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Mature API elimination technologies

Ozonation

Powdered activated carbon (PAC)

Granular activated carbon (GAC)
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Choosing the right technology
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Specific APIs to be removed?Each technology has its pros and cons:

Precursors in wastewater?
Energy prices?

Exchange frequency?

Sludge disposal?

Carbon footprint?

*metabolite/transformation product
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Let’s conduct a WWTP fitness check
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 Check need for / target of API elimination 
 Check data availability
 Identify potential barriers (e.g. precursors, share of 

industrial wastewater, sludge disposal) 
 Check for synergies with other goals
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Fitness-check in CWPharma 2

• Individual fitness-check reports for each participating WWTP with 
recommendations for further investigation.

• Summary report with anonymous results, clustered at 
regional/country level.
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Data basis for evaluation

19 questions, 
translated for DE, LT, LV, PL

500 ml sample 

Insulated box

Ice packs

Single sampling event

 Not representative, but first impression 
of selected water quality parameters

Parameters:
KWB: Nitrite, pH, conductivity, COD, UVA254

Aarhus University: APIs
External lab: Bromide, DOC

Questionnaire
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WWTP participation at fitness-check

n 5 34 6 12 2 6 10 8

Industrial wastewater:
< 10% IWW ≈ 50 % 

10 – 30 % IWW ≈ 30 %
> 30 % IWW ≈ 20 %

 83 different WWTPs,
2 w/o sampling
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Individual WWTP fitness-check

Table of contents:
1) Current status of WWTP

- Treatment process
- Water quality parameters 
- API concentrations 

2) Evaluation
- Risk evaluation
- Data availability
- Expected PAC/ozone dosages
- Barriers for API elimination technologies
- Interaction with other treatment goals (synergies)
- (Optional) use of existing infrastructure
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Individual WWTP fitness-check
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Overall data availability
Ozone

AC

Data available

Data n/a 
or unclear
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Dissolved organic carbon (DOC)

• DOC levels are similar in the BSR, but with strong variations within single countries
• Most WWTPs with existing API elimination technologies in DE / CH have lower DOC
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Use of COD instead of DOC?

COD might be used as a surrogate of DOC, which is not measured frequently.
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Nitrite (not to be confused with nitrate)

• Nitrite cause an additional ozone consumption of 3.43 mgO3/mg-N
• Overall, nitrite concentrations in wastewater samples were low 

(sampling campaign spring/summer 2021)

≈ 1 mgO3/L

≈ 2 mgO3/L

≈ 3 mgO3/L
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Bromide

Note: Bromide levels (> 1.5 mg/l) are not shown

Bromide concentrations

Bromide < 0.15 mg/L will not cause relevant bromate formation at typical ozone doses
Elevated bromide levels can have multiple causes (e.g. industrial WW, seawater, …)

WWTP distance to sea
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Individual WWTP fitness-check

Table of contents:
1) Current status of WWTP

- Treatment process
- Water quality parameters 
- API concentrations 

2) Evaluation
- Risk evaluation
- Data availability
- Expected PAC/ozone dosages
- Barriers for API elimination technologies
- Interaction with other treatment goals (synergies)
- (Optional) use of existing infrastructure
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Feedback on APIs experiences / motivation

High coverage also due to research programs
Highest motivation: 
- surface water protection
- general API reduction
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APIs at WWTP effluent 

Predicted no effect concentration (PNEC) here based on CWPharma overview. 
 PNEC depend on data availability and might change in the future

[PNEC]
[LOQ]

PNEC = 1.28 µg/L PNEC = 0.09 µg/L PNEC = 4.38 µg/L



Further APIs exceeding PNECs
[PNEC]

[LOQ]

APIs that were often below LOQ:
Candesartan (100%), Ciprofloxacin (100%), Clindamycin (96%), Eprosartan (93%), 
Phenazone (93%), and Iopamidol (84%)
 Complete results will be available in the summary report

PNEC = 0.004 µg/L PNEC = 0.04 µg/L PNEC = 0.01 µg/L
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APIs at fitness-check (example from DK)

 Need for API elimination
derived by of risk quotient:
RQ = PEC / PNEC

= CAPI,i / PNECAPI,I

(w/o dilution)
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Individual WWTP fitness-check

Table of contents:
1) Current status of WWTP

- Treatment process
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2) Evaluation
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- Data availability
- Expected PAC/ozone dosages
- Barriers for API elimination technologies
- Interaction with other treatment goals (synergies)
- (Optional) use of existing infrastructure
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Barriers for API elimination

Potential barriers:
- sludge disposal (bad for PAC)
- elevated nitrite/bromide levels (bad for ozone)
- high loads of industrial WW (do lab tests)

Some feedbacks:
- What are the „right“ APIs to focus on?
- Expected high costs need to be justified
- API elimination vs. carbon footprint
- Insufficient space
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Individual WWTP fitness-check
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Synergies with other goals / existing infra.

• Synergies with C and P reduction as well as disinfection/water reuse possible
• Synergies with N reduction limited, ozonation difficult with post-DN
• ~ 25% WWTPs have post-filtration: Check usage for AC (e.g. PAC retention, 

exchange with GAC) or ozonation post-treatment

Interested in implementing
measures within next 5 years?

Which measures (multiple choice)?
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Summary CWPharma 2 fitness-check

• Evaluation of ~ 80 WWTPs based on 
questionnaire and wastewater sample

• Fitness-check reports are being / have been 
sent to participating WWTPs

• Summary report will be published in 
December 2021

Coming soon



Thank you for listening
Any questions? Feel free to contact us:

E-Mail: michael.stapf@kompetenz-wasser.de
KWB: https://www.kompetenz-wasser.de/en/

CWPharma 2-Homepage: https://projects.au.dk/waterpurification/cwpharma-2/

mailto:michael.stapf@kompetenz-wasser.de
https://www.kompetenz-wasser.de/en/
https://projects.au.dk/waterpurification/cwpharma-2/

