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WaterManςBerlin Case Study
Overview on industrial water reuse 
using water from large scale WWTP



Background - Berlin

- Population: approx. 3.75 million inhabitants

- Area: 892 km²

- Surface waters coverage: approx. 60 km² of 
ǘƘŜ ŎƛǘȅΩǎ ŀǊŜŀ

- Annual average precipitation: 580 mm/a

- 2 local rivers (Spree & Havel): extreme 
periodic widenings& alternating river/lake-
like characteristics

Source: Berlin water utilities (BWB)



Berlin ςUrban water cycle

- partially closed water cycle 

- low input and exchange rates

- Surface water serves as recipient for treated wastewater

- groundwater recharge & bank filtration Ą drinking 
water resource

Ą integrated management of urban drainage, 
wastewater treatment and drinking water production

Climate challenge: more frequent heats and droughts 
increase the water demand & at the same time reduce the 
water supply capacities in Berlin

9 Waterworks
6 WWTP
WW discharge
Surface water treatment
water protectionarea

Source: Berlin water utilities (BWB)



Overview on Berlin case study

Feasibilitystudyof industrial water reusein Berlin-Ruhleben

Context: 

- large city WWTP near industrial zone

- Summer period: treated WW discharge into Teltowkanal(16 km distance)

- Winter period: treated WW discharge in Spree river

- fit for purpose purification & water reuse

- industrial & commercial use: e.g. power plant, car wash 

Participatingcountries through expert panel: 

PL (GUT), LT (KlaipedaUniversity)

+ externalexperts& temporarymembers

Source: Berlin water utilities (BWB)



WWTP Berlin-Ruhleben

Treatment:

1. Primary/Mechanical: 

Å 6 automatically cleared screens & grit chambers

Å 16 primary sedimentation tanks

2. Secondary/Biological: 

a) 16 activated sludge tanks for the reduction of phosphorus 
(Bio-P), nitrogen & organic substances (denitrification & 
nitrification)

b) 54 secondary clarifier 

3. Advanced: UV partial flow system for disinfection

4. Sludge dewatered with centrifuges & incinerated in fluidized bed 
combustion (850 ° C)

Å flue gases cleaned electrostatically & wet-chemically

Å heat & electrical energy

Å incineration capacity: 11,22 t dry matter/h

Å ash: 30t/d

Feasibilitystudy

commissioning in 1963 

capacity: 1.6 mio. PE (247,500 m³/d in dry weather, max. 600,000 m³ in rainy weather)

Source: Berlin water utilities (BWB)



WWTP Berlin-Ruhleben& WaterMan

investments for advancedwastewatertreatment since2021: 

flocculation filtration + full stream UV-disinfection
Ą Most probablyalso removal of micropollutantsthrough ozone or activated 

carbon

Activities in WaterMan:

Å workshops with local stakeholders (water users, utility & AO in Berlin)

Å Strategy with public administration on involvement & data collection from 
private industry, its water usage & quality demands 

Å Strategiesto overcome barriers/bottlenecks (risk, health, legal, acceptance, 
costs)

Å awareness measures to expand network of possible industrial/commercial water 
users in large industrial zone

Å promotion video on industrial water reuse

Å Connect local strategy with updated of Berlin Master Plan Water



Industrial area around
Industry & commerce Distance, 

route [km]
Water demand
[m³/a]

Combined heat and power plant 7 199,640

Waste-to-energyplant 1 100,000

Cementplant 2 94,265

Zitadelle (commercialarea) 5 399,280

BMWmotorbikeworks 6 151,032

Gartenfeld(commercialarea) 8 520,800

Siemensstadt (commercialarea) 7 631,904

Thelen Technopark (Office, manufacturing, 
storage)

6 556,388

Messe Berlin (exhibition/fairground) 6 260,400

Ikea 2 165,240

BrunsbüttlerDamm (commercialarea) 6 700,476

Source: Heinrich, Wilmes, 2022

Water use:

- Process water

- Cleaning water

- Cooling water

Ą Efficient water use through 
industrial water reuse

Ą Reduced water stress of Spree 
river

Ą Reduction of industrial 
emissions
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Pia Schumann

WaterManςFeasibilityStudy 
Berlin: 
Industrial WaterReuse UsingWaterFroma 
Large WWTP ςBornholm 2023

Source: Berliner Wasserbetriebe



Å Watersource: Municipalwastewater

Å Reclaimedwater use: industrial/commercialuse

Å Waterqualityrequirements: dependingon water
useĄ fit -for-purpose

Å Legal requirements: none(yet); technical
guidelinesavailablefor specificapplications

Water cyclewith non-potablewater reuseoptions Water reusecaseBerlin

FeasibilityStudy Berlin ςWaterReuse Case



Å large urban WWTP near industrial zone

Å Winter period: treated WW discharge in 
Spree river

Å Summer period: treated WW discharge into 
Teltowkanal(16 km distance)

Aim: 

Å Assess fit-for-purpose water treatment & 
water reuse potential

Å Industrial & commercial use: e.g. power 
plant, car wash 

FeasibilityStudy Berlin ςLocalBackground

Context WastewaterTreatment Plant Ruhleben

WWTP: wastewatertreatmentplant 
WW: wastewater

9 Waterworks

6 WWTP

WW discharge

Surface water treatment

Waterprotectionarea

Source: Berlin water utilities (BWB)



1. Primary/mechanical: 

Å6 automatically cleared screens & grit 
chambers

Å16 primary sedimentation tanks

2. Secondary/biological: 

Å16 activated sludge tanks for the reduction 
of phosphorus (Bio-P), nitrogen 
(denitrification & nitrification) & organic 
substances 

Å54 secondary clarifier 

3. Advanced: UV disinfection of partial secondary 
effluent flow

Plannedextensions: 

Å Coagulationfiltration for nutrient removal+ full-
stream UV disinfection(until 2027) 

Å Advancedtreatment for micropollutantremoval
(e.g. activatedcarbon, ozonation)

Capacity: 1.6 mio population equivalents Existingwastewatertreatment:

WWTP Berlin-Ruhleben

WWTP: wastewater treatment plant Source: Berlin water utilities (BWB)



