resources office Donauwörth

Hochablass discharge / Lech weir

City of Augsburg, Civil Engineering Department

Hydropower plant

Stadtwerke Augsburg Energie GmbH

8

Galgenablass (culvert)

City of Augsburg, Forestry commission and
Civil Engineering Department

9-11

Fountains

City of Augsburg, Building Surveyor’s Office

12

Stadtmetzg meat cutting, storage and market facility

City of Augsburg, Local Authority Land Registry Office

13

Power plant on the Fabrikkanal

Fabrikkanal Kraftwerk GmbH & Co. KG
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14

Power plant on the Singold

Private property

15

Power plant on the Stadtbach

Stadtbach Kraftwerk GmbH & Co. KG

16

Power plant on the Wolfzahnau
over the canal

Stadt Augsburg, hereditary encumbrance for
Wolfzahnau Kraftwerk GmbH & Co. KG

on land

Wolfzahnau Kraftwerk GmbH & Co. KG

17

Power plant on the Proviantbach

Proviantbach Kraftwerk GmbH & Co. KG

18

Power plant on the Riedinger / Senkelbach

Riedinger Kraftwerk GmbH & Co. KG

19

Power plant on the Wertachkanal

Kurz & Winter Wertachkraftwerk GmbH & Co. KG

20

Power plant Gersthofen

Lechwerke AG

21

Power plant Langweid

Lechwerke AG

22

Power plant Meitingen

Lechwerke AG

—
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Chapter 5.b
Protective designation
The conservation of the nominated elements
is relevant to the prevention of water pollution,
the conservation of nature and the preservation of monuments.

All nominated elements are legally protected
under the Bavarian Heritage Preservation Act.
A large section of the nominated elements also
lies within the Ensemble Heritage area known
as the ”Ensemble Altstadt Augsburg“, wherein
here, additional preservation is provided.

Responsibility for further watercourses in the nomination area
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Waterways in the Stadtwald (city forest)

City of Augsburg, Forestry commission
and Civil Engineering Department

Approaches to Neubach and Hauptstadtbach

City of Augsburg, Sports and bathing agency

Singold brook

City of Augsburg, civil engineering inspectorate

Fabrikkanal / Wertachkanal / Holzbach /
Senkelbach (canals and brooks)

City of Augsburg, civil engineering inspectorate

Vereinigter Stadt- und Proviantbach (canal)

City of Augsburg, civil engineering inspectorate

Neubach (canal)

City of Augsburg, civil engineering inspectorate

Hauptstadtbach/Herrenbach/Proviantbach
(canals)

City of Augsburg, civil engineering inspectorate

Wertach between the estuary Senkelbach and
discharge into the Lech

Free State of Bavaria,
Water resources office Donauwörth

Lech between Wolfzahnau (a pasture) and Abzweig Lechkanal (junction with Lech canal)

Free State of Bavaria,
Water resources office Donauwörth

Lechkanal

Lechwerke AG

p
Ensemble heritage area
‚Ensemble Altstadt
Augsburg‘
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Bavarian Heritage list of Bavarian Heritage Protection Agency (BLfD)
A large part of the nominated elements is located in the Ensemble Heritage area
‘Ensemble Old Town Augsburg’ (E-7-61-000-1)
Field of action

No.

Elements

Field of action

Water courses and
canals

1

Lech canals (D-7-61-000-1933)

Power plants

Drinking waterworks

• Vorderer Lech (Western Lech (canal))
• Mittlerer Lech (Middle Lech (canal))
• Hinterer Lech (Eastern Lech (canal))

• Stadtgraben
• Stadtbach
• Brunnenmeisterbach

2

Eiskanal/ Canoe Course (D-7-61-000-1467)

3

Waterworks at Rotes Tor (Red Gate)
• L
 arge and Small Water Tower / Upper
and Lower fountain master’s house
(D-7-61-000-58)

4

• K
 astenturm (Box Tower)
(D-7-61-000-969)
• Red Gate/ Aqueduct
(D-7-61-000-60)

Lower Waterworks

No.

Elements
Power plant of the L.A. Riedinger company

18

Power plant on the Senkelbach / Riedinger (D-7-61-000-1934)
Power plant for the electricity supply of the Augsburg trams

19

Power plant on the Wertachkanal (D-7-61-000-1444)
Power plants on the Lechkanal (LEW)

20

Power plant Gersthofen (D-7-72-147-22)

21

Power plant Langweid (D-7-72-171-16)

22

Power plant Meitingen (D-7-72-177-17)

• Unterer Brunnenturm (Lower water tower) (D-7-61-000-972)
• Pump house/ Zirbelnuss canal bridge (D-7-61-000-1040)

Water engineering structures

Fountains

Stadtmetzg

5

Waterworks at Vogeltor (D-7-61-000-1)

6

Waterworks at Hochablass (D-7-61-000-959)

7

Hochablass (weir) (D-7-61-000-1199)

8

Galgenablass (culvert) (D-7-61-000-1946)

9

Augustusbrunnen (Augustus fountain) (D-7-61-000-823)

10

Merkurbrunnen (Mercury fountain) (D-7-61-000-640)

11

Herkulesbrunnen (Hercules fountain) (D-7-61-000-650)

12

Stadtmetzg (D-7-61-000-679)

Power plants

Hydraulic power plants of the ZNFG
13

Power plant on the Fabrikkanal (D-7-61-000-1935)

14

Power plant on the Singold (D-7-61-000-1270)
Power plants of the cotton spinning mill on the Stadtbach canal
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15

Power plant on the Stadtbach (D-7-61-000-1936)

16

Power plant on the Wolfzahnau (D-7-61-000-1212)

17

Power plant on the Proviantbach (D-7-61-000-1937)
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i
Table 10.1: Implementation of the World Heritage Convention,
of the Operational Guidelines and of relevant charters and
declarations at the local level of the city of Augsburg

Guidelines and statuary instruments for the implementation of the Management Plan

Chapter 5.c

Water pollut. control

Nature conservation

Heritage Protection

Building law

EU Water framework
directive (WRRL)

Fauna Flora Habitat
Directive (Natura
2000 Network)

Federal heritage
protection in Germany

Regional Planning
Act (ROG)

Water Management Act

Federal nature
conservation law

The Bavarian Heritage
Protection Act (BayDSchG)

Development Programme of Bavaria (LEP)

Bavarian Water
Act (BayWG)

Bavarian Nature
Conservation Act

Fed. Building
Code (BauGB)
-Urban redevelopment

Drinking Water
Protection

Bavarian Building
Regulation (BayBO)

Means of implementing protective
measures
Hereinafter, it is explained which legislative
instruments are serving as a basis to implement the international objectives of UNESCO
in the Federal Republic of Germany and the
Free State Bavaria in order to manage upkeep
and sustainable development of The Water
Management System of Augsburg. This compilation is divided in the following four pillars:
1. Water pollution control
2. Nature conservation
3. Heritage protection
4. Building law
With regard to each of the pillars first the
existing legislative and informal instruments on
European, German, as well as on the regional
level of the Free State Bavaria will be explained
in keywords. Chapter 5.d will explain the planning instruments used on the local level of the
City of Augsburg to implement this legislative
framework. In summary, the following legislative and informal guidelines are taken into
account:
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municipal level in Augsburg
Implementation on
in Augsburg
Water pollut. control

Nature conservation

Heritage Protection

Building law

Systematic maintenance
of waters of category III

FFH- Management Plan

Preservation and Conservation of heritage
objects

Zoning and
land-use plan (FNP)

Water Protection Control
Ordinance for the Augsburg’s
Stadtwald (city forest)

Ordinances and
guidelines:

Fostering regional and
city traditions (Heimatpflege/Stadtheimatpflege)

Local development plans

• C
 ityforestnatureconservation
area
• Landscapeconservationarea
Wolfzahnau
• NatureconservationareaFirnhaberau
• Landscapeprotectionarea
Lechauen und Kuhseengebiet
• Ordinancetoprotectexistingtrees
in the urban area of Augsburg
• Ordinance of the city of Augsburg
to protect trees and bushes in the
area of the Altstadtring
• Ordinance of the city of Augsburg
to protect trees and bushes in the
area of the Pferseer Wertachauen
floodplains
• Municipal statute on the use of
city green in Augsburg
• Protectiveprogrammefor
species and biotopes
• Augsburg’s biodiversity strategy
• Parkland and city green developmentconcept(underelaboration)

Informal planning instruments and guidelines:
• Augsburg’s Guidelines for
theFuture
• UrbanDevelopment
Concept(STEK)
• Design Guidelines for the
inner city of Augsburg
• Design Guidelines
Maximilianstraße
• CulturalParkRotesTor
(KulturparkRotesTor)
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5.c.1 Water pollution control
Water pollution control involves the task of
protecting coastal and surface waters as
well as ground water from degradation. It
contains various detailed protective goals
which can be divided up into maintaining
the purity of drinking and process water and
the protection of ecosystems dependent on
water as a part of the nature conservation.
In this context, the following laws and ordinances are relevant:

• EU Water Framework Directive
• Federal Water Management Act (WHG)
• The Bavarian Water Act (BayWG)
• Drinking Water Protection (Potable Water
Ordinance)

5.c.2 Nature conservation
The following nature conservation laws,
which apply at the national, regional and
local levels, play an essential role in the
implementation of the maintenance and sustainable further development of Augsburg’s
water system:
• Fauna Flora Habitat Directive
(Natura 2000 Network)
• Federal Nature Conservation Law
• Bavarian Nature Conservation Act
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5.c.3 Federal heritage protection in
Germany

5.c.3.1 The Bavarian Heritage
Protection Act (BayDSchG)

Heritage protection serves the protection of
cultural monuments and whole ensembles
with historic and cultural relevance. Heritage
protection measures aim at ensuring that
monuments are preserved for posterity and
are not changed, damaged, degraded or
destroyed. The law on monuments in Germany
comes under the category of special administrative law. This law sets out the framework for
the protection of monuments. It provides legal
definitions and covers the protection, treatment and financial support for repairs of cultural monuments. In the German constitution,
the protection of monuments comes under
the cultural sovereignty of the Länder (Art. 30
Basic Law). There is therefore no national law
on monuments. Instead, there are regulations
at the level of the Länder.
Protection of monuments is part of the protection of cultural property. Measures necessary
for the maintenance of cultural monuments
are termed monument conservation (Denkmalpflege).

The “Bavarian Heritage Protection Act (BayDSchG)” of the Free State of Bavaria forms the
statutory basis for the protection of monuments in Bavaria; the version in force dates
from June 25, 1973, and it was last amended
of April 4, 2017 (GVBl. p. 70).
The Bavarian Heritage Protection Act defines inter alia the concept of monuments,
it describes the correct treatment of architectural monuments, ensembles and archaeological monuments as well as registered
moveable monuments. Further, it governs
the permissions procedure and the competence of the authorities in compliance with
heritage protection.
According to Art. 1 Subsection 1 BayDschG,
monuments are man-made things or parts
thereof from a past epoch whose preservation, because of their historic, artistic, urban
design, scientific or folkloristic significance is
in the interests of the general public.
According to Art. 1 Subsection 2 BayDschG,
built monuments are defined as structures
or parts thereof (including historic decorative
details) from a past epoch which possess
the significance listed in Paragraph 1, insofar
as they are not covered by Paragraph 4.
Movable objects can also be historic decorative details if they are an integral part of an
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original interior design or a comparable
historic refurnishing or redesign.
According to Art. 1 Subsection 3 BayDschG,
built monuments can also include more than
one structure (historic district or Ensemble).
Not every individual building in the / Ensemble /needs to fulfill the requirements of Art.
1, if the townscape, square or streetscape as
a whole is worthy of preservation.
Art. 6 in connection with Art. 15 BayDSchG
determines the permission process for
built monuments according to the heritage
protection act. Accordingly, only measures
at monuments are permitted which were
approved according to the protection act
(Art. 6 Abs. 1 Satz 1). Additionally, also the
appearance of monuments is protected.
Thus, permission is required also for transformations of the environment of monuments
(Art. 6 Abs. 1 Satz 2).
The ”vicinity zone“ (”Nähebereich“) of a
monument is the area which influences the
monument or is influenced by the monument. Hence, the impact of a monument
on its environment and visual links are
protected. The extent of the protection of
the environment refers to the monument in
question and has to be judged individually
on a case-by-case basis. For example, newly
added buildings in the environment of a
monument have to be evaluated according to
the scale which is defined by the monument
for its ”vicinity zone“.
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Art. 4 BayDSchG regulates the conservation
of monuments. It is the task of owners of
monuments to maintain, repair and appropriately treat their built monuments and protect
them from danger insofar this can be reasonably demanded. Owners are obliged to
maintain their built heritage as far this can be
reasonably demanded (”Erhaltungspflicht“).
Art. 5 BayDSchG regulates the use of built
monuments. Thus, built monuments should
be used for their original purpose, to the
extent that this is possible.
The Bavarian Heritage Protection Act constitutes also the basis for the work of the
Bavarian Heritage Protection Agency (BLfD).
Being the state specialist authority responsible for this field, the Heritage Protection
Agency is directly subordinate to the Bavarian State Ministry for Education and Culture,
Science and Art.
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5.c.3.2 Fostering Regional and City
Traditions (in the Free State of Bavaria)
In its Article 13, the Bavarian Heritage
Protection Act (BayDSchG) embodies the
fostering of regional and city traditions. As a
result, Bavaria possesses a comprehensive
network of local history curators (”Heimatpfleger“) who exercise their office on behalf
of the public. The boroughs and districts
have full-time curators or civil servants
specialised in cultural affairs to attend to
matters of regional culture. The administrative districts, boroughs and cities appoint
curators of local history, who are generally
unpaid volunteers; these are supported and
advised by the Bavarian Association for
Local History.
The local history curators advise and support
the heritage protection authorities and the
corresponding regional agency in relevant
matters. The heritage protection authorities
must grant the regional agency enough time
so they can have their say in matters affecting their areas of competence. (Art. 13, (1)
BayDSchG)

5.c.4 Building Law
As the overarching control instrument,
construction law contains all regulations
on the use of land for buildings, applying to
Germany as a whole and in the local states.
Construction law is divided into planning law
(which is a federal competence) and the building code, which is the remit of the Länder.
Town planning and development in Germany
is a core competence of the towns and
municipalities. A distinction is made between preparatory planning, which addresses
zoning and land-use, and definitive planning,
which addresses actual construction (this is
also termed binding building project planning = verbindliche Bauleitplanung). The legal
framework and goals of zoning are derived
from two federal statutes, one on regional
development (ROG, cf. 10.5.1) [i.e. where]
and the other on building itself (BauGB, cf.
10.5.2) [i.e. how and what]. They are supplemented by derivative codes (e.g. BauNVO).
Requirements for specific building projects
are dealt with in the building codes of the
Länder; i.e. in this case, by the Bavarian Building Code (BayBO). Implementation of the
building code is incumbent on the Länder,
which have transferred this competence to
the administrative districts and the sovereign
towns (including therefore the City of Augsburg).
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There are also many informal planning guidelines, bye-laws and ordinances which the
municipalities are free to define themselves.
The informal planning guidelines that apply
in Augsburg are explained below (cf. 5.d.4).
In summary, the following legal framework is
relevant:
• Regional Planning Act
• Development Programme of Bavaria
(Landesentwicklungsprogramm Bayern (LEP))
• Federal Building Code (BauGB)
• Bavarian Building Regulation (BayBO)
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Chapter 5.d
Existing plans related to municipality and
region in which the proposed property is
located
The following chapter provides a detailed
overview of the implementation of the
legal framework explained in chapter 5.c
on municipal level by the City of Augsburg.
International and national levels are taken
into account and linked at a regional and
local level.
On overview referring to the implementation
of the legislative framework is provided in
table 5.3.

5.d.1 Implementation of the legal
framework regarding water in Augsburg
In order to implement the legislative framework regarding water pollution control, the
following instruments and ordinances are
applied in Augsburg.

5.d.1.1 Systematic maintenance of
waters of category III
The watercourses and canals that form part
of the nominated property come under the
category III of bodies of water. The Bavarian Water Act (BayWG) determines that in
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Bavaria the maintenance of bodies of water
of Category III (III) is a local government
task, resting, in some cases, with single-purpose vehicles such as water and soil district
boards (Wasser- und Bodenverbände). In
others, where the area enjoys a degree
of autonomy from the local community
(gemeindefreie Gebiete) this responsibility
rests with the owners.
Under § 28 of the Water Management Act
(WHG, cf. 5a.1.2) the maintenance of bodies
of water in Augsburg must be ensured by
the following: a proper functioning of the
bed of the body of water and its banks and,
if necessary, measures to restore them, to
tend to them and develop them. This shall
be done with due regard to ecology, heritage
protection and economic considerations.

5.d.1.2 Water protection control
ordinance for the Augsburg’s Stadtwald
(city forest)
To ensure the public supply of water, on
December 10, 1991 the Water Protection
Ordinance was decreed for Augsburg’s city
forest. There are strict guidelines also for the
protection of drinking water in the city forest
area.

p
Excerpt from the water protection control map for Augsburg
and Königsbrunn
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5.d.2 Implementation of the legal framework for nature conservation in Augsburg
In order to implement the legal framework in
the area of nature conservation law, the following instruments and ordinances are applied
in Augsburg.

5.d.2.1 FFH Management Plan
At present a separate FFH management plan
is being elaborated for the area 7631-371
Lechauen between Königsbrunn and Augsburg, which is part of the European FFH network. The plot 01 completely encompasses
the nature conservation area of Augsburg
urban woodland, while in the western outskirts and in the south some readjustments
have been made. The definitive version
should be completed in 2017.

