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Münchner Stadtentwässerung – Active Water Protection 

to Save Our Vital Resources

Water is a precious asset – indispens-
able for human beings. Without water,
life on earth would be impossible.
Nearly 70 percent of the world’s sur-
face is covered with water. 97 percent
of it is sea water, undrinkable for most
plants and animals. Only three per-
cent is fresh water. Whoever pollutes
it, causes severe damage to all living
beings on our planet.

The significance of the world’s water
cycle is normally taught in every class-
room. How easily it is forgotten, that
which enters this cycle, is so difficult to
remove again. The Münchner Stadt-
entwässerung, being a model enter-
prise in wastewater management, con-
tributes to the sustainable protection 
of life’s most vital asset, water. Its daily
task is to collect and treat 560000
cubic metres of wastewater from the
Bavarian State Capital of Munich and
some of its neighbouring communities.

The Münchner Stadtentwässerung is devoted to environ-
mental protection and public health. The city’s waste-
water is collected in a combined sewer system and
brought to the two wastewater treatment plants. There 
it is cleaned before being harmlessly discharged into 
the Isar River – which now has bathing water quality.
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Resources are combined effectively
through an Integrated Management
System, which connects working 
quality, environmental protection and
occupational safety. As a result, the
wastewater fees have been stable
since 1997. The Münchner Stadtent-
wässerung also engages in nationwide
benchmarking campaigns to achieve
“best practice” solutions.

A very unique project across Europe is
to regain bathing water quality in a river
running directly through the middle 
of a metropolis. The commencement
ceremony of one of the world’s largest
wastewater disinfection units at the
Gut Marienhof Treatment Plant in Au-
gust of 2005 represents a milestone in
achieving an ambitious goal: Bathing 
in the Isar River from its source in the
Alps to the City of Moosburg, 30 kilo-
metres north of Munich.

More than 2400 kilometres of sewers
transport wastewater to both large-
scale treatment plants, Gut Großlappen
and Gut Marienhof. These are modern
industrial-like installations, in which the
wastewater contents are biologically
degraded or converted. During these
processes sewage sludge is produced,
whose disposal is also a major task.
More than 800 experienced employees
contribute their expertise in designing
and operating the plants.

As a future-orientated public enter-
prise, the Münchner Stadtentwässe-
rung actively engages in the well-
being of the general public yet remains
affordable for its customers. A high
standard of environmental protection,
sustainability, efficiency, user fee 
stability, customer service and occu-
pational safety are the most important
objectives.

With the commencement ceremony
of one of the world’s largest waste-
water disinfection plants in August
of 2005, attaining the goal of bathing
water quality in the Isar River – 
within the Munich City Limits – has
come closer.
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On the banks of the Isar there is
something in it for everyone – nature
for outdoorsmen, exercise for 
the physically fit and tranquility for
the less active.
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Objectives and Perspectives – Future-orientated Action 

with Social Responsibility
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Today the Münchner Stadtentwäs-
serung is Germany’s biggest municipal
yet self-supporting enterprise in the
wastewater management sector, a so-
called Eigenbetrieb. Through this 
form efficiency, fee stability, sustain-
ability, customer service and occupatio-
nal safety have been wisely linked 
as main goals. These entrepreneurial 
guidelines are the foundation for future-
orientated management.

To sustain this high standard in the 
future, the Münchner Stadtentwässe-
rung is an active associate of the 
Aquabench GmbH, which is a bench-
marking platform for leading German
water and wastewater management
enterprises. Here practical experience
is exchanged, evaluated and utilized 
for future development.
A central concern of the Münchner
Stadtentwässerung is to continuously
upgrade its wastewater installations 
to remain state of the art. In addition,
internal processes, e.g. materials 
administration, have been optimised 
using highly efficient software 
systems.
Striving for sustainability is a continu-
ous task for the Münchner Stadtentwäs-
serung. As conditions constantly
change, all the objectives need to be 
re-examined and adapted accordingly.
This principle is demonstrated by 
the alteration of the actual wastewater
discharge goals. A new, future-orien-
tated master drainage plan, valid until
2020, saves up to one billion Euros in
sewer construction costs by imple-
menting environmentally friendlier infil-
tration systems for storm water. 

