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introduction
In the history of civilization water has always played a major role in defining the land we occu-

py. It has been an invaluable resource to appropriate to our needs and at the same time an ele-

ment to domesticate and reclaim our territory from. As well as connecting people and places via 

transportation, it has also been an element of separation by bordering regions and lands.

We try to understand water‘s role within the metabolism of the city by mapping its physical 

presence, exploring its flow,natural and artificial, within the region to serve human needs and 

pointing out the risks and challenges it imposes on the future development of the region.
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The present glossary attempts to define the most relevant terminology related to the topic of water 

as a natural phenomenon as well as in its quality of an urban element.  Differentiating between the 

categories hydrology, technology, abstract approach and water management appears to be helpful 

to capture the broad topic of water.

Glossary

is water containing less than 1,000 parts per million (ppm) of dissolved solids of any type, 

especially salts. Renewable freshwater resources are surface water and ground water.

Fresh water

1900

total amount of
freshwater 
on earth:
12500 km3

579 km3

fresh water consumption 1900-2050
Source: Atlas of Water

1382 km3

3973 km3

5235 km3

1950 2000 2050

is water containing more than 1,000 parts per million (ppm) of dissolved solids of any type, 

especially salts. Naturally present in salt lakes, seas, oceans.

saline water

is water provided to the end user by a public or private provider through a network of pipes 

and at

is water exfiltrating naturally from water-bearing earth layers. It has high importance for 

emergency water supply because of the low effort required for pumping and treatment. 

is drinking water with special properties that comes from underground resources and is of 

original purity. Extraction and filling usually take place at the source / fountain and require 

official permit and certification. Treatment of natural mineral water is restricted whereas 

disinfection and addition of any elements is completely prohibited.

is part of the water used for supply pumped directly from the ground at different levels. 

Hydro-geological surveys and maps give an overview of groundwater availability in the region 

and are used to define withdrawal amounts and maximum numbers of water withdrawal 

permits.

is found in streams, rivers and natural lakes, in wetlands, and in artificial reservoirs. Direct 

usage without treatment is possible for specific uses (irrigation, firefighting operations, cool-

ing..). Surface water is important for enriching groundwater resources and affects the ground 

water level through infiltration into the ground.

consists either of drinking or mineral water or a mixture of these, specially assembled with 

or without additives.

tap water

spring water

mineral water

groundwater

surface water

table water

Hydrological approach technological approach

is drinking water (e.g., well water, distilled water, or spring water) packaged and marketed 

in plastic or glass water bottles. The two main types of bottled water are mineral water and 

spring water.

bottled water

Bottled water abundance in a local super-
market in Germany.

is the area from which a water body collects its water in form of surface water from rain 

and melting snow or ice converges. The catchment area or drainage basin is either visibly 

separated from adjacent basins topographically through a geographical barrier (ridges, hills or 

mountains) or has an invisible watershed line (flat land).

is the level below the earth’s surface at which the ground becomes saturated with water. 

Level may vary with changes in precipitation, evaporation, topography and structural geology.

catchment area

water table

is a structure of earth, rock, or concrete designed to form a basin and hold water back for the 

uses of irrigation, water supply or energy production.

a pond, lake, or basin, either natural or artificial, for the storage, regulation, and control of 

water.

an artificial excavation for the purposes of withdrawing water from the underground aquifer.

is a large elevated drinking water storage container constructed to hold a water supply at a 

height sufficient to maintain a water distribution system based on pressure.

the natural or artificial physical confine of a river consisting of a bed and stream banks with 

various geometries.

is a man-made water channel navigable for transportation such as waterways or built for the 

purpose of water supply such as aqueducts.

dam

reservoir

Well

water tower

channel

canal

is the water used to assist crops and pastures or to maintain vegetative growth in recreation-

al lands in areas with inadequate rainfall or during times with insufficient water availability.

irrigation water

is an electric power plant in which the turbine generators are driven by energy of falling 

water to produce electricity.

hydroelectric plant

The river Birsig flowing thourgh Basel-Cit 
and Country was channeled due to regular 
floodings. 

Canal de Huningue, constructed 1806-
1828, Huningue, France

Dam at the Kembs Powerplant, Canal 
d’Alsace, France

Water tower at Allschwill, Basel-Land-
schaft

Map of European main catchment areas 
and watersheds (Wikipedia) © ETH Studio Basel
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is the water imbedded in food, products and services that contribute to different consump-

tion patterns of the human population. Serves as a base to calculate the water footprint of a 

certain nation.

embeded water

is a measure of human’s appropriation of fresh water resources. The internal water footprint 

is the volume of water used from domestic water resources while the external water foot-

print is the volume of water used in other countries to produce goods and services imported 

and consumed by the inhabitants of the country.

is the amount of freshwater used in all the steps of the production chain of a commodity, 

good or service, measured at the place where the product was actually produced. The term 

was introduced by the British scientist John Anthony Allan in the 1990s.

water footprint

virtual water

abstract approach water management approach

is precipitation water stored in the soil or temporarily on the surface of vegetation that can-

not be easily extracted for benefitial use. Green water partially gets appropriated for crop 

growth or evaporates directly from the soil. 

is fresh surface and groundwater present in freshwater lakes, rivers and aquifers, and as 

groundwater.

green water

blue water

is suitable, safe, or prepared for drinking.

is waste water generated from domestic activities, which can be recycled on-site for uses 

such as landscape irrigation and constructed wetlands. Grey water excludes water contain-

ing human waste which is designated sewage or blackwater.

is waste water produced by residential, sanitary, commercial, industrial, agricultural uses and 

surface runoff caused by precipitation.

white water (potable water)

Grey water

black water (sewage water)

is extraneous water supplied from foreign supply regions in areas or at occasions when the 

own water supply is not sufficient for the required coverage. External water supply is of 

growing importance with the increasing inter-connectivity and further development of the 

supply network between neighbouring water supply areas.

is water withdrawn by public governments and agencies and by private companies to be 

then delivered through pipes and other constructions to users for domestic, commercial, 

industrial, and public water uses or for power generation.

is groundwater extraction through public-sector entities.

is groundwater extraction through private-sector entities, i.e. water supply of an indus-

trial facility independently from the municipal water supply.

are shortages between the amount of water available for public water supply and the actual 

amount of water used, resulting from losses in the network.

is water supplied from a public water supply and used for the purposes of firefighting, street 

cleaning, municipal parks and swimming pools maintenance, etc.

are areas with special regulations and prohibitions applied in order to protect ground-

water as well as surface water sources and banks from pollution. In Germany they are 

regulated by the Land governments according to the Water Management Act (WHG), 

Switzerland regualtes them by the Swiss Water Protection Law (GSchG). In France they 

are stipulated in compliance with the Water Resource Management and Protection 

(“Water law”).

external water supply

public water supply

public groundwater extraction

private groundwater extraction

Network losses

public water use

water protection area

is the chemical, physical, biological, radiological, and thermal condition of water.

is a numeric value that describes the intensity of the acid or basic (alkaline) conditions of a 

solution. The pH scale is from 0 to 14, with the neutral point at 7.0.  Lower pH levels indicate 

increasing acidity, while pH levels higher than 7 indicate increasingly basic solutions.

water quality

ph - value

is water containing waste including greywater, blackwater or water contaminated by waste 

contact, including process-generated and contaminated rainfall runoff.

waste water

is the degradation of a body of water by a substance or condition that reduces the quality of 

the water.

is the treatment of wastewater to remove solids and pollutants and to make waste water 

suitable for reuse before releasing it back into the natural hydrologic system.

water pollution

water recycling

is piped water to houses or yards,tube wells, public taps, protected dug wells and springs 

and rainwater collections. Water corresponds certain health standards, be close to home, 

potable and perenially reliable.

are unprotected wells or springs, water carts, surface water and tanker trucks.

improved water resources 

unimproved water resources 
White water has drinking water qualities.

Domestic waste water is considered grey 
water and can be treated for reuse.

Water containing human waste is consid-
ered black water that is to be treated in a 
waste water treatment plant.

Map of European main catchment areas 
and watersheds (Wikipedia)

Map of European main catchment areas 
and watersheds (Wikipedia)
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97% SALT WATER IN OCEANS

2,5% FRESH WATER IN GLACIERS

WATER ON EARTH

DISTRIBUTION OF WATER ON EARTH

0.5% POTABLE WATER
found in lakes,rivers 

and aqufiers. 

5-10% DOMESTIC USE

70-80% 
AGRICULTURAL

USE

       10-20% 
INDUSTRIAL USE

1900

total amount of
freshwater 
on earth:
12500 km3

579 km3

1382 km3

3973 km3

5235 km3

1950 2000 2050

Fresh Water Resources

- Amount of fresh water on earth is constant at about 12.500 km3

- Humans use only 1/3 of available fresh water supplies and yet 

there is water shortage in large areas on earth.

- Around 80% of agricultural water use is from rainfall stored in 

the soil, known as “green water”, with the rest from “blue water” 

which comes from rivers, lakes, aqufiers.

- Renewable freshwater ecosystems are the rivers, streams, 

lakes, ponds, groundwater, cave water, springs, floodplains, and 

wetlands (bogs, marshes, and swamps) that provide water for 

drinking, sanitation, agriculture, transport, electricity generation

and recreation.
Use of Water According to typology(Atlas of Food)  Fresh Water Consumption 1900-2050(Atlas of Food)  

Fresh Water Consumption Resources on Earth(Atlas of Water)  

Distribution of Water on Earth(Atlas of Food)  

 Source: National Footprint Accounts: The Green, Blue and Grey Water Footprint of Production and 
<1000 
1000-1699
1700-2999
3000-9999
>10000
(m3/year/capita)
Renewable Freshwater Resources
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WATER IN THE METROREGION 

Geological formation
of the Upper Rhein Plain

The Upper Rhine Plain was formed during the Early Cenozoic 

era, when the continents moved to their current locations. At 

this time, the Alps were formed because the continents of 

Europe and Africa collided. It is thought that because the 

collision was irregular, the initial contact between the two 

continents resulted in the formation of dilational (extensional) 

structures in the foreland basin to the north of the Alps.The 

result was substantial crustal thinning, forming a major exten-

sional plain and causing isolated volcanic activity. 

To both the east and west of the Rhine Plain, two major hill 

ranges have formed that run the length of the basin. To the 

west, in France, these hills are known as the Vosges mountain 

range and in the east, in Germany, the hills comprise the Black 

Forest. These ranges exhume the same types of rocks in their 

cores, including deep crustal gneiss. The highest mountains 

exist immediately adjacent to the margin of the basin, and be-

come increasingly low outwards. The boundaries between the 

hill ranges and the Rhine Graben are defined by major, normal 

fault zones. 

Formation of the Upper Rhein Plain
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Map of the Upper Rhein Plain and  Aquifer

The Rhein and Upper Rhein Aquifer

The Rhine flows from Grisons in the eastern Swiss Alps to the 

North Sea coast in the Netherlands and is one of the longest 

and most important rivers in Europe, at about 1,233 km with an 

average discharge of more than 2,000 m3/s.

Lake Toma in the Swiss Canton of Graubünden is generally re-

garded as the source of the Rhine. Its outflow is called Rein 

da Tuma and after a few kilometers, it forms the Vorderrhein. 

The river begins to be called Rhine in the vicinity of Chur, more 

specifically, at the confluence of the Vorderrhein and Hinterrhein 

(river) in Reichenau.nFrom Reichenau, the Rhine flows east as 

the Alpenrhein or “Alpine Rhine”, passes Chur turning north to 

form another 20 km further north the border between Liechten-

stein and then Austria, on the east side and Canton of St. Gallen 

of Switzerland, on the west side. As an effect of human work 

it empties into Lake Constance on Austrian territory and not on 

the border that follows its old natural river bed. It emerges from 

Lake Constance, flows generally westward, as the Hochrhein, 

passes the Rhine Falls, and is joined by the river Aar. The Rhine 

roughly forms the boundary with Germany from Lake Con-

stance with the exceptions of the canton of Schaffhausen and 

a part of the canton of Zürich, until it turns north at the so-called 

Rhine knee at Basel, leaving Switzerland.