5.d.2.2 Ordinances
On the basis of the Federal and the Bavarian nature conservation laws, the following
nature conservation area ordinances were
decreed in Augsburg for the nominated
property.
• The city forest is a nature conservation
area in the sense defined by § 23 BNatschG.
The protected object and area boundaries,
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the purpose of protection and prohibitions
etc. are set out in a separate ordinance. As
a well-known nature conservation and FFH
area, the Augsburg city forest enjoys comprehensive protection (Ordinance on the
nature conservation area urban woodland
of April 25,1994, Gazette of the government
of Swabia). The City of Augsburg adopted
the “Ordinance on the nature conservation
area City Forest Augsburg” so it entered into
force on May 6, 1994.
• The landscape conservation area ordinance
Wolfzahnau continues in force in the area of
Wolfzahnau at the confluence of the rivers
Wertach and Lech in the amended version of
August, 16, 2001 (Augsburg Gazette).
• Situated in the area south of the national
motorway, directly to the east of the river
Lech, which it borders, is the nature conservation area Firnhaberauheide, which was
placed under protection on April 19,1994.
• The meadows bordering the river Lech to
the north of Augsburg in the Lechhausen
district and the Kuhsee area at the Hochablass (weir) and the eastern bank of the river
Lech in the districts Hochzoll and Meringerau
also enjoy landscape protection status in
the amended ordinance of August 16, 2001
(Augsburg Gazette).
• In addition, for Augsburg, there is a finetuned system to protect copses (Augsburg
Gazette).
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1. Ordinance of the City of Augsburg to
protect trees and bushes in the area of
the Altstadtring (ring road round the historic centre) as published in the Gazette of
November 6, 1981.
2. Ordinance to protect existing trees in the
urban area of Augsburg (tree protection
ordinance) as published in the Gazette of
March 8, 2010.
3. Ordinance of the City of Augsburg to
protect trees and bushes in the area of the
Pferseer Wertachauen flood plains.

5.d.2.3 Municipal statute on the use of
City Green in Augsburg
Alongside these legal categories on nature
conservation there is a municipal “Statute on the Use of Parkland in Augsburg”
governing the use of all greenery in the city
(Augsburg Gazette, amendment of December 20,.2007).

5.d.2.4 Protective programme for species
and biotopes (2013)

p
Nature conservation
area City
Forest Augsburg

The “Protective programme for species and
biotopes” describes the overall framework
for all measures necessary for species and
biotope protection and care of the land-
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scape. It makes it possible to present and
implement the goals of nature conservation
in an informed and coordinated manner.

5.d.2.5 Augsburg’s Biodiversity Strategy
In the light of its singular biotopic features
and its natural and geographical situation
(combination of continental, sub-alpine and
sub-Mediterranean flora and fauna) the City
of Augsburg has a special responsibility to
protect and maintain biological diversity.
It perceives the alarming decline of many
animal and plant species and their biotopes
as a signal to develop a biodiversity strategy
tailored to the city district. The “Augsburg
Biodiversity Strategy” relates to the species
and bio-topes in both the populated and
unpopulated areas of the City of Augsburg; it
comprises two essential goals:
Being a cross-over task, the biodiversity
strategy should make their imprint on all
planning and action levels.

5.d.2.6 Parkland and City Green
development concept (under elaboration)
Department for City Green, Nature Conservation and Cemeteries (Amt für Grünordnung,
Naturschutz und Friedhofswesen) is currently
elaborating a “Parkland development concept” as a working basis for the urban deve-
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lopment concept (STEK) and the planned
revision of the land-scape plan integrated
in the zoning and land-use plan. In collaboration with the Lower Nature Conservation
Authority, the agency examines in each case
whether the aforementioned plans will be
affected by projects or maintenance measures.

5.d.3 Implementation of the legal framework for monument upkeep in Augsburg
In order to implement these framework
conditions concerning heritage protection,
the following instruments and ordinances are
applied in Augsburg:

5.d.3.1 Preservation and conservation of
heritage elements
According to Article 3 Subsection 2 of the
Bavarian Heritage Protection Act heritage
protection is accommodated under the autonomous powers of the local administration of
Augsburg. In the framework of the planning
guidelines the concerns of heritage protection
and upkeep, especially with regard to ensembles, shall be taken suitably into consideration. The heritage protection law is enforced
in Augsburg by the Lower Heritage Protection Authority.
Under Bavarian law, all of the elements

nominated enjoy legal protection as listed
monuments. Besides, a large part of the
nominated elements is also located in the
Ensemble Heritage area ”Ensemble Old
Town Augsburg“. Thus, additional preservation is provided.
All restoration and transformation measure
as well as all interventions due to building
activities have to be coordinated with the
Lower Heritage Protection Authority and the
Bavarian Heritage Protection Authority (BLfD)
and have to be approved in line with the heritage protection act.

5.d.4 Implementation of the legal
framework for building in Augsburg
In order to implement these framework
conditions of construction law, the following
instruments and ordinances are applied in
Augsburg:

5.d.4.1 Zoning and Land-use plan
(preparatory planning guidelines)
The Augsburg zoning and land-use plan
indicates the main features of how the city
intends to use the space available within the
city. It is preparatory in nature, indicating
how local development plans should be
drawn up but without affecting third parties.
When the zoning and land-use plan was
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digitalised in 2010, the descriptions of the
landscape plan were integrated to throw light
on issues of nature conservation and landscaping. Both the text and the drawings in
the plans were revised and republished.
It is planned to include the boundaries of
the nomination property and the buffer
zone in the zoning and land-use plan (§ 5
(4) construction act) in the shape of informative references. This is to ensure that the
boundaries are known and respected by all
those involved in the planning and utilisation
processes. This informative reference of the
nomination property and its immediate vicinity can be integrated in Augsburg’s zoning
and land-use plan as part of its general overhaul and updating; it will go ahead when the
urban development concept (STEK) currently
being elaborated has been finalised, i.e.
when the building projects and use of open
spaces have been decided on. The final version of the urban development concept will
probably be completed in 2019, and work on
the revision of the zoning and land-use plan
would then follow.
On account of the scale of the zoning plan
(1: 20.000) it does not make sense to include
the five-metre buffer zone along the nominated waterways in the main plan. The
same applies to the inclusion of informative
references when it comes to archaeological
monuments and drinking water protection
zones, etc. Instead, these matters are dealt
with in the verbal advocacy as well as in the

391

1
2
3
4
5
6
7
8
9

detailed plan which focusses on selected
topics. This approach may also be used for
the nominated property.
Affected stakeholders and other members
of the public are given the opportunity to
influence revisions to the zoning plan.

5.d.4.2 Local Development Plans
(legally binding)
There are currently more than 450 local
development plans in Augsburg that have
the status of binding legal provisions. They
can be viewed online at the geoportal of the
City of Augsburg (www.geoportal.augsburg.
de). These plans spell out the nature and
dimensions of permissible buildings and
other construction on specific pieces of land
and, conversely, the spaces to be devoted to
traffic and recreation. The nomination area
is affected by 28 of these local development
plans. Normally, the plans define the canals
passing through the planning area as bodies
of water, stipulating a larger gap than the
designated five-metre buffer zone from any
buildings or other utilisation. The Lech and
Ulrich quarters as well as the Maximilianstraße are covered in their entirety by two
local development plans. Because of their
size and the large number of close-by
nominated elements, they are of special
relevance for the protection of the nominated property.
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• Building plan N° 445 “East of the Maximilianstraße / Lechviertel / Ulrichsviertel quarters”
The building plan governs in particular the
nature of the utilisation. The focus is on
fine-tuning the planning for restaurants and
entertainment venues.
• Local Development Plan N° 470 “Either
side of the Maximilianstraße”
The plan provides for a tram line to be built
along Maximilianstraße. The background
here is the reshaping of the streetscape,
which is currently being implemented in
stages.

5.d.4.3 Urban redevelopment
The City of Augsburg has been engaged in
successful redevelopment efforts for the last
40 years. Right from the outset the focus
was on the Lechviertel and Ulrichsvierte l
quarters. The building fabric of the historic
centre was saved from dilapidation by extensive redevelopment. Many historic buildings
were restored to resemble their original
appearance. Traffic-calming measures and
the construction of garages for local residents made it possible to reshape much of
the public space and so improve the ambience and the look of the town.
The canals of the Lech quarter, which had
been concealed, were restored, as were the
waterworks at the Rotes Tor (Red Gate) and

the Lower Waterworks (Unteres Brunnenwerk). Further highlights of the urban renewal efforts are the ongoing reshaping of the
Bäckergasse and Spitalgasse lanes and the
overarching concept for a cultural park at the
Rotes Tor.
Since 2000, redevelopment has also been
approved for the whole of Maximilianstraße.
Aligned with building plan N° 470 “Either
side of Maximilianstraße” a design has been
elaborated for the streetscape which is now
gradually being implemented.
The City of Augsburg is currently carrying
out an evaluation of the urban redevelopment measures that have been implemented
in its historic centre hitherto. This exercise
demonstrates that the redevelopment goals
set so far (preservation of the building fabric,
improvement of conditions for residential
and of public spaces, creation of social
and cultural amenities) have largely been
achieved. However, new phenomena such
as climatic and demographic change and
changes in mobility patterns respectively are
presenting the old town with new challenges. For this reason, following the evaluation, the redevelopment concept (goals and
measures) for the historic centre will be
extrapolated for the future and updated. The
goals, measures and projects of the present
Management Plan will be included in this
updated redevelopment concept.
Subsequently, the City of Augsburg will
decide whether the identification of formally
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defined redevelopment areas is or is not
necessary for the future safeguarding of the
redevelopment objectives defined.

5.d.4.4 Informal planning instruments
and guidelines
Apart from the statutory provisions referred
to above, there are a number of informal
planning tools which have special importance for the preservation of the nominated
property. These were initiated by the municipality and set out as guidelines and catalogues of measures to the extent that they
are compatible with the statutory requirements. The most important of these in
relation to nominated property are described
below.
• Augsburg’s Guidelines for the Future
The system of guidelines for the future was
approved by the city council on July 29,
2015. The guidelines reflect the same four
dimensions of “ecology, economy, society
and culture” that UNESCO has defined as
pillars of sustainable development of World
Heritage properties. These dimensions were
fleshed out with five guidelines each so that
there is a total of twenty central guidelines
for the future urban development of Augsburg (cf. 6.1.2.).
The guidelines for the future were used as
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the basis for developing the guiding principle of this Management Plan alongside the
UN-Sustainable Development Goals. They
therefore possess central importance within
the framework of the measures described in
Part II and for future projects.

To give some examples, the two documents
contain the following development goals,
action strategies, projects and measures
which refer to the Augsburg water system
and the application for World Heritage
status:

• Urban Development Concept STEK
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• Improving the quality of experiences, the
recreation potential and the environment in
terms of both landscape and bodies of water
• Furthering of an urban development which
is sensitive to water
• Profiling and underlining the rich “water
landscape” as an outstanding feature of
Augsburg
• Protecting the natural and cultural features
of the water system
• Profiling and communicating Augsburg’s
know-how and competencies in water matters
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Action strategies:

Projects and measures:

• Identifying, safeguarding and enabling experiences connected with the natural and cultural
objects of Augsburg’s water system (e.g. in
the context of the UNESCO World Heritage
application)

• Architectural revaluation of the historic urban
axis Bäckergasse, Spitalgasse and Rotes Tor

Development goals:
The City of Augsburg is currently elaborating an urban development concept which
sets out the perspectives for the medium to
long term spatial development of Augsburg,
formulates strategies for the city as a whole,
and presents these holistically. The Urban
Development Concept will be the central
control instrument for the urban development policy of Augsburg (cf. 6.1.2.).
The draft concept is divided into two main
documents: 1. “Vision and development
goals” and 2. “Action strategies and measures”.
The first document is based on Augsburg’s
aforementioned Guidelines for the Future
and it describes overarching goals. The
second document contains specific catalogues of measures designed to achieve
the goals described. Of relevance for this
Management Plan are the contents of the
action fields “Landscape and the Environment”, “Education and Culture”, “Traffic and
Tourism”, and “Urban Structure and Quarters”.

—
—
—
—
—
—
—
—
—

• Networking of various public and private
service providers and (better) utilisation of the
expertise available in Augsburg on the exploitation of water resources (e.g. knowledge
transfer between colleges of higher education,
authorities, companies and users)
• Revitalisation and greater appreciation of the
natural features of rivers, brooks and canals
within the town
• Continual adjustment of the procurement,
processing and distribution of drinking water
(e.g. mains, reservoir, water for emergency
purposes)
• Safeguarding the cultural asset “historic
water system” as future UNESCO World Heritage.

• Elaboration of a protection and utilisation
concept for the natural and cultural objects of
the water system
• Implementation of the Management Plan for
the potential UNESCO World Heritage
• Conducting specialist congresses in Augsburg on water systems and related topics
• Establishing a functioning project structure
and ensuring sufficient funding for a durable
management of the future potential UNESCO
World Heritage
• Establishment of a visitor centre for the
potential UNESCO World Heritage
• Networking of the potential UNESCO World
Heritage property by a signposting system for
visitors.

• Perceiving the topic “Augsburg’s historic
water system” as a piece of heritage that is
worthy of special protection.
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p Design Guidelines for the inner city of
Augsburg (2014)
The design guideline for the inner city of
Augsburg, in the version of 7.11.2014, is an
administrative directive to assess special
uses on streets, squares and other public
areas. It determines the dimensions and
arrangement of special uses and thereby
the parameters for the usability and traffic
safety in public spaces for all categories
of persons. The guidelines also spell out
design requirements, especially for the
core area, e.g. relating to materials, colours
and advertising surfaces.
It is compulsory to apply the design guideline when assessing special uses which
are subject to approval. It serves as a basis
for harmonising special private uses with
the demands of the overall appearance of
a given precinct, enabling a detailed, rapid
and uniform treatment of applications for
uses in the public space.
The design guideline contains regulations
and stipulations on the following special
uses:
• location, size and design of outdoor
advertising surfaces
• independent catering amenities
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• moveable advertising aids such as
stands, signs etc.
• stand-alone sales and display facilities
• design of the street area (ground coverings, elevations/rostrums, enclosures, bicycle stands, illumination, loudspeakers)
The design guideline is therefore a key tool
for managing the quality of the public space
in the centre of Augsburg. It is important
especially for maintaining the visual prominence of the nominated fountain in the
Maximilianstraße area.

p Further plans and guidelines relating to
visual impact.
In connection with the present nomination,
the following informal plans, which were
described in Part II, are also of great importance:
• “Concept for reshaping the Maximilianstraße”
• “Culture park at Rotes Tor” (red gate)

Chapter 5.e
Property management plan or
other management system
The above-mentioned Management Plan, which
is included in the nomination dossier in accordance with Sect. 132 of the Operational Guidelines, shows all the organs and processes that
are required for administration and coordination
and is intended to serve as an administration plan
for the nominated property. The Management
Plan was adopted by Augsburg city council and
as such, is legally valid.
The Management Plan serves as a strategic tool
to define objectives with regard to the preservation of the Outstanding Universal Value.
Necessary measures for the careful and sustainable development of The Water Management
System of Augsburg should also be defined. In
this context, areas of conflict and synergies were
also identified, calls for action were evaluated,
existing measures were coordinated and priority
projects defined.
This Management Plan for the nominated
property is aimed at all people from the field of
administration, property administration, ownership, commercial and private tenants, business,
tourism and public who participate and are
interested in the sustainable further development
of The Water Managent System of Augsburg site.

—
—
—
—
—
—
—
—
—
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The Management Plan is divided into three parts:

p Part I – World Heritage attributes and
protected assets:
• Proposal for determining the proposed
Outstanding Universal Value of the site;
• Brief description of The Water Management System of Augsburg and its historic
development;
• Cartographic explanations concerning the
definition of the boundaries of the nominated
property and buffer zone;
• Further explanations concerning the protected area, important sight lines and visual
references.

p Part II – The future of the nominated
property:
• Explanation of central challenges;
• Guiding principles and concept for the
management of the nominated property;
• Adopted measures and planned projects in
the context of the preservation and sustainable development of the nominated property.

p PART III – Administration and implementation:
• Explanations concerning World Heritage
administration and coordination;
• Protection and conservation system;
• Monitoring, quality assurance and conflict
management;
• Personal and financial resources.
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Chapter 5.f
Sources and levels of finance
Regardless of the World Heritage nomination, maintenance of all elements owned
by the City of Augsburg and included in the
World Heritage nomination is fully guaranteed at present. Similar conditions apply for
elements which are owned by the Municipal
utility company (Stadtwerke), the Lechwerke
and by private proprietors.
The City of Augsburg is aware of its responsibility when it comes to the heritage-compatible maintenance of buildings and the
sensitive further development of buildings,
canals and open spaces which it owns. It will
plan and prioritise the necessary measures
and involve all competent administrative
levels long-term so that the funds needed
can be made available in the city budget.
As Augsburg’s budget is naturally restricted,
it is necessary to include the means for preservation measures of The Water Management System of Augsburg in the city’s
budget even in times of restricted resources.
It also means that priorities must be jointly
considered, balanced and defined so that
the conservation and maintenance of listed
properties can be ensured in a way that is
compatible with cultural heritage requirements.
On the basis of a broad spectrum of envisaged measures, tapping subsidies from a
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variety of sources should be possible – for
example resources available in the area of
heritage protection, urban development,
cultural affairs, environmental protection and
nature conservation. In collaboration with
the treasury and the tax and excise office
as well as the urban planning authority, the
World Heritage coordinator will investigate
subsidy possibilities systematically and coordinate applications for and the aggregation
of subsidies.
Under German income tax regulations,
proprietors of buildings that are protected
as monuments have, moreover, the possibility of deducting costs for the purchase
and restoration of listed buildings from their
tax bills (Denkmal-AfA). The World Heritage
coordinator will inform private proprietors of
listed buildings about further possibilities of
obtaining subsidies.

—
—
—
—
—
—
—
—
—
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Chapter 5.g

Chapter 5.h

Sources of expertise and training in
conservation and management techniques

Visitor facilities and infrastructure

Already in 2016, City of Augsburg has established an office which is responsible for the
World Heritage nomination. The office cooperates tightly with the various departments
which are due to their general responsibilities in charge of controlling and maintaining
the elements included in the World Heritage
nomination.
If the nominated property is inscribed on
the World Heritage List, the City of Augsburg will set up a permanent post of World
Heritage coordinator. In this task, the coordinator will be supported by specialists from
the various city offices and in particular the
Lower Heritage Protection Authority, the
Civil Engineering Department, the Building
Surveyor’s Office and the Urban Planning
Agency.

5.h.1 Adopted measures

The World Heritage coordination office will
also be supported by an advisory council,
which will be staffed with external experts
from various disciplines. There is also a
steering group for advising on processes
in accordance with Sect.172 Operational
Guidelines.