1. Wastewaterqualityand quantity inventory

2. Set a perimeter& assesspotential 
industrial/commercialend-users

3. Identifystakeholdersand get in contact

4. Identifypromising end-users & assesswater
quantityand qualityneeds

5. Identify& evaluatesuitablewater treatment
(includingplannedWWTP upgrades) optionsfor
requiredwater qualities

6. Assesswater storage& transportoptions

7. Carry out human healthriskassessmentfor
selectedend-uses

8. Evaluateeffect of German implementationof
water reuseregulation(EU 2020/741)

Tentative Approach

5 km



Potential water uses:

Å Process water

Å Cleaning water

Å Cooling water

Å Steam production

Source water quality: 

Å Data on secondary effluent and 
planned extension  

Å Assessment if additional microbial 
data is necessary 

Water quality requirements, e.g.:

Å Cooling water: e.g. Spanish Water 
reuse regulation, VDI guideline

Å Steam production: DIN EN 12952-
12:2003-12 standard

Tentative Approach

Industry & commerce
Distance, 
route (km)

Water demand
(m³/a)

Combined heat and power plant 7 199,640

Waste-to-energyplant 1 100,000

Cementplant 2 94,265

Zitadelle (commercialarea) 5 399,280

BMWmotorbikeworks 6 151,032

Gartenfeld(commercialarea) 8 520,800

Siemensstadt (commercialarea) 7 631,904

Thelen Technopark (Office, manufacturing, 
storage)

6
556,388

Messe Berlin (exhibition/fairground) 6 260,400

Ikea 2 165,240

BrunsbüttlerDamm (commercialarea) 6 700,476

Potential end-users

Source: Heinrich & Wilmes, 2022

Start Nov 23

VDI: Verein Deutscher Ingenieure; Associationof German Engineers



Å Develop strategies to overcome barriers/ 
bottlenecks (risk, health, legal, acceptance, costs) 
of water reuse 

Å Awareness measures to expand network of 
possible industrial/ commercial water users in 
large industrial zone

Ą Events & workshops with local stakeholders 
(water users, utility & AO in Berlin) on industrial 
water reuse 

Å In communication with Berlin chamber of 
commerce and industry: 

Åά²ŀǘŜǊ LƴƴƻǾŀǘƛƻƴ /ƘŀƭƭŜƴƎŜ .ŜǊƭƛƴέ
ÅOther joint formats planned 

Activities

Stakeholder Engagement

5 km
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1st Peer & expert review session: 
Recommendations & conclusions

ÁLegal & regulatory framework: Needs to be further
analysed, in particularin viewof the followingquestions:
How canBerlinWater sell different qualitiesof water to
different end users? What is possible according to
regulations?

ÁTo make the industry more motivated to reuse water,
the legal framework needs to be changed to allow
different pricesfor the citizens,andfor the industry. This
could form an economic incentive for the industry. It
should therefore be further investigated if / how
different pricinglevelswould havea lobby,andhow this
discussioncouldbe started.

ÁKWBhasalreadyoutlineda verygoodstrategyto involve
the stakeholders,which can also serve the purposeof
capacitybuildingwithin the industry.

ÁThere are good examplesof reuse applicationswithin
the industry (e.g. Teslareducesbecauseof political and
societal pressureits water demand to ¼ of the initial
level). Perhapsthe issuecouldstart with smallsteps: To
promote smallscaleor householdtype applications(e.g.
flushing toilets with greywater, cleaning machines,
cooling) towards companies,which could use them as
άŜŎƻ-ŦǊƛŜƴŘƭȅέconductin their PRactivities.

ÁA similarcasethat couldbe worth investigatingis a CHP
plant in Katowice ς reuse for cooling purposes
(EconomicChamberάtƻƭƛǎƘ²ŀǘŜǊǿƻǊƪǎέcan deliver
further details).

Pilot replication bluprint: Berlin / DE ςRecycling treated wastewater for commercial use
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WaterManςFeasibility
Study Berlin: 
Potential of Water Reuse in Berlin ς
Latvia 2025

Elisa Rose, Pia Schumann

Source: Berliner Wasserbetriebe



Scopeof feasibility study

Feasibility
studywater
reuseBerlin

Industrial 
WR at 
WWTP 

Ruhleben

Urban 
irrigationat 

WWTP 
Ruhleben

Agricultural
WR at 
WWTP 

Stahnsdorf

WR: Water reuse
WWTP: wastewatertreatment plant

More and morewater stress in the
Metropolitan regionBerlin 
Brandenburg

ĄExpansion of the scopedue to
stakeholderinterestof urban 
irrigation in Berlin & agricultural
irrigationaroundthe WWTP 
Stahnsdorf
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Feasibility Study Berlin ςLocal Background

Ålarge urban WWTP near industrial zone

ÅWinter period: treated WW discharge in 
Spree river

ÅSummer period: treated WW discharge 
into Teltowkanal(16 km distance)

Aim 

ÅAssess fit-for-purpose water treatment & 
water reuse potential

ÅIndustrial & commercial use: e.g. power 
plant, car wash 

Context Wastewatertreatment plant Ruhleben
9 Waterworks

6 WWTP

WW discharge
Surface water treatment

Water protection area

Source: Berlin water utilities (BWB)



Capacity: 1.6 mio population equivalents Existingwastewatertreatment:

WWTP Berlin-Ruhleben

1. Primary/mechanical: 

Å 6 automatically cleared screens & grit 
chambers

Å 16 primary sedimentation tanks

2. Secondary/biological: 

Å 16 activated sludge tanks for the reduction of 
phosphorus (Bio-P), nitrogen (denitrification 
& nitrification) & organic substances 

Å 54 secondary clarifier 

3. Advanced: UV disinfection of partial secondary 
effluent flow

Plannedextensions: 

Å Coagulationfiltration for nutrient removal+ full-
stream UV disinfection(until 2027) 

Å Advancedtreatment for micropollutantremoval(e.g. 
activatedcarbon, ozonation)

Source: Berlin water utilities (BWB)



Approach

Evaluate effect of German implementation of water reuse regulation (EU 
2020/741)

Carry out human health risk assessment for selected end-uses

Assess water storage & transport options

Identify& evaluatesuitablewater treatment (includingplannedWWTP upgrades) 
optionsfor requiredwater qualities