Basel stands at the beginning of the Upper Rhine Plain and also 

the Aquifer underneath it. Located below the plain, the Upper 

Rhine aquifer - one of the largest in Europe - holds an estimated 

450,000 km3 of fresh water and supplies some 3 million people 

in France and Germany, supplying 75% of their drinking water 

and 50% of the water used by industry. 

Since the 1970s it has suffered increasingly serious pollution 

from nitrates, pesticides, chloride and VOCs. 50% of the surface 

area is covered with agricultural lands and The Ruhr Area in Ger-

many is an important contributer to the pollution in the aquifer.

(Wikipedia)

                    The Rhine from source till outlet. (Wikipedia)

Rhine in the Ruinaulta gorge, Graubünden/ CH
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Geological Map of Switzerland (Bundesamt für Landestopografie /CH)

Mineral water formation

Natural mineral water is initially rain water that seeps into 

the soils gradually until it eventually accumulates in an aqui-

fer deep below ground. On its way to the deeper layers of 

the ground it is naturally filtered by the layers of rocks and 

enriched with minerals and possibly carbon dioxide according 

to the composition and concentration of these in the ground. 

The slower the seeping process, the more minerals can solve 

in the water in order to reach its final quality of a pure natural 

product. Mineral waters reflect the region and its typical rock 

and soil formation.

http://www.mineralwasser.com/entstehung.html

Salt deposits in the region

Baden-Württemberg

The salt deposits in the province of Baden-Württemberg are 
located in Heilbronn close to Stetten. Geologicall they belong 
to the middle Muschelkalk and are stored horizontally at a  
depth of around 200 m and thickness of 30-40 m in Heilbronn 
whereas in Stetten deposits of rock salt are to be found in the 
depth of 130m and form a 8-10 m thick layer.

North-West Schwitzerland

Its currently most exploited salt deposits are in the region in 
Schweizerhalle, Basel-Country and Riburg, Aargau. The extrac-
tion is conducted in a naturally friendly manner by means of a 
basic solution. The salt deposit layer is reached through drill-
ing, then water is pumped into the ground to dissolve the salt 
and is finally pumped up as a salt solution to the saline, where 
water is evaporated.

Alsace

The main deposit of rock salt are located west of Mulhouse, 
between the river Rhein to the east, the Jura mountain to the 
south and the Vosges to the West. Wittelsheim, Cernay and 
Lutterbach are some of the mines reaching depths up to 700 
meters. Most of these mines are not functioning nowadays 
but have caused a significant pollution of the groundwater in 
the whole Rhine basin due to the residue of salt solution dis-
charged directly at the river as a waste product of the salt 
extraction. 

(6)Mineral spring Eptingen
at Eptingen
Basel-Country, Switzerland

(7)Mineral spring Lostorfer
at Lostorf
Solothurn, Switzerland

(8)Mineral spring Lieler Schlossbrun-
nen at Schliengen-Liel
Lörrach, Germany

(9)Mineral spring Breisgauer
at Neuenburg am Rhein
Lörrach, Germany

(10)Mineral spring Lithinée
at Village de Wattwiller
Haut-Rhin, France
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  Salt Mines 

1.Saline Schweizerhalle/BL

2.Ribur/AG

3.Cernay/F

4.Lutterbach/F

5.Wittelsheim/F
Mineral Waters Salt Mines
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Groundwater Typology in Metrobasel(Swiss Topo)Pore G.wasser Fissure G.wasser Karst G.wasser None

Basel

Liestal

Mulhouse

Lörrach

Groundwater Typologies

Groundwater is underground water, static or flowing, that 

fills in the voids in the soil and between rocks coherently. It 

is generated by rain water infiltration and either flows to form 

a surface water or emerges as spring water above ground. 

The water-bearing rock on which ground water is trasnmitted 

is called an aquifer and it varries according to the type of the 

rock. There are three types of aquifers: pore, fractured and 

karst aquifers. The different ground layers and the aquifer 

filter impurities in ground water. Differencies in their porosity 

and permeability affect the level of filtration.

Pore Groundwater

is groundwater found in unconsolidated or bedrock (pore 

aquifers). Their flow-effective porosity is formed by pores.

Main Source of Fresh Water in metrobasel.

Fissure Groundwater

is groundwater flowing through bedrock (fractured aquifers), 

whose flow-effective porosity is formed by fractures and 

other joints.

Karst Groundwater

is groundwater found that fully saturates the cavities in a 

karst system and is subject only to gravity. Karst  groundwa-

ter is therefore much more vulnerable to impurities than the 

one flowing through a porous aquifer.

(Grundwasser Helvetas

http://www.geodz.com/)
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Groundwater Protection Areas in metrobasel(swisstopo)

1.Lange Erlen

The groundwater protection area Lange Erlen spans over a 

180 Hectar Forest on both sides of the canalized river Wiese. 

The area is open to recreational use and has also a small 

animal park inside. The area is used by the IWB to extract al-

most 50%of the water distributed to Basel City and therefore 

has an important role on the urban water cycle. Water from 

the Rhein is percolated in Natural Soil into groundwater in 

order to keep the water table stable.(IWB,Wikipedia)

2.Hard

The groundwater protection area “Hard” was especially im-

portant after the Second World War due to lack of resources in 

other areas of Basel. Almost 200.000 people in Canton Basel 

Stadt & Basel Landschaft are provided water through this area, 

although its proximity to the industrial areas in Muttenz sparks 

controversy about its quality, leading to questions about con-

tamination.(Hardwasser AG,Wikipedia)

3.Grütt

The country park Grütt serves as a recreational area to the 

region Lörrach as well as a groundwater extraction area for 

the water supply network. The Park spans a 51 hectar green 

space and has been used as a groundwater source since 1967

(badenova)

4.Bartenheim/Blotzheim

Several wells within the groundwater protection area close 

to the Euroairport in Saint-Louis serve the population in the 

french side of metrobasel. 

Groundwater Protection Area Grütt/DE (Airal Photo/Bing Maps)

Groundwater Protection Area Bartenheim/f (Airal Photo/Bing) 

Groundwater Protection Area Hard/BL (Airal Photo/Bing Maps)

Groundwater Protection Area Lange Erlen(Airal Photo/Bing EXPLAIN THE DEPENDANCE BETWEEN 
SOIL COMPOSITION  AMOUNT OF PRE-
CIPITATION ETC AND WATER QUALITY
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Surface Water in Metrobasel

Basel
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1.Grand Canal d’Alsace

Origin: Basel, Switzerland

End: Breisach, Germany

Length: 50 km

5.Rhine

Origin: 2345 m Toma lake (Rhine Source), 

Height: 3402 m

Mouth: North-Sea, the Netherlands

Length: 1320 km

Catchment area: 36’000 km2

3.Wiese

Origin: Feldberg auf 1200 m

Mouth: Rhine river at Kleinhüningen

Catchment area: 437 km2

Length: 54.6 km, 6.1 passing through the 

groundwater protected area of 

Lange Erlen.

4.Riehen Pond

Origin: Wiese river at Tumringer 

Dam,Germany

Mouth: Wiese river after Lange Erlen park

9.Ergolz

Origin: Faltenjura, Schafmatt, 930 m

End: Rhine near Augst

Catchment area: 82 km2, 

flowing through France and Switzerland

Length: 21 km 

8.Birs

Origin: Jura am Pierre Pertuis bei 

Tavannes, 800 m

Mouth: Rhine river at Birsfelden

Catchment area: 922 km2, 

Length: 80 km

7.Birsig

Origin: Burg, Leimental

Mouth: Rhine river at Schifflände, Basel

Catchment area: 82 km2

Length: 21 km

6.St. Alban Pond

Origin: Birs river at St. Jakob Steg

Mouth: Rhine river at Schifflände, Basel

Length: 21 km

Rivers in Metrobasel

2.Canal de huningue

Start: Rhine river at Huningue

Mouth: Niffer, France

Surface Water © ETH Studio Basel
DRAFT
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The renaturalized Birs in Basel City.Transition from open river to and underground canal, the River Birsig in Basel City

Ergolz

- Drinking water supply for Augusta Rau-

rica in Roman times until 1318

- Aqueduct with origin above Liestal

- 14th century water supply for mills and 

saw mills

-1960 Water Treatment plants.

Birs

- 11th century deflected for commercial 

usages

- 1625 first dam “Neue Welt” errected, 

1811 corrections of the river bed

- 1890 Haefely-dam built to secure the 

railway bridge

- 1936/37 Birskopf developed as an urban 

element

- 1957/58 expansion of the Basel-country 

shore to gather gravel and stones before 

entering into the Rhine. 

St. Alban Pond

- Channeled as a branch of the Birs to 

supply the mills of the St.Alban cloister

- 1623-1626 errection of dam “Neue 

Welt”

- Water supply for the mill of the Paper 

Museum and the Brüglingen Ponds until 

present days

- 1860 - correction of the river bed and 

coverage of the two mouthings in the 

Rhine.

Birsig

- 11th century shore reinforcement 

against flooding

- waste water and stool disposal at the 

Birsig causes Cholera and Typhus onset

- the river is covered in the 14th century 

inside the city wall

- 1850-1900 - correction of the river bed 

and coverage over Fischmarkt up to its 

Rhine mouth

- 1950 Birsig Parking Lot

- 1962-1964 coverage at the Zolli area. 

Birsig flows today above ground only 

shortly before and after the area of the 

Zoo.
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The renaturalized River Wiese in Lörrach/DECanal de Huningue/F

Canal de Huningue

- Constructed 1806-1828, navigable from 

Niffer until Kembs

- Enlarged in 1961 between Grand Canal 

d’Alsace and Mulhouse

- 1992-1993 creation of the wild life parc 

Parc des Eaux Vives at the site of the 

former harbour.

Grand Canal d’Alsace

- Constructed between 1932-1959 to 

improve navigation of the Rhine (shallow 

and with a rapid current) and to increase 

traffic upstream from Strassbourg

- Hydroelectric power plans errected at 

Kembs, Ottmarsheim, Fessenheim and 

Vogelgrun, supplying electricity to one of 

the most heavily industrialized regions in 

France and Germany

- All yeas around water supply for the 

nuclear power plant at Fessenheim, elimi-

nating the need for cooling towers.

Wiese

- Channeled in the 13th century for irriga-

tion and mill supply; bank reinforcement 

with wood, pastures, alders

- 1834 straightening and channeling of 

the river

- 2001 creation of Landscape park Wiese, 

various revitalising projects.

Riehen Pond

- Channeled in the 13th century for indus-

trial and irrigation purposes

- 1823 supplies 26 facilities in Kleinbasel

- 1923 Riehenteich power plant errection

- Riehenteich is led below the Lange 

Erlen Park until its mouthing in the river 

Wiese.
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Rhine Panorama from Dreilaendereck 

Industrial Rhine Bank 

Tinguely Brunnen at Basel Theather
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UV Filtration Facility at IWB Plant Lange Erlen/BS© ETH Studio Basel
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Water Discharge Canal at River Wiese/ Lörrach© ETH Studio Basel
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“Water” as a substance which can be found in nature is a different phenomenon than “Water” which runs from our taps in our homes, 
which we define as “tap water”, in the metrobasel region also “drinking water”, although in many parts of the world these two terms have 
different meanings.
Water in the metrobasel region goes through certain processes which qualify it as safe drinking water. Although we consume this prod-
uct in great quantities, thanks to the natural cycle of water, it finds its way back into nature. This cycle within the urbanized metrobasel 
region has become gradually further regulated in order to sustain the qualitative properties of this resource and prevent ourselves from 
its destructive negative effects.

urban water cycle

Plan of Grossbasel City Water Supply Network in 1865. (Vernetzt,Versorgt,Verbunden,IWB)

Regulating Water in Metrobasel
Drinking water within the Metrobasel region is extracted from 
sources that belong to the same hydrological system; groundwater  
from the Upper Rhine Aquifer and surface waters, mainly rivers, 
which feed this aquifer.

Although water itself does not recognize any artificial bounda-
ries , the urban water cycle(s) which regulate the use of water in 
the region are generally defined by administrative and economic 
boundaries

Each political body in the Metrobasel region define their own 
terretorial water supply network. These networks are connected 
at certain points which give a certain amount of flexibility to the 
system. Water either stays embedded within products and gets
transported to other destinations or ends up in the Rhine after 
being purified in waste water treatment plants.