The following visitor facilities relevant with
regard to the nomination of The Water
Management System of Augsburg for the
UNESCO World Heritage List are already
in place or will be realised on short notice
respectively. There are no statistics concerning visitors available for these facilities.
EC 8a: Environment Station Augsburg –
Centre for environmental education
Already in 2007, Augsburg launched the
project of an environment station which has
been in operation ever since. It is a multipurpose off-campus institution operated
and funded by the registered Association for
Landscape Protection of the City of Augsburg (Landschaftspflegeverband Stadt Augsburg e.V.). The Environment Station is one of
54 officially recognized education cen-tres
in Bavaria and has been awarded the quality
certificate ‘Environmental Education in Bavaria’ (”Umweltbildung.Bayern“).
On the basis of its specific natural features
and its history of water management, the
rationale of the Environment Station is the
special responsibility incumbent on Augs-
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burg when it comes to preserving biodiversity and making a sustainable lifestyle part
of the societal mainstream. It is against this
backdrop that the Environment Station is
tasked with conveying to children, young
persons and adults’ ways of thinking and
acting sustainably by raising their awareness
of the value of the biodiversity in the region
and the city of Augsburg.
To this end, the Environment Station presents a wide range of high-quality education offerings for all target groups in the
Augsburg region on the following subjects:
Nature and biodiversity, climate and consumer issues. The courses and educational
events offered aim at breaking complex
glob-al problems of sustainable development
down to the regional level so as to point
to local issues and potential solutions. The
Environment Station cooperates with various
external partners and makes use of additional extra-curricular learning environments
such as the Botanical Gardens, Augsburg’s
Zoo and the Natural Museum Königsbrunn.
EC 8b: The Water Shop (Wasserladen)
In anticipation of a large visitor centre to
be built at a later stage, the City of Augsburg will have a big water showroom with a
surface area of approx. 100 square metres
erected on Rathausplatz (town hall square)
already in autumn 2018. It will apply the
latest technology, e.g. virtual reality, to
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inform visitors about Augsburg’s application
for World Heritage status and the significance of this step. The Water Shop represents a first step towards implementing the
World Heritage information centre which is
planned as part of the nomination.

SD 7b: Drinking fountains
The municipal utility company Stadtwerke
Augsburg is the operator of a whole network
of drinking fountains in the entire city. This
continues the old tradition of supplying the
population with water via public drinking
fountains and allowing people to directly
experience for themselves the high quality of
Augsburg’s drinking water. There are currently nineteen fountains of various shapes
and sizes: they range from two Venetian
shell-ornated fountains (from the middle of
the 16th century), via a number of cast-iron
stelae (dating back to the turn of the century)
all the way to modern examples. Along with
the redesign of streets, squares and green
spaces the network of drinking fountains will
in the future be extended where appropriate.

5.h.2 Priority projects
The following projects are planned for the
case of a successful nomination for the
World Heritage List within the medium-term:

EC 8g: Upgrading the Environment Station
to an Environment Education Centre
There is to be an environment education
centre (Umweltbildungszentrum, UBZ) on the
premises of the Botanical Gardens which will
accommodate the officially recognised staterun Environment Station (Umweltstation)
which was established in 2007.
The new environment education centre will
be at the interface of the nature conservation
zone Augsburg’s Stadtwald (city forest) and
the inner city. One of the educational tasks
of the new UBZ will be to explain and convey
the connections between the city’s Stadtwaldbäche (forest streams) and the history of
the drinking water supply system in Augsburg.

EC 8h: World Heritage Information Centre
If the nomination of Augsburg’s water supply
system for the UNESCO World Heritage List
is successful the city intends to establish a
World Heritage information centre. It will
be designed to comprehensively inform

—
—
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Augsburg’s inhabitants and visitors about
the many facets of the city’s water supply
system in one central location where all
the facts can be presented in context. This
would be a continuation of the concept that
has already been initiated by the ‘Wasserladen’ (Water Shop) and that would thus be
made more complete.
Currently, there is a limited access to the
water towers at Rotes Tor and the canals
running underneath ground level cannot be
experienced. It is planned to enhance the
visibility of these objects by the means of
modern technology, e.g. virtual reality.

EC 8i: Visitor guidance and signposting
system
Currently, Augsburg has several visitor guidance systems which exist ‘independently’
of one another. In the context of Augsburg’s
nomination of The Water Management
System of Augsburg, there are plans to
unify and streamline the signposting and
to integrate it so as to install a system that
is capable of being extended in the future.
Already, a concept has been devised which
will be implemented in several steps. There
will be a priority focus on the implementation of this guidance system in the vicinity of
the 22 nominated elements and in the buffer
zones of the nominated property.
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EC 8j: Elaborating educational material

EC 8k: Events and exhibitions

p The project ”Augsburg and its Water

p Redesign of the Modellkammer (model

Life (WasSerleben) – Yesterday, Today and
Tomorrow“ will focus on the diachronic
aspects of the water supply system in the
sense that it will illustrate ”what used to be,
what is the situation now and what it will
be in the future“. The Environment Station
Augsburg intends to use an innovative, multiperspective approach when developing the
project: a central module will be the so-called Kilian Map (Kilian-Karte) of Augsburg
dating back to 1626, which can serve as a
basis for describing and explaining all types
and aspects of the historic uses of water in
Augsburg. The Kilian Map will also provide a
starting point for various kinds of events to
be developed where the methodical focus
will be on story-telling and landscape communication.

chamber) in the Maximilian Museum:
For 2018, the Maximilian Museum is planning an exhibition project called ”Water Arts
Augsburg“. It will reorganise the Modellkammer so that the collection of historic
technical models can be presented better.
Already, the model chamber has an extraordinary importance for educational purposes
and for communicating Augsburg’s water
system and its technological evolution, but
this aspect can be further reinforced. On the
other hand, the role of the model chamber
needs to be reassessed in the context of the
planned World Heritage information centre.

p Another focus will be a sequel of the
story of the Little Water Dragon (kleiner
Wasserdrachen) which is very popular in
Augsburg. This children’s story will be transposed to the present and will form the basis
for developing event formats for children of
kindergarten and primary school age.
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p Also for 2018, a ’Long Water Night’ is
scheduled which will make the numerous
elements and facets of Augsburg’s water
system accessible for the general public. It
will help raise the level of awareness of this
system, too.

i
Children’s water day in

—
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—
—
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In accordance with Articles 4 and 5 of the
World Heritage Convention, is the following
measures are designed to ensure presentation of the heritage and its transfer to future
generations.

City of Augsburg offers comprehensive information on its application at www.augsburg.
de/welterbe and on how the application
originated. When clicking on the link, internet users will be given a verbal and visual
presentation of the nomination property
complete with its attributes and elements
that convey them, an events calendar that
includes public events in connection with
the World Heritage application and a list of
publications that have appeared to date on
this subject.
Additionally, the website makes regular use
of a number of social media channels such
as Twitter, Facebook, Instagram and WhatsApp-news. The App called ”Listen-in-tour –
Augsburg and its Water Life“ (WasSerleben)
guides keen citizens to the most important
elements of the World Heritage application
by using innovative audio-guide systems and
provides them with the most relevant information. The use of the new media is supplemented with a monthly newsletter which
will publish the latest news concerning the
application.

5.i.1 New media

5.i.2 Educational material

EC 8c: New media

EC 8d: Educational material

New media have a major role to play when
it comes to informing the public about the
application for World Heritage status. The

In cooperation with heritage pedagogues
from the University of Augsburg, the City
of Augsburg has already prepared teaching

Chapter 5.i

Augsburg

Policies and programmes related to the
presentation and promotion of the Property

403

1
2
3
4
5
6
7
8
9

aids which will be integrated into the teacher
training syllabus and be used in middle and
secondary modern schools (Mittel- und Realschulen). They have the title ‘Learning Paths
to World Heritage’.

5.i.3 Series of lectures, publications
and Events

Being an extra-curricular educational institution, the Environment Station coordinates
the offerings in subject areas such as environmental and sustainable development
education in Augsburg and the district
(Landkreis) around it.

Since early 2017, the City of Augsburg has
been organising a series of lectures and presentations for citizens in the Maximilian
Museum where the original fountain sculptures are on exhibition. During these public
lectures, once every month, experts from a
range of different disciplines explain Augsburg’s water system and its cultural, economic and social significance.
Since 2012, the City of Augsburg has regularly edited precious books.
Each year, the City of Augsburg participates in the ”Augsburg Open“ by presenting
the most important assets of its application
for World Heritage at an open-house event
organised by institutions which are not
permanently open to the public. The Open
Monument Day (Tag des offenen Denkmals),
the International Water Day (Internationaler Tag des Wassers) and the Augsburger
Wassertage (Water Days) are cases in point.
They are held once every month between
May and October in cooperation with Regio
Tourismus Augsburg GmbH. The subjects
offered range from heritage pedagogics for
children to important ecological aspects of
Augsburg’s water management system. This
way, know-how about water is conveyed in a

The Environment Station elaborates teaching
material, sometimes in cooperation with
the University of Augsburg, e.g. on a waterborne rally through the old town. The Environment Station supports the application for
UNESCO World Heritage status through the
following projects:

p Augsburg and its Water Life
(WasSerleben – Natur in Augsburg)
p Water Life – the World meets Augsburg
(WasSerleben – Die Welt in Augsburg)
Between 2014 and 2016 a three-year project
called ”Man and Water – the World meets
Augsburg“, broken down into ten sub-projects, created meeting fora for people with
an immigration background, refugees, new
arrivals and thorough-bred Augsburg people.
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EC 8e: Series of lectures, publications
and events

playful and entertaining format.
During school holidays, the City of Augsburg
offers a programme for children connected
with the application for World Heritage
status. The ”Tschamp“ programme is specifically geared towards children and comprises
guided tours suitable for them. The Junges
Theater Augsburg (Young Theatre) has conceived of a play, again for children and young
persons, which focusses on water and the
UNESCO-application.

5.i.4 Cooperation with universities
and adult education centres
EC 8f: Cooperation with universities
and adult education centres
(Volkshochschulen)
The Department of Ethnology at the University of Augsburg offers a number of graduate courses and practical exercises on the
subject of the application for World Heritage
status. In the 2017 summer term, in conjunction with the City of Augsburg, the university
organises a series of lectures which highlights the various aspects of the application
from a scientific perspective. This educational offer is complemented by courses
regularly held at adult education centres
(Volkshochschulen). Cooperation between the
City of Augsburg, the university, the polytechnic and adult education centres will be

—
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continued in the future: The institutions mentioned all support Augsburg’s application for
World Heritage status for its water supply
system actively and long term.

5.i.5 Networks and cooperation
The City of Augsburg has long-tended good
international contacts that it wishes to use in
the future for exchange in matters of sustainable water supply and distribution. If The
Water Management System of Augsburg is
inscribed on the World Heritage List, the City
of Augsburg will particularly target institutions and networks that are concerned with
the protection and further development of
World Heritage in addition to tapping into
existing partnerships.

5.i.5.1 International exchange
Good points of contact for international
exchange are offered, e.g. by contacts in
the shape of twin towns in Asia, America
and elsewhere in Europe. It is intended in
particular that this subject should be taken
up more in the partnership with the Chinese
town of Jinan the “Town of Sources”. To this
end, already in 2013 talks were conducted
with the responsible Chinese authorities
and appropriate agreements were signed.
The city is also represented regularly at the
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source festival of Jinan, a metropolis of
seven million.
There has been a lively exchange on the
subject of water since 2005 with the Japanese twin town of Nagahama where the City
of Augsburg, together with the Free State of
Bavaria, regularly presents the most modern
environmental technology at the biggest
Japanese environmental fair called Enviro
Shiga. Specifically, the focus is on improving
the water quality of the Biwa lake as the
central drinking water reservoir for the large
conurbation Osaka with its twelve million
inhabitants.
Across Germany and internationally, opportunities for dialogue and the exchange of
knowledge also arise via the networks of
the University of Augsburg and the Augsburg University of Applied Sciences, both of
which actively support the present application for UNESCO World Heritage status.
In connection with the application, in April
2016 an international conference took place
on “Hydraulic engineering and Hydropower,
Drinking Water and Decorative Fountains”.
The aim of the conference was to assess
the place and value of Augsburg’s history of
hydro-engineering in an international comparison. The international scientific contacts
made during this conference should be
tended and extended.
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5.i.5.2 Tourism and the UNESCO-Welterbestätten Deutschland e.V. (Association)
The City of Augsburg is a popular venue
for city tourism with a continually growing
number of visitors. The portion of foreign
guests is unusually high compared to other
German cities. The subject of water in all
its facets is already a steady fixture in the
offering of Regio Augsburg Tourismus GmbH.
If The Water Management System of Augsburg is inscribed on the World Heritage List,
the educational and communicative work on
the subject of water e.g. through the planned
World Heritage Information Centre will be
further strengthened.
In order to integrate The Water Management
System of Augsburg in the existing German
association responsible for representing the
tourist interests of World Heritage sites, it
would seem appropriate to join the association UNESCO-Welterbestätten Deutschland e.V. It generally promotes cooperation
among the German World Heritage sites and
develops strategies for sustainable tourism
in particular.
5.i.5.3 German Commission for UNESCO
commission (DUK)
The “Deutsche UNESCO-Kommission (DUK)”
(German Commission for UNESCO) is Germany’s agency for multilateral politics in
education, science, culture and communica-

tion. As a tool of the Foreign Ministry’s cultural and educational policy, and with the legal
form of a registered association, the DUK
contributes to intercultural understanding
and to the trusting collaboration between
Germany and its international partners. It
also communicates the goals and projects of
UNESCO to the German public, to the world
of experts and to institutions and representatives of politics in Germany. Close cooperation with the German Commission for
UNESCO, in particular with regard to educational work, is aimed at in the framework of
the Augsburg World Heritage management.

5.i.5.4 Organization of World Heritage
Cities

—
—
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Chapter 5.j
Staffing levels and expertise
(professional, technical, maintenance)
In the event of the nominated property being
included in the World Heritage List, the City
of Augsburg will permanently set up the
post of World Heritage coordinator. In the
fulfilment of its tasks, the World Heritage
coordinator will be assisted by experts from
the various municipal offices, in particular
the Lower Heritage Protection Authority, the
Civil Engineering Department, the Building Surveyor’s Office and the City Planning
Office. Support is also provided by other
bodies and actors involved in the management process.

Similarly, there are plans to join the Organization of World Heritage Cities (OWHC). The
goals of the OWHC are to promote collaboration between the World Heritage cities, and
to exchange information and technical knowhow about heritage protection and managing
culture. To this end, international congresses,
conferences, seminars and workshops are
held which deal with strategies for preserving and further developing the World Heritage cities. The OWHC regional secretariat
for north-west Europe is located at Regensburg.
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Chapter 6
Monitoring

6.a Key indicators for measuring state of conservation
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6.b Administrative arrangements for monitoring property
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6.c Results of previous reporting exercises
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Key indicators for measuring state of conservation
No. Elements

Factors affecting the property / Impacts

Intervals
Control WH
coordination

Field of action ‘Water courses and canals’
1
The World Heritage coordination office
will ensure regular monitoring and quality
assurance in connection with the future
World Heritage property. In particular, this
includes the following activities.

Chapter 6.a

•
•
•
•
•
•

Key indicators for measuring state of
conservation
The nominated elements of The Water
Management System of Augsburg will be
checked at regular intervals by their owners
or the competent authorities and organs.
The World Heritage coordination office
coordinates the monitoring of the nominated
objects of the potential World Heritage in the
cycles indicated below in order to guarantee
preservation of their potential Outstanding
Universal Value (OUV).
For this, it is envisaged that the World Heritage coordination office contacts the corresponding owners or competent authorities at
least once a year and inquiries about current
or planned developments. Through this
mechanism, at the earliest possible time, the
World Heritage coordination office should
be informed of any new developments which
may directly or indirectly affect the potential
World Heritage property in order to verify
their impact on the potential Outstanding
Universal Value (OUV).
The exact field of the monitoring activity,
as well as the relevant key indicators are
described in detail in the Management Plan
(chapter 11.1).

Lech canals

2

Vorderer Lech (Western Lech (canal))
Mittlerer Lech (Middle Lech (canal))
Hinterer Lech (Eastern Lech (canal))
Stadtgraben
Stadtbach
Brunnenmeisterbach

Effects
owing to:
Development
Pressures

Integration of necessary
infrastructure measures:
1.Planned infrastructural measures
(MAN Bypass / Northern circular road,
Tram Line 5, Cycle lane Holzbach).

annually

Environmental
Pressures

Water shortage and flooding:
1.Falling of water level and ecological
instability in city forest (Stadtwald)
2.Flooding and washout of channel walls

annually

Responsible
visitation of
World Heritage
sites

Inappropriate and excessive use:
1.Establishment of additional cycle
lanes, boardwalks and leisure facilities along Augsburg’s water system
(SD 1a, SD 1b).
2.Implementation of canoe world
championships and upgrading the
World Championship facility on
Eiskanal (SD 1i)

continuous

Maintaining important vistas:
1.Cautious maintenance and
thinning-out the city green (SD 2c)

semi-annual

Eiskanal/ Canoe Course

Field of action ‘Drinking waterworks’
3

Waterworks at Rotes Tor (Red Gate)
• Kastenturm (Box Tower)
• Large and Small Water Tower
• Upper and Lower Fountain
Master’s house
• Aqueduct

4

Lower Waterworks
• 	 Unterer Brunnenturm
(Lower water tower)
• Pump house / Zirbelnuss
canal bridge

Effects
owing to:
Development
Pressures

Adaption and reuse:
2.Utilization concept for the
ensemble of the water towers at
Rotes Tor and the open-air venue
(Freilichtbühne) (SD 2d)

The cyclic timing of the monitoring takes
place as follows:
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No. Elements

Factors affecting the property / Impacts

Intervals
Control WH
coordination

Field of action ‘Drinking waterworks’
5

Waterworks at Vogeltor (Bird Gate)

6

Waterworks at Hochablass

Damages due to humidity:
1.Control of damages due to
humidity at Ensemble Rotes Tor.

annually

Impound of water courses:
1.Impound of water in canals and
in the environment of nominated
elements.

in case of
need

Natural disasters
and risk preparedness

Lightning and fire:
1.Preservation against damages
due to lightning and fire.

annually

Responsible
visitation of
World Heritage
sites

Inappropriate and excessive use:
1.Damages of delicately designed
wooden constructions and wear damages of historic wooden stairways
due to visitors. (cf. PRE 2a, EC 2a)
2.Utilization concept Rotes Tor.

semi-annual

9

Augustusbrunnen
(Augustus fountain)

10

Merkurbrunnen
(Mercury fountain)

11

Herkulesbrunnen
(Herkules fountain)

Hochablass (weir)

8

Galgenablass (culvert)

Environmental
Pressures

Technical further development:
1.Restauration of Hochablass (weir)
(PRE 3a)
Water shortage and flooding:
1. Überschwemmungen und
Flutkatastrophen am Hochablass.
2.Extreme water shortage.