Identify promising end-users & assess water quantity and quality needs

Identifystakeholders& get in contact

Set a perimeter & assess potential industrial/commercial end-users

Wastewaterquality& quantity inventory

In progress

In progress

Evaluation



Microbiology in municipal wastewater

Indicator organisms indicating faecalpollution Real pathogens causing illness (e.g. gastroenteritis)

Source:https://commons.wikimedia
.org/w/index.php?curid=1669200

Source: Rocky Mountain Laboratories

Escherichia Coli Intestinal enterococci

Coliphages

Source:https://www.mdpi.com/2073-4441/8/5/199

Clostridium 
perfringens

Source:https://de.wikipedia.org/wi
ki/Clostridium_perfringens#/media
/Datei:Clostridium_perfringens.jpg

Parasites

Viruses

Bacteria

Von Gleiberg- Eigenes Werk, CC BY-SA 2.0 de, 
https://commons.wikimedia.org/w/index.php?curid=11869453

Giardia intestinalis Cryptosporidium parvum

Campylobacterjejuni

Norovirus Adenovirus Rotavirus

Source: 
Cryptosporidium
parvumς
Wikipedia
Giardiaduodenalis
- Wikipedia

Source: Campylobacter Jejuni
Bacteria by Science Photo Library

https://en.wikipedia.org/wiki/Cryptosporidium_parvum
https://en.wikipedia.org/wiki/Cryptosporidium_parvum
https://en.wikipedia.org/wiki/Cryptosporidium_parvum
https://en.wikipedia.org/wiki/Cryptosporidium_parvum
https://en.wikipedia.org/wiki/Giardia_duodenalis
https://en.wikipedia.org/wiki/Giardia_duodenalis
https://en.wikipedia.org/wiki/Giardia_duodenalis
https://sciencephotogallery.com/featured/campylobacter-jejuni-bacteria-moredun-animal-health-ltdscience-photo-library.html
https://sciencephotogallery.com/featured/campylobacter-jejuni-bacteria-moredun-animal-health-ltdscience-photo-library.html
https://sciencephotogallery.com/featured/campylobacter-jejuni-bacteria-moredun-animal-health-ltdscience-photo-library.html


Monitoring at WWTP Ruhleben 

ÅWhat: 
ÅMontoringof Campylobacterjejuni in Ruhleben WWTP influent (and effluent)

ÅWhen: 
ÅStartedin March 2025

ÅCoveringmaximum periodof time possible ςplanneduntil autumn2025

ÅWhy: 
ÅTocloseknowledgegapand producea representativedataset for WWTP effluentsin 

Berlin

ÅTocomplementQMRA dataset

ÅConduct a QMRA on the basisof real data(insteadof literature datathat areavailable
e.g. in the QMRA tool)



Scopeof feasibility study

Feasibility
studywater
reuseBerlin

Industrial 
WR at 
WWTP 

Ruhleben

Urban 
irrigationat 

WWTP 
Ruhleben

Agricultural
WR at 
WWTP 

Stahnsdorf

More and morewater stress in the
Metropolitan regionBerlin 
Brandenburg

ĄExpansion of the scopedue to
stakeholderinterestof urban 
irrigation in Berlin & agricultural
irrigationaroundthe WWTP 
Stahnsdorf



Assessment of urban irrigation potential

1. Identificationof greenurban spaceswithin a 5 km radius around the 
WWTP Ruhleben

ÅGreen spaceswere identifiedusingthe Environmental Atlas Berlin

ÅThe total area of green space coverage were estimated to be ca. 8.6 km²

Sources: https://fbinter.stadt-berlin.de/fb/index.jsp?loginkey=showMap&mapId=ek06_05gruenversorg2020@esenstadt&Szenario=fb_en. 

Public greenspaces

Forest (primarily used for recreation)

https://fbinter.stadt-berlin.de/fb/index.jsp?loginkey=showMap&mapId=ek06_05gruenversorg2020@esenstadt&Szenario=fb_en


Assessment of urban irrigation potential

1. Identificationof greenurban spaces

2. Assessment of irrigationdemandusingCROPWAT 8.01

1https://www.fao.org/land-water/databases-and-software/cropwat/en/

CROPWAT is a decision 
support tool developed 
by the Land and Water 
Development Division 

of FAO.

2 different climate 
baselines were 

considered



Assessment of urban irrigation potential

1. Identificationof greenurban spaces

2. Assessment of irrigationdemandusingCROPWAT 8.01

Total Green Space Area 8.6 km²

Total Irrigation Demand (2018) 200,400 m³

Total Irrigation Demand (20-year average) 59,800m³

Categories of Green Spaces
Allotments, Parks, Cemeteries, Grass, Scrub, 
Meadow

More than 3 times 
higher irrigation 

demand in dry year of 
2018 compared to 20 

year average 



Scopeof feasibility study

Feasibility
studywater
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Reuse of municipalwastewater for agricultural
irrigation ςcasestudyat the WWTP Stahnsdorf

Source: Berlin water utilities (BWB)



Wwtp Stahnsdorf

ÅAimto assessthe potential of reuseof
municipalwastewaterat WWTP Stahnsdorf 
ÅFocus on agriculturalreuse

ÅUrban irrigationmaybe includedaswell

ÅClose cooperationwith Berlin water utility
(BWB)

ÅBoundary conditions: 
ÅNew wwtp will replaceold wwtp by 2037

ÅAssessment shallincludecurrentwwtp and wwtp
of the future

ÅCapacitycurrentWWTP 410,000 p.e./50,000 m³/a

ÅCapacityfuture WWTP 900,000 p.e./100,000 m³/a 

9 Waterworks

6 WWTP

WW discharge
Surface water treatment

Water protectionarea

Source: Berlin water utilities (BWB)



Assessment of irrigation demand

Requirementsfor irrigation systems: 
Å Min areatraveling gun irrigation system25 ha / radiusof 300 m
Å Min arealinear irrigationsystem20 ha, squarearea

Possible organization of irrigation systems:
Å Area covered by linear irrigation system: approx. 80 ha
Å Remaining area to be irrigated by traveling gun irrigation 

system: approx. 130 ha

Source: Google amendedbyKWB



Assessment of irrigation demand& treatment capacityneed

Åprecipitation
ÅPot. evapotranspiration
Åspec. evapotranspiration
Åspec. root depth
Åplant-available water capacity