1.WATER SUPPLY

3.WATER TREATMENT

Extraction

Treatment

Distribution

2.WATER USE

Industry

Agriculture

Energy Production

Domestic

Transportation

Recreation

Canalisation

Purification

Discharge

Percolation Process at IWB Lange Erlen

ARA Pro Rheno Basel

Botanic on Hirtenweg, Basel

Kraftwerk Birsfelden

Pumping Station in IWB Lange Erlen 

The River Wiese in Lörrach, Discharge

Feldschlösschen Bottling P., Rheinfelden

Fountain in Basel Landschaft
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The present timeline aims at a general overview of historical events relevant to the urban water 

cycle in the metropolitan region of Basel. Natural disasters, technological advance, industrial deve-

lopment and social events that had impact on the the development of the urban water supply and 

sanitation are introduced to the left in relation to the chronologically corresponding reactions in 

the urban water cycle to the right. 

History of urban water cycle in the 

NAtural disasters, social events, technological advance
and industrial development

1250

1500

1850

1800

history of urban water system 

Cholera epidemic spreads in Basel due to extreme pollution of the river Birsig with domestic 

and human waste.

Public water supply system starts operating with wells at the Holee and Bruderholz springs 

in Basel-Stadt. Basel is the first city in Switzerland to operate a public water system.

A private company is launched to provide the water supply for the city of Basel. In 1875 the 

city of Basel acquires the rights and the facilities to operate the public water supply system.

A supply network of roughly forty springs in Jura mountain is constructed and operates until 

2003 supplying the canton of Basel-Stadt.

Abdominal typhus epidemic in Basel caused by impure water and food.
Boosted water supply is introduced in Basel-Stadt.

Introduction of iron and casted pipes for the water supply system in the canton of Basel.

Opening of the first brine bath facility at Schweizerhalle. It functioned until 1910.

Erection of the first basilisk fountai`n in the Augustinerstrasse.

1855

1250

1864

1864

1865 1866

1880

1850

1530
The historical canton of Basel joins the Old Swiss Confederation as its eleventh canton.

The historical canton of Basel splits into Basel-Stadt and Basel-Landschaft.

The pumping station at Lange Erlen, Basel-City starts operating with two ground water 

wells.The Swiss Society of the Chemical Industries (SSCI) established in Zürich to defend the 

economical and political interests of the chemical industries.

Robert Koch discovers that the Cholera causative agent is transmitted over drinking water.

The first wells are sinked at the Tumringer street in Lörrach. Beginning of the centralized and 

regulated water supply in Lörrach.

Imperial decree by Napoleon III that allows private companies to operate the urban water 

systems. The Compagnie Générale des Eaux is founded in France.

Beginning of the modern chemistry industry of artificial and synthesized natural dyeing pig-

ments in Basel region. Alexander Clavel starts producing tar dyes for silk dyeing.

Beginnings of the pharmaceutical industry in the region of Basel.

1895 the chemical plant of Sandoz produces their first pharmaceutical product.

Launch of local production of various acids primarily for the textile industry.

The first saline is established in Schweizerhalle near Pratteln follwed by three further facili-

ties in Kaiseraugst 1834. Rheinfelden 1844 and Riburg 1848.

Beginnings of the salt extraction industry in the region.

A 6 meter thick rock salt layer is dicovered at the depth of 135m near Rothaus, Muttenz.

1501

1833

1882

1882

1883
1886/7

1853

1859

1880s

1812

1837

1836
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NAtural disasters, social events, technological advance
and industrial development

Consequent summer droughts in the south-west regions of Baden-Württemberg cause 

chronical shortages in water supply. Rain water is quickly absorbed by the calcareous soil.

1960s

Artificial recharge of ground water with water form the river Wiese is introduced in the city 

of Basel.

Water supply shortages due to enduring heat and drought. Water saving measures are intro-

duced in the canton of Basel-Stadt.

Establishment of Hardwasser AG, as a cantonal partnership for water supply between the 

cantons of Basel-Stadt and Basel-Landschaft.

First waste water treatment plant establishment in Basel-Landschaft in Therwil. 

1911

1947

1955

1958

A fluoridation facility starts operating adding fluorid into water supplied assisting dental 

prophylaxis in the canton of Basel-Stadt until 2003.

Artificial recharge of ground water with water form the river Rhine is introduced in the city of 

Basel.

A waste water treatment plant for the chemical industry starts operating in Schweizerhalle-

Pratteln. As per 1972 contract chemical companies pay according polluter pay principle.

1962

1964

1975

A waste water treatment plant starts operating in the city of Basel. Waste water from both 

Swiss cantons is now fully purified before flowing back into the Rhine.

1983

The Société Auxiliaire des Distributions d’Eau (Sade) is set up on the initiative of Compagnie 

Générale des Eaux to assist in the operating of water services as a company specializing in 

water and wastewater systems.

1918

The central water works “Im Grütt” starts operating to guarantee an adequate water supply 

for the city of Lörrach and its surroundings and secure contemporarz water standards.

Introduction of ultraviolet light for disinfection that should replace the chlorine dioxide treat-

ment of water in the canton of Basl-Stadt.

1983

2010

First World War.

Second World War.

World Oil Price Crisis.

Chernobyl Nuclear Power Plant disaster in Ukraine

1914-1918

1939-1945

1973

1986

Erection of the Kemb hydroelectric power plant in France.

Beginning of the industry for agricultural products with Sandoz’ launch of their first pesticide 

Copper Sandoz.

Diversification of the chemical industry into the seeds market.

Sandoz warehouse in Schweizerhalle near Basel catches fire with catastrophic conse-

quences for the waters of the region due to the outlet of contaminated extinguishing water 

directly into the Rhine river.

Peak of the dyeing industry with tar dyes in Basel.

1932

1939

1974

1986

1915s

Alterations of the Rhine natural flow to facilitate hydraulic power plant establishment and 

inland river transportation.

1930s

Massive flooding in the Rhine delta regions in Holland.

100-year flood in Germany

Alpenhochwasser and 2005 European Flood

1993-1995

2002

2005
Rhine 2020-programme for Sustainable Development of the Rhine released by the Interna-

tional Commission for the protection of the Rhein (ICPR).

2001

1900

1950

history of urban water system 

© ETH Studio Basel
DRAFT



–  Food in Basel  – –  Water –

–  56  – –  57  –

 R

 R  R

 R R
 R

 R

 R  R

 R

 R

 R

 R

 R

 R

 R

 R

 R

 R

 R

 R

 R

 R

PW

PWPW

PW

PW

PW

PW

PW

PW

PW

PW

PW

PW

PW

PW

PW

PW

PW

PW

PW

 R

 R

 R

 R

 R

 R

 R

 ARA

 ARA

 ARA

 ARA

 ARA

 ARA

 ARA

 ARA

 ARA

 ARA ARA

 ARA

 ARA

 ARA

 ARA

 ARA

 ARA

 ARA

 ARA

 ARA

 ARA

 ARA

 ARA

 ARA

 ARA

 ARA

WW

WW

WW

WW

WW

WW

WW

WW

WW

WW

WW

Water Supply & Treatment Plants in Metropolitan Region of Basel

Regional Networks
Taking a closer look at the urban water cycle in metrobasel, the 
rather well connected road network does not match with the water 
supply network. Due to regulations, political decisions and lack of 
integration on infrastructural matters, each area in the three na-
tional region has its own closed network, only to be connected 
with their own national networks. 

National borders become much more present at the underground 
level than on the surface level in the case of water networks. In 
order to understand this phenomenon, we take a closer look on 
each network.

Basel

Mulhouse

Lörrach

Liestal

Saint-Louis
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Public Water Supply Network
Basel Stadt & Basel Landschaft
Basel depends on two main sources for its drinking water supply;
The River Rhine as the surface water and the Upper Rhine Aquifer 
as groundwater. 

Basel City is the largest consumer of water due to population and 
industries based in the city. Waters extracted from the water pro-
tection area in Hard are diverted into the Basel City Network in 
order to keep up with the high demand in this area. 

The water supply network in this region is run by different 
companies or associations. IWB(Industielle Werke Basel) runs the 
network in Basel City. Hardwasser AG provides water for both 
Basel City and Basel Countryside. 

Kanton Basel Landschaft has also a high number of private wells. 
Almost 50% of water in the countryside comes from these wells, 
direct from groundwater resources.

    Rhine (Surface Water)                                                                                Upper Rhein Aquifer(Groundwater)

IWB 

Lange Erlen     
Hardwasser AG

Basel City Birsfelden Bottmingen
Reinach
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(pop:235'000)
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(pop:53’000)

(pop:20’000)
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Local Reservoirs and Pumping Stations 

Lange
Erlen

Basel

Binningen

Bruderholz

Herrenweg Zentrale West 

Rohwasserfassung

Schützenrainweg

Nordhalde

Wenkenhof
St. Chrischona

Bettingen

DeutschlandFrance

Rhein

Hard

Pumpwerk LE 

Schnellfilteranlage

Fernseh-
turm

14 1�

Versorgungssicherheit dank durchdachter Infrastruktur
Die jederzeit sichere Versorgung von �00 000 Menschen mit Trinkwasser 
stellt eine logistische Herausforderung dar. Mit den beiden Grundwasser-
anreicherungen Lange Erlen und Hardwasser in der Muttenzer Hard stehen 
zwei leistungsfähige Produktionsanlagen zur Verfügung, um den täglichen 
Trinkwasserbedarf – auch in einem heissen Sommer – zu decken. Die 
an erhöhter Lage erstellten Reservoire dienen zur Druckhaltung und zur 
Sicherung des grösseren Verbrauchs während des Tages. Rund um die Stadt 
sind grosse Transportleitungen ringförmig angelegt, damit die einzelnen 
Stadtquartiere optimal mit Trinkwasser versorgt werden können – bei einem 
möglichen Wasserrohrbruch notfalls auch von der anderen Seite her.  
Ein modernes System überwacht und steuert die einzelnen Einrichtungen.  
Diese und weitere Massnahmen dienen der hohen Versorgungssicherheit.

 Pumpstation/Reservoir
 Trinkwasserleitung
 Grundwasserleitung
 Hardfreilaufleitung

Urban Water Cycle/Basel Stadt & Basel Landschaft(wasserstatistik.bl.ch/iwb.ch)
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Urban Water Cycle/ Region Lörrach 

Upper Rhein Aquifer(Groundwater) 

Grütt Waterworks and Filtering Plant
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“Grütt Park” Wells

Underground Storage Schaedelberg

Local Reservoirs and Pumping Stations 

Lörrach City and Region (population: 48.238)

“Wilde” Wells 

Public Water Supply Network
Lörrach Region
In Lörrach drinking water is extracted from wells around Grütt Park 
and Wilde ,which are connected to the upper Rhein Aquifer.
The source of the groundwater in the area is the river Wiese, which 
is connected to the river Rhein further south. The River bed acts as 
a natural filter .

The Grütt Park with its filtering and pumping Facilities is the place 
where fresh water is treated and filtered into safe drinking water 
with a specific quality. From there on, water is pumped into local 
water towers and pumping stations around the city to be pumped 
into individual units.

The German company “Badenova” runs the water supply network 
in Lörrach as well as other cities in the region surrounding Lörrach.

Basel

Mulhouse

Lörrach

Liestal

Saint-Louis

F DE

CH

(1) (2)

(3)

(4)

1 2
3

4

Abwasserreinigung Surface Water Ground WaterWasserwerk Reservoir PumpwerkWW ARA R PW

© ETH Studio Basel
DRAFT



–  Food in Basel  – –  Water –

–  64  – –  65  –

Upper Rhein Aquifer(Groundwater) 

Distribution and Filtering Plant Blotzheim (Véolia)

Wells in Protection Area in Bartenheim/Bloztheim

Local Reservoirs and Pumping Stations 

Saint-Louis 
(population: 20.000)

Village-Neuf
(population: 3.500)

Hesingue
(population:2.300) 

Hegenheim
(population: 3.000)

Public Water Supply Network
in Region Saint-Louis
In the region around Saint-Louis, water is extracted from wells
at the grounwater protection area in Bartenheim/Blotzheim. 
Several wells provide water for the filtering plant which pump the
water to the city of Saint-Louis and neighbouring towns.