CEO Technical Prof. Joachim Eichin-
ger (left) and CEO Administration 
and Finance Thomas Schwarz (right)
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As a modern public enterprise, the Münchner Stadtent-
wässerung has adopted a special responsibility for the
quality of its products and services, the well-being of its
employees and the preservation of the environment. 
This responsibility is essential for a sustainable and future-
orientated development of the Bavarian Capital City of
Munich with respect to wastewater collection and treat-
ment as well as to sludge management.

Facts and Figures – A Glance at the Performance 

of the Münchner Stadtentwässerung
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New technologies make the Gut
Marienhof Plant one of the 
most modern wastewater treatment 
facilities in Europe.

The Wastewater Treatment Plant
Gut Großlappen: Continuously
extended and modernised since
commissioned in 1926.

Bavarian Capital City of Munich
Inhabitants: 1273200
Total metropolitan area: 310 square kilometres
Annual precipitation: 959 millimetres

Inhabitants connected to a sewer
Munich City:1270500
Surrounding associated communities: 216500
Total:1487 000

Sewer network inlets
House connections:141815
Gullies: 69700

Sewer network
Pipework:1209 kilometres
Walk-through sewers:1225 kilometres
Total: 2434 kilometres
Pumping stations:108
Stormwater retention structures:13
Total retention volume: 706000 cubic metres

Wastewater treatment plant capacity
Gut Großlappen: 2000000 PE*
Gut Marienhof:1000000 PE*

Work force
Public officials: 66
Staff employees: 398
Service employees: 382
Total: 846

(all figures from 2005)

* Population Equivalent (PE) is a parametre for designing 
wastewater treatment installations. Each living inhabitant 
is represented by 1PE, which corresponds to 60 g of 
BOD per day. BOD (biological oxygen demand) is a com-
posite parametre for biologically degradable organic 
pollution. Population equivalents are also used to quantify
commercial and industrial organic water pollution.
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Mechanical Treatment

Between the Cities of Munich and Freising –

The Wastewater Treatment Plants Gut Großlappen and Gut Marienhof

Before wastewater can be discharged into natural re-
ceiving waters, its organic loads and nutrients have to be
removed. Both  treatment plants perform with the most
advanced technologies based on natural processes.
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Biological Treatment, First Stage

Mechanical Treatment. Wastewater arrives at 
the plant via the main collectors. Coarse matter is
removed by screens and properly disposed. In the
following grit chambers the flow rate is reduced,
allowing sand to settle which would otherwise 
disturb plant operation. Greases and oils are also
removed here. Next, the primary sedimentation
tanks remove most of the suspended organic
solids by gravity thus completing the mechanical
treatment stage.
Biological Treatment. The two biological stages
are the most important part of the wastewater
treatment. Principally it imitates the natural self-
cleaning process of natural waters – only in less
time and space. In these tanks bacteria and other
microorganisms feed on non-settling and dis-
solved organic pollutants. They grow in high con-
centrations and form small flocs called activated
sludge. Since the activated sludge is heavier than
water, it settles in the slowly moving water of 
the intermediate sedimentation tanks.
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Biological Treatment, Second Stage