Input

modell

Åspec. Additional water demand
Åamountper irrigationcycle
ÅNumberof irrigationcyclesp.a.
ÅWater demandper year
ÅCapacityof the treatment system

Output

Winter crop
Surface area(ha) 209
Amountper irrigationcycle(mm) 21
Numberof irrigationcyclesper year(n) 11
Water demandper irrigationcycle(m³) 43,827
Additional water demandper year(mm/a) 193
Water demandper year(m³/a) 482,100

Scenario 1 Scenario 2 Scenario 3

Irrigation cycle(d) 7 5 2

Daily operationtime (h) 20 20 20

Water demand(m³/h) 391 548 1.370

Common irrigationpractice:
7 days, 20 hours

modell



Includingorganicmicropollutant removal

Filtration1 Granular activated
carbonfiltration

UV disinfection

Treatment options
Aim: Class B 2020/741

Minimum requirements

Filtration1 UV disinfection

1Filtration options
Å Micro sieve, cloth filter, cartridgefilter
Å Fixed-bedfilter (DynaSand, DynaCarb)
Å Ultrafiltration

Partial treatment of new wwtp effluent

Ozonation
Biological activated

carbonfiltration
UV disinfection

(high dose)
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feasibility



4. Relevant Authorities (excluding the primary 
responsible authority):

ÅWater, Health & Environmental Authorities:

ÅUpper Water Authority ςState Office for the 
Environment (LfU) Brandenburg

ÅHealth Department ςPotsdam-Mittelmark District

ÅLower Nature Conservation Authority

ÅLower Soil Protection Authority

ÅState Office for Rural Development, Agriculture, and Land 
Reorganization (Plant Protection)

5. Other Stakeholders:

ÅEntities responsible for parts of the water and 
wastewater system or located within the affected area.

ÅE.g. usersof surfacescloseto farm landto be
irrigated

1. Operators of the Treatment Facility & Municipal 
Wastewater Treatment Plant (public/private):

ÅBWB ςStahnsdorfWastewater Treatment Plant

ÅWater and Wastewater Association (WAZV) "Der 
Teltowά

ÅMittemärkischeWasser- und AbwasserGmbH 
(Service provider for WAZV "Der Teltow")

2. Operators of Facilities for the Storage and Distribution 
of Treated Water (if applicable):

ÅSee references (1) or (3).

3. Operators Responsible for Irrigation
(Farmers/Agricultural Associations/Irrigation 
Associations):

Åe.g., AgroSaarmundGmbH

Stakeholder analysisfor Stahnsdorf
Identification of all relevant actorsincl. responsibilities(WR 2020/741)
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2nd Peer & expert review session: 
Recommendations & conclusions

Pilot replication blueprint: Berlin / DE ςRecycling treated wastewater for commercial use

Á Integrate Climate Scenariosin Water Demand Planning: use
climate-based precipitation and demand forecasts instead of
average or peak values to better plan irrigation and reuse
strategies,especiallyunderchangingclimateconditions.

Á Agriculturalirrigationreuse:

Á Investigateif the nearby farmers (5km radius from WWTP)
would be willing to start producingmore economicallyviable
crops(moreexpensivecrops)on the conditionthat they havea
stable source of water for irrigation (using WWTPtreated
effluent but havingto payfor it).

Á Irrigation intensity planned in the feasibility study (7 days a
week) seemsto intensivefor the currently producedcropsς
this needsto be reconsidered,asit determinesthe quantity of
water to be supplied.

Á Municipal irrigation reuse: considersalinity as a parameter of
the recycledwater - someurbanplants& trees& cropsare very

sensitiveto salinity. On the other hand experienceof Kalmar
showsthat in the 3-yearestablishmentphaseit shouldnot be a
factor for municipal trees. Currently Kalmar Municipality will
establishmeasurementof salinity for irrigated grassat football
field, andcansharethe intermediateresultsof measurements.

Á All reuse cases: monitoring microbiologicalparametersof the
recycledwater is important, in all applicationswhere humans
have contact with water (e.g. agricultural,municipal,but also
some industrial applications). It also allows KWB to produce
transferableoutcomesof the analysesςthat canbe appliedalso
in other WWTPs

ÁLǘΩǎverygoodthat the decisionmakersof the new WWTP(to be
built in 2037) are open for extensions/ modulesof the already
decidedpartial treatment train, alsowith focuson the recycling
of water (e.g. tap-points allowing for municipal irrigation). This
topic shouldremainappearingin discussions.
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Content

ÅThe opportunity

Å(Industrial) water reuseat WWTP Ruhleben 
ÅContext
ÅConcept & approach
ÅWater quantity
ÅWater quality
ÅPipeline costs

Å(Agricultural) water reuseat WWTP Stahnsdorf
ÅContext
ÅStakeholders
ÅTechnical solution

ÅQuantitative microbialriskassessment

ÅKey findings, transferability& final reflections

Finalreview, 24 September2025



The challenge

Future challengesof water supplyin the Berlin Brandenburg Metropolitan Region 

Å Population Growth: Rising 
demand due to increasing 
population

Å Climate Change: Reduced 
water availability (e.g., the 
dry five-year period 2018ς
2022)

Å Decline in Spree River 
Flow: End of lignite mining 
and related mine drainage 
inflows

Å Decline in Havel River 
Flow: Lower precipitation 
levels

Berlin water utilities

Finalreview, 24 September2025



The opportunity

1. (Industrial) water reuseat WWTP Ruhleben

ÅThereisa large wastewatertreatment plant 
(WWTP) in the city, in closeproximityof a 
commercialzone

ÅMore detailedassessmentof industrial
reusepotential, buildingupon the studyby
Heinrich and Wilmes (2022)

2. (Agricultural) water reuseat WWTP Stahnsdorf

ÅHigh interestof Berlin water utility and the
localmayorin water reuseopportunities

9 Waterworks

6 WWTP

WW discharge
Surface water treatment

Water protectionarea

Berlin water utilities (BWB)

Heinrich & Wilmes: Potenziale der Wasserwiederverwendung am urbanen Klärwerk Ruhleben (2022)

Finalreview, 24 September2025



WWTP Ruhleben

Finalreview, 24 September2025



The contextςWWTP Ruhleben

ÅAim to assess the potential of reuse of municipal 
wastewater at WWTP Ruhleben
ÅFocus on industrial & commercial reuse
ÅUrban irrigation may be included as well