In France, unlike Germany and Switzerland, the water supply 
system is run by major companies and therefore it is rather 
more difficult to find data on the system compared to other 
regions in Metrobasel. Veolia, a company that works not only in 
France but in many countries run the water supply and waster 
water treatment plants in the region.

 R

 R  R

 R R
 R

 R

 R  R

 R

 R

 R

 R

 R

 R

 R

 R

 R

 R

 R

 R

 R

 R

PW

PWPW

PW

PW

PW

PW

PW

PW

PW

PW

PW

PW

PW

PW

PW

PW

PW

PW

PW

 R

 R

 R

 R

 R

 R

 R

WW

WW

WW

WW

WW

WW

WW

WW

WW

WW

WW

Urban Water Cycle/ Region Saint-Louis

E
xt

ra
ct

io
n

/P
er

co
la

ti
o

n
Tr

ea
tm

en
t

P
u

m
p

in
g

/D
is

tr
ib

u
ti

o
n

Basel

Mulhouse

Lörrach

Liestal

Saint-Louis

Hesingue

Blotzheim

Bartenheim

F DE

CH

1

12

(1)

(2)

Huningue

Abwasserreinigung Surface Water Ground WaterWasserwerk Reservoir PumpwerkWW ARA R PW

© ETH Studio Basel
DRAFT



–  Food in Basel  – –  Water –

–  66  – –  67  –

IWB Treatment and
Distribution Process

IWB provides drinking water to Basel City (95%) and Binnin-

gen (5%). Rhein water is extracted only to be filtered back into 

the Groundwater, where it is mixed with the water of the aqui-

fer. Since the groundwater is very close (5-20m.) in the region, 

this filtering process(3) is a completely natural one,where 

trees and soil act as the filter layer. 

After the mixture, the mixed water is treated with an UV Fil-

ter(4) and pumped into the network.

The Water Distribution Network of IWB seperated into 5 differ-

ent height zones, in order to maintain a even pressure within 

the delivery network. The height zones establish within them-

selves enclosed supply networks with seperate pumping sta-

tions and its own reservoirs. 

Erdgas wird als Energieträger in der Schweiz seit Anfang 
der 1970er Jahre genutzt und ist mittlerweile zweitwich-
tigster Wärmeenergieträger. Dieser Erfolg beruht auf den 
vielfältigen Vorteilen des Produktes. Neben zahlreichen 
Industrie- und Gewerbebetrieben verfügten �00� rund 
�80 000 Gebäude in 8�0 Gemeinden in der Schweiz über 
Erdgasanschluss.

Wir beziehen das Erdgas von grossen Liefergesell-
schaften aus Deutschland, den Niederlanden, Frankreich 
und Italien. Liefer- und Abnahmeverträge mit Laufzeiten 
von �0 bis �� Jahren und die ausgewogene Bezugsstruk-
tur garantieren die langfristige Versorgungssicherheit. 
Die Lieferpreise sind an die Entwicklung der Ölpreise 
gekoppelt. Die Preisanpassungen entsprechen einem 
Mittelwert über eine festgelegte Periode. Wir passen 
unsere Verkaufspreise nur wenige Male pro Jahr an. Das 
gewährleistet eine verlässliche Planung der Heizkosten.

1� 1�

Grundwasserbrunnen
Das glasklare Wasser, welches nun 
beste Trinkwasserqualität besitzt, 
gelangt in die Grundwasserschicht. 
Hier vermengt es sich langsam 
mit dem natürlichen Grundwasser 
und nimmt dessen Temperatur an. 
In den Grundwasserbrunnen wird 
das Trinkwasser stromabwärts 
der Wässerstellen gefasst. Im 
Pumpwerk wird das Trinkwasser 
mit Trinkwasser aus der Muttenzer 
Hard vermischt und nach einer 
vorsorglichen Aufbereitung in das 
Leitungsnetz eingespeist.

Wasseraufbereitung
Der natürliche Kohlensäuregehalt 
im Wasser würde ohne Behandlung 
zu Korrosionsschäden in Leitungen 
und Geräten führen. Um dies zu 
verhindern, entsäuern wir das 
Trinkwasser. Dazu durchströmen 
feinste Luftbläschen das Wasser 
und binden so die überschüs-
sige Kohlensäure. Im Sinne einer 
Sicherheits-Entkeimung setzen wir 
geringe Mengen Chlordioxid zu, 
damit Bakterien keine Verkeimung 
verursachen können.

Rhein Rechen

Schnellfilter-
anlage

Grundwasser

Brunnen

WasserabgabeWässerstelle
Pumpwerk

Schematic Section of the Water Supply Process (IWB) Water Supply Network IWB in Basel City according to height difference. (IWB)

IWB Lange Erlen/1.Water Collection IWB Lange Erlen/3.Natural Filtration IWB Lange Erlen/5.Fountain 1/Test Fountain

IWB Lange Erlen/4.UV FiltrationIWB Lange Erlen/2.Fast Filtration
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Water Use According to User Groups 1970-2010 in Basel City/BS (IWB)

Water Use Diagramme Basel City/BS(IWB)Water Use Diagramme Reinach/BL(AIB)
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Water Use

Water is not a finite resource. On the contrary, it is an renew-
able resource which is in the metrobasel region found in 
abundence. When we take look at the world average, we see 
that 70% of fresh water resources are used for agricultural 
activities. This figure does not reflect the situation in western 
Europe. High amount of precipation and green water sustain 
the need for agricultural activities for long periods of the year 
(October-May) without external irrigation, although these fig-
ures are also due to change since global climate is becoming 
less stable every year.
In Switzerland, water is utilized for Industrial activities, energy 
production( Nuclear and Hydroplants) and domestic purposes 
as well as agricultural production. Figures differ from city to 
countryside and they reflect the user typology of the region 
quite clearly.
Water is not only utilized for productive purposes. Recreative 
qualities of water are guarateed only thorugh a solid water 
supply and purification system. Although water can be found 
free in nature, its value changes through how we use and 
perceive it.
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The Novartis Campus from Dreilaenderbrücke The Salt Storage Saldome in Riburg/AG (www.badischerzeitung.de)

Use of Water for Industry & 
Transportation

Topographically well situated on the cross roads of the Rhine 
valley and favored by its connection to the sea due to the 
navigable Rhine, the trinational region around Basel was able 
to develop a strong economy. Textile, chemical and pharma-
ceutical industries as well as salt extraction thrived in the 
region since the early years of the industrial revolution. Not 
only was this possible due to the available local natural re-
courses but it was also for the Rhine and the other artificially 
constructed canals or channeled navigable water bodies that 
facilitated industrial production and economical transportation 
of goods.

Usage of water for industrial and transportation purposes 
was though not beneficiary in all aspects. Water contamina-
tion through chemical waste water discharge, low water 
level in the original Old Rhine bed due to water deviation as 
well as ground water salination as result of salt extraction 
activities have been problematic for the region in the past 
centuries.

The waste water treatment plant to collect chemically pollut-
ed waste water from the companies active in the region only 
started operating in 1975 in the canton of Basel-Landschaft 
followed by the ARA Chemie plant in Basel-Stadt in 1982. 
The later plant had a total intake of 1.5 Mio m3 waste water 
in 2010 from the four major chemical factories of Basel-Stadt 
and secured a water purity of 99%.
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The locks at Canal de’Huningue/F are no longer operational The Rhein Harbor from Dreilaenderecke 
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Domestic Use of Water

Water has played an essential role in the history of human kind. 

Yet it has not always been an inseparable part of our everyday life 

- a commodity so self-explanatory and familiar that we would not 

even question where it comes from, what effort it takes to achieve 

its quality, where it is disposed of after we no more need it. Hot 

water, private bathroom facilities, properly working sanitation 

were not given or at least not well spread in the trinational region 

until the late 19th century.

Urban citizens would get their water from wells or directly from 

the rivers just as they would dispose of their domestic and 

human waste in the same water bodies. Cholera and typhus epi-

demics from 1855 and 1865 caused by the pollution of the river 

Birsig in Basel-Stadt testify to these conditions before an urban 

water supply and a sanitation system were introduced.

Used to the luxury of pure water of high quality at practically 

inexhaustible amount, contemporary citizens have to realize that 

the relatively low price of provided services of water in a region 

rich in water resources do not represent the actual value of water 

as the main source of life.

Historical photo of the river Birsig before rehabilitation Running hot water was not common in households

 in 1915 in Basel. (IWB)
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Public Use of Water

According to definition water is used for public purposes 

when it is utilized for fire fighting, street cleaning and munici-

pal parks and swimming pools maintenance.

Nonetheless public water use should be understood as 

something more than the sum of the before listed purposes. 

Water used for the common property of the inhabitants of 

a city can be optically challenging and inspiring. Fountains, 

water basins and attractively designed river banks and prom-

enades are forms of water presence in the urban environ-

ment that create various urban situations, make recreation 

activities possible and establish a commonly shared sense of 

identity. 

Vreneli Brunnen at Claraplatz during Basel Autumn Fair 2011 /Kleinbasel/BS Drawing of the first Basilisk Fountain by 

Wilhelm Bubeck,1884 (IWB)

Pisoni Fountain at the Münsterplatz by 

Paolo Antonio Pisoni,1785 (IWB)
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Traditional Watering Tools at Gartaeneri am Hirtenweg Ground Irrigation at Birsmattehof/Therwil BL

Use of Water for Agriculture

Even though on a world scale 70% of fresh water resourc-
es are used for the purposes of agriculture, in Switzerland 
this amount is much lower due to the so called “green 
water” or the water embedded in the soil as precipita-
tion water. Nonetheless, climate changes resulting in 
prolonged periods of drought such as these observed in 
the dry spring and autumn of 2011 pose challenges for 
agriculture in the region of metropolitan region of Basel 
despite the spread notion of water as an inexhaustible 
resource of the region.
Other problematic aspects of agricultural use of water 
have to deal with the usage fertilizers and pesticide. 
These affect ground water quantity and quality consider-
ably and are therefore specially regulated by the cantonal 
legislative framework.
Both cantons of Basel-Stadt and Basel-Landschaft do not 
differentiate in tariffs constitution between small busi-
nesses and agricultural farms. Though prices for irrigation 
water are not felt as high in comparison to the neighbor-
ing states of France and Germany, more farmers adopt 
the strategy to sink their own wells or collect rain water 
in tanks. For the year 2010 52.4% of ground water on the 
territory of canton Basel-Landschaft equeal to 42.1 Mio 
m3 have been withdrawn privately.
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Greenhouse watering system at Birsmattehof/Therwil BL Mechanical Irrigation Vehicle at Birsmattehof/Therwil BL
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picture of kraftwerk

Using Water for Energy Production

Hydroelectric power plants are considered to be a relatively 

harmless way to harvest energy though the erection of a num-

ber of plants on the rivers of the trinational region has played a 

major role in shaping the water bodies of the region.

The construction of dams and channels has also affected fish 

and beaver populations and has considerably increased the 

risk of flooding in the regions of the Middle and Lower Rhine, 

since large amounts of water can be released easily to ease 

the situation in the Upper Rhine in the case of high water.

Erected in 1945 the river hydroelectric plant of Birsfelden is 

situated on the river Rhine above the city of Basel. It is the 

twelfth hyroelectric plant between Lake Constance and the 

Swiss border at Basel and at the same time the largest in Swit-

zerland producing average 560000.00 MWh/annually. Com-

pared to the Birsfelden plant, the Münchenstein hydroelectric 

plant on the river Birs produces modest 4000.00 MWh/annu-

ally due to the inconstant water flow of the river Birs.

Hydroelectricity Plant Birsfelden/BL Airal View Kraftwerk Augst /BL
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Recreational Use of Water

Swimming in the Rhein was not allowed in thr 18th.centu-

ry. Later on, the quality of the water was not good enough 

to swim in it. Today, swimming in the Rhein is an enjoya-

ble activity. It is important since it changes the habit of the 

people into spending more time on the promenade and 

become aware of the water within the city, value it more 

than just a resource to use without care. 

(www.badi-info.ch)

Swimming is not the only possible activity in the region. 

The Salt Baths around Rheinfelden or thermal baths at 

Bad Bellingen in Germany attract tourists and enrich the 

social life of the people in the region. These different types 

of outcome shows how soil and water typology varies in 

the region.

