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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 for synergies with other goals
 Check data availability
 Identify potential barriers (e.g. precursors, 

share of industrial wastewater, sludge 
disposal)
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Fitness-check at CWPharma 2
• Participating WWTPs will receive an evaluation report 

with recommendations for further investigations.

• Results will be summarized in anonymous form in a public 
report, clustered at regional/country level.
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Data for evaluation

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

500 ml sample 

Insulated box

Ice packs

Single sampling event

 Provide a first impression of certain water
quality parameters, although not representative

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

Aarhus University: APIs
External lab: Bromide, DOC

Questionnaire



7

WWTPs which participated in sampling c.

n 5 34 6 11 2 6 10 7 (81 total) 

Share of industrial
wastewater; DK WWTPs:
< 10% IWW ≈ 50 % 
10 – 30 % IWW ≈ 25 %
> 30 % IWW ≈ 25 %
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What about APIs at WWTPs in DK?
APIs already measured?

Barriers for API 
elimination technologies 

32%

59%

9%

Yes
No
No interest in measuring

Motivation for API reduction

38%

33%

0%

13%

17%

API reduction
Surface water protection
Drinking water protection
Other
None

36%

31%

13%

4%
16%

Legislative
Financial
Water quality
Capacity
Knowledge
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Data availability at secondary / WWTP effluent
Ozone(Ozone) Ozone & ACAC

DK only, based on questionnaire feedback
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Organic content of wastewater

• DOC levels are similar in the BSR, but with strong variations within single countries
• Most WWTPs with existing API elimination technologie in Germany / Switzerland

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
• Measured COD in the summer was higher than the yearly average reported.
 Overall DK-DOC level ≈ 10 mg/L instead of 12.5 mg/L!
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Total COD (mg/L) – DK onlyCOD to DOC – all samples

higher

lower
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Nitrite (mg-N/l)

• Additional ozone consumption: 3.43 mgO3/mg-N
• Based on samples, share at total required ozone dose (here) up to 14%!
• Ratio might be higher as average DOC is lower and nitrite levels (peaks) could be higher. 

DK WWTPs DK WWTPs
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Bromide concentrations

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

By country By distance to sea

Bromide < 0.15 mg/L will not cause relevant bromate formation at typical ozone doses
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APIs at WWTP effluent

• Predicted no effect concentration (PNEC) vary with data availibility and might be differnt in DK; 
PNECs here based on CWPharma overview.

• PNEC refers to concentration in water dilution of recieving water body

[PNEC]
[LOQ]

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



Additional APIs exceeding PNECs in DK 
[PNEC]
[LOQ]

• In DK, 8/35 APIs were below LOQ in all WWTP samples (3 APIs had PNEC < LOQ)
• Complete results will be published in the summary report

PNEC = 0.004 µg/L PNEC = 0.04 µg/L PNEC = 0.01 µg/L



Concentration 
at individual 

WWTP
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APIs at individual WWTP

Concentration 
at all WWTPs 
from the same 

country

API < LOQ

How to read:
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Individual recommendations

Barriers for API technologies exist?
- sludge disposal (bad for PAC)
- elevated nitrite/bromide levels (bad for ozone)
- high loads of industrial WW (do lab tests)

Need for API elimination
- First idea on local API levels, comparison to PNEC w/o dilution (worst case)

Data availibility
- In most cases, DOC, nitrite and bromide levels are not available start measurements

Potential use of existing infrastructure
- Use as ozonation post-treatment or filter systems (PAC retention, exchange with GAC)?

7 from 34  of the DK WWTPs have filters (e.g. sand, multi-layer)

17 DK WWTPs w/o incineration & 
elevated (0.15 – 0.5 mg/L, n = 10) or 
high (> 0.5 mg/L, n = 7) bromide levels 
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Interested in implementing
measures within next 5 years?

No

Yes

18

Potential synergy effects (DK)

• Synergies with C and P reduction as well as disinfection/water reuse possible.
• Synergies with N reduction limited, ozonation difficult with post-DN

18%

33%28%

5% 18%

Which measures (multiple choise)?

Further COD reduction

Further N reduction

Further P reduction

Disinfection

Water reuse
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Coming soon…
• Summary report will be published

• Individual reports will be sent to 
participating WWTPs

• Final CWPharma 2 webinar:
23/11/2021

Coming soon



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

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/