Ålarge urban WWTP near industrial/commercial zone

ÅDischargeof treatedWW:
ÅWinter period: Spree river
ÅSummer period: Teltowkanal(16 km distance)

ÅCurrentcapacityof 247,500 m³/day

ÅPlannedextentions: 
ÅCoagulation filtration for nutrient removal + full-

stream UV disinfection (until 2027) 
ÅAdvanced treatment for micropollutant removal 

(e.g. activated carbon, ozonation) Berlin water utilities (BWB)

Finalreview, 24 September2025
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The context - WWTP Ruhleben Upgrade

Target compounds Organic
micropollutants

Nutrients(P) Suspendedsolids, 
DOC, ozonation
transformation
products

Pathogens 

Implementedby 2045 at the latest
(UWWTD)

2027 (planned) 2027 (planned) 2027 (planned)

Treatment target UWWTD 80% 
removalof
indicatorOMP

Water Framework 
Directive:
TSS < 1 mg/L
TP < 0.1 mg/L 

Bathingwater
qualityόαgoodά 
status)
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Concept & approach

189 industries/ 
businesses

25 priority
industries/ 
businesses

Source: googlemaps

Å water consumption
Å non-food
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Concept & approachςWWTP Ruhleben

189 industries/ 
businesses

25 priority
industries/ 
businesses

Å water consumption
Å non-food

Name of Industry Category
Distance from Ruhlebenin 

km
AksDasisDommermuthGmbH & Co KG Cooling and air conditioning 1.53
Aladdin Auto Werkstatt Car repair shop 0.78
ATU Berlin - Spandau Car repair shop 0.74
Auto-Eid Autoverwertung Car repair shop 0.47
Automobile D.A.H West Car repair shop 1.36
AutoserviceMüller Car repair shop 0.35
BERGER BETON SE Ready mix concrete supplier 0.46
Berlin Recycling GmbH Recycling company Waste management service 0.33
BeSTBerliner SensortechnikGmbH Electronic manufacturer 3.06
BMW spez. DREIMW Fahrzeugtechnik GmbH Car repair shop 0.63
BSR BiogasanlageWest Waste management service 0.68
BSR MüllheizkraftwerkRuhleben Waste management service 1.12

BTB - Werkstatt für Mobilkrane und NutzfahrzeugeTruck repair shop 1.90

Clean Car Car wash 0.56

Feigelumwelt-service gmbh
Environmental services or waste 
management

0.37

Gerken GmbH - Arbeitsbühnenvermietung 
Niederlassung Berlin

Construction machine rental 
service

1.13

Graf Baustoffe| Berlin - Brandenburg Building material store 0.85
Halter Spreng- und Umwelttechnik Demolition contractor 0.43
Hasan Solmaz- Autoservice Car repair shop 0.85
KEL CAR KarsliUG Car repair shop 0.23
MAN Truck & Bus Center Berlin Truck repair shop 0.73
MAN Truck & Bus Germany GmbH Truck repair shop 1.45
Mr. Wash Berlin Spandau Car wash 0.69

RUWE Gruppe | BetriebshofNord-West
service provider for street 
cleaning and green areas

0.46

The GARAGE auto repair shop
Car repair shop and maintenance 
service

1.45

Vattenfall Wärme Berlin AG, Heizkraftwerk ReuterPower station 0.99

@

Å Received responses from 2 businesses
Å Discussed potential areas for cooperation
Å No concrete opportunities identified
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Concept & approachςWWTP Ruhleben

189 industries/ 
businesses

25 priority
industries/ 
businesses

Å water consumption
Å non-food

Name of Industry Category
Distance from Ruhlebenin 

km
AksDasisDommermuthGmbH & Co KG Cooling and air conditioning 1.53
Aladdin Auto Werkstatt Car repair shop 0.78
ATU Berlin - Spandau Car repair shop 0.74
Auto-Eid Autoverwertung Car repair shop 0.47
Automobile D.A.H West Car repair shop 1.36
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BERGER BETON SE Ready mix concrete supplier 0.46
Berlin Recycling GmbH Recycling company Waste management service 0.33
BeSTBerliner SensortechnikGmbH Electronic manufacturer 3.06
BMW spez. DREIMW Fahrzeugtechnik GmbH Car repair shop 0.63
BSR BiogasanlageWest Waste management service 0.68
BSR MüllheizkraftwerkRuhleben Waste management service 1.12

BTB - Werkstatt für Mobilkrane und NutzfahrzeugeTruck repair shop 1.90

Clean Car Car wash 0.56

Feigelumwelt-service gmbh
Environmental services or waste 
management

0.37

Gerken GmbH - Arbeitsbühnenvermietung 
Niederlassung Berlin

Construction machine rental 
service

1.13

Graf Baustoffe| Berlin - Brandenburg Building material store 0.85
Halter Spreng- und Umwelttechnik Demolition contractor 0.43
Hasan Solmaz- Autoservice Car repair shop 0.85
KEL CAR KarsliUG Car repair shop 0.23
MAN Truck & Bus Center Berlin Truck repair shop 0.73
MAN Truck & Bus Germany GmbH Truck repair shop 1.45
Mr. Wash Berlin Spandau Car wash 0.69

RUWE Gruppe | BetriebshofNord-West
service provider for street 
cleaning and green areas

0.46

The GARAGE auto repair shop
Car repair shop and maintenance 
service

1.45

Vattenfall Wärme Berlin AG, Heizkraftwerk ReuterPower station 0.99

2 priority
categories

Å Most relevant
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Max. 7% of the daily wastewatervolumeof the WWTP Ruhleben

Water quantity ςCar washand cooling

1Löffler et al., 2024 doi 10.2166/wst.2024.300;personal communication, 2based on averageyearlyenergyproductionand water consumptionaccordingto Pan et al., 2018: https://doi.org/10.1016/j.wen.2018.04.002

4 ς44 m³/day1 3,500 ς18,000 m³/day2
247,500 m³/daytreated wastewater
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Water quality1

parameter value SD n

pH ( ) 7.9 0.3 76

conductivity (µS/cm)1200 0 1

UVA254 (1/m) 29.1 2.9 637
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Å Standard parameters on 
organics and nutrients