Rhybadhysli Santihans,Basel/BS(www.badi-info.ch) Rhine Promenade at Kleinbasel/BS
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Bad Bellingen in Germany/Postcard Bad Bellingen in Germany/Postcard
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Water Supply	

Responsibility

Regulatory Body

Water Management

Service Provider

Tariff Constitution

National Legal Framework

Municipalities (commune)

Municipalities often consolidate on inter-communal basis (Syndicat d’Eau).

State Government

Six Water Agencies (Agences d’eau) operate on national and regional level. They cor-
respond to the six river basins river basins Adour-Garonne, Artois-Picardie, Rhin-Meuse, 
Loire-Bretagne,Rhône-Méditerranée and Corse, and Seine-Normandie
Control and charge fees for water withdrawal, discharge of waste water and investments 
in the network infrastructure.

Syndicates or communes may provide the service directly or contract it to a private 
company.

3.56 € HT/m3 flat rate abonnement

1992 Loi sur l’eau (Water Law)
2006 Loi sur l’eau et les milieux aquatiques (Water and Aquatic Environment Law)

Veolia Environment (Compagnie Generale des Eaux), found 1853, operating in 67 countries

Revenue

People provided with drinking water

People provided with waste water services 

Responsibility

Regulatory Body

Service Provider

Municipalities (commune)

State Government

€12.128 billion (2010)

100 million people worldwide 

71 million people worldwide

Sanitation (Sewerage+Treatment)

International Legal Framework
1992 Urban Waste Water Treatment Directive
2010 EU Water Framework Directive (2000/60/EG-WRRL), establishing a framework for 
Community action in the field of water policy

Water Supply	

Responsibility

Regulatory Body

Water Management

Service Provider

Tariff Constitution

National Legal Framework

Municipality (Gemeinde)

Federal/State Government

State Governments (Bundesländer) regulate and monitor water supply and sanitation

1979 Ground Water Directive
2001 Drinking Water Directive
2009 Wasserhaushaltsgesetz (WHO)

Badenova

Water provided for 2010: 17,4 Mio. m³

1.82 EUR / m3

Responsibility

Regulatory Body

Service Provider

Tariff Constitution

Municipalities (Gemeinde)

Federal/State Government

Abwasserverband Mittleres Wiesental

2.70 EUR /m3

Sanitation (Sewerage+Treatment)

Water Supply	

Responsibility

Regulatory Body

Water Management

Service Provider

Tariff Constitution

National Legal Framework

Cantonal, delegated to municipalities

Some cantons encourage public water systems operating on a regional level due to 
economic and technical reasons. Public association and regional water associations are 
established for this purpose.

Cantons

Cantonal Governments delegate the water supply to communes.

Privately operated companies give way to communally operated water supply and sanita-
tion models.

2005 Swiss Water Protection Law (GSchG)
2005 Swiss Federal Chemical Risk Reduc-
tion Act
2004 Waste Water Ordinance

2000 Cantonal Water Protection Act for Ba-
sel-City
2005 Cantonal Water Protection Act for Ba-
sel-Country (kGSchV).

IWB, Hardwasser AG
Originally founded as a private company in 1864, IWB was overtaken by the city if Basel 

in 1875.

1.82 CHF / m3 Basel-Country Average

1.46 CHF / m3 Basel-City Flat rate

Responsibility

Regulatory Body

Service Provider

Tariff Constitution

Cantonal Legal Framework

Cantonal, delegated to municipalities

Cantons

ProRheno AG, ARA Rhein, AIB

2.42 CHF /m3 Basel-Country Average

Sanitation (Sewerage+Treatment)

Administrative regulation

F

DE

CH
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Waste Water Treatment Plants in Metrobasel/Kanton Basel Stadt & Basel Landschaft

Basel

Mulhouse

Lörrach
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Saint-Louis
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Basel

Mulhouse

Lörrach

Liestal

Saint-Louis

F DE

CH

Waste Water Network
in Basel Stadt & Basel Landschaft
Waste water treatment network in the swiss part of metrobasel is 
today well established. Plants around Basel City treat water from 
households as well as from Chemical and Pharmaceutical Plants. 
Major companies such as Novartis, Syngenta, Roche and BASF are 
shareholders in the establishments Pro Rheno and ARA Rhein. This 
movement is also an act of responsibility which has increasingly 
arised after the Sandoz chemical catastrophy in 1986, which caused 
great damage on the river Rhein and water network in the upper 
Rhine.

In Canton Basel Landschaft, several waste water treatment plants  
run by the AIB are connected to the rivers Birs, Birsig, Ergolz and 
Franke. Mixed water containers based locally are connected to 
these plants which purify the waste water and exhaust the clean 
water into these rivers. All these rivers feed the Rhein and there-
fore bring the treated water into the Rhein, closing the urban water 
cycle.

Basel City 

Biel-Benken
Therwil
Ettingen

Witterswil
Baetwil

Flüh

Biel-Benken
Therwil
Ettingen

Witterswil
Baetwil

Flüh

Grellingen
Duggingen
Hochwald
Pfeffingen
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Reinach
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Muttenz
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Sissach
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Rickenbach
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Wittinsburg
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Frankendorf
Lupsingen

Itingen
Sissach
Büren

Bubendorf
Ziefen

Hölstein
Seltisberg

Ramlinsburg

Chemical

(1)ARA 
Pro Rheno

Chemie (1982)

(1)ARA
 Pro Rheno
Basel (1982)

(2)ARA
   Rhein

  Basel (1975)

(3)ARA Birsig 
Therwil(1957)

 River Birsig River Birs

River Rhein

River Ergolz River Frenke

(4)ARA Birs
Birsfelden(1977)

(5)ARA Ergolz 1
Sissach1966)

(6)ARA Ergolz 2
Füllinsdorf(1965)

(7)ARA Frenke 3
Bubendorf(1972)
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Kanalnetz ARA Birsig

Tausend Kilometer Kanäle
Von den Hausanschlussleitungen fliesst das 
Abwasser von den Liegenschaften in die öffent-
liche Kanalisation. Anschliessend gelangt es 
durch das verzweigte Kanalnetz der Gemeinden 
zu den Hauptsammelkanälen des AIB. Durch 
die rund 160 Kilometer Hauptsammelkanäle 
des AIB fliesst das Abwasser zu den Abwasser-
reinigungsanlagen.
Die Länge des öffentlichen Kanalnetzes misst 
rund fünf Meter pro Einwohner. Gesamthaft 
liegen also über 1000 Kilometer Abwasser- 
leitungen im Baselbieter Boden. Die Kanalisa-
tionsleitungen haben einen Durchmesser von 
30 Zentimetern bis über zwei Meter. 
Der Anlagewert beträgt rund 10 000 Franken 
pro Einwohner. 

Mischsystem

Schmutzwasser und Regen-

wasser fliessen in derselben 

Leitung

Trennsystem

Das Regenwasser fliesst in 

einer eigenen Leitung  

in das nächste Gewässer

Versickerung

Das Regenwasser versickert 

im Boden

Je nach Topographie im Einzugsgebiet muss  
das Abwasser zusätzlich gepumpt werden.  
Das Kanalnetz wird regelmässig mit Hochdruck 
gespült. Mit Kanalfernsehen und mit Begehun-
gen bei den grösseren Kalibern wird der Zustand 
der Bauwerke untersucht und dokumentiert. 
Mit Druckprüfungen wird ausserdem überprüft, 
ob die Kanäle dicht sind. Bei Bedarf sind  
die Leitungen zu sanieren. Häufig kann dies mit 
fahrbaren Kanalrobotern ausgeführt werden. 
Alle Bauwerke des AIB im Einzugsgebiet der Ab- 
wasserreinigungsanlagen werden von einer 
zentralen Betriebsgruppe betrieben und unter-
halten.

Mischwasserbecken

Kanalnetz

Kantonsgrenze

Birsig

Marchbach

ARA Birsig

Witterswil

Ettingen

Therwil

-Benken

Biel-

Hofstetten

Mariastein

Bättwil
Flüh

Der Schlamm muss weg
Als Produkt der Abwasserreinigung fällt sehr 
viel Klärschlamm an. Durch den Wasserentzug 
mittels Entwässerungsmaschinen wird das Volu-
men reduziert. Der entwässerte Klärschlamm 
wird zur Verbrennung in spezielle Klärschlamm-
verbrennungsöfen in der Region Basel abtrans-
portiert. Pro Jahr fallen rund 2500 Tonnen  
an entwässertem Klärschlamm an (entspricht 
ca. 250 LKW Fahrten).
Pro Jahr werden rund 40 Tonnen Rechengut 
und 50 Tonnen Rückstand aus dem Sandfang 
entsorgt.

Nach einem Tag sauber
Nach rund 24 Stunden in der ARA fliesst  
das Abwasser in den Marchbach. Die für 
den Marchbach geforderten Qualitätsziele  
werden eingehalten.

Abwasserreinigungsverfahren
ARA Birsig, Therwil

Saubere Leistung

Die Abwasserreinigungs-

anlagen bauen die Schmutz-

stoffe im zufliessenden  

Abwasser so weit als  

möglich ab. Ein Restteil 

der Schmutzstoffe gelangt 

über den Ablauf der ARA  

in die Bäche. Die Grafik  

zeigt die Reinigungsleistung 

der ARA Birsig:

Zufliessende Schmutzfracht 

(100%)

 95% 

 Organische Stoffe

 99% 

 Ammonium-Stickstoff

 80% 

 Gesamtstickstoff

 91% 

 Phosphor 

�  Abgebaute Fracht

�  Restfracht

700 Tankwagen Abwasser pro Tag
Wir alle produzieren tagtäglich Schmutz (Urin, 
Fäkalien, Waschmittel, Shampoo usw.), der mit 
dem verbrauchten Trinkwasser als Schmutzwasser 
weggeschwemmt wird. Auch die Gewerbe-  
und Industriebetriebe produzieren Abwasser- 
und Schmutzstoffe. 
In unsere Abwasserkanäle fliesst aber auch viel 
sauberes Wasser aus Brunnen, aus Drainage-
leitungen, aus Bächen oder aus eindringendem 
Grundwasser bei undichten Abwasserleitungen. 
Dieses so genannte Fremdwasser belastet  
die Abwasserreinigungsanlage und mindert 
deren Reinigungsleistungen.
Bei Niederschlag fliesst zusätzlich Regenwasser 
von den Strassen und den Dächern in die Ab-
wasserleitungen.
Der ARA Birsig fliessen so jährlich 3 bis 5 Millio-
nen Kubikmeter Abwasser zu. Dies entspricht 
dem Inhalt von gut 700 Tanklastwagen pro Tag.
Das gereinigte Abwasser der ARA Birsig fliesst 
in den Marchbach. Ohne Abwasserreinigung 
würden die Bäche und Flüsse zu Kloaken ver-
kommen und auch die Trinkwassergewinnung 
wäre gefährdet.
Die geringe Wasserführung des Marchbachs 
verlangt eine sehr hohe Reinigungsleistung  
der Abwasserreinigungsanlage. 

Die ARA Birsig verfügt daher über folgende 
Reinigungsstufen:

Mischwasserbehandlung
Bei Regen füllen sich die Kanäle schnell und  
der Dreck aus der Kanalisation wird rasch aus-
gewaschen. Dieser Dreckstoss wird im Misch-
wasserbecken aufgefangen. Lässt der Regen 
nach, wird das Becken in die ARA entleert.

Mechanische Stufe
Das Abwasser wird aus der tiefliegenden Kana-
lisation hochgepumpt. Die Rechen reinigen  
das Abwasser von festen Stoffen wie WC-Papier,  
Speiseresten, Hygieneartikel usw. Hier wird 
ersichtlich, wie viel Abfall über die Kanalisation 
entsorgt wird. Im Sandfang setzen sich schwere 
Stoffe und Sand ab. 

Biologische und chemische Stufe
Im Belebungsbecken bauen kleinste Mikro- 
organismen die restlichen Schmutzstoffe ab. 

Trübes Abwasser

Der Trinkwasserverbrauch 

beträgt im Durchschnitt 150 

Liter pro Einwohner und Tag. 