Environmental
Pressures

Acid rain:
1.Corrosion damages due to acid
rain and green patina due to abusive
bronze on marble elements.

annually

Calcareous well water:
1.Blockage of water pipes of the
fountains due to calcareous well
water. Generation of a chalk-bed
on sculptures and basins.
Vandalism:
1.Damages due to vandalism.

in case of
need

Environmental
Pressures

Damages due to humidity:
1.Humidity in building walls.

annually

Natural disasters
and risk preparedness

Blitzschlag und Feuer:
1.Preservation against damages
due to lighting and fire.

annually

Technical further development:
1.Raised maximum storage level
(water retention) and safety adjustments to the power plant on the
Fabrikkanal (SD 6c)

semi-annual

Field of action ‘Stadtmetzg’
12

Stadtmetzg

Effects
owing to:
Development
pressures

Intervals
Control WH
coordination

Effects
owing to:

Responsible
visitation of World
Heritage sites

Field of action ‘Water engineering structures’
7

Factors affecting the property / Impacts

Field of action ‘Fountains’

Effects
owing to:
Environmental
Pressures

No. Elements

semi-annual

Effects
owing to:

Field of action ‘Power plants’

in case of
need

13

Power plant on the Fabrikkanal

14

Power plant on the Singold

15

Power plant on the Stadtbach

16

Power plant on the Wolfzahnau

17

Power plant on the Proviantbach

18

Power plant on the
Senkelbach / Riedinger

19

Power plant on the Wertachkanal

Effects
owing to:
Development
pressures

1
2
3
4
5
6
7
8
9

No. Elements

Factors affecting the property / Impacts

—
—
—
—
—
—
—
—
—
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Control WH
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Field of action ‘Power plants’
Effects
owing to:
20

Power plant Gersthofen

21

Power plant Langweid

22

Power plant Meitingen

Environmental
Pressures

Natural disasters
and risk preparedness

Water shortage and flooding:
1.Damages of turbines of power
plants due to water shortage
(particularly Francis-Turbines).
2.Damages and washout of power
plant buildings due to flooding.
3.Floatsam refuse in canal system
due to flooding and water shortage
in canal sections behind.

annually
(in cooperation with
owners who
control continuously)

Lightning and fire:
1.Preservation against damages
due to lightning and fire.

annually

Chapter 6.b

Chapter 6.c

Administrative arrangements for
monitoring property

Results of previous reporting exercises

The monitoring of the nominated objects
is the responsibility of the Augsburg World
Heritage coordination office. If necessary,
the Augsburg World Heritage coordination
office also includes other competent authorities in Augsburg into the monitoring.
The World Heritage coordination office can
be reached via the following contact:

To this day, the following findings and
reports concerning the nominated objects
are known of:

• UNESCO-Welterbe-Koordinierungsbüro
Rathausplatz 1
86150 Augsburg
T. +49 (0) 821 324-2115
welterbe@augsburg.de
Ulrich Müllegger, UNESCO-Coordinator
Carola Zick
• Stadtplanungsamt, Stadtsanierung
Rathausplatz 1
86150 Augsburg
T. +49 (0) 821 324-6501
stadtplanung@augsburg.de
Antonia Hager			
Tobias Häberle
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Lower Heritage Protection Authority
1. Lechkanäle
(D-7-61-000-1933)
Vorderer Lech
(Western Lech (canal))
Mittlerer Lech
(Middle Lech (canal))
Hinterer Lech
(Eastern Lech (canal))
Stadtgraben
Stadtbach
Brunnenmeisterbach

BLfD documentation archive

2017
04.11.1975
Establishing the worth as a heritage site
Local history curators for rediscovering the
canals
01.09.2016
The urban streams in the Lechviertel district
of Augsburg (Die Stadtbäche im Lechviertel
der Stadt Augsburg) (Anita Kuisle) - Appendix:
February 2017

2. Eiskanal/
Kanustrecke
(D-7-61-000-1467)

24.04.2017
Entry in the list of Bavarian heritage sites

2017
Establishing the worth as a heritage site

3. Waterworks
at Rotes Tor

01.01.1989
Findings and documentation - Water towers
at the Rotes Tor
29.03.1996
Report of findings - Water towers
02.02.2000
Photodocumentation - Water towers
20.02.2003
Renovation of the estate „At Roten
Tor 1 and 3“ special programme „Structural

1947-1982
Brunnenmeisterhaus: Plans
1981
Brunnenmeisterhaus: Renovation report
(Hillenbrand)
1986
Kastenturm (Box Tower) beim Brunnenmeisterhaus: Usage concept

Large watertower
Small watertower
Upper and
Lower Fountain
Master´s House
(D-7-61-000-58)

416

4. Waterworks
at Rotes Tor
Kastenturm
(Box tower)
(D-7-61-000-969)
Red Gate/ Aqueduct
(D-7-61-000-60)

—
—
—
—
—
—
—
—
—
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Lower Heritage Protection Authority

BLfD documentation archive

maintenance - Towers and gateways“
28.11.2006
Dendrochronological report
01.06.2007
Concept for repairing plaster facades
01.04.2008
„13 Tafelgemälde“ examination
24.03.2008
Water towers, Brunnenmeisterhaus, findings
report, part 1-4, (Thomas Schwarz)

1986
Water towers Concept for museum documentation with photos, drawings and plans
(Schiffler)
1989
Water towers Findings of investigation with
plans and literature (Blöchl)
2003
Historic water towers and the Rotes Tor:
Usage concept with plans (Allmendinger and
Gerber)
2004
Historic water towers: Measures to be
planned, in particular, the planned steel-glass
fixed link in the Lichthof
2005-2008
Rotes Tor culture park - Historic water towers:
Plans for renovation, restoration and partial
alteration of use (Allmendinger and Gerber)
2005
Rotes Tor culture park (NW 2b). Historic water
towers and the Rotes Tor: Renovation report
(Allmendinger and Gerber)
2006
Overall building: Archival research and photo
documentation (CD only) (Paul)
2008
Connecting building between the water
towers and the Rotes Tor: Interim Report Supplement to the building research (Paul)
2015
Kleiner Wasserturm (Small Water Tower),
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Lower Heritage Protection Authority
5. Waterworks
at Rotes Tor

6. Lower
waterworks
Unterer Brunnenturm
Lower Watertower
(D-7-61-000-972)
Pump house/
Zirbelnuss Canal
(D-7-61-000-1040)

7. Waterworks
at Vogeltor

No entry
24.04.1997
Conversion of the Unterer Brunnenturm
(Lower watertower) into a city apartment with
staircasW gallery, examination of findings
23.10.1986
Change of use - installation of a cinema with a
pub and beer garden
19.09.2016
Granting of a leasehold at the property
Unterer Graben 1 (cinema and pub/restaurant
Liliom)

07.11.2011
Permission to perform urgent backup work

No entry

25.09.2014
Window refurbishment Hochablass

2004
Interior rooms: Findings report with floor
plans and photographic documenta
tation (Kieser)

(D-7-61-000-1)
8. Wasserwerk
at Hochablass
(D-7-61-000-959)
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Lower Heritage Protection Authority

BLfD documentation archive

9. Hochablass
(weir)
(D-7-61-000-1199)

18.05.1993
Restoration of the original wall-conversion of
the machine room
06.11.2014
Explanation report: Hochablass Augsburg Renovation of the roller weir closure

No entry

10. Galgenablass
(culvert)
(D-7-61-000-1946)

24.04.2017
Entry in the list of Bavarian heritage sites

2017
Establishing the worth as a heritage site

11. Augustus
fountain (D-761-000-823)

10.10.1994
Transcript: Restoration and maintenance of
the historic fountains of Augsburg (Restaurierung und Instandhaltung der historischen
Augsburger Brunnen)

1963-1987
Augustusbrunnen (Augustus fountain): Plans
1984
Augustusbrunnen (Augustus fountain): Description of the state of bronze
monuments and fountain figures (Trapp)
1985
Augustusbrunnen (Augustus fountain) –
Merkurbrunnen (Mercury fountain) - Herkulesbrunnen (Hercules fountain) - Bronze
sculptures and applications: Status report
with photographic documentation (duplicate)
(Rau)
1987
Augustusbrunnen (Augustus fountain): Documentation concerning the history and the
restoration and preservation work (Stab/Kießling/Schenck)

BLfD documentation archive
Spindeltreppe: Renovation concept, incl. photographic documentation (Berz)
o.J.
Brunnenmeisterhaus: Drawing up findings
and examination of plaster (Walter)
1997
Interior rooms: Examination with photographic documentation (Mack /Binapfl)

—
—
—
—
—
—
—
—
—
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Lower Heritage Protection Authority
11. Augustus
fountain

BLfD documentation archive

Lower Heritage Protection Authority

1994
Augustusbrunnen (Augustus fountain): Archival research with drawings (Diemer)
1994
Augustusbrunnen: State of research in the
field of art history (Harzenetter)

14. Hercules
fountain

—
—
—
—
—
—
—
—
—
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BLfD documentation archive
2002-2003
Relief panel and bronze copies: Documentation of the gilding with photos (Haber &
Brandner)

12. Mercury
fountain
(D-7-61-000-640

05.07.1994
Bronze casting of the original ‚Mercury and
Cupid‘
11.10.1994
Transcript: Restoration and maintenance of
the historic fountains of Augsburg (Restaurierung und Instandhaltung der historischen
Augsburger Brunnen)

1985
Augustusbrunnen (Augustus fountain) – Merkurbrunnen (Mercury fountain) - Herkulesbrunnen (Hercules fountain) - Bronze sculptures and
applications: Status report with photographic
documentation (duplicate) (Rau)
1987
Merkurbrunnen (Mercury fountain) Documentation concerning the history and the restoration and preservation work (Stab /Kießling /
Schenck)

15. Stadtmetzg
(D-7-61-000-679)

25.03.2011
Permission for structurally necessary measures for the renovation of the roof truss
01.08.2013
Structure inspection (Thomas Schwarz)
29.05.2015
Permission to renovate the south facade
17.01.2017
Permission for measures within the scope of
implementing the fire protection concept with
renovation of the computer network

2015
Stadtmetzg, bronze crest on the facade: Restauration documentation, incl. photographic
documentation (Münchner Werkstätten für
Restaurierung)
1998
Stadtmetzg, staircase: Findings report (Kieser)

13. Hercules
fountain
(D-7-61-000-650)

11.10.1994
Transcript: Restoration and maintenance of
the historic fountains of Augsburg (Restaurierung und Instandhaltung der historischen
Augsburger Brunnen)
18.01.2001
Restoration of the bronze figures, discussion
of the exposed design on a najade
20.07.2014
Examination report: Damage caused by fountain climbers

1985
Augustusbrunnen (Augustus fountain) –
Merkurbrunnen (Mercury fountain) - Herkulesbrunnen (Hercules fountain) - Bronze
sculptures and applications: Status report
with photographic documentation (duplicate)
(Rau)
o.J. Hercules figure: Sketch for scaffolding in
order to remove the figure
1987
Herkulesbrunnen (Hercules fountain) Documentation concerning the history and the
restoration and preservation work (Stab /
Kießling / Schenck)

16. Power plant
belonging to
ZNFG:

14.07.2006
Power plant at the Singold Permission for
cleaning and painting work, partial replacement of broken glass, renewal and/or supplementation to, and reparation of the technical
equipment in the building itself as well as in
the surroundings of the building, creation of
a new access route into the building from the
road side

no entry

420

power plant on
the Singold
(D-7-61-000-1270)
power plant on
the Fabrikkanal
(D-7-61-000-1935)
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Lower Heritage Protection Authority

BLfD documentation archive

04.09.1996
Wolfzahnau 1/ Hydroelectric power plant /
photographic documentation
21.03.1997
Wolfzahnau: Permission for facade repairs

no entry

18. Power plant
on the Senkelbach / Riedinger
(D-7-61-000-1934)

no entry

no entry

19. Power plant on
the Wertachkanal
(D-7-61-000-1444)

no entry

no entry

20. Power plant
on the Lechkanal (LEW):

no entry

no entry

17. Power plants for
the cotton spinner
on the Stadtbach
Power plant on
the Stadtbach
(D-7-61-000-1936)

—
—
—
—
—
—
—
—
—
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Lower Heritage Protection Authority

BLfD documentation archive

Power plant
Langweid
(D-7-72-171-16)

no entry

no entry

Power plant
Meitingen
(D-7-72-177-17)

no entry

no entry

Power plant on
the Wolfzahnau
(D-7-61-000-1212)
Power plant on
the Proviantbach
(D-7-61-000-1937)

Power plant
Gersthofen
(D-7-72-147-22)

422
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Chapter 7
Documentation

7.a Photographs and audiovisual image inventory and
authorization form

426

7.b Text relating to protective designation, copies of
property management plans or documented
management systems and extracts of other plans
relevant to the property

442

7.c Form and date of most recent records or inventory
of property

442

7.d Address where inventory, records and
archives are held

442

7.e Bibliography

444

1
2
3
4
5
6
7
8
9

Chapter 7.a

Photonumber
Caption/Title
			

Photographs and audiovisual image
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Background of
chapter 2
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Birds eye view
Three monuments: The
Hochablass
(weir), the
waterworks at
the Hochablass
and the former
Eiskanal of the
waterworks,
nowadays used
as a canoe
course
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The Eiskanal
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Bird‘s-eye
view:
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district
(North up)
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Games 1972
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Birds view:
2017-05-23
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the Red Gate

Severin
Mitterwald

© ZEHNTAUSENDGRAD Videowerbung GmbH
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86161 Augsburg
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Large and Small 2017-06-20
Watertower ant T 11:01
the upper fountain master’s
house at the
Red Gate

Jens Daube

© planinghaus
architekten

Pallaswiesenstr.29,
64293 Darmstadt

Wassertürme
RotesTor_
180517_05.jpg

Staircase of
the Small watertower, the
2015-11-04
pipes, as an art T 17:44
installation, demonstrate the
former funtion

Ruth Plössel

© Stadt Augsburg

Rathausplatz 1
86150 Augsburg

DSCF1703.JPG

The Vorderer
Lech at the
waterworks at
the Red Gate

2017-06-21
T 15:45
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architekten

Pallaswiesenstr.29,
64293 Darmstadt

Lechkanal 4.jpg

The Schwallech
at the fork into
the Mittlerer
Lech and the
Hinterer Lech

2014-05-04
T 05:40

Severin
Mitterwald

© ZEHNTAUSENDGRAD Videowerbung GmbH

Am Silbermannpark 1b
86161 Augsburg

DSC02641.JPG

The Innerer
Stadtgraben
behind the
traspassing of
the city wall

2017-06-20
T 11:05
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architekten

Pallaswiesenstr.29,
64293 Darmstadt
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DSC02669.jpg

Wassertürme
RotesTor_
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Space inbetween the
large and small
watertower
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Wassertürme
Rotes Tor_
090916_13.jpg

Wellmade
handrail at the
stair in the
Small water
tower

2016-09-09
T 08:10

Ruth Plössel

© Stadt Augsburg

Rathausplatz 1
86150 Augsburg

DSC03895.jpg

Double spiral
staircase in the
Kastenturm
(Box Tower)
designed by
Caspar Walter

2016-09-09
T 07:56

Sandra Kaiser

The Box Tower
(Kastenturm)
of the waterworks at the
red gate

2016-02-05
T 14:17

Ruth Plössel

Wassertürme
Rotes Tor_
070916_08.jpg

The upper
fountain mas
ter´s house

2016-09-07
T 14:02

Wassertürme
Rotes Tor_
090916_02.jpg

The lower
fountain master´s house
at the waterworks at the
red gate

2016-09-07
T 13:49

The lower
watertower

2016-09-09
T 07:24

Wassertürme
Rotes Tor_
070916_16.jpg

Unteres
Brunnenwerk_
190717_02.jpg
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The watertower 2017-07-19
at the bird gate T 11:38
(Vogeltor)

Jens Daube
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64293 Darmstadt

DSCF1744.JPG

Waterworks at
Hochablass

Sandra Kaiser
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Hochablass_
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Pressure vessel 2017-04-07
of the waterT 08:19
works at the
Hochablass

Ruth Plössel
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Rathausplatz 1
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Hochablass_
070417_31.jpg

The main
entrance of the
waterworks at
the hochablass

2017-04-06
T 16:34

Ruth Plössel
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Hochablass 4.jpg The reinforced
concrete weir

2017-06-21
T 15:45

Severin
Mitterwald

© ZEHNTAUSENDGRAD Videowerbung GmbH

Am Silbermannpark 1b
86161 Augsburg

Galgenablass
_100517_01.jpg

Hidden in the
city forest:
The Galgenablass (culvert)

2017-05-10
T 10:15
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Mercury foun2016-06-23
tain at the
T 15:36
Maximilianstraße

Sandra Kaiser
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Hercules foun2016-06-23
tain at the Maxi- T 15:44
milianstraße

Sandra Kaiser
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One of three tritons of the Hercules fountain
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Ruth Plössel
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Augsburg
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86150 Augsburg

Kraftwerk an der North facade of 2017-07-19
Singold_110517 the power plant T 16:03
_01.jpg
at the Singold

Skulls as a
testify of the
former use
of the water-cooled
meat cutting
building

2017-01-27
T 10:19

Stadtmetzg_
270117_01.JPG

Decorated
facade with
volute

2017-01-27
T 10:10

Ruth Plössel
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Augsburg
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Stadtmetzg_
270117_06.JPG

Main entrance
at the south
facade of the
Stadtmetzg

2017-01-27
T 10:13

Ruth Plössel
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Augsburg
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86150 Augsburg

2017-06-21
T 16:09

Severin
Mitterwald

© ZEHNTAUSENDGRAD
Videowerbung
GmbH
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86161 Augsburg

Nordfacade
of the power
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Rope pulley
from the first
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power plant
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DSC03823.JPG