Å Important for all water 
reuse end-uses 

Å Important for industrial
ww reuse(e.g. H2

productionor steam
production)

1 Berlin waterutilities, WWTP Ruhleben effluent datafrom 2019 - 2024
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Water quality1
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Å Important for agricultural 
or urban irrigation

Å Other applications where 
reclaimed water is released 
into the environment (e.g. 
aquifer recharge) 

1 Berlin waterutilities, WWTP Ruhleben effluent datafrom 2019 ς2024,  2 GOW: Health Guideline Value for drinkingwater purposesgivenby the German Environment ProtectionAgency (Umweltbundesamt), 
consideringtoxicologicaldata, DWD: DrinkingWater Directive

Note: 
Å Effluent values are within all legal regulatory limits; full 

compliance with current requirements is ensured
Å Quaternary treatment for organic micropollutant removal is 

planned, commissioning is expected between 2035 and 2038
Å Reported values do not include quaternary treatment, which 

is expected to substantially enhance the removal of organic 
micropollutants
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WWTP effluent GOW (µg/L)

Å GOW2 does not apply to wastewater shown here 
(defined for drinking-water), but was used as a 
conservative benchmark (due to the potential for 
transfer to groundwater)

Å Regulatory context: National regulations for water 
reuse for irrigation propose PFAS limit values aligned 
with drinking water standards, which are already met
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Water quality

Requirementsfor car
washand cooling
towersaccordingto
European guidelines

Parameter Unit Car wash1 Cooling tower2

Aluminium g˃/L < 500 
Calcium mg/L >20 / <500 
Carbon hardness °dH < 4 /< 20 
Chloride mg/L < 50 / < 250 
Conductivity S˃/cm 50 - < 3000 
Copper g˃/L < 500 

E. Coli CFU/100 mL; MPN/100mL 200 Absence 

Intestinal nematodes eggs/10L <1 <1
Iron mg/L < 0.1 / < 0.5 
Legionella CFU/L <100 
Magnesium mg/L <100 
pH 7 - 9
Sulphate mg/L < 50 / < 600 
TDS g/L <1.8 
Total Hardness °dH <8 
TSS mg/L <20 < 5 

Turbidity NTU <10 < 1 

1Royal Decree (1620/2007) (2007) Spanish Regulations for Water Reuse ςRoyal Decree 1620/2007 of 7 December. Madrid: Spanish Association for Sustainable Water Reuse ASERSA, UniversitatPolitècnicade Catalunya, UPC and 
Consorcide la Costa Brava, CCB.
2Royal Decree (1620/2007) (2007) Spanish Regulations for Water Reuse ςRoyal Decree 1620/2007 of 7 December. Madrid: Spanish Association for Sustainable Water Reuse ASERSA, UniversitatPolitècnicade Catalunya, UPC and 
Consorcide la Costa Brava, CCB.
VDI 2047 Blatt 2 (2015) Rückkühlwerke ςSicherstellung des hygienegerechten Betriebs von Verdunstungskühlanlagen, Rule Number: VDI 2047 Blatt 2 2015 Düsseldorf: Verein Deutscher Ingenieure e.V.
VDI 3803 Blatt 1 (2019) Raumlufttechnik ςBauliche und technische Anforderungen Zentrale raumlufttechnische Anlagen (VDILüftungsregeln). Rule Number: VDI 3803 Blatt 1 2019 Düsseldorf: Verein Deutscher Ingenieure e.V.
Niewersch, C., Arias, A., Sukopova, M. & Gilron, J. (2016) Deliverable 1.3 - Report on Innovative Membrane Technologies and Schemes for Water Reuse. Tarragona, Spain: Dow Chemical Ibérica.
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Water quality

Requirementsfor car
washand cooling
towersaccordingto
European guidelines

Comparisonto
secondaryeffluent of
WWTP Ruhleben

Parameter Unit Car wash1 Cooling tower2 WWTP effluent
Aluminium g˃/L < 500 36
Calcium mg/L >20 / <500 98
Carbon hardness °dH < 4 /< 20 
Chloride mg/L < 50 / < 250 167
Conductivity S˃/cm 50 - < 3000 1200
Copper g˃/L < 500 6

E. Coli CFU/100 mL; MPN/100mL 200 Absence 

Intestinal nematodeseggs/10L <1 < 1
Iron mg/L < 0.1 / < 0.5 0.24
Legionella CFU/L < 100 
Magnesium mg/L < 100 11
pH 7 - 9 7.9
Sulphate mg/L < 50 / < 600 115
TDS g/L < 1.8 
Total Hardness °dH < 8 
TSS mg/L <20 < 5 7.1

Turbidity NTU <10 < 1 
1Royal Decree (1620/2007) (2007) Spanish Regulations for Water Reuse ςRoyal Decree 1620/2007 of 7 December. Madrid: Spanish Association for Sustainable Water Reuse ASERSA, UniversitatPolitècnicade Catalunya, UPC and 
Consorcide la Costa Brava, CCB.
2Royal Decree (1620/2007) (2007) Spanish Regulations for Water Reuse ςRoyal Decree 1620/2007 of 7 December. Madrid: Spanish Association for Sustainable Water Reuse ASERSA, UniversitatPolitècnicade Catalunya, UPC and 
Consorcide la Costa Brava, CCB.
VDI 2047 Blatt 2 (2015) Rückkühlwerke ςSicherstellung des hygienegerechten Betriebs von Verdunstungskühlanlagen, Rule Number: VDI 2047 Blatt 2 2015 Düsseldorf: Verein Deutscher Ingenieure e.V.
VDI 3803 Blatt 1 (2019) Raumlufttechnik ςBauliche und technische Anforderungen Zentrale raumlufttechnische Anlagen (VDILüftungsregeln). Rule Number: VDI 3803 Blatt 1 2019 Düsseldorf: Verein Deutscher Ingenieure e.V.
Niewersch, C., Arias, A., Sukopova, M. & Gilron, J. (2016) Deliverable 1.3 - Report on Innovative Membrane Technologies and Schemes for Water Reuse. Tarragona, Spain: Dow Chemical Ibérica.
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Pipeline costsςExamplecoolingtower

ÅEstimationfor pipeline
constructioncostsincl. 
Pavement works, 
excavation, material costs

ÅCostestimateper m 
pipeline: 410ϵ1

ÅPipeline length: approx. 
1550 m

ÅEstimatedcosts: 640,000ϵ

ÅExcludingmaintenance, 
pumping, operation

1Based on Wilmes & Heinrich (2022), consideringa prizeincreaseof 30% 

Source: googlemaps
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Pipeline costsςExamplecoolingtower

ÅEstimationfor pipeline
constructioncostsincl. 
Pavement works, 
excavation, material costs

ÅCostestimateper m 
pipeline: 410ϵ1

ÅPipeline length: approx. 
1550 m

ÅEstimatedcosts: 640,000ϵ

ÅExcludingmaintenance, 
pumping, operation

ÅEstimatedcoststo Clean 
Car facility: 450,000ϵ

Proximity is a key 
aspect for viable 

water reuse! 