Jeder von uns produziert 

oder scheidet folgende 

Schmutzstoffe pro Tag aus:

• ca. 50 Gramm  

 organische Stoffe

• ca. 10 Gramm Stickstoff

• ca. 1.5 Gramm Phosphor

Spezialisten unter diesen Lebewesen wandeln  
sogar die Stickstoffkomponenten um. Diese 
Mikroorganismen sind so klein, dass sie nur 
unter dem Mikroskop sichtbar sind. Da diese 
Lebewesen Sauerstoff – also Luft – zum Leben 
benötigen, wird dieser durch eine Belüftung  
in Form von kleinsten Luftbläschen ins Wasser 
geblasen. Mit dem Zudosieren einer Eisenlösung 
wird der Phosphor aus dem Abwasser in den 
Klärschlamm gefällt.
Im Nachklärbecken sinken die Mikroorganismen 
als Schlamm auf den Beckenboden ab.  
Ein Teil des Schlammes wird in die Belebungs-
becken zurückgeleitet, damit dort immer 
genügend Mikroorganismen vorhanden sind. 
Der Rest des Schlammes wird als Überschuss-
schlamm in die Klärschlammbehandlung 
abgeleitet.

Filtration
Als letzte zusätzliche Stufe zum Schutz  
des Marbachs durchfliesst das nun biologisch 
gereinigte Abwasser eine dicke Sandschicht. 
Auch kleine Schlammflocken verbleiben so  
in der Anlage.

Saubere Leistung

Die Abwasserreinigungs-

anlagen bauen die Schmutz-

stoffe im zufliessenden  

Abwasser so weit als  

mög  lich ab. Ein Restteil 

der Schmutzstoffe gelangt 

über den Ablauf der ARA  

in die Bäche. Die Grafik  

zeigt die Reinigungsleistung 

der ARA Birs:

Zufliessende Schmutzfracht 

(100%)

 95% 

 Organische Stoffe

 99% 

 Ammonium-Stickstoff

 80% 

 Gesamtstickstoff

 90% 

 Phosphor 

  Abgebaute Fracht

  Restfracht

Strom
   Wärme

gereinigtes
   Abwasser

Rechengut Sand

Wärmepumpe

RheinKanalisation Abwasser

Wärme

SandfangRechenPumpwerk

Mechanische Stufe

Kehrrichtverbrennung Deponieanlage

Mischwasserbehandlung (bei Regen)

Mischwasserbecken

Klärschlamm

Klärschlamm-
    verbrennung

Faulgas

   Energienutzung

Klärschlamm-
    entwässerung

Schlammbehandlung

Faulturm

Biologie

Biologische und chemische Stufe

Abwasserreinigungsverfahren
ARA Birs, Birsfelden

Trübes Abwasser

Der Trinkwasserverbrauch 

beträgt im Durchschnitt 150 

Liter pro Einwohner und Tag. 

Jeder von uns produziert 

oder scheidet folgende 

Schmutzstoffe pro Tag aus:

•	 ca. 50 Gramm organische  

 Stoffe

•	 ca. 10 Gramm Stickstoff

•	 ca. 1.5 Gramm Phosphor

2000 Tankwagen Abwasser pro Tag
Wir alle produzieren tagtäglich Schmutz (Urin, 
Fäkalien, Waschmittel, Shampoo usw.), der mit 
dem verbrauchten Trinkwasser als Schmutzwasser 
weggeschwemmt wird. Auch die Gewerbe-  
und Industriebetriebe produzieren Abwasser- 
und Schmutzstoffe.  
In unsere Abwasserkanäle fliesst aber auch viel 
sauberes Wasser aus Brunnen, aus Drainage-
leitungen, aus Bächen oder aus eindringendem 
Grundwasser bei undichten Abwasserleitungen. 
Dieses so genannte Fremdwasser belastet  
die Abwasserreinigungsanlagen und mindert 
deren Reinigungsleistungen.
Bei Niederschlag fliesst zusätzlich Regenwasser 
von den Strassen und den Dächern in die Ab-
wasserleitungen.
Der ARA Birs fliessen so jährlich rund 12 Mil lio  -
nen Kubikmeter Abwasser zu. Dies ent spricht  
dem Inhalt von gut 2000 Tanklast wagen pro Tag. 
Das gereinigte Abwasser der ARA Birs fliesst 
durch einen langen Kanal in den Rhein.  
Ohne Abwasserreinigung würden die Bäche 
und Flüsse zu Kloaken verkommen und auch 
die Trinkwassergewinnung wäre gefährdet. 

Dank der Leitung direkt in den Rhein fliesst  
kein gereinigtes Abwasser in die naturnahe, 
von vielen Menschen zum Baden und Verweilen 
genutzte Birs. 
Die ARA Birs verfügt über folgende Reinigungs-
stufen:

Die Sintflut kommt 
(Mischwasser behandlung)
Bei Regen füllen sich die Kanäle schnell und 
der Dreck aus der Kanalisation wird rasch aus-
gewaschen. Dieser Dreckstoss wird im Misch-
wasserbecken aufgefangen. Lässt der Regen 
nach, wird das Becken in die ARA entleert.

Feste Stoffe müssen weg 
(Mechanische Stufe)
Das Abwasser wird aus der tiefliegenden Kana - 
li sation hoch gepumpt. Die Rechen reinigen  
das Abwasser von festen Stoffen wie WC-Papier, 
Speiseresten, Hygieneartikel usw. Hier wird 
ersichtlich, wie viel Abfall über die Kanalisation 
entsorgt wird. Im Sandfang setzen sich schwere 
Stoffe und Sand ab. 

Natürlicher Abbau 
(Biologische und chemische Stufe)
Im Belebungsbecken bauen kleinste Mikro-
organismen die restlichen Schmutzstoffe ab. 
Spezialisten unter diesen Lebewesen wandeln 
sogar die Stickstoffkomponenten aus unserem 
Urin um. Diese Mikroorganismen sind so klein, 
dass sie nur unter dem Mikroskop sichtbar sind. 
Da diese Lebewesen Sauerstoff – also Luft – 
zum Leben benötigen, wird dieser durch eine 
Belüftung in Form von kleinsten Luftbläschen 
ins Wasser geblasen. Mit dem Zudosieren 
einer Eisenlösung wird der Phosphor aus dem 
Ab wasser entfernt und mit den Klärschlamm 
entsorgt.
Während einer Ruhephase sinken die Mikro-
orga nismen als Schlamm auf den Becken boden 
ab. Das gereinigte Abwasser wird an der Ober - 
fläche abdekantiert. Ein Teil des Schlam mes 
bleibt in den Belebungsbecken, damit dort 
immer genügend Mikroorganismen vorhanden 
sind. Der Rest des Schlammes wird als Über-
schuss schlamm in die Klärschlamm behandlung 
abgeleitet.

Der Schlamm muss weg
Als Produkt der Abwasserreinigung fällt sehr 
viel Klärschlamm an. Der Klärschlamm wird im 
Faulturm ausgefault. Dadurch entsteht Biogas 
und die Klärschlammmenge wird verringert. 
Durch den Wasserentzug mittels Entwässe-
rungsmaschinen wird das Volumen reduziert. 
Der entwässerte Klärschlamm wird zur Verbren-
nung in spezielle Klärschlammverbrennungs-
öfen in der Region Basel abtransportiert.  
Pro Jahr fallen rund 6000 Tonnen an entwäs ser-
tem Klärschlamm an (entspricht ca. 400 LKW 
Fahrten). Aus dem Biogas wird im Blockheiz-
kraftwerk Oekostrom und Wärme produziert. 
Pro Jahr werden rund 250 Tonnen Rechengut 
und 50 Tonnen Rückstand aus dem Sandfang 
entsorgt.

Nach einem Tag sauber
Nach rund einem Tag in der ARA fliesst das Ab-
wasser in den Rhein. Die geforderten Qualitäts-
ziele werden eingehalten.
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ARA Ergolz 1, Sissach

700 Tankwagen Abwasser pro Tag
Wir alle produzieren tagtäglich Schmutz (Urin, 
Fäkalien, Waschmittel, Shampoo usw.), der mit 
dem verbrauchten Trinkwasser als Schmutzwasser 
weggeschwemmt wird. Auch die Gewerbe-  
und Industriebetriebe produzieren Abwasser- 
und Schmutzstoffe.  
In unsere Abwasserkanäle fliesst aber auch viel 
sauberes Wasser aus Brunnen, aus Drainage- 
leitungen, aus Bächen oder aus eindringendem 
Grundwasser bei undichten Abwasserleitungen. 
Dieses so genannte Fremdwasser belastet  
die Abwasserreinigungsanlage und mindert 
deren Reinigungsleistungen.
Bei Niederschlag fliesst zusätzlich Regenwasser 
von den Strassen und den Dächern in die Ab-
wasserleitungen.
Der ARA Ergolz 1 fliessen jährlich 3 bis 5 Millio- 
nen Kubikmeter Abwasser zu. Dies entspricht 
dem Inhalt von gut 700 Tanklastwagen pro Tag.
Das gereinigte Abwasser der ARA Ergolz 1 
fliesst in die Ergolz. Ohne Abwasserreinigung 
würden die Bäche und Flüsse zu Kloaken ver-
kommen und auch die Trinkwassergewinnung 
wäre gefährdet. 
Die geringe Wasserführung der Ergolz verlangt 
eine sehr hohe Reinigungsleistung der Abwasser- 
reinigungsanlage. 

Die ARA Ergolz 1 verfügt daher über folgende 
Reinigungsstufen:

Mischwasserbehandlung
Bei Regen füllen sich die Kanäle schnell und  
der Dreck aus der Kanalisation wird rasch  
ausgewaschen. Dieser Dreckstoss wird im 
Mischwasserbecken gefangen. Nach Regen-
ende wird das Becken in die ARA entleert.

Mechanische Stufe
Die Rechen reinigen das Abwasser von festen 
Stoffen wie WC-Papier, Speiseresten, Hygiene-
artikel usw. Hier wird ersichtlich, wie viel Abfall 
über die Kanalisation entsorgt wird. Im Sand-
fang setzen sich schwere Stoffe und Sand ab. 
Im Vorklärbecken verlangsamt sich die Fliess-
geschwindigkeit des Wassers. Nun sinken auch 
feinere Stoffe auf den Boden, wo sie mit einem 
Räumer als Frischschlamm abgezogen werden. 
Der Frischschlamm gelangt in die Klärschlamm- 
behandlung. Das Abwasser wird nun hoch- 
gepumpt.

Trübes Abwasser

Der Trinkwasserverbrauch 

beträgt im Durchschnitt 150 

Liter pro Einwohner und Tag. 

Jeder von uns produziert 

oder scheidet folgende 

Schmutzstoffe pro Tag aus:

• ca. 50 Gramm  

 organische Stoffe

• ca. 10 Gramm Stickstoff

• ca. 1.5 Gramm Phosphor

Biologische und chemische Stufe
Im Belebungsbecken bauen kleinste Mikro-
organismen die restlichen Schmutzstoffe ab. 
Spezialisten unter diesen Lebewesen wandeln 
sogar die Stickstoffkomponenten um. Diese 
Mikroorganismen sind so klein, dass sie nur 
unter dem Mikroskop sichtbar sind. Da diese 
Lebewesen Sauerstoff – also Luft – zum leben 
benötigen, wird dieser durch eine Belüftung  
in Form von kleinsten Luftbläschen ins Wasser 
geblasen. Mit dem Zudosieren einer Eisenlösung 
wird der Phosphor aus dem Abwasser in den 
Klärschlamm gefällt.
Im Nachklärbecken sinken die Mikroorganismen 
als Schlamm auf den Beckenboden ab.  
Ein Teil des Schlammes wird in die Belebungs-
becken zurückgeleitet, damit dort immer 
genügend Mikroorganismen vorhanden sind. 
Der Rest des Schlammes wird als Überschuss-
schlamm in die Klärschlammbehandlung 
abgeleitet.

Filtration
Als letzte zusätzliche Stufe zum Schutz der 
Ergolz durchfliesst das nun biologisch gereinigte 
Abwasser eine dicke Sandschicht. Auch kleine 
Schlammflocken verbleiben so in der Anlage.