Transmission
drive using
bevel gear

2016-02-04
T 16:43

Jens Daube
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DSC03838.JPG

Water control
for the turbine

2016-02-04
T 17:22

Jens Daube
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architekten

Pallaswiesenstr.29,
64293 Darmstadt

DSC_0120.jpg

North facade
of the power
station on the
Stadtbach

2015-12-08
T 10:52

Jens Daube

© planinghaus
architekten

Pallaswiesenstr.29,
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Generator
manufactured
by Siemens
-SchuckertWerke, 1907

2015-12-08
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Rolf Höhmann

© Büro für Industriearchäologie

Annastraße 26a
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Control panel of 2015-12-08
the power
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Annastraße 26a
64285 Darmstadt
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DSCN4739.JPG
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Rolf Höhmann
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64285 Darmstadt

DSCN4730.JPG
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Wasserwerk
North facade
Wolfzahnau IMG_ of the power
9066 © klu.tif
station Wolfzahnau

2015-03-19
T 09:33

Martin Kluger

© context verlag
Augsburg

Schießgrabenstraße 14
86150 Augsburg

Kraftwerk Gersthofen_120417_11.
jpg

North facade
of the power
station on the
Wertachkanal

2017-04-12
T 13:12

Ruth Plössel

© Stadt Augsburg
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Wasserkraftwerk Transformer
Proviantbach IMG substation
_8369 © klu.jpg
of the power
station

201703-23
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Martin Kluger
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Augsburg
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86150 Augsburg

Kraftwerk Gerst- The two genehofen_120417_10. rators dating
jpg
from 1921 still
operating

2017-04-12
T 13:09

Ruth Plössel

© Stadt Augsburg
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DSC_0112.JPG

The Generator
was displayed
at the World
Exhibition
in Paris

2015-12-08
T 10:09

Rolf Höhmann
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Kraftwerk Langweid_120417_14.
jpg

Round arch
2017-04-12
steel windows T 14:30
at the nort facade of the power
station

Ruth Plössel
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Wasserkraftwerk
Riedinger IMG_
0063 © klu.tif

Merging of the
Proviantbach
and Stadtbach
canals

2013-09-06
T 17:04

Martin Kluger

© context verlag
Augsburg

Schießgrabenstraße 14
86150 Augsburg

Kraftwerk Langweid_120417_41.
jpg

Machinery
operating since
1963

2017-04-12
T 14:54

Ruth Plössel

© Stadt Augsburg
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North facade
of the power
station on the
Proviantbach
canal

2015-08-27
T 12:52

Rolf Höhmann

© Büro für Industriearchäologie

Annastraße 26a
64285 Darmstadt

Kraftwerk Meitin- North facade of 2017-04-12
the power stati- T 13:51
gen_120417_05.
on Gersthofen
jpg

Ruth Plössel

DSCN4775.JPG
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Kraftwerk Meitin- 1907´s Genera- 2017-04-12
tor and Turbine T 13:46
gen_120417_03.
as a showpiece
jpg

Ruth Plössel
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bell generator
manufactured
by AEG from
1922

201512-98
T 12:23

DSC02305.JPG

Kraftwerk Gerst- North facade
hofen_120417_06. of the power
station Riedinjpg
ger
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Machinery from 2016-09-09
1922 in the
T 07:56
power plant

Jens Daube
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architekten

Pallaswiesenstr.29,
64293 Darmstadt

Wassertürme
Rotes Tor
_090916_13.jpg

North facade of
the power station Meitingen
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Lechkanäle Altstadt_180517_01.
jpg

Background of
chapter 3

2017-01-17
T 15:08

Ruth Plössel

© Stadt Augsburg
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Brücken und
Kanäle_
030217_02.jpg

Part of the
collage

2017-09-11
T 09:01

Ruth Plössel

© Stadt Augsburg
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Details_des_Augustusbrunnen,_
Augsburg-8703.
jpg

Part of the
collage

2017-04-12
T 13:51

Ruth Plössel

© Stadt Augsburg
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Kraftwerk an der
Singold_
110517_02.jpg

Part of the
collage

2017-06-14
T 10:27

Ruth Plössel

© Stadt Augsburg
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86150 Augsburg

Geodatenamt

© Stadt Augsburg

Kraftwerk Meitin- Part of the
collage
gen_120417_06.
jpg

2017-05-17
T 16:15

Ruth Plössel

© Stadt Augsburg
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86150 Augsburg

Rathausplatz 1
86150 Augsburg

Kraftwerk Riedin- Part of the
ger_170517_05.jpg collage

2017-05-24
T 12:08

Ruth Plössel

© Stadt Augsburg
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2016-06-23
T 15:36

Severin
Mitterwald

© ZEHNTAUSENDGRAD Videowerbung GmbH

Am Silbermannpark 1b
86161 Augsburg

Eiskanal_
230517_06.jpg

Part of the
collage

2016-09-09
T 07:37

Ruth Plössel
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T 07:24

Neitram

©wikicommons

Wassertürme
Rotes Tor
_090916_04.jpg

Part of the
collage

2017-05-10
T 10:17

Ruth Plössel

© Stadt Augsburg
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Galgenablass_
100517_05.jpg

Part of the
collage

2017-06-01
T 09:24

Ruth Plössel

© Stadt Augsburg
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Kraftwerk am
Stadtbach
_010617_02.jpg

Part of the
collage

2017-05-23
T 15:33

Ruth Plössel

© Stadt Augsburg

Hochablass_230517_21
Kopie.jpg

Part of the
collage

2016-09-09
T 07:23

Ruth Plössel

Wassertürme
Rotes Tor_
090916_01.jpg

Part of the
collage

2017-02-03
T 08:46

Ruth Plössel

Höhenschumme- Topografic Map 2017-06-21
T 15:45
rung + Schichten. of Augsburg
png
Hochablass 2.jpg
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weir and wild
water canoe
course

–
Augsburg_Augustusbrunnen_
Kaiser_mit_Taube.
jpg
DSC05487.JPG

Part of the
collage

2017-06-20
T 10:59

Sandra Kaiser
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64293 Darmstadt

Herkulesbrunnen_150517_03.
jpg

Part of the
collage

2017-06-21
T 15:45

Ruth Plössel
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2017-06-21
02_DSCF1744.jpg Interior of the
waterworks at T 16:09
the Hochablass

Sandra Kaiser

© Stadt Augsburg
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jpg

Severin
Mitterwald

© ZEHNTAUSENDGRAD Videowerbung GmbH

Am Silbermannpark 1b
86161 Augsburg
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Severin
Mitterwald

© ZEHNTAUSEND- Am SilbermannGRAD
park 1b
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Severin
Mitterwald
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1. Oberharz Kehrrad.jpg

Mines of Rammelsberg

2012-07-14
T 19:23

Rolf Höhmann

© Büro für Industrie- Annastraße 26a
archäologie
64285 Darmstadt

2. Erzgebirge
Entwässerungsstollen.jpg

Mining Cultural Landscape
Erzgebirge/
Krusnohori:
Water drainage gallery in
the Freiburg
mining area

2008-10-19
T 14:05

Rolf Höhmann

© Büro für Industrie- Annastraße 26a
archäologie
64285 Darmstadt

3. Camborne-Redruth Cornish
Beam.jpg

3. Cornwall
and West
Devon Mining
Landscape:
Cornish Beam
Engine in Camborne-Redruth

2015-09-16
T 15:12

Rolf Höhmann

4. Canal du Centre.jpg

The Four Lifts
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du Centre and
their Environs:
Ship lift

2010-11-05
T 11:31

Rolf Höhmann
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archäologie
64285 Darmstadt

5. Pontcysyllte
Aqueduct.jpg

Pontcysyllte
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Canal:
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Aqueduct

2015-09-17
T 15:23
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archäologie
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T 15:45
Heritage Site:
Saeheim power
plant in Rjukan

Rolf Höhmann

© Büro für Industrie- Annastraße 26a
archäologie
64285 Darmstadt

7. Derwent Valley. Derwent Valley 2017-04-12
Mills:
jpg
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water course
inside Cromford
Mill

Rolf Höhmann

© Büro für Industrie- Annastraße 26a
archäologie
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Background
of chapter 7
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T 09:13

Martin Kluger
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Background
of chapter 8

2016-02-04
T 16:43

Jens Daube
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Background
of chapter 9
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Hochgemuth
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Background
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Chapter 7.d

Text relating to protective designation,
copies of property management plans
or documented management systems
and extracts of other plans relevant to
the property

Address where inventory, records and
archives are held 		

The following attachments to the nomination documents are included:

T +49 (0) 821 599 63-30
F +49 (0) 821 599 63-333
E poststelle@staau.bayern.de

•
•

The management plan for
the nominated property
Bavarian´s Heritage Protection Act

Chapter 7.c

State Archives Augsburg
Salomon-Idler-Str. 2, 86159 Augsburg

City Archives
Zur Kammgarnspinnerei 11
86153 Augsburg
T +49 (0) 821 3 24 34 152
F +49 (0) 821 3 24 34 199
E stadtarchiv@augsburg.de

Form and date of most recent records or
inventory of property
The competent authority keeps a record
of listed buildings and monuments in
accordance with Article 3 (2) of the Bavarian Heritage Protection Act. This register
contains an identification number, a description of the monument and its location.

Dierig Holding AG
Kirchbergstr. 23
86157 Augsburg
T +49 (0) 821 - 52 10 - 395
F +49 (0) 821 - 52 10 - 393
E info@dierig.de

MAN Archive
Heinrich-von-Buz-Straße 28
86153 Augsburg
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Art collections and museums
Augsburg
Maximilianmuseum
Fuggerplatz 1
(Philippine-Welser-Straße 24)
D-86150 Augsburg
T +49 (0) 821 / 324 41 02
F +49 (0) 821 / 324 41 05
E kunstsammlungen.stadt@augsburg.de

T +49 (0) 821 322 3366

Siemens Archives
Nonnendammallee 101
13629 Berlin
T +49 (30) 386-55881
E frank.wittendorfer@siemens.com

Civil Engineering
Department (Tiefbauamt)
Annastraße 16
86150 Augsburg
T +49 (0) 821 324-7401
F +49 (0) 821 324-7405
E tiefbauamt@augsburg.de

The most recent records and inventories are
listed in overview of reports Chapter 6.C
Results of previous reporting exercises
and Chapter 7.E Bibliography .
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Beiträge zur Technikgeschichte von Wasserspeicherung und Wasserversorgung;
R. Oldenbourg Verlag; Munich, 1985

446

—
—
—
—
—
—
—
—
—

Identification of the Property
Description
Justification for Inscription
State of Conservation
Protection and Management
Monitoring
Documentation
Contact Information
Signature

Dr. Christian Meyer; Die Selbstbiographie des Elias Holl, Baumeisters der Stadt
Augsburg. 1573-1646; Augsburg, 1873

E. Reichardt; Reichardt, Über die erforderliche
Beschaffenheit eines guten Trinkwassers;
Polytechnisches Journal Vol. 208, Nr.LI, 1873

Walter Schedler; Unbekanntes aus
Augsburg; Presse-Druck- und Verlags-GmbH Augsburg, 1990

Roswitha Mitulla; Spaziergang durch
Alt-Augsburg; Presse-Druck- und Verlags-GmbH; Augsburg, 1985

Prof. Dr. Bernd Roeck; Elias Holl, Architekt einer europäischen Stadt; Verlag
Friedrich Pustet, Regensburg, 1985

Walter Scheidler; …von Augsburg
ins Umland; Presse-Druck- und Verlags-GmbH; Augsburg, 1986

Dr. Alfredo Moravia; Epidemiologic Interactions, Complexity, and the Lonesome Death
of Max von Pettenkofer; Oxford Journals,
Medicine and Health; American Journal of
Epidemiology; Volume 166, Issue 11, 2007

Prof. Dr. Bernd Roeck; Elias Holl, ein
Architekt der Renaissance; Verlag Friedrich Pustet, Regensburg, 2004

Hans Schindlmayr; Augsburger Heimatbüchlein für Schule und Haus; Perlach-Verlag A. Betle; Augsburg, 1956

Wilhelm Ruckdeschel; Das Untere Brunnenwerk zu Augsburg durch vier Jahrhunderte.
Von der Archimedischen Schraube zur
Jonval-Turbine; Zeitschrift des Historischen
Vereins für Schwaben und Neuburg Vol. 75

Ernst L. Schlee; Reichstagstradition und
Stadtverschönerung um 1600 in Augsburg; Zeitschrift des Historischen Vereins für Schwaben, Band 94.; 2001

Max von Pettenkofer; Boden und Grundwasser in ihren Beziehungen zu Cholera
und Typhus. Erwiederung auf Rudolph
Virchow´s hygienische Studie „Canalisation
oder Abfuhr“; „Zeitschrift für Biologie“, Band
V, Heft 2; R. Oldenbourg; Munich, 1869

Eberhard Pfeuffer; Zur Ikonographie der
Flußgötter des Augustusbrunnens in Augsburg. Ein Diskussionsbeitrag; Zeitschrift
des Historischen Vereins für Schwaben,
Vol. 107.; Wißner-Verlag; Augsburg, 2015

Wilhelm Ruckdeschel; Kraftwerke Mühlen
Wassertürme. Technische Denkmale
im Landkreis Augsburg; Brigitte Settele
Verlag, Augsburg-Haunstetten, 1998

Wilhelm Ruckdeschel & Klaus Luther;
Technische Denkmale in Augsburg. Eine
Führung durch die Stadt; Brigitte Settele
Verlag, Augsburg-Haunstetten, 1984

Gertrud Seyboth; Wandlungen einer Stadt.
Augsburg – früher und heute II. Teil; Presse-Druck- und Verlags-GmbH; Augsburg, 1978

Toni Siegert, Wolfgang Renner, Prof. Dr.
Hermann Endrös, Dr. Franz Xaver Frey;
Unser Landkreis Augsburg; Bayerische
Verlagsanstalt GmbH, Bamberg, 1983
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Stadtarchiv Augsburg; 700 Jahre Augsburger Stadtrecht 1276-1976; 1976

unknown author; Reinigung der Denkmäler;
Polytechnisches Journal Vol. 257, 1885

Caspar Walter; Hydraulica Augustana;
gedruckt bey Abraham Detleffsen;
Augsburg, 1754

unknown author; Wasserversorgung
deutscher Städte; Polytechnisches
Journal Vol. 216, 1875

Bernd Wißner; Augsburg. Bilder einer
Stadt; Wißner-Verlag; Augsburg, 2004

unknown author; Beitrag zu einer
Ausstellung der Staats- und Stadtbibliothek Augsburg, Wasserversorgung und
Wasserkraft im Augsburger Buchdruck
früherer Jahrhunderte, Augsburg 2007

Wolfgang Zorn; Augsburg; Verlag
Schnell & Steiner, München, 1977

unknown author; Beschaffenheit des Wassers
der neuen Leitung in Augsburg; Polytechnisches Journal Vol. 241 / Miszelle 10; 1881

unknown author; Lech-Elektrizitätswerke
Aktien-Gesellschaft Augsburg 19011951. Ein Bericht zur 50. Wiederkehr der
Betriebseröffnung; Augsburg, 1951

unknown author; Das neue Schlachthaus in Augsburg; Polytechnisches
Journal Vol. 120, Nr. XXXVIII, 1851

unknown author; Außerordentliche Beilage
zum Intelligenzblatt der Stadt Augsburg;
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unknown author; Beschreibung der von
Hrn. Ritter v. Reichenbach in Augsburg
neuerbauten Wassermaschine; Polytechnisches Journal Vol. XXXIX, 1822
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Chapter 8.a
Preparer

In Cooperation with:

In Cooperation with:

Juliane Schmidt
Natural und Cultural Heritage Consulting
Carl-Herz-Ufer 29

Stadtplanungsamt Augsburg

Büro für Industriearchäologie
Rolf Höhmann
Annastraße 26a
64285 Darmstadt

T +49 176 633121811
E julianeschmidt@me.com

T +49 6151 25975
E bfi-darmstadt@t-online.de

scheuvens + wachten plus
planungsgesellschaft mbh

planinghaus architekten BDA
Jens Daube Georg Seegräber
Partnerschaftsgesellschaft mbB
Jens Daube
Alessandra Esposito
Sandra Kaiser
Ruth Klumpp
Pallaswiesenstraße 29
D-64293 Darmstadt
T +49 6151 963151
F +49 6151 963152
E post@planinghaus.de
www.planinghaus.de

452

Dipl. Ing. Martin Ritscherle
Friedensstraße 18
D-44139 Dortmund
T +49 231 18 99 87 10
www.scheuvens-wachten.de

michael kloos planning and
heritage consultancy
Prof. Dr.-Ing. Michael Kloos
Dipl.-Ing. Philipp Tebart
Lochnerstr. 1
D-52064 Aachen

Antonia Hager
Rathausplatz 1
86150 Augsburg
T +49 821 324-6522
F +49 821 324-6503
E Antonia.Hager@augsburg.de

Barry P. Gamble
World Heritage Consultancy
The Old Farmhouse
Trink, St. Ives, TR26 3JG
Cornwall, UK
T +44 (0) 1752 344 594
barrypgamble@aol.com

Büroecco Kommunikationsdesign GmbH
Roman Schellmoser, Stephan Beißer
Völkstraße 29, 86150 Augsburg

T +49 241 9199 288 0
www.michaelkloos.de

T +49 (0) 821 450 3520
office@bueroecco.com
www.bueroecco.com
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for their support:
Adreas Baur
Götz Beck
Dr. Dorothea Diemer
Benjamin Dierig
Dr. Christoph Emmendörffer
Herbert Engelhard
Dr. Matthias Exner
Prof. Dr. Dr. Karl Ganser
Markus Haller
Ulrike Harner
Tobias Häberle
Franz Häußler
Bernhard Herrmann
Gerhard Huber
Martin Kluger
Roland Leuthe
Nicolas Liebig
Raimund Mair
Benjamin Michalek
Elisabeth Retsch
Dr. Birgitta Ringbeck
Berhard Schulze
Dr. Franz Otillinger
Norbert Pantel
Dr. Barbara Rajkay
Franz Winter
Heinrich Winter
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Chapter 8.b