1Based on Wilmes & Heinrich (2022), consideringa prizeincreaseof 30% 
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WWTP Stahnsdorf
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The contextςWWTP Stahnsdorf

ÅAim to assess the potential of reuse of municipal 
wastewater at WWTP Stahnsdorf

ÅFocus on agricultural reuse

ÅUrban irrigation may be included as well

ÅClose cooperation with Berlin water utility (BWB)

ÅBoundary conditions: 

ÅNew WWTP will replace old WWTP by 2037

ÅAssessment shall include current and future WWTP

ÅCapacity current WWTP 410,000 p.e./50,000 m³/a

ÅCapacity future WWTP 900,000 p.e./100,000 m³/a Berlin water utilities (BWB)
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Stakeholders ςWWTP Stahnsdorf

1. Operators of the Treatment Facility & 
Municipal Wastewater Treatment Plant 
(public/private):

ÅBWB: StahnsdorfWastewater Treatment Plant

ÅWater and Wastewater Association (WAZV) 
"Der Teltowά

ÅMittelmärkischeWasser- und AbwasserGmbH 
(Service provider for WAZV "Der Teltow")

2. Operators of Facilities for the Storage and 
Distribution of Treated Water (if applicable):

ÅSee references (1) or (3).

3. Operators Responsible for Irrigation
(Farmers/Agricultural Associations/Irrigation 
Associations):

Åe.g., AgroSaarmundGmbH

4. Relevant Authorities:

ÅWater, Health & Environmental Authorities:
ÅPrimary responsibleauthority: Lower Water 

Authority ςLandkreis Potsdam Mittelmark
ÅUpper Water Authority ςState Office for the 

Environment (LfU) Brandenburg
ÅHealth Department ςPotsdam-Mittelmark

District

ÅLower Nature Conservation Authority

ÅLower Soil Protection Authority

ÅState Office for Rural Development, Agriculture, 
and Land Reorganization (Plant Protection)

5. Other Stakeholders:

ÅEntities responsible for parts of the water and 
wastewater system or located within the affected 
area.
ÅE.g. landusersuserscloseto agriculturallandto

be irrigated
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Åe.g., AgroSaarmundGmbH

4. Relevant Authorities:

ÅWater, Health & Environmental Authorities:
ÅPrimary responsibleauthority: Lower Water 

Authority ςLandkreis Potsdam Mittelmark
ÅUpper Water Authority ςState Office for the 

Environment (LfU) Brandenburg
ÅHealth Department ςPotsdam-Mittelmark

District

ÅLower Nature Conservation Authority

ÅLower Soil Protection Authority

ÅState Office for Rural Development, Agriculture, 
and Land Reorganization (Plant Protection)

5. Other Stakeholders:

ÅEntities responsible for parts of the water and 
wastewater system or located within the affected 
area.
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Technical solutionςfavoredoption statusquo

ÅAim: Class B accordingto the Water reuseregulation2020/741

Filter GAC filter UV Storage

Treatment capacity:
Q = 115 m³/h
Numberof filters:
first stage= 2
Second stageGAC filter = 4

Storage:
V = 8000 m³
Numberof storagetanks:
4 tanks

Treatment capacity:
Q = 115 m³/h

Å Agriculturalirrigation
Å Urban irrigation
Å Processwater for WWTP
Å Discharge

Process concept enables continuous operation 
Å Lower maintenance requirements
Å Lower operating costs

Buffer storage tanks enable a reduction in treatment units
Å 2 sand/solids filters and 4 GAK filters
Å 1 UV disinfection
Treated water can be used for various purposes 
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Quantitative microbial risk assessment
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Quantitative microbial risk assessment

Aims& scopewithin WaterMan

1. Data collectionof missinglocaldatafor real pathogensin wastewater
to providelocaldatafor a QMRA

2. Comparedefaultdatawith localdataand evaluateaddedvalue

3. Carry out a QMRA with localdatafor selectedusecaseswith the
QMRA tool
ÅIndustrial/commercialapplications: carwash

ÅUrban irrigation

ÅAgriculturalirrigationat WWTP Stahnsdorf assumingsimilarCampylobacter 
jejuniconcentrations
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Quantitative microbial risk assessment
Default data

Reference: googlemaps

WWTP 
Ruhleben

Reference: WHO 2013, Guidelines 
for the safe use of wastewater, 
excreta and greywater - Volume 2

vs.

Localdata
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Quantitative microbial risk assessment

vs.

Is the effort for localdata collectionworth it?

Default data Localdata
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Quantitative microbial risk assessment

Pros

ÅLow effort & quick access

ÅCost-efficient (no lab analysis needed)

ÅStandardized, widely accepted

ÅGood starting point for feasibility studies

Cons

ÅNot site-ǎǇŜŎƛŦƛŎ Ҧ Ƴŀȅ ƴƻǘ ǊŜŦƭŜŎǘ ƭƻŎŀƭ 
conditions

Å{ǘŀǘƛŎ ǾŀƭǳŜǎ Ҧ ƴƻ ƛƴǎƛƎƘǘ ƛƴǘƻ ǾŀǊƛŀōƛƭƛǘȅ ƻǊ 
dynamics

ÅRisk of under/overestimating risks

ÅMay reduce accuracy of decision-making

ÅCan weaken credibility if questioned by 
stakeholders

Pros

ÅSite-specific: reflects actual effluent characteristics

ÅCaptures variability (seasonal, operational)

Å Improves reliability of decisions and designs

ÅStronger credibility with stakeholders/ regulators

Cons

ÅHigher effort (sampling, analysis) & more costly (lab fees, staff 
time)