Der Schlamm muss weg
Als Produkt der Abwasserreinigung fällt sehr 
viel Klärschlamm an. Der Klärschlamm wird  
im Faulturm ausgefault. Dadurch entsteht Bio-
gas und die Klärschlammmenge wird verringert. 
Durch den Wasserentzug mittels Entwässerungs- 
maschinen wird das Volumen reduziert.  
Der entwässerte Klärschlamm wird zur Ver-
brennung in spezielle Verbrennungsöfen  
in der Region Basel abtransportiert. Pro Jahr 
fallen rund 2500 Tonnen an entwässertem Klär-
schlamm an (entspricht ca. 250 LKW Fahrten). 
Aus dem Biogas wird im Blockheizkraftwerk 
Ökostrom und Wärme produziert.
Pro Jahr werden rund 70 Tonnen Rechengut 
und 50 Tonnen Rückstand aus dem Sandfang 
entsorgt.

Nach einem Tag sauber
Nach rund 24 Stunden in der ARA fliesst  
das Abwasser in die Ergolz. Die für die Ergolz 
geforderten Qualitätsziele werden eingehalten.

Saubere Leistung

Die Abwasserreinigungs-

anlagen bauen die Schmutz-

stoffe im zufliessenden 

Abwasser so weit als 

möglich ab. Ein Restteil 

der Schmutzstoffe gelangt 

über den Ablauf der ARA 

in die Bäche. Die Grafik  

zeigt die Reinigungsleistung  

der ARA Ergolz 1:

Zufliessende Schmutzfracht 

(100%)

 95% 

 Organische Stoffe

 99% 

 Ammonium-Stickstoff

 50% 

 Gesamtstickstoff

 94% 

 Phosphor 

�  Abgebaute Fracht

�  Restfracht
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Abwasserreinigungsverfahren
ARA Ergolz 2, Füllinsdorf

Trübes Abwasser

Der Trinkwasserverbrauch 

beträgt im Durchschnitt 150 

Liter pro Einwohner und Tag. 

Jeder von uns produziert 

oder scheidet folgende 

Schmutzstoffe pro Tag aus:

• ca. 50 Gramm  

 organische Stoffe

• ca. 10 Gramm Stickstoff

• ca. 1.5 Gramm Phosphor

700 Tankwagen Abwasser pro Tag
Wir alle produzieren tagtäglich Schmutz (Urin, 
Fäkalien, Waschmittel, Shampoo usw.), der mit 
dem verbrauchten Trinkwasser als Schmutzwasser 
weggeschwemmt wird. Auch die Gewerbe-  
und Industriebetriebe produzieren Abwasser- 
und Schmutzstoffe.  
In unsere Abwasserkanäle fliesst aber auch viel 
sauberes Wasser aus Brunnen, aus Drainage-
leitungen, aus Bächen oder aus eindringendem 
Grundwasser bei undichten Abwasserleitungen. 
Dieses so genannte Fremdwasser belastet  
die Abwasserreinigungsanlagen und mindert 
deren Reinigungsleistungen.
Bei Niederschlag fliesst zusätzlich Regenwasser 
von den Strassen und den Dächern in die Ab-
wasserleitungen.
Der ARA Ergolz 2 fliessen so jährlich 3 bis 5 
Millionen Kubikmeter Abwasser zu. Dies 
entspricht dem Inhalt von gut 700 Tanklast-
wagen pro Tag. Das gereinigte Abwasser 
der ARA Ergolz 2 fliesst in die Ergolz. Ohne 
Abwasserreinigung würden die Bäche und 
Flüsse zu Kloaken verkommen und auch die 
Trinkwassergewinnung wäre gefährdet. 
Die geringe Wasserführung des Baches verlangt 
eine hohe Reinigungsleistung der Abwasser-
reinigungsanlage. 

Die ARA Ergolz 2 verfügt daher über folgende 
Reinigungsstufen:

Mischwasserbehandlung
Bei Regen füllen sich die Kanäle schnell und 
der Dreck aus der Kanalisation wird rasch aus-
gewaschen. Dieser Dreckstoss wird im Misch-
wasserbecken aufgefangen. Lässt der Regen 
nach, wird das Becken in die ARA entleert.

Mechanische Stufe
Die Rechen reinigen das Abwasser von festen 
Stoffen wie WC-Papier, Speiseresten, Hygiene- 
artikel usw. Hier wird ersichtlich, wie viel Abfall 
über die Kanalisation entsorgt wird. Im Sand-
fang setzen sich schwere Stoffe und Sand ab. 
Im Vorklärbecken verlangsamt sich die Fliess-
geschwindigkeit des Wassers. Nun sinken auch 
feinere Stoffe auf den Boden, wo sie mit einem 
Räumer als Frischschlamm abgezogen werden. 
Der Frischschlamm gelangt in die Klärschlamm-
behandlung. Das Abwasser wird nun hoch- 
gepumpt.

Biologische und chemische Stufe
Im Belebungsbecken bauen kleinste Mikro-
organismen die restlichen Schmutzstoffe ab. 
Spezialisten unter diesen Lebewesen wandeln 
sogar die Stickstoffkomponenten um. Diese 
Mikroorganismen sind so klein, dass sie nur  
unter dem Mikroskop sichtbar sind. Da diese 
Lebewesen Sauerstoff – also Luft – zum Leben 
benötigen, wird dieser durch eine Belüftung  
in Form von kleinsten Luftbläschen ins Wasser 
geblasen. Mit dem Zudosieren einer Eisenlösung 
wird der Phosphor aus dem Abwasser in den 
Klärschlamm gefällt.
Im Nachklärbecken sinken die Mikroorganismen 
als Schlamm auf den Beckenboden ab.  
Ein Teil des Schlammes wird in die Belebungs-
becken zurückgeleitet, damit dort immer 
genügend Mikroorganismen vorhanden sind. 
Der Rest des Schlammes wird als Überschuss-
schlamm in die Klärschlammbehandlung 
abgeleitet.

Der Schlamm muss weg
Als Produkt der Abwasserreinigung fällt sehr 
viel Klärschlamm an. Der Klärschlamm wird im 
Faulturm ausgefault. Dadurch entsteht Biogas 
und die Klärschlammmenge wird verringert. 
Durch den Wasserentzug mittels Entwässe-
rungsmaschinen wird das Volumen reduziert. 

Der entwässerte Klärschlamm wird zur Verbren-
nung in spezielle Klärschlammverbrennungs-
öfen in der Region Basel abtransportiert.  
Pro Jahr fallen rund 2700 Tonnen an entwässer-
tem Klärschlamm an (entspricht ca. 270 LKW 
Fahrten). Aus dem Biogas wird im Blockheiz-
kraftwerk Ökostrom und Wärme produziert.
Pro Jahr werden rund 50 Tonnen Rechengut 
und 80 Tonnen Rückstand aus dem Sandfang 
entsorgt.

Nach einem Tag sauber
Nach rund 24 Stunden in der ARA fliesst  
das Abwasser in die Ergolz. Die für die Ergolz 
geforderten Qualitätsziele werden eingehalten.

Saubere Leistung

Die Abwasserreinigungs-

anlagen bauen die Schmutz-

stoffe im zufliessenden 

Abwasser so weit als 

möglich ab. Ein Restteil 

der Schmutzstoffe gelangt 

über den Ablauf der ARA 

in die Bäche. Die Grafik 

zeigt die Reinigungsleistung  

der ARA Ergolz 2:
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Kanalnetz ARA Ergolz 1

Tausend Kilometer Kanäle
Von den Hausanschlussleitungen fliesst das 
Abwasser von den Liegenschaften in die öffent-
liche Kanalisation. Anschliessend gelangt es 
durch das verzweigte Kanalnetz der Gemeinden 
zu den Hauptsammelkanälen des AIB. Durch 
die rund 160 Kilometer Hauptsammelkanäle 
des AIB fliesst das Abwasser zu den Abwasser-
reinigungsanlagen.
Die Länge des öffentlichen Kanalnetzes misst 
rund fünf Meter pro Einwohner. Gesamthaft 
liegen also über 1000 Kilometer Abwasser- 
leitungen im Baselbieter Boden. Die Kanalisa-
tionsleitungen haben einen Durchmesser von 
30 Zentimetern bis über zwei Meter. 
Der Anlagewert beträgt rund 10 000 Franken 
pro Einwohner. 

Mischsystem

Schmutzwasser und Regen-

wasser fliessen in derselben 

Leitung

Trennsystem

Das Regenwasser fliesst in 

einer eigenen Leitung  

in das nächste Gewässer

Versickerung

Das Regenwasser versickert 

im Boden

Je nach Topographie im Einzugsgebiet muss  
das Abwasser zusätzlich gepumpt werden.  
Das Kanalnetz wird regelmässig mit Hochdruck 
gespült. Mit Kanalfernsehen und mit Begehun-
gen bei den grösseren Kalibern wird der Zustand 
der Bauwerke untersucht und dokumentiert. 
Mit Druckprüfungen wird ausserdem überprüft, 
ob die Kanäle dicht sind. Bei Bedarf sind  
die Leitungen zu sanieren. Häufig kann dies mit 
fahrbaren Kanalrobotern ausgeführt werden. 
Alle Bauwerke des AIB im Einzugsgebiet der Ab- 
wasserreinigungsanlagen werden von einer 
zentralen Betriebsgruppe betrieben und unter-
halten.

Mischwasserbecken

Kanalnetz

Ergolz

Frenke

Orisbach

ARA Ergolz 2

Lupsingen

St. Pantaleon

Liestal

Lausen Itingen Sissach
(Teilgebiet)

Füllinsdorf

Frenkendorf

Kanalnetz ARA Ergolz 2

Mischwasserbecken

Kanalnetz

Kantonsgrenze

Amt für Industrielle Betriebe (AIB)

Gerberstrasse 5, Postfach

CH-4410 Liestal

Birs

Rhein

Reinach

Arlesheim

Münchenstein

Muttenz

Dornach

Gempen

Hochwald

Grellingen

Pfeffingen

Aesch

Neu-
münchenstein

Duggingen 

ARA Birs

co
b

ü
ro

Kanalnetz ARA Birs

Tausend Kilometer Kanäle
Von den Hausanschlussleitungen fliesst das 
Abwasser von den Liegenschaften in die öffent­
liche Kanalisation. Anschliessend gelangt es 
durch das verzweigte Kanalnetz der Gemeinden 
zu den Hauptsammelkanälen des AIB. Durch 
die rund 160 Kilometer Hauptsammelkanäle 
des AIB fliesst das Abwasser zu den Abwasser­
reinigungsanlagen.
Die Länge des öffentlichen Kanalnetzes misst 
rund fünf Meter pro Einwohner. Gesamthaft 
liegen also über 1000 Kilometer Abwasser­ 
leitungen im Baselbieter Boden. Die Kanalisa­
tionsleitungen haben einen Durch messer von 
30 Zentimetern bis über zwei Meter. 
Der Anlagewert beträgt rund 10 000 Franken 
pro Einwohner. 

Mischsystem

Schmutzwasser und Regen­

wasser fliessen in derselben 

Leitung

Trennsystem

Das Regenwasser fliesst in 

einer eigenen Leitung  

in das nächste Gewässer

Versickerung

Das Regenwasser versickert 

im Boden

Je nach Topographie im Einzugsgebiet muss  
das Abwasser zusätzlich gepumpt werden.  
Das Kanalnetz wird regelmässig mit Hochdruck 
gespült. Mit Kanalfernsehen und mit Begehun­
gen bei den grösseren Kalibern wird der Zu stand 
der Bauwerke untersucht und dokumentiert. 
Mit Druckprüfungen wird ausserdem überprüft, 
ob die Kanäle dicht sind. Bei Bedarf sind  
die Leitungen zu sanieren. Häufig kann dies mit 
fahrbaren Kanalrobotern ausgeführt werden. 
Alle Bauwerke des AIB im Einzugsgebiet der Ab­ 
wasserreinigungsanlagen werden von einer 
zentralen Betriebsgruppe betrieben und unter­
halten.