The degradation of organic compounds (fats, 
proteins, carbohydrates) and also denitrification
(nitrate removal) takes place in the first biological
stage. After this, 85 percent of the wastewater
pollutants have been removed.
In the second biological stage, highly specialised
and slowly growing microorganisms are at work.
These so-called nitrifying bacteria oxidate ammo-
nia, which originates from nitrogen-containing
compounds like urea, to nitrate. Ammonia, or 
rather its partner compound ammoniac, would be 
poisonous for fish and other animals in natural
waters. The plant’s nitrifying process has an effi-
ciency of about 98 percent and removes the remai-
ning organic compounds at the same time.
After biological treatment most of the organic sub-
stances have been converted to biomass, which
has settled in the sedimentation tanks.
However, some of the matter is still suspended,
making an additional filtration stage necessary.
With this filtration stage the total removal of pollu-
tants increases to 99 percent. Depending on the
current water flow, up to 1300 ultraviolet lamps
reduce the living germ count in the effluent to a
hundred thousandth part. The radiation intensity is
controlled continuously to guarantee a continuous
disinfection performance.

Exhaust Air Treatment
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Sludge Treatment

Isar River OutflowDisinfectionFiltration



zur Energieverwertung im Klärwerk selbst verwendet wird.
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Sewage Sludge Disposal

Sewage Sludge Disposal. The final products 
of the wastewater treatment process are clear
water and waste sludge. Unfortunately, the solids
content of the sludge is only 0.5 to 1percent, the
rest being water. To reduce volume for the follo-
wing digestion stage, it is again thickened by 
sedimentation. The excess water is routed back
into the biological treatment process.
In the digestion tanks the previously thickened
waste sludge ferments in absence of oxygen.
During this process specialised bacteria convert
organic matter to methane-containing biogas,
which is used to run the power plant generators.
Approximately two thirds of the entire treat-
ment plant’s electrical energy demands are met 
through this source. 
In the power plant, biogas fuels electrical gene-
rators and blower units for pressurised air in the
biological treatment tanks. In addition, these 
engines deliver enough waste heat for the plant’s
entire thermal processes. The digested sludge 
is pumped into final thickeners for dewatering 
and then into intermediate storage tanks. From
there it is pumped to the sewage sludge inciner-
ation unit at the Gut Großlappen Plant.
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The Isar River near the City of Freising
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Stormwater Retention

The Münchner Stadtentwässerung
operates 13 stormwater retention
structures with a total storage volume
of 706000 cubic metres. Which serve
for the protection of the Isar River.
Previously, heavy rainfall runoff was 
discharged directly into the Isar River
because of limited sewer capacity.
Today, storm runoff can be tempo-
rarily stored in retention basins before
being directed back into the sewer 
system as capacity allows.

Master Drainage Plan 

A condition for safeguarding water
resources is an intact water cycle. The
latest master drainage plan from1998
includes an improved separation be-
tween storm- and wastewater. The aim
is a long-term reduction of impervious
surfaces to promote the infiltration of
non-polluted stormwater.

One objective of the Münchner Stadtentwässerung is
optimising water protection. Modern treatment sys-
tems perform so well, that the effluent concentrations
are consistently below allowed limits.

Nature, Architecture and Engineering – Modern Technologies 

for the Improvement of Water Quality
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Stormwater retention basin beneath
the Hirschgarten Park, the largest
facility of its kind in Germany.
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The wastewater disinfection unit at 
the Gut Marienhof Plant represents a
milestone in the project “Restoring 
bathing water quality in the Isar River”,
which is unique across Europe.

Wastewater Disinfection

Every Munich citizen expects waste-
water to be thoroughly treated and 
disinfected before it is returned to the
natural water cycle. As a result, one of
the world’s largest wastewater disin-
fection units went into operation in
August of 2005. Depending on the cur-
rent water flow, up to1300 ultraviolet
lamps arranged in six lines are in use.
The short-wave light damages the
nuclei of the microorganisms thusly
preventing their further growth. This
improves the water hygiene signifi-
cantly in the Isar River north of Munich.
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Sewage Sludge Incineration

Sewage sludge is an irrevocable by-
product of wastewater treatment and
has to be disposed off according to
strict environmental laws. To ensure 
a state of the art and environmental
friendly sludge disposal, the Münchner
Stadtentwässerung operates its own
sewage sludge incineration unit since
1998. After incineration, the exhaust
gases are treated in multi-staged pro-
cesses which guarantee emissions
well below the allowed limits.