ÅRequires planning & expertise

ÅData may still be uncertain if sampling is limited

ÅEffort may not be justified if values are close to literature defaults

ÅMicrobial analysis of real pathogens is challenging

Default data Localdata

Finalreview, 24 September2025



Quantitative microbial risk assessment

Pros

ÅSite-specific: reflects actual effluent characteristics

ÅCaptures variability (seasonal, operational)

Å Improves reliability of decisions and designs

ÅStronger credibility with stakeholders/ regulators

Cons

ÅHigher effort (sampling, analysis) & more costly (lab fees, staff 
time)

ÅRequires planning & expertise

ÅData may still be uncertain if sampling is limited

ÅEffort may not be justified if values are close to literature defaults

ÅMicrobial analysis of real pathogens is challenging

Å WWTP influent matrix: highly complex 
accompanying microbial flora

Å Lab capacities; often methods need to be 
developed or fine tuned

Å Costly: not standard parameters; e.g. 100-
500ϵper sample for C. jejuni

Å Results are often not straight forward to 
interpret

Default data Localdata
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Quantitative microbial risk assessment

Pathogen Range (n/L) Reference 

Campylobacter
jejuni

<1,000 ς
850,000 

Own 
measurements

Cryptosporidium
parvum

10 ς700
Selinkaet al., 

2019

Norovirus
100,000 ς

100,000,0001

(1E+05 ς1E+08)

Selinkaet al., 
2019

Eftimet al., 2017: Occurrence of norovirus in raw sewage - A systematic literature review and meta-analysis;http://dx.doi.org/10.1016/j.watres.2017.01.017 
Selinkaet al., 2019: Viren und Parasiten in Abwasser und Flüssen sowie Handlungsempfehlungen für Flüsse mit kurzzeitigen Verschmutzungen, Abschlussbericht Flusshygiene, Umweltbundesamt
Seis et al.,2024: Bayesian estimation of seasonal and between year variability of norovirus infection risks for workers in agricultural water reuse using epidemiological data; https://doi.org/10.1016/j.watres.2022.119079

QMRA tool

Default data Localdata

1Conservative estimate: norovirus measured as 
gene copies/L; not all detected genes are 
infectious.

Pathogen Range (genecopies/L) Reference 

Norovirus
90 ς200,000,0001

(9E+01 ς2E+08)
Eftimet al., 

2017

Ғ

Ғ
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Quantitative microbial risk assessment

Pathogen Range (n/L) Reference 

Campylobacter
jejuni

<1,000 ς
850,000 

Own 
measurements

Cryptosporidium
parvum

10 ς700
Selinkaet al., 

2019

Norovirus
100,000 ς

100,000,0001

(1E+05 ς1E+08)

Selinkaet al., 
2019

Eftimet al., 2017: Occurrence of norovirus in raw sewage - A systematic literature review and meta-analysis;http://dx.doi.org/10.1016/j.watres.2017.01.017 
Selinkaet al., 2019: Viren und Parasiten in Abwasser und Flüssen sowie Handlungsempfehlungen für Flüsse mit kurzzeitigen Verschmutzungen, Abschlussbericht Flusshygiene, Umweltbundesamt
Seis et al.,2024: Bayesian estimation of seasonal and between year variability of norovirus infection risks for workers in agricultural water reuse using epidemiological data; https://doi.org/10.1016/j.watres.2022.119079

QMRA tool

Default data Localdata

1Conservative estimate: norovirus measured as 
gene copies/L; not all detected gene copies equal 
an infectious virus

Pathogen Range (genecopies/L) Reference 

Norovirus
90 ς200,000,0001

(9E+01 ς2E+08)
Eftimet al., 

2017

1

2

Rotavirus default vs. local norovirus data: 
Å not directly comparable due to higher 

norovirus infectivity
Å even assuming equal infectivity, local 

norovirus values are substantially 
higher than QMRA default data

Å supports the use of local data in the 
assessment

Norovirus literature vs. local norovirus
data: 
Å local concentrations are within the 

same range of literature values
Å note: norovirus concentrations are 

seasonal (Seis et al, 2022); should 
be considered in sampling 
campaigns 

Å Local data tend toward the upper 
concentration range reported in the 
literature

Å literature data represent local 
conditions

1

2
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Quantitative microbial risk assessmentat WWTP Ruhleben

ÅWater reusescenarios:
ÅCommercial usein a carwashόαcarwashάύ
ÅUrban irrigationόαpublicirrigationάύ
ÅAgriculturaluseόαunrestrictedirrigationάύΥ for WWTP Stahnsdorf, assuming

similarmicrobialwater qualityof the WWTP effluent

ÅAssumedwater treatment: existingtreatment + plannedWWTP upgrade:

ÅEvaluation: The risk of a water reuse scenario can be compared to two 
commonly applied health-based targets (WHO 2022):
Å1 in 10,000 infections per person per year (pppy)
Å0.000001 Disability Adjusted Life Years (DALY)

Primary 
treatment

Secondary
treatment

Ozonation
Coagulation

filtration
UV 

disinfection

WHO 2022: Guidelines for drinking-water quality: fourth edition incorporating the first and second addenda. Geneva: World Health Organization; 2022. Licence: CC BY-NC-SA 3.0 IGO.
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Quantitative microbial risk assessmentat WWTP Ruhleben

Tolerable risk level
accordingto the WHO 
(2022): 10-4 infectionspppy

WHO 2022: Guidelines for drinking-water quality: fourth edition incorporating the first and second addenda. Geneva: World Health Organization; 2022. Licence: CC BY-NC-SA 3.0 IGO.
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Quantitative microbial risk assessmentat WWTP Ruhleben

Tolerable risk level
accordingto the WHO 
(2022): 10-4 infectionspppy
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WHO 2022: Guidelines for drinking-water quality: fourth edition incorporating the first and second addenda. Geneva: World Health Organization; 2022. Licence: CC BY-NC-SA 3.0 IGO.
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Quantitative microbial risk assessmentat WWTP Ruhleben: QMRA Tool

ÅExemplarytool
resultson the right

ÅDifferencesin 
QMRA resultsare
rooted in different 
defaultvaluesand 
virustypes
(rotavirusvs. 
norovirus) 

https://qmra.org/
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