Amt für Industrielle Betriebe (AIB)

CH-4410 Liestal
Bahnhofsplatz 7, Postfach

Bau- und Umweltschutzdirektion
Kanton Basel-Landschaft

Amt für Industrielle Betriebe

Mischwasserbecken

Kanalnetz

Kantonsgrenze

Canalisation Network  ARA Birsig/BL (AIB) Canalisation Network  ARA Birs/BL (AIB)

Canalisation Network  ARA Ergolz 1/BL (AIB) Canalisation Network  ARA Ergolz /BL (AIB) Waste Water Treatment Scheme ARA Ergolz 2/BL (AIB)

Waste Water Treatment Scheme ARA Ergolz 1/BL (AIB)

Waste Water Treatment Scheme ARA Birs/BL (AIB)

Waste Water Treatment Scheme ARA Birsig/BL (AIB)
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Waste Water Treatment Plants in Metrobasel/Network Region Lörrach
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Waste Water Network
in Region Lörrach
Waste water network in State Lörrach is run by different 
associations such as the “Wieseverband” or “Abwasserverband 
Mittleres Wiesental”. These bodies serve a certain range of munici-
palities around themselves. The largest ones in the region are the 
Water treatment plant in Weil am Rhein and Steinen, which serve 
the rather denser population close to Basel
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ARA Pro Rheno Basel & Chemical

ARA Pro Rheno Basel and ARA Pro Rheno Chemical are two 

of the major waste water treatment plants in metrobasel. In 

the 19th century, canalising sewage water out from the city 

was much harder than pumping it into homes and industries. 

Waste water has always been an urban issue and treatment 

plants in Europe are generally much younger than pumping 

stations. 

The two waster water treatment plants are the result of a joint 

operation between Basel City(42%), Basel Landschaft(9%),

Roche(9%), Hunstman(23%), BASF(3%) and Syngenta(2%). 

The ARA Chemical collects only waste water with chemicals 

from certain industrial plants and purifies the water with differ-

ent techniques. The awareness that surface and groundwaters 

in the region are sensitive to pollution has increased the nec-

essaty for these major firms to work with these associations 

in order to guarantee a sustainable water cycle.

ARA Pro Rheno Basel/1.Pumping Process

ARA Pro Rheno Basel/2.Raking Process

ARA Pro Rheno Basel/3.Sand Filtering Process

ARA Pro Rheno Basel/4.Biological Treatment

ARA Pro Rheno Basel/5.Sludge Basin

ARA Pro Rheno Basel/6.Final Clarifier

Water Treatment Plant ProRheno/Kleinhüningen BS (Airal Photo/Bing Maps)

Jahresbericht 2010ProRheno 8 9

ARA Basel ARA Chemie Basel

 2010  Grenzwert  2010  Grenzwert

Zulauf in die Anlagen

- Abwassermenge Mio. m3 34,4 - 1,5 -

- CSB-Fracht 1) t 16‘500 - - -

- BSB5-Fracht 1) t - - 2001 -

- TOC-Fracht t 4239 - 1234 -

Reinigungsleistung

- CSB-Elimination 2) % 92,2 85,0 - -

- BSB5-Elimination % - - 99,0 90,0

- TOC/DOC-Elimination % 91,9 85,0 88,4 85,0

- Schwermetall-Elimination % 66,9 - 95,2 -

Ablauf in den Rhein

- CSB-Elimination 2) mg/l 36 45 - -

- BSB5-Konzentration mg/l - - 12 -

- DOC-Konzentration mg/l 10 10 87 -

- Gesamte ungelöste Stoffe (GUS) mg/l 12 20 20 40

- FOCl-Konzentration mg/l 0,001 0,1 0,002 0,1

- Gesamtphosphor-Konzentration mg/l 0,59 0,8 0,36 -

- Schwermetalle t 4,4 - 0,4 -

- Nitrit mg/l 0,62 0,3 3) - -

Alle Anlagen

2009 2010
Energieverbrauch

- Öl (schwer und EL) t   2664   2498

- Elektrische Energie Mio. kWh   22,7   23,1

- Gesamtenergieverbrauch 4) Mio. kWh   54,7   54,3

Abfälle
- Rechen- und Sandfanggut t   1013   1015

- Asche t   10‘785   10‘467

Wärmeverbund

- Wärmelieferung Mio. kWh   21,6   31,4

Aufwand
- Betriebskosten Mio. Fr.   16,12   15,24

- Spezifische Kosten Abwasser

 ARA Basel 5) Fr./m3   0,25   0,23

 ARA Chemie Basel 5) Fr./m3   5,72   4,84

Übersicht 2010

1)  Ersetzt BSB5-Fracht in der ARA Basel
2) Gemäss neuer Gewässerschutzverordnung, deren Inkraftsetzung in Kürze erfolgt 
3) Richtwert gemäss eidgenössischer Gewässerschutzverordnung
4) Gesamtenergie: Stromverbrauch und Addition des Verbrauchs von Öl und alternativen Brennstoffen
5) Inkl. Kostenanteil der Schlammaufarbeitung und der gemeinsamen Anlagen.

Erweiterung der ARA Basel; Projekt EABA

Dem kantonalen Richtplan Basel-Stadt ist zu entnehmen, dass der Kanton darauf hinwirkt, dass die ARA Basel mit einer Nitrifika-

tions-/Denitrifikationsstufe aufgerüstet und so angepasst wird, dass sie jederzeit die gesetzlich vorgegebenen Grenzwerte für die 

Einleitung in ein Gewässer einhalten kann und dem Stand der Technik entspricht. Die ProRheno hat sich deshalb zum Ziel gesetzt, 

die ARA Basel zu erweitern und die Belastung mit Stickstoff und Mikroverunreinigungen im Ablauf stark zu reduzieren. Für das 

Projekt EABA (Erweiterung der ARA Basel) hat die ProRheno AG 2010 einen Projektleiter angestellt. Damit abgeschätzt werden 

kann, wie sich das Einzugsgebiet der ARA Basel in den nächsten 10 bis 20 Jahren entwickelt, werden 

2011 im Rohwasserzulauf der ARA Basel und im Kanalnetz der Stadt Basel Messungen durchgeführt, um 

die Frachten der grössten Einleiter zu ermitteln und um deren künftige Entwicklung zu prognostizieren. 

Geprüft wird der Einbezug des gereinigten Abwassers der ARA Chemie. 2011 werden für die Erweiterung 

der ARA Basel die Planungsgrundlagen erarbeitet, ein Variantenstudium durchgeführt und anschliessend 

mit einer erweiterten Varianten- und Machbarkeitsstudie zwei bis drei Varianten vertieft untersucht. 

Reduktion der CO2-Emission 

Auf den fossilen Energieträgern wie Heizöl extra leicht und schwer wird seit 2008 eine CO2-Abgabe erhoben. ProRheno ist 2008 

mit dem Bundesamt für Energie eine Verpflichtung zur Reduktion der CO2-Emissionen eingegangen. Die Reduktionsziele unter Be-

rücksichtigung der Energieeffizienz und der CO2-Intensität konnten in den Jahren 2008 – 2010 erreicht werden. Bei Zielerreichung 

kann jeweils die beim Kauf von Heizöl extra leicht und Heizöl schwer bezahlte CO2-Abgabe im Folgejahr bei der Oberzolldirektion 

zurückgefordert werden. Für die Jahre 2011 und 2012 ist vom Bundesamt für Energie ein Frachtziel vorgegeben worden, das 2011 

mit dem Teilersatz des Schweröls durch Abfalllösungsmittel erreicht werden soll. 2011 werden weitere Varianten mit nicht fossilen 

alternativen Brennstoffen geprüft. 

Wichtige Ziele 2011

Heinz Frömelt
Geschäftsführer/Betriebsleiter
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Potash salt well in Mulhouse (Regionalverband Südlicher Oberrhein)

Salt piles landscape at Mulhouse (Regionalverband Südlicher Oberrhein)

Ground Water Salination in the Upper 
Rhine

The abraum salt hills in the mines of south Alsace resemble 

dessert landscapes though these so called “Kalimandscha-

ros” of waste material consist up to 90% of salt that easily got 

washed away into the Rhine river by rain water. The caused 

salination of large areas of groundwater led to its inappropira-

tion as drinking water.

Salt solutions assisting the process of salt extraction in a 

depth of roughly 100m below ground level contain up to 50 

gramm of dissolved salt per 1 L ground water (sea water con-

tains 35 gramm) are also being transported in layers lower 

than those of groundwater. The fatal mixture of these layers 

with the above located surface water depends only on the 

ground quality and can cause major environmental issues not 

only for the drinking water supply but also for the natural bal-

ance in the region.
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The High Price of Energy

The construction of the hydroelectric power station in Kembs 

in 1932, 15 km downriver from Basel, was an expected out-

come of the 1919 Treaty of Versailles which gave exclusive 

right to France to use the Rhine waters for ship navigation and 

energy production.

The dam errected at Märkt deviated most of the water of the 

Old Rhine bed to the Grand Canal d’Alsace to provide for the 

power stations of Kembs, Ottmarsheim, Fessenheim and  Vo-

gelgrun. The Rhine was made navigable for ships throughout 

the year though the low ground water level made agricultural 

usage of the wetlands in France and Germany impossible and 

endangered fish population in the initial bed of the Old Rhine 

due to low water amount.

The backflow of residual water released by the Kembs power 

station back into the natural Rhine bed had severe conse-

quences also for the run-off of the river Wiese, which flows 

into the Rhine in Basel and increased the risk of floods for the  

Middle and Lower Rhine regions, due to the fast high water 

discharge by the dams in order to prevent floods in the Upper 

Rhine and the altered natural meandering flow of the river.

Currently the station is ran by the state owned Electricité de 

France (EDF) with 20% participation by a Swiss firm. renewal 

of the consession in 2007 was preceeded by environmental 

studies on the impact of the dam on natural fish and beavers 

populations. The revitalisation of the river Wiese is co-funded 

with 2.1 million Swiss francs by French authorities. The can-

ton of Basel-City is compensated with 20% of the produced 

electricity.

Power Plant Kembs, France (http://www.panoramio.com/photo/41190246) Landscape Park Wiese
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The Red Rhine - Sandoz Catastrophy

Twenty-five years after the disastrous fire at a warehouse of 

the Basel chemical company Sandoz in the industrial area of 

Schweizerhalle, BL the river Rhine still has not fully recovered 

from the interference.

The contaminated extinguishing water was let out direclty into 

the Rhine and destroyed the fish population and the shores 

of the river to the north up to the city of Mannheim colouring 

them red.

The environmental catastrophy found a great response in soci-

ety and urged for political action.

Aktionsprogramm Rhein was launched in 2002 to assist cross-

border cooperation in preserving the river Rhine and reducing 

the amount of industrial waste water back into the river as well 

as in the errection of further water treatment plants.

Strickter regulations in disposal of chemically contaminated 

waters as well as water for firefighting purposes were intro-

duced. Concepts were worked on for an early alarm in the 

case of accident. Numerous projects for the revitalisation of 

the river shores have been introduced.

Firefighting in the night of 1. November 1986 at Sandoz warehouse, Schweizerhalle, BL  (http://www.nzz.ch/nachrichten/panorama/chemie-

Dead eels near Iffezheim in Baden-Baden (http://www.nzz.ch/nachrichten/panorama/chemie-brandkatastrophe_in_schweizerh-

Firefighting operations the day after the fire (http://www.nzz.ch/nachrichten/panorama/chemie-brandkatastrophe_in_schweizerh-
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The observations that were made on the formation of the 
Upper Rhine valley and the strong presence of topographic  
and hydrologic conditions in the trinational region leave one 
with the notion that the region is defined only by the 
constitutive watershed of the river Rhine.
Yet abstract  borders  are consequently imposed on the given 
conditions of water. Various regulations, distribution of 
responsibilities and service providers, incomparability in the 
constitution of tariffs and the complexity of land usage 
designation reveal a rather different setting.
Urban water cycles in the region, although they depend on 
common water resources, differ from each other in the way 
the network is run and regulated. Political, economical, social 
and geographical borders, considering the extensive 
channeling for transportation and power generation, are 
artificially created or redefined even though water represents 
an invaluable resource for the human being and for the 
metabolism of the city and should be equally available to all. 
At a time where water is being traded as a virtual resource via 
international food trade, these borders become all the more 
intriguing and meaningless, thus a phenomenon which should 
be further traced and studied upon in order to understand its 
causes and effects on the contemporary urban environment 
within the metropolitan region of Basel.

Conclusion
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