Chapter 8.c

Chapter 8.d

Official Local Institution / Agency

Other Local Institutions
			

Official Web address

UNESCO-Coordinator
Ulrich Müllegger
Rathausplatz 1
86150 Augsburg

Maximilianmuseum
Philippine-Welser-Straße 24
D-86150 Augsburg

www.augsburg.de/welterbe

T +49 821 324-2115
F +49 821 324-9405
E welterbe@augsburg.de

Stadt Augsburg
Rathausplatz 1
86150 Augsburg
T +49 821 324 0
E augsburg@augsburg.de
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T +49 821 3244102
E kunstsammlungen.stadt@augsburg.de
www.augsburg.de/kultur/museengalerien/maximilianmuseum/
Regio Augsburg Tourismus GmbH
Schießgrabenstraße 14
86150 Augsburg
T +49 821 5 02 07 0
F +49 821 5 02 07 45
tourismus@regio-augsburg.de
www.augsburg-tourismus.de
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1

		

		
		

Alois Schmid , Max III. Joseph und
die europäisch Mächte. Die Außenpolitik des Kurfürstentums Bayern
von 1745–1765, Oldenburg 1987

2

		
Frank von Römer, Alois Anton
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3
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Donauwörth,
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		 de/fluesse_seen/massnahmen/
		
liccaliber/index.htm (29.06.2017)

4

		 Wasserwirtschaftsamt
		
Donauwörth,
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projekte/wertachvital/ (29.06.2017)
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Friedrich Blendinger, 700
Jahre Augsburger Stadtrecht
1276–1976, Augsburg 1976

2

The arrival of Felber is not
entire clear. The year 1416
is mentioned in the chronicles
of Martin Walser written
1595. The Memmingen-born
historian Burkhard Zink sets the
year to 1433. Compare to Pirmin
Gasser, Ander Theil der Weitberüempten Keyserlichen Freyen
und der H. Reichstadt Augsburg
in Schwaben Chronica, zweites Buch
der Augspurgerischen Chronica
Markus Welsers, Frankfurt am
Main 1595, p.154 and Karl von
Hegel, Die Chroniken der
schwäbischen Städte: Augsburg,
Vol. 2, Leipzig 1866, p.145, 154
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Der Weg zum UNESCO-Welterbe,
Augsburg 2015, p. 86
City archive, Building Department
VIII, Nr. 188: Documentations
and reports of the master builder,
09.06.1774 at the city council

7

		
		

Wilhelm Ruckdeschel,
refer to note 3, p. 48

8

Wilhelm Ruckdeschel,
refer to note 3, p. 48

		
		

Water engineering structures
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Wilhelm Ruckdeschel, Technische
Denkmale in Augsburg –
Eine Führung durch die Stadt,
Augsburg 1984, p. 72

2

Verbal information of the
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Stefan Krog, Wasserkraftwerk
		
geht wieder ans Netz, Augsburg 2015,
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		 meine.de/augsburg/Wasserkraftwerk
		 -geht-wie-der-ans-Netz-id36
		
331417.html (21.06.2017)

2

		
		
		
		

Wilhelm Ruckdeschel, Technische
Denkmale in Augsburg.
Eine Führung durch die Stadt,
Augsburg 1984, p. 25
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Caspar Walter, Hydraulica
Augustana, Augsburg 1754, p. 37

4

Martin Kluger, Augsburgs
historische Wasserwirtschaft.

5
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Franz Häußler, Wasserkraft in
Augsburg, Augsburg 2015, p. 182
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		 Verbal information of the owner
		
Bernhard Schulze, 04. 02. 2016
		 Verbal information of the owner
		
Bernhard Schulze, 04. 02. 2016
		

Company archive of MAN,
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		 Folder 3.33, Die Erzeugnisse
		
der Wasserkraftmaschine
6

		 Karl Ganser, Industriekultur in
		
Augsburg. Pioniere und Fabrik
		
schlösser,Augsburg 2010, p. 204

Chapter 2.b | History and Development
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		 Verbal information of the former
		
owner Benjamin Dierig, 01. 12. 2016
Franz Häußler, Wasserkraft in
Augsburg, Augsburg 2015, p. 132
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		 Civil Engineering Department of
		
Augsburg, section
		
water law provisions

3

		
		

9
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Civil Engineering Department of
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water law provisions
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Wilhelm Ruckdeschel, in: Industrie		
Archäologie, Verein
		
zur Förderung der Industrie		 Archäologie, Issue 2/1981, p. 112
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refer to note 11, p.112
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Martin Kluger; Augsburgs
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Weg zum UNESCO-Welterbe,
Augsburg 2015, p. 27

Anita Kuisle, Die Stadtbäche im
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Documentation 2016, Munich
2016, p. 7

Wilhelm Ruckdeschel, in: IndustrieArchäologie, ed. Verein zur Förderung der Industrie-Archäologie,
Issue 2/1981, p. 112
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Bernd Roeck. Elias Holl.
Ein Architekt der Renaissance,
Regensburg 2004, p. 30
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to note 1, p. 33
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Industrie-Archäologie,
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Walter Groos, Beiträge zur Topographie von Alt-Augsburg, Berichte
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1967, p. 56
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Paul von Stetten, d.J, Kunst-,
Gewerb-, und Handwerks-Ge
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Peter Geffcken, Augsburger
Stadtlexikon, Augsburg 1998,
p. 546f.
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Pirmin Gasser, Ander Theil der
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Freyen und der H. Reichstadt
Augsburg in Schwaben Chronica,
zweites Buch der Augspurgerischen
Chronica Markus Welsers,
Frankfurt/ Main 1595, p. 150
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Martin Kluger, Wasserbau und
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Augsburg 2013 , p. 211
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Augsburg 1976
Albrecht Hoffmann, Duccio
Balestracci und Albert Baur,
Die Wasserversorgung in
der Renaissancezeit, Geschichte
der Wasserversorgung Vol. 5,
Mainz 2000, p. 19
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p. 68
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Augsburg, Vol. 21, Augsburg 1967,
p. 56
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Augsburg 2015, p. 280
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14
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Vol. 2, Leipzig 1866, p. 145, 154
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18

Wilhelm Ruckdeschel, refer to note
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Brunnenkunst. Die Augsburger
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Bruno Bushart, Geschichte der
Stadt Augsburg von der Römerzeit
bis zur Gegenwart, Stuttgart 1984,
p. 376
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14, p. 25
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Modellkammer des Maximilianmuseums Augsburg („The cities
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14, p. 40

465

36

37

38
39

40

41
42
43
44
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Ablass (Abstich)

Artificial diversion of water from
a natural water course

Augsburger Eimer
Augsburg pail

A liquid measure: 1 Augsburg pail
was equivalent to approx. 62 litres.

Augsburger Fuß/Schuh
Augsburg foot/shoe

1 Augsburg foot/shoe was equivalent
29.62 centimetres.

Augusta Vindelicum

The Roman name given to the city of
Augsburg. The Roman Emperor
Augustus had his two stepsons Drusus
and Tiberius build a fortified camp in the
area where the city was later to be built.
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gov/lowe/index.htm (20.06.2017)

Augustusbrunnen
Augustus fountain

EINE NEUE ZEIT! Die Internationale
Elektrotechnische Ausstellung
1891, hrsg. vom Historischen
Museum Frankfurt am
Main, Katalog, Frankfurt 1991

One of three monumental fountains in
Augsburg. It was designed by the Dutch
sculptor Hubert Gerhard in 1589. The
Augustus fountain is located on the square
immediately next to the town hall.

Auslaufkanal
Outflow canal

(proper name) The confluence of Stadtbach
and Proviantbach. It supplies the hydropower
plant on the Wolfzahnau meadow with water

Brunnenbach

A canal fed by headstreams. It supplied
Augsburg with drinking water till 1840.
The water towers at Rotes Tor distributed
the Brunnenbach water to households
and to the three monumental fountains.

Brunnenbachquellen

Sources in the Stadtwald (city
forest). The confluence of these sources forms the Brunnenbach.
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Brunnenjüngling

The sculpture of a youth designed by Adriaen
de Vries dating back to 1602. It was cast by
Wolfgang Neidhardt. Until 1775, the ‘Fountain
Youth‘ was sat on the brim of the equalizing
water reservoir in the Kastenturm (box tower)
where it served as its spout. Today, the sculpture is on display in the Maximilian Museum.

Culvert

A water-conducting pipe that crosses
underneath a river. This is a way of separating process from drinking water.
Template used to determine the water
throughput of a pipe in a private household.

De Vries, Adriaen

Sculptor from the Netherlands. He was born in
Den Haag around the middle of the 16th century. He worked in Giambolognas workshop in
Florence. De Vries‘ best-known oeuvres are the
Hercules and Mercury fountains in Augsburg.

Deichel

The trunk of a tree serving as a water pipe
after being hollowed out with the help of
special drills. These wooden pipes were used
in Modern Times. The term is derived from
the Latin word ‚ductile‘ – ‚conductible‘

Eicht = Blätlein
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A water measuring tool tool was
developed by Caspar Walter.

Eiskanal
canoe course

Ice canal which runs almost perpendicular to the Hauptstadtbach canal. In
winter it served the purpose of getting
rid of the ice drifting on Augsburg’s
canals which had to be prevented from
obstructing the various water wheels.

Eschay, Jakob

Augsburg’s Master Builder (Stadtbaumeister) during the 16th century. He
was Elias Holl’s predecessor. Jakob
Eschay was responsible for the erection
of the Kastenturm (box tower )in 1599
which was to supply the monumental
fountains on Maximilianstraße.

Fabrikkanal
Factory canal

A canal fed by the Wertach river which
also receives water from the Singold. The
Fabrikkanal supplied the yarn doubling mill
in Göggingen with hydropower. The rate of
flow of the Fabrikkanal is 28.5 cubic metres
per second. The canal was built to serve the
hydropower plant erected on it in 1885.

Felber, Hanns

The fountain master of the city of Ulm who
came to Augsburg at the beginning of the
15th century in order to build the Large
Water Tower at Rotes Tor (Red Gate).

Francis turbine

A type of water turbine which was introduced from 1849 onwards. It was developed by the engineer James B. Francis.

Fugger

Augsburg’s most influential family of
merchants
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Fuggerei

A social housing estate that was built
between 1516 and 1523. It had been
donated by Jakob Fugger and was a
foundation for the benefit of poor citizens. It still provides housing.

Galgenablass
(culvert)

Gerhard, Hubert

Gersthofen

Göggingen
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Gruner und Thiem
Gruner and Thiem

A crossing of two water courses, namely
the Siebenbrunner Bach and the Grenzgraben. Still today, the Siebenbrunner Bach is
conducted underneath the Grenzgraben by
way of a culvert so as to separate drinking
water from process water. The Galgenablass
is located in the Stadtwald (city forest).

Engineers from Dresden.
Further development of the process
of the groundwater levels evolved by Salbach. They developed the first systematic
analysis of groundwater levels and
groundwater streams in 1873.
A map of the size and direction of the
groundwater streams provided an answer to
how the water level in the groundwater currents had to be positioned and the quantity of
the groundwater which had to be expected

Hauptstadtbach

Dutch sculptor who trained with Giambologna in Italy. Towards the end of the
16th century he came to Augsburg and
took up work with the Fugger family.
He later assumed responsibility for the
construction of the Augustus fountain.

A canal fed by the Lech river which starts
at the Hochablass weir and represents
one of the biggest subsystems of the
Lechkanäle (Lech canals). At Friedberger Straße the Hauptstadtbach splits into
the Herrenbach and Kaufbach canals.

Henschel-Jonval-Turbine

This innovative type of turbine was developed in 1837 by the German inventor Carl
Anton Henschel. It was patented by the
French engineer Nicolas J. Jonval in 1843.

Herkulesbrunnen
Hercules fountain

One of the three monumental fountains
on Maximilianstraße. It was designed by
Adriaen de Vries in 1602. Wolfgang Neidhardt cast the bronze figures which are now
on display in the Maximilian Museum.

Bavarian city in the administrative district
of Augsburg. The hydropower plant in
Gersthofen, which generates electricity, is
supplied with water by the Lechkanal.
Göggingen is a district in the
south of Augsburg.
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Herrenbach

An arm of the Hauptstadtbach. It has a flow
rate of approx. 21 cubic metres per second
and supplies the canals of the Textilviertel
(textile factory quarter). The Herrenbach has
a total length of 882 metres and flows in a
northerly direction and eventually splits into
the Hanreibach and Proviantbach canals.

Hinterer Lech
Eastern Lech

Taken together, the Hinterer Lech, Mittlerer Lech and Vorderer Lech (cf. also there)
constitute the Lechkanäle (Lech canals), a
subsystem of canals in the central part of
the Lechviertel (Lech district) of Augsburg. The Hinterer Lech has a length of
1,400 metres and is fed by the Lech river.
It flows into the central part of town and
provides some two cubic metres of water
per second. the Hinterer Lech originates in
the Schwallech canal. The Hinterer Lech
and Mittlerer Lechcanals are the receiving bodies of water of the Stadtbach

Hochablass
weir
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A weir system in the Lech river which
served to divert water from the Lech to
the city centre. The name is derived from
the adjective ”hoch“ which refers to the
high(est) importance of this diversion.

Hochterrasse
Elevated plateau

Elevated plateau of the historic part ofAugsburg. The plateau was formed during the
last two ice ages and consists of a thick
gravel layer which has caused this area to
be about ten metres higher than the alluvial
terraces surrounding it. The plateau consists
of a gravel formation with a thickness of up
to four metres which is covered by loam
and loess. It was primarily well-to-do Augsburg citizens who used to live on plateau.

Holl, Elias

Augsburg’s Master Builder. As a result of
an extended study trip to Italy, his constructions and designs were heavily influenced
by the Italian Renaissance. The town hall,
the Stadtmetzg (meat cutting, storage
and market facility) and the armoury were
Holl’s best known oeuvres in Augsburg.

Hydraulica Augustana

Caspar Walter’s best-known publication
on his research, his projects and the maintenance and servicing of his hydraulic
engineering structures in Augsburg.

Illsungquelle

Source in Augsburg’s city forest (Stadtwald). From 1840 onwards, this was
source that provided the drinking
water for the Rotes Tor waterworks.

Kaplan-Turbine

A further development of the Francis
Turbine. It was patented in 1913 by the
Austrian engineer Viktor Kaplan.
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Kastenturm
Box tower

Part of the waterworks at Rotes Tor.
A former defensive tower, it was
raised by two storeys by Jakob Eschay
in 1599 and converted into a water
tower. This watertower supplied the
three monumental fountains.

Kleiner Wasserturm
Small watertower

Part of the waterworks at Rotes Tor. This
Small Watertower is located directly next
to the Large Watertower. It also used
to be a defensive tower, but was converted into a water tower in 1470.

Kolbenpumpe

Water pump which conveys water through
the movement of pistons. This type of pump
is operated with a swipe or a lever which
sets the pistons in motion. While the lever is
being moved in an upward direction, water
is lifted up through a suction pipe and exits
through a spout. This rather simple design
was improved upon by constructing a
double-action twin pump which meant that
both the upward and downward movements
of the lever generated a flow of water.

Kollmann, Joseph
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Councillor in Augsburg responsible for
urban planning and construction between
1834 and 1860. He was born in Dillingen
in 1800 and died in Munich in 1894.

Langweid

Bavarian city in the administrative district
of Augsburg. Its full name is Langweid am
Lech (on the Lech). The Lechkanal supplies
the Langweid hydropower plant with hydropower for the generation of electricity.

Lech

The Lech is a river with a total length of
264 kilometres. Its source is in the Vorarlberg mountain region. The Lech is the
third biggest tributary to the Danube.
It also has the greatest water volume
of all of Augsburg’s water courses.

Lechkanal
Lech canal

A lateral canal of the Lech river. Water is
diverted from the Lech which is thus conveyed to the hydropower plants in Langweid,
Gersthofen and Meitingen. After flowing
through the Lechkanal for 18 kilometres,
the water flows back into the Lech river.

Liliom

Name of a cinema and a restaurant
in the former Unteres Brunnenwerk
(Lower Waterworks). Both the cinema
and the restaurant were re-located to
the former pump house in 1989.

Machina Augustana

A system of seven Archimedes‘
screws. It was first built in Augsburg in the Lower Water Tower.
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MAN

Marbeck, Pilgram

Meitingen

Merkurbrunnen
Mercury fountain

Mittelschlächtiges Wasserrad
breastshot waterwheel

484

Maschinenfabrik Augsburg-Nürnberg is a
large industrial group that manufactures
vehicles and mechanical engineering products. It was the result of a merger, in
1898, of the Maschinenbau-Actiengesellschaft Nürnberg (its precursor was the
Maschinenfabrik Klett & Comp.) and the
Maschinenfabrik Augsburg AG (precursor:
the Reichenbach’sche Maschinenfabrik).
Fountain Master from Rattenberg.
During the 15th century, his mandate
covered the entire city of Augsburg. Marbeck had a comprehensive and extensive network of wooden pipes built.
Bavarian city in the district of Augsburg. The Lech river runs through
Meitingen. The Meitingen power
plant is located on the Lechkanal.
One of the three monumental fountains. It was designed by Adriaen de
Vries and cast by Wolfgang Neidhardt.
Since its dedication in 1599 it has been
located on Maximilianstraße.
A water wheel which is fed with water
at the level of its hub which means that
both the weight of the water and its
flowing speed are equally utilized.

Mittlerer Lech
Middle Lech

One of the three Lechkanäle (Lech canals;
cf. also Hinterer Lech and Vorderer Lech)
which originates in the Schwallech. From the
point of the confluence of Hinterer Lech and
Mittlerer Lech, the canal is called Stadtbach.

Monumentalbrunnen
Fountains

Ensemble of three fountains which consists of the Augustus, Hercules and Mercury fountains which were erected on
the occasion of the 1,600 anniversary
of the foundation of Augsburg.

Neidhardt, Wolfgang

One of Germany‘s most important casting
experts in the area of bronze, bell and stucco
casting. He was born in Ulm in 1575 and was
employed by the city of Augsburg where he
cooperated closely with Adriaen de Vries and
Elias Holl. He was the city’s master caster.

Neubach

A canal fed by the Lech river. It is a lateral
canal of the Hauptstadtbach. The Neubach canal has a through-put of some
17 cubic metres per second and supplies
the waterworks at the Hochablass weir.