The sewage sludge incineration unit
at the Gut Großlappen Plant went
into operation in1998 after five years
of construction. 
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Sewage Sludge Digestion Tanks

A noteworthy project of the Münchner
Stadtentwässerung is the construction
of four new digestion towers in the 
Gut Großlappen Plant. Each of these 
cone-shaped concrete structures has a
volume of14500 cubic metres. Sludge 
deriving from wastewater treatment 
is fermented here under the absence 
of oxygen. During this process biogas 
is produced, covering most of the ther-
mal and electrical energy needs of 
the entire wastewater treatment plant.
After an average of 20 days retention
the sludge is removed from the tanks
and disposed of properly in the incine-
ration unit.

Construction stage of the new diges-
tion tanks at the Gut Großlappen Plant;
scheduled for completion in 2008
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Modern with a Sense of Tradition – Münchner Stadtentwässerung 

on its Way into the Future

Arnold Zenetti

1824–1891
Munich City 
Building Officer

Max von Pettenkofer

1818–1901
Chemist and 
Hygienist

The first sewers in Munich were constructed in1811.
However, it was still a long way to modern urban
hygiene and wastewater treatment plants. Today the
Münchner Stadtentwässerung is a model enterprise in
German wastewater management, setting standards
in the development of new technologies.
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The introduction of the flushed sewer
system in 1890, followed by the modern
flush toilet, brought major hygienic im-
provements. A real milestone however,
was the commissioning of the waste-
water treatment plant at Gut Großlappen
in 1926.
In1989 the second wastewater treat-
ment plant followed at Gut Marienhof.
Both plants have been continuously
extended and upgraded ever since.
Today they handle 560000 cubic metres
of domestic, commercial and industrial
wastewater per day. Simultaneously,
the sewer network grew to more than
2400 kilometres.

For more than 100 years the tasks of 
the Münchner Stadtentwässerung were
conducted by the municipal adminis-
tration directly, more recently as a sub-
division of the construction department.
However, since 1993 the Münchner
Stadtentwässerung has the legal form
of an “Eigenbetrieb”, which is a public
enterprise under full municipal control
by a special supervisory committee 
of council members, an independent

View into a sewer overflow

structure, painted by an employee

around 1930

Alois Erhard

1831–1888
Munich City Mayor

budget and reports according to the
commercial laws. Consistent with its
basic guidelines for a sustainable 
and future-oriented development, the
Münchner Stadtentwässerung has
associated with ten other leading Ger-
man wastewater management enter-
prises. Together they benchmark their
processes continuously and share their
results, thus learning optimal solutions.

During the Middle Ages hygiene did 
not play a role in everyday life. Merely a
few monasteries had primitive toilet
systems. In Munich, the first attempts
at wastewater disposal were in 1811.
According to proposals from City Buil-
ding Inspector Karl Probst, the first
sewer was built from the Promenade-
platz to the Hofgarten. Later, another 
20 kilometres of sewers were added,
which discharged into city channels and
eventually into the Isar River.

Modern urban hygiene in Munich dates
back to1836, when Max von Petten-
kofer and Mayor Alois Erhard began pro-
moting systematic fresh water supply
together with wastewater disposal. The
poor sanitary conditions led to several
cholera epidemics and many typhus
casualties. Coordinated action was des-
perately needed. In1855 the City of
Munich was ordered by the Bavarian
Government to draw up plans for syste-
matic sewer development. Their design
and construction was realised by the
eventual Munich City Building Officer,
Arnold Zenetti. However, this design
proved to be insufficient. After another
cholera epidemic claimed more 
then1500 casualties in 1873, the British
engineer Joseph Gordon was con-
tracted to design a comprehensive solu-
tion. In 1876 he delivered the first plans,
which were then realised between 
1881 and 1885. By1900, 225 kilometres
of sewers were already in use, serving
450000 inhabitants.
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