Niederterrasse
low plateau

Low-lying part of the historic city of Augsburg. The high plateau was formed
during the last two ice ages and consists
of a gravel formation which has caused
the Niederterrasse area to be about ten
metres lower than the high plateau. It
was primarily craftsmen who used to
live on eastern part of Niederterrasse.
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Oberes Bissingerle

A source in the Stadtwald (city forest)
which is today called ”Ölbachquelle 1“.
Downstream of the confluence of the
Unteres Bissingerle and Oberes Bissingerle the canal is called Brunnenbach.
This is the canal that supplied the Rotes
Tor waterworks with water until 1840.

Oberschlächtiges Wasserrad
overshot waterwheel

Water wheel with buckets which are successively filled with water coming from the
head race. As a result of the weight of the
water hitting the buckets, the wheel starts
moving. This type of water wheel has been
known to exist since the 13th century.

Ölbachquellen

Polytechnisches Journal
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Two sources that are now called
”Ölbachquelle 1“ and ”Ölbachquelle 2“.
They used to be called Unteres
Bissingerle and Oberes Bissingerle.
One of the most important and oldest
German language technical magazines
during the 19th century. It was edited by
the Augsburg-based chemist and factory owner Johann Gottfried Dingler and
published between 1820 and 1931.

Proviantbach

A canal that receives its water from the
Lech river. The Herrenbach splits into the
Hanreibach and the Proviantbach which,
in turn, merges with the Stadtbach to form
the Auslaufkanal. It is this latter canal which
supplies the waterworks on the Wolfzahnau meadow. The Proviantbach delivers
som 14 cubic metres of water per second.

Quelle am Neuen Graben

It used to be called the Cono-Quelle.
This source is close to the Neuer Graben
(new ditch) and feeds the Grenzgraben.

Rocaillekartuschen

Late Baroque decorative element which
takes the shape of a frame around a coat
of arms or inscription attached
to buildings or fountains.

Rotes Tor
Red Gate

Former city gate in the southern part
of Augsburg. There is documented evidence of its existence as early as 1187.
The Via Claudia (Augusta) which connects Augsburg with Italy via the Alps
used to run through Rotes Tor.

Schwallech

A canal which is fed by the Lech river and
the Kaufbach canal. The Schwallech canal
is 1.4 kilometres long and runs through
Augsburg’s city centre before it splits
into Hinterer Lech and Mittlerer Lech.
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Schwibbogentor

Former city gate in the southeastern part
of Augsburg first documented in 1322.
The Schwallech flowed to the city centre
over the Schwibbogen-Brücke (bridge).

Senkelbach

Diversion on the Wertachkanal. The
Senkelbach delivers some 28.5 cubic
metres of water per second – a very large
throughput which used to drive several
mills. The Senkelbach canal flows into the
Wertachkanal. It was built in 1588 using
the former river bed of the Singold.

Siebenbrunner Unterdorf

Singold
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Formerly a small local community in the
Stadtwald (city forest). To protect the
drinking water catchment area there, the
last residents who lived in Siebenbrunner
Unterdorf had to be resettled in 1970. All
buildings were torn down so that there
are no traces of this community left.

Stadtbach

Being one of the Lechkanäle, the Stadtbach is the confluence of the Mittlerer
and the Hinterer Lech. At its upper end
this canal delivers 8 cubic metres of water
per second, but as a result of various tributaries, further downstream this volume
increases. Together the Stadtbach and
the Proviantbach form the Auslaufkanal.

Stadtmetzg

Augsburg’s former meat cutting, storage
and market facility in the Lechviertel quarter designed by Elias Holl in 1609. The
location for the building was selected
specifically so that it would be erected on
the Vorderer Lech. This made it possible
to use the water of the canal for cooling
the meat and for disposing of the waste.

Thormann und Stiefel

Construction company in charge of
hydro-engineering and industrial structures.
It was established in 1876 by the engineer Alfred Thormann and the master
bricklayer Tobias Schneller. In 1880, the
engineer Jean Stiefel joined the company
as a partner. As of 1883, the company’s
reputation built up as result of the fact
that it started using reinforced concrete.

Unterer Brunnenturm
Lower watertower

Water tower in the northern part of
the historic city of Augsburg. It was
from Unterer Brunnenturm that the
first private households were supplied
with water from 1502 onwards.

A 51 kilometre long stream which originates in Waal. The Singold delivers some
2 cubic metres of water per second
and has flowed into the Fabrikkanal
(Fabrik canal) since 1885.
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Unteres Bissingerle

Today this source is called ”Ölbach-quelle
2“. Downstream of the confluence of the
Unteres Bissingerle and Oberes Bissingerle
the canal is called Brunnenbach. It
used to feed the Rotes Tor waterworks with water until 1840.

Unteres Brunnenwerk
Lower waterworks

Group of buildings which consists of
the Unterer Brunnenturm, the Pumpenhaus (pump house) and the
Zirbelnuss-Kanal (cf. below).

Unterschlächtiges Wasserrad
undershot waterwheel

This is the oldest type of water wheel
whose lower part is immersed in the
water flow. Its movement is caused
by the water impelling the wooden or
sheet metal buckets of the wheel.

Via Claudia

Important ancient Roman road which connected northern Italy and southern Germany.
It crossed the Alps and followed the course
of the Lech river through Augsburg. It is
also frequently called Via Claudia Augusta.

Von Pettekofer, Max

A scientist, medical doctor and chemist who
carried out research into matters of hygiene
during the 19th century. When a colera
epidemic broke out in 1854, von Pettenkofer
studied the ground water in order to find
the causes of the disease. Thanks to his
research hygienic standards were improved
considerably. He also established the first
university professorship for Hygiene at the
Ludwig-Maximilians university of Munich.
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Von Reichenbach, Carl-August

Factory owner and industrial producer in the
19th century. He was one of the co-founders
of the Reichenbach’sche Maschinenfabrik
which was later to be merged with MAN.
Reichenbach came to Augsburg in 1824
and took up work as master machinist
in a printing shop. He was the nephew
of Georg Friedrich von Reichenbach.

Von Reichenbach, Georg Friedrich

Bavarian engineer in the 19th century who
invented the Reichenbach’sche Wassermaschine (Reichenbach water machine).

Vogeltor

Former city gate in the southeastern part
of Augsburg first documented in 1445.

Vorderer Lech
Western Lech

A canal filled with water from the Lech
which delivers some 2 cubic metres of
water per second. Its upper end is at
the waterworks at Rotes Tor and it flows
underground into the Stadtbach (cf. also
Hinterer Lech and Mittlerer Lech).

Walter, Caspar

One of the most important fountain masters
of Augsburg. He passed his know-how and
skills on hydro-engineering on by having
models built and through technical drawings, many of which have been preserved
to this day. During his employment by the
city of Augsburg as fountain master he
published his major oeuvre, the Hydraulica
Augustana. He built many of the models
on display in the Maximilian Museum.
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Wasserwerk am Roten Tor
Waterworks at the Red Gate

The ensemble of the Large and Small
Water Towers, the Kastenturm, the aqueduct and the Upper and Lower Fountain
Master’s House. This waterworks became
operational in either 1416 or 1433 and
supplied the city of Augsburg with water.

Werner, Anton

City clerk with Augsburg’s administration in charge of handling the legal
issues in connection with the use of
the canals used for hydropower

Wertach

The Wertach river is 151 kilometres long
and originates in the Allgäu Alps. For a
long time the Wertach was Augsburg‘s
border to the west. North of the city,
the Wertach flows into the Lech river.

Wertachkanal

This canal is located in Augsburg’s district
called Göggingen. It delivers some 28.5
cubic metres of water per second which is
diverted from the Fabrikkanal. Further north
it flows back into the Wertach river. Since
1920, the Wertachkanal has been supplying
the hydropower plant on the Wertachkanal.

Wolfzahnau

A meadow in the northern part of Augsburg where the Wertach and Lech rivers
merge. The sharp-edged shape of the
meadow resembles that of a wolf’s tooth.
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Zirbelnuss-Kanal-Brücke

A cast-iron water bridge / aqueduct which
separates the Innerer Stadtgraben (inner
city moat) from the Stadtbach which
flows beneath it. The bridge / aqueduct is
part of the ensemble of structures of the
Unteres Brunnenwerk (lower waterworks).
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Map I — Lech Canals
Location
South: 48° 20´ 51´´ N, 10° 56´ 10´´ E
North: 48° 22´ 20´´ N, 10° 54´ 1´´ E
Function
Flow of river water
Year of construction
1276 mentioned for the ﬁrst time by
the city law
In use until
Today
Technical Features
–
Notes
-

Lech Canals
Nominated Property
Buffer Zone
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Map II — Eiskanal / Canoe Course
Location
48°20´ 50.6´´ N, 10°56´ 10´´ E
Function
Artiﬁcial whitewater
for canoe competitions
Year of construction
1972 (1879)
In use until
Today
Technical features
–

Eiskanal / Canoe Course
Nominated Property
Buffer Zone
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Map III — Waterworks at Rotes Tor
Location
48° 21´36´´ N, 10° 54´ 11´´ E
Function
Waterworks
Year of construction
1416
In use until
1879
Technical features
documented by wooden models
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Map IV — Lower Waterworks
Location
48° 22´ 20´´ N, 10° 54´ 1´´ E
Function
Waterworks
Year of construction
1502
In use until
1879
Technical features
Zirbelnuss Canal / Aqueduct
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Map V — Waterworks at Vogeltor
Location
48° 21´ 58´´ N, 10° 54´ 13´´ E
Function
Waterworks
Year of construction
1776
In use until
1879
Technical features
–
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Map VI — Waterworks at Hochablass
Location
48° 20´ 51´´ N, 10° 56´ 6´´ E
Function
Waterworks
Year of construction
1879
In use until
1973
Technical features
Original machinery
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Map VII — Hochablass / Weir
Location
48° 20´ 39´´ N, 10° 56´ 11´´ E
Function
Weir
Year of construction
1911/1912
In use until
Today
Technical features
Original machinery
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Map VIII — Galgenablass / Culvert
Location
48° 19´ 54´´ N, 10° 55´ 49´´ E
Function
Culvert/ water ﬂow
Year of construction
ﬁrst documentes 1545
In use until
Today
Technical features
Culvert

Galgenablass / Culvert
Nominated Property
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Map IX — Augustus Fountain
Location
48° 22´ 9´´ N, 10° 53´ 53´´ E
Function
Monumental fountain
Year of construction
1594
In use until
Today
Technical features
–
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Map X — Mercury Fountain
Location
48° 22´ 2´´ N, 10° 53´ 55´´ E
Function
Monumental fountain
Year of construction
1599
In use until
Today
Technical features
–
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Map XI — Hercules Fountain
Location
48° 21´ 54´´ N, 10° 53´ 58´´ E
Function
Monumental fountain
Year of construction
1602
In use until
Today
Technical features
–
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Map XII — Stadtmetzg
Location
48° 22´ 12´´ N, 10° 53´ 58´´ E
Function
city’s central meat cutting, processing and market facility
Year of construction
1609
In use until
1930
Technical features
–
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Map XIII — Power plant on Fabrikkanal
Location
48° 20‘ 33´´ N, 10° 51´ 43´´ E
Function
Power plant
Year of construction
1885
In use until
Today
Technical features
Existent puley rope transmission
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Map XIV — Power plant on the Singold
Location
48° 20‘ 32´´ N, 10° 51´ 52´´ E
Function
Power plant
Year of construction
1886
In use until
Today
Technical features
Existent bevel wheel transmission dating from 1886

Power plant on the Singold
Nominated Property
Buffer Zone
0

50

1674/8

18a

16

18 b

1849

12

1829/5

12 a

1674/9
167
1674/13

1829/
1

7

11

1831

1851/1
//155

zu Fabri
k

14

strr..

1829/8

1674/6

12

1829/15

9

1829/16

4

7

214/11
21
4/4

/10

5

10

2043/2
/23

9

214/5
21
5/1
1

10

1829/11

7

214/12
214/6

4

5
3

6

Koloniestr.

tr.

214/7

2

8

Apprich
s

217/2

214/2

215/2

1674/12

Döllgas
ts

4

tr.

8
214/3

215

214/8

4

1

1831/1

6

214
214/9

1829/14

1831/3

Butzstr.

213

Power plant on the Singold
Nominated Property
Buffer Zone
0

5 km

50

25

27

0 km

18

Map XV — Power plant on the Stadtbach
Location
48° 23´ 2´´ N, 10° 53´ 51´´ E
Function
Power plant
Year of construction
1873
In use until
Today
Technical features
Machinery dating from 1907
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Map XVI — Power plant on the Wolfzahnau
Location
48° 23´ 50´´ N, 10° 53´ 22´´ E
Function
Power plant
Year of construction
1901/02
In use until
Today
Technical features
Generator with flywheel from 1913
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Map XVII — Power plant on the Proviantbach
Location
48° 23´ 2´´ N, 10° 54´ 54´´ E
Function
Power plant
Year of construction
1922
In use until
Today
Technical features
Machinery dating from 1922
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Map XVIII — Power plant Senkelbach / Riedinger
Location
48° 23´ 11´´ N, 10° 53´ 28´´ E
Function
Power plant
Year of construction
1840
In use until
Today
Technical features
Machinery dating from 1923
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Map XIX — Power plant on the Wertachkanal
Location
48° 21´ 35´´ N, 10° 52´ 40´´ E
Function
Power plant
Year of construction
1921
In use until
Today
Technical features
Machinery dating from 1921
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Map XX — Power plant Gersthofen
Location
48° 26´ 46´´ N, 10° 53´ 7´´ E
Function
Power plant
Year of construction
1901
In use until
Today
Technical features
Machinery dating from 1963
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Map XXI — Power plant Langweid
Location
48° 29´ 54´´ N, 10° 52´ 0´´ E
Function
Power plant
Year of construction
1907
In use until
Today
Technical features
Machinery dating from 1907 and 1938
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Map XXII — Power plant Meitingen
Location
48° 32´ 49´´ N, 10° 51´ 56´´ E
Function
Power plant
Year of construction
1922
In use until
Today
Technical features
original equipment
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Digression:
Caspar Walter

1701
1728
1741
1754
1765
1769

Born in Augsburg
Appointed as the fountain master
of the lower water tower
Appointment to the office of upper
fountain master
Hydraulica Augustana published
Architectura Hydraulica published
Died in Augsburg

The city of Augsburg already had an excellent public water supply in the late Middle
Ages, and employed qualified craftsmen
and masters to carry out maintenance to the
structure and its development. An influential
figure in the development of the water sector
in Augsburg was Caspar Walter, who was
born on 27th February 1701 in Augsburg. His
father was a carpenter, who trained his son
himself.
In 1741 Caspar Walter was appointed to the
upper fountain master of Augsburg, after
he had demonstrated his abilities as head of
construction of the lower waterworks.
Up to that time, fountain masters in Augsburg had alternated between Protestant
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and Catholic and Walter’s predecessor,
Johann Georg Dempp, was of the Protestant
faith. The existing regulation was therefore suspended for the first time to appoint
Caspar Walter to the post of fountain master,
but only on condition that two Catholic fountain masters were appointed after Walter’s
period in office.
During his term as fountain master, Caspar
Walter not only focused his attention on
the technical facilities and apparatus and
the improvement of the water supply, but
was also interested in theoretical studies.
He wrote numerous specialist publications
and instructions on carpentry, bridge construction and waterworks. His major work,
the Hydraulica Augustana, was published in
1754, and described expertise with water
and hydro engineering, particularly with
respect to the water works at the Rotes Tor,
where he worked from 1742. The original
manuscript of the Hydraulica Augustana is
now housed in the engineering museum in
the Upper Fountain Master’s House at the
Rotes Tor.
Caspar Walter felt the need to pass on his
knowledge in a suitable form, and it was
generally much easier for craftsmen to grasp
and learn the functional processes and
essential steps of complex engineering on
three-dimensional wooden models than in
theoretical writings.
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The “Augsburger Wasserkunst” (roughly
translated: water expertise in Augsburg) in
general and Caspar Walter’s works in particular, were so prized throughout Europe, that
numerous writers and learned travellers from
Italy, England, France and other countries
bordering Germany made the pilgrimage to
Augsburg. They embarked on long journeys
in the quest for knowledge, and to apply the
knowledge acquired in Augsburg in their
own countries.
Michel de Montaigne, the French politician,
travel writer and philosopher visited Augsburg in 1580 and penned a glowing tribute
to the Augsburg water supply in his travel
journal.
Caspar Walter was active in Augsburg up
until 1768, and participated in major public
building works, including for example, the
work at the Rotes Tor. Here, he built two
wooden spiral staircases in the Small Watertower in 1744 and a double spiral staircase
in the Kastenturm in 1742, and substantially
drove the development and improvement of
the Water management System. Wooden
scale models of the stairs were built, which
are now in the model room of the Maximilian Museum in Augsburg, where visitors
can study additional instructional models by
Caspar Walter, for example, the model of a
pumping station.
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In this model, the operation of the modern
crankshaft drive and that of the swinging
beam drive are compared, and the differences between the different techniques were
illustrated.
In the case of the swinging beam drive,
the same timing of the piston movement
meant that the water was always fed into
the water basin which resulted in a relatively
high energy demand and the water supply
was not continuous. These systems were
high-maintenance as they were subject
to substantial wear owing to the sudden
start and stop of the motion and oscillation.
Walter developed a crankshaft drive that
kept the pistons in continuous movement
and the transmitted the circling motion of
the water wheels to the pistons via cranks.
The drive at the Rotes Tor had two quadruple crank pressure units, so that two could
take over the pressure and two the traction,
respectively on one side. This guaranteed a
regular water flow and the energy could be
used for water hoisting with minimal losses.
This plant technology was more compact,
and the pistons were now connected with
a crank made of iron, which reduced the
susceptibility to disruptions.
Walter improved the capacity of the waterworks, and designed details for the pumps,
which he then produced in his own work-

shop. The transfer of knowledge and documentation was of great importance to Caspar
Walter, and there was no fountain master
before or after him who handed his work
down to posterity in such detail. Caspar
Walter employed up to 20 additional apprentices at his own cost, which was way above
the number of four apprentices as prescribed
by the municipal authorities.
He lived at the upper fountain master’s
house during most time of his term of office,
and constantly upgraded it; the construction
of the lower fountain master’s house occurred under his leadership. He also built the
workshops required to carry out the maintenance of the system in the inner courtyard
of the waterworks at the Rotes Tor.
Another document produced by Caspar
Walter was the “Architectura Hydraulica”, or
“Guide to the art of fountains”, published in
1765. It gave precise instructions for craftsmen that would enable them to carry out
their work to the highest standards possible.
His calculations on statics, his observations
on service water in the 18th century and
numerous drawings and descriptions are
now important sources to better understand
the astonishing expertise in water that existed in Augsburg at the time. The Augsburger
Stadtbibliothek (Augsburg City Library) and
the local archives, museums and art collections house these important works on the
historical Augsburg water Water Manage-

ment System, and can still be studied today.
Caspar Walter published his final book
“Brücken-Bau, oder Anweisung, wie Allerley
Arten von Brücken, sowohl in Holz als Steinen, nach den besten Regeln der Zimmerkunst dauerhaft anzulegen sind: inn zweenen
Theilen jungen and unerfahrenen Zimmerleuten zum Unterrichte” (“Bridge-building,
or instructions on how all kinds of bridges,
in both wood and stone, should be set down
permanently following the best principles of
carpentry: in two parts, young and inexperienced carpenters”) in 1766. In the same year,
he introduced a new unit of measurement
for the water pipeline system. As the pipeline
network was constantly being improved and
extended by new private connection, Caspar
Walters’ concept could be implemented by
laying additional branches of the pipeline. He
sketched a template with 24 holes of varying
diameters drilled in it, each with marked with
a different letter of the alphabet. This systematic method could be used to determine
the precise water flow rate of each tapping
point, as the holes corresponded to the diameter of the water outlets in the dwellings.
1768 Caspar Walter retired as fountain
master and died a year later in Augsburg.
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Digression:
Elias Holl

1573
1600/01
1602–07
1604

Born in Augsburg
Study trip to Italy
Building of the Zeughaus (arsenal)
Building of the Weinsiegelhaus
(for grading wine)
1605
Reconstruction of the Wertachbrucker Tor (town gate)
1609
Completion of the Stadtmetzg
(butchers’ facility)
1609
Building of the St.Jakob’s
watertowers
1612
Building of the grammar school at
St. Anna
1614
Building of the Neuer Bau
(New Building)
1615–20 Building of the new Town Hall
1622
Rebuilding of the Rotes Tor
(Red Gate)
1626–31 Rebuilding of the Heilig-GeistSpital hospital
1646
Died in Augsburg

Elias Holl, born in Augsburg on February 28,
1573, came from a well-established family of
Augsburg builders. His grandfather is known
to have built the vicarage of St. Ulrich & Afra.
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His father Hans Holl was a master builder
in Augsburg: first as foreman for the Fugger
family and later as master for municipal
undertakings. It was he who educated his
son until 1596.

Elias Holl obtained his master’s certificate in
1596 and began working for private clients.
In 1600 he travelled to study in Venice,
where he discovered the Italian Renaissance.
He was particularly enthusiastic about the
works of Andrea Palladio.
Holl studied Italian architecture in depth and,
on his return, applied the knowledge he had
acquired in Italy to his buildings in Augsburg.
Although the classical balance of overall
shape and architectural details are found in
his works, he developed a style of his own,
connecting the Italian Renaissance with the
local building traditions of Augsburg.
In 1602, he succeeded Jakob Eschay as
the city’s appointed master builder after
demonstrating his skills in the Bäckerzunfthaus am Perlachturm – the bakers’ guild
house at the Perlach tower. In his choosing
Tuscan, Corinthian and Ionic pilasters to
structure the frontage, he took his inspiration from Andrea Palladio’s “Convento della
Carità”. Holl negotiated with the city a much
higher remuneration than his predecessor,
some of which was paid in kind.
As a result of wide-ranging cost-cutting
measures adopted by the City of Augsburg
in the second half of the 16th century, the
building trade found itself in severe financial
difficulty. The response in the 1590s was
to issue a decree that only local craftsmen
were to be employed for municipal projects.
Since the city had decided to embark on an
ambitious building programme, there was no

shortage of public commissions where these
stipulations were observed.
As master builder, Holl concentrated on
public commissions and, within a short time,
he became an influential architect of the
early modern period, not least because many
of the major building projects of the City of
Augsburg were undertaken during his term
of office. Holl focussed mainly on residential
buildings, warehouses and schools, but also
built towers and gates in the ancient city
walls. He was also in demand in Neuburg as
a consultant, and he drew up plans for neighbouring towns. His advice was sought in
Innsbruck, Scheinfeld and by emperor Rudolf
II in Prague.
The city’s master builder began his success
in Augsburg with the construction of the
Zeughaus (arsenal) in 1600-07. His predecessor Jakob Eschay had already commenced
the building but the work was interrupted
because there were differences of opinion.
In 1602, Elias Holl took on the commission to
complete the arsenal. When he discovered
defects in some of the existing walls he had
them demolished. The facade was decorated
by the court painter Joseph Heintz, and the
bronze sculptures were designed by Hans
Reichle and cast by Wolfgang Neidhart. They
represent St. Michael and the Devil. The
facade shows the influence of the Italian art
of volutes and tectonic structure.
The arsenal was the weapons store and
provided accommodation for as many as
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3000 soldiers. In 1944 the building survived
an air raid. At present, the hall with Tuscan
columns on the ground floor is home to the
Roman Museum of Augsburg.
A further building designed by Elias Holl was
the Weinsiegelhaus for grading and taxing
wines. A Roman lime relief with wine casks
was attached to the main portal, reflecting
visually on the outside the building’s purpose. The two basements were structured
by Ionic pilasters. In 1809, the wine grading
house was demolished.
A further significant piece of Holl’s work
was the Stadtmetzg, a meat cutting, storage
and market facility; it dates from 1609. He
constructed the building on the Western
Lech in order to exploit the water supply.
The canal water was used to cool the meat
and to dispose of meat waste. Holl planned
a new building at the location of the former
butchers’ facility, detailed wooden models of
which have survived. They are reminiscent of
Italian Palazzi. The architect described them
as the “Loggia” project, which was obviously too expensive for the city of Augsburg
and in any case would not have fitted in the
townscape. The idea on which the wooden
models were based was implemented in a
simplified version. The Neue Bau – New Building – was constructed in 1614. Although
the original pompous design was rejected,
the Venetian inspiration as exemplified by
the “fabbriche nuove” was evident. The
Neue Bau was destroyed in the WWII.
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In 1609 Holl accepted a further commission,
which he described in detail in his autobiography. At the city wall, close to the Jakob’s
Gate, he built two identical towers which
had the purpose of extending the area of
supply of drinking water in Augsburg.
In 1944 the upper St.-Jakob’s water tower
was destroyed.
Holl also intended to partly rebuild the old
school at St. Anna’s, which dated from
1531. He began re-structuring the grammar
school. However, complaints mounted that
the rooms and space available were intolerable, and in 1612 it was decided to demolish
the school and rebuild it. Elias Holl’s drafts
show a symmetrical building with rusticated
corners. The main entrance was made to
stand out with its aedicula gable, a clock and
lateral volutes. The building has survived and
was restored in 1972.
A further task of the city’s master builder
was to plan the rebuilding of the Barfüßerbrücke, a pedestrian bridge. This was an
important thoroughfare, and Holl wanted to
upgrade it with shops, similar to the Rialto
bridge in Venice. The bridge rests on two
rusticated arches; each of the twelve shops
had one window overlooking the centre of
the bridge. The bridge led directly to the
Barfüßertor city gate, which was also renovated by Holl.
The duties of the master builder also extended to smaller buildings which he oversaw
from the planning stage until completion of

589

the building work. These included a votive
church whose design is reminiscent of the
Pantheon in Rome, the city pawnbroker’s
office, and St. Michael’s church and the
cemetery – all of which were undertaken in
collaboration with his brother Esaias. The
two brothers usually divided the work between them so that one of them would draw
up the plans and build the wooden models
while the other would take charge of the
actual construction activities.
In 1614, Holl started planning his most
famous piece of work, the Augsburg City
Hall, by drawing up a blueprint of the palace
facade (Palastfassadenentwurf). The first
etching was published on March 27, 1614.
This was followed by further drawings which
were based on a draft from 1610. This earlier draft was called “the Venetian project”.
It was probably conceived of in connection
with the earlier conversion of the town
hall at the Perlachturm tower. The wooden
model, which is preserved in the Maximilian Museum, shows a horseshoe-shaped
Palazzo typical of Italian architecture. Elias
Holl saw that the demolition of the old town
hall was inevitable, and he therefore planned
not only the new building, but also a conversion of the Perlachturm. The tower was
heightened and changed into a Campanile,
i.e. in Italian style, to make room for the
town clock, which was of great importance
for the inhabitants of Augsburg. Several
sketches drawn by the architect for the new
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town hall refer to the Venetian project. But in
the end, Holl decided on a cubic, symmetrical shape. The two upper storeys were built
on a cross-shaped floor plan.
The main portal is located in the middle of
the western facade. Marble pillars in Doric
style flank the portal and support a balcony.
The central part of the building was accentuated by rusticated brickwork, behind which
the important rooms are located.
The Golden Hall (Goldener Saal) was the
most important room in the town hall, and
it was also accentuated by the façade. It
stretches over two storeys; its high windows
were highlighted by oculi with segmented
pediments. The Golden Hall, too, was modelled on Venetian antecedents. Destroyed in
the Second World War, it was restored and
completed after 17 years’ work in 1996.
Above the central section of the facade is a
two-storey-high dormer window, which is
crowned by an aedicula gable with lateral
volutes. The gable fresco shows the imperial
eagle. The gable is flanked by two octagonal
towers on a quadrangular plinth. Valuable
materials were imported from abroad for the
town hall, which became doubtless the most
prestigious building in Augsburg. The glass
came from Venice, and the marble from Salzburg. The copper came from Hungary, and
materials such as lime and tuff were acquired in Innsbruck. The bricks were manufactured in Augsburg itself. The town hall was
completed in 1620.

Following this key commission, Holl was
entrusted with further projects that were of
great importance for the city of Augsburg. In
1622 he was asked to reconstruct the Rotes
Tor city gate. The nearby Heilig-Geist-Spital,
a hospital, was ramshackle and it collapsed
in 1625. The city’s master builder was commissioned with building a replacement and
he planned a so-called long house (Langhaus). On the outside the building seems
very modest. Inside, though, grand pillars
with stepped-back capitals support the
ribbed vault which is composed of 39 crossribs]. The triple-nave hall was reserved for
women, and the upper storey for men. Here,
too, Holl had the Augsburg water courses in
mind, with the Brunnenbach canal behind
the hospital earmarked to serve waste
disposal.
The Heilig-Geist-Spital was the last project
that Elias Holl was involved in. In 1631 he
was dismissed from his office on account of
his Protestant confession. Elias Holl died in
Augsburg in 1646. His grave is in the Protestant Cemetery in Augsburg.
The architect left a tractatus, which was
never published, containing drawings, explanations on building design and a documentation of his works.
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Digression:
History of the turbine

p
Leonard Euler
developed the theorie of

A typical feature of early water turbines is
their vertical axis using horizontal waterwheel shapes and dating from the end of
the 16th century. On account of the shape of
their buckets these early water turbines were
also described as Löffelräder (scoop wheels).
Some centuries were to pass before, in the
light of more recent technical progress, the
design principles of the traditional water
wheels were challenged.

1629
The Italian scholar Jakobus de
Strada published a treatise on the theory of a
turbine-like hydraulic power machine.

1637
The engineer and architect Giovanni Branca developed and described turbine systems on the basis of steam turbines.
His apparatus is shown in an illustration
in his publication entitled „Le Machine”. It
shows a closed boiler over a fire. This has a
nozzle that points towards a driving gear or
impeller. The steam escapes from the boiler
and sets the flywheel in motion. This in turn
drives cogwheels that transmit the motion
energy to drive a rammer
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1730
The physicist and mathematician
Daniel Bernoulli produced a theory on currents in water. This theory also goes by the
name of the teapot effect. It describes the
phenomenon that, on being poured, a liquid,
especially when the container is very full,
runs down the side of the container instead
of forming an arch. His theory describes the
reaction of water and the pressures at work
in the current as the velocity of the flow
changes. On the basis of these reflections,
Bernoulli established a connection between
the two factors pressure and velocity.
The essence of the equation devised by

turbines

Steam turbine by
Branca / Le Machine s

Bernoulli is that the pressure in a liquid falls
when the velocity increases, and, conversely,
rises when the velocity decreases.
This principle describes how a suction turbine works, that was only invented later.

1750 published the physicist and mathematician Johann Andreas von Segner two
scientific papers on hydrodynamics in which
he described the functioning of the water
wheel he had invented.
This water wheel was equipped with a vertical shaft onto which nozzles were attached
at a tangent. The special feature of this water
wheel was that the water that was fed to the
shaft left through the nozzles and thereby set
the shaft in motion.

1754
The physicist and mathematician
Leonard Euler produced his own theory
of turbines. This was inspired by Segner’s
design of a horizontal waterwheel. Euler’s
theory draws attention to the phenomenon
of cavitation, which involves the destruction
of material.
In his work “Theorie plus complète des
machines qui sont mises en mouvement par
la réaction de l‘eau” Euler sketched a turbine
that had an efficiency of 70 percent.

1824
the French mathematician,
engineer and physicist Jean-Victor Poncelet
invented a waterwheel that also applied the
principle of the turbine. Water was fed to the
wheel from below through a slanting apron,
hitting the curved wheel blades. This enabled the force of the water to be transmitted
via the blades.
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1824
The engineer Claude Burdin further
developed the horizontal waterwheel. It is
Burdin who first used the expression “turbine”.

of the water is higher than atmospheric
pressure. This means that both the water’s
pressure and suction energy can be utilised.
The principle behind the reaction turbine had
been described by Bernoulli in 1730. In con-

p
Carl Anton
Henschel

1826
The Association for the Promotion
of Science and Technology in Paris offered a
prize of 6,000 francs for the manufacture of
a usable turbine. But the early submissions
did not produce any results of merit.

1827
the engineer Benoît Fourneyron
designed the first functioning turbine. He
won the competition of the Paris-based
Association. The principle that Fourneyron
used for his design was the same as had
been applied by the Poncelet waterwheel.
However, the Fourneyron turbine had two
components: an internal element which was
modelled on the principle of the apron of the
Poncelet wheel, but was arranged radially
around an axis. The outer element consisted of a moveable ring that was designed
similarly to a waterwheel. The water was fed
to the inner element, flowed over this to the
blades of the outer waterwheel and so set it
rotating.
The Fourneyron turbine is known as a reaction turbine.
Here the headwater is fed to the runner
blades under pressure, i.e. the pressure
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f
Benoît Fourneyron
developed the first
Turbine Meyer‘s
Konversationslexikon
1888

trast, the sliding reaction turbine works with
kinetic energy alone. Here it is the velocity
of the water that is leveraged whereas water
pressure plays only a minor role. Because
of its reaction to the impulse (i.e. momentum) of the water it is also called an impulse
turbine.

1837
The regional mines inspector Carl
Anton Henschel applied for a patent for a
turbine he had developed. However, he was
refused the patent. In 1843, the engineer
Nicolas J. Jonval succeeded in patenting the
principle for himself. When in 1840 this kind
of turbine was put into practice for the first
time it was, ironically, not far from
Henschel’s home town of Holzminden.
Both the Henschel-Jonval turbine and the
Fourneyron turbine are reaction turbines.
The water flows through the turbine from
above, and the curved guide vanes, which
are fixed above the rotor/runner, divert the
water laterally so that it hits the rotor/runner
blades curved in the opposite direction. The
turbine is regulated by a shroud covering the
guide vanes.
However, the key innovation was the draft
tube positioned beneath the turbine: This
has the effect of a diffuser which, in turn, is
essential to moderate the cavitation effect in
the turbine. Cavitation reduces the efficiency
of the turbine; more importantly, it causes
momentarily extremely high pressures, tem-

peratures and accelerations which stress the
material considerably and may damage it.
The skilful arrangement of rotor/runner, guide
vane and diffuser enabled the complete
height of fall to be used for the first time.

1849
James B. Francis developed a new
turbine technology on the basis of the Fourneyron turbine. The rotor/runner of a Fourneyron turbine receives its flow radially, as
with the turbines invented by Francis. Howe-
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ver, neither model had adjustable blades to
cope with variations in water volume and
to prevent turbulences between the guide
vanes and the rotor/runner.
The curved rotors/runners of the Francis
turbine are usually surrounded by a second
wheel, which is known as the guide wheel
or the stayring. This, too, is equipped with
adjustable flaps, allowing the water feed to
the turbine to be regulated.
As with the Henschel-Jonval turbine, the
Francis turbine also has a draft tube attached
to the extension of the turbine axis which
works as a diffuser.
This discharges the water after it has flowed
through the rotor/runner. The guide vanes
enable the speed and therefore the performance of the turbine to be kept constant
when the load on the connected generator
or else the water level changes. The Francis
turbine is a reaction turbine. This means
that the pressure at entry to the rotor/runner
is higher than on exit. Depending on the
model, the efficiency of a Francis turbine is
around 80% if not higher.

1913
The Austrian engineer Viktor
Kaplan fine-tuned the Francis turbine. The
turbine that bears his name uses an axial
flow of water. It has an adjustable rotor/
runner and is often used in hydropower
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plants. Its design is not dissimilar to that of a
ship’s propeller.
The phenomenon of cavitation that occurs so
very easily with the Kaplan turbine repeatedly led to setbacks in its development. The
solution was to change the position of the
guide wheel.
In the Kaplan turbine, guide wheel/stayring
and rotor/runner are arranged one behind
the other. This has the effect that the flow of
water is controlled so that it hits the turbine
exactly right and thereby ensures optimal
power transmission. This configuration of
guide wheel/stayring and rotor/runner can be
adjusted to fit local circumstances.
The coordinated adjustment of guide vanes
and rotor/runner blades means that the
Kaplan turbine has a relatively high efficiency
even when the load is only partial. This characteristic makes it suitable for use even if
the water throughput is very low. The adjustment of the guide wheel/stayring affects the
throughput and the adaptation of the position of the rotor/runner blades provides for a
smooth inflow.
The efficiency of the Kaplan turbine is between 80% and 95%.
Pelton turbines were not considered for
use in Augsburg because the height of fall
available was insufficient. They are deployed
mainly in bodies of water at higher altitudes
and for reservoirs.
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