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Persistent and mobile substances in water supply

Challenges:

• Source control measures primarily long-term option

• Lack of data on concentrations of persistent and mobile substances in drinking

• Correlations between micropollutant concentrations?

• Toxicological evaluation of substances 

• Assessment of (new) treatment options

• Authorization of substances



Time frame of source control
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• Complex interaction between different directives, regulations, ordinances et al.

• Substantial time lag between legislation and impacts

• Example of phosphor



Time frame
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Screening of German drinking waters
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• Own screening campaign supported by volunteers 

• Analyses of PFAS and other persistent and mobile substances



PFAS in German drinking waters
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Correlations between micropollutants
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• Grouping of substances with selected indicators very helpful

• Potentially reduced efforts for chemical analyses



Correlations between micropollutants
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• No relations between individual PFAS

• Weak relations with other parameters



Non-regulated substances in drinking water

• Toxicological evaluation by UBA section II 3.6 (“Drinking Water Toxicology”)

• Health based guideline values (HBGV)
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Non-regulated substances in drinking water 
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Health related indicator values (HRIV)

• endocrine effects

• genotoxicity

• immuno- and neurotoxicity

• subchronic toxicity

• chronic toxicity 



Other micropollutants in drinking water
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• Quantification of ubiquitous persistent and mobile substances

• No limit values in drinking water ordinance



Persistent and mobile substances in drinking waters
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• Concentrations up to several µg/L

• HRIV/HBGV (almost) not exceeded

• Organic carbon (DOC) up to 6.000 µg/L



Treatment options – bank filtration
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• Bank filtration essential for Berlin and other water supplies in Germany

• Long-term study with sand columns (1 m, 7 days residence time)



Treatment options – bank filtration
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Treatment options
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• Adsorption onto activated carbon

• Batch tests with powdered activated carbon up to 100 mg/L



Treatment options − activated carbon
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Treatment options − activated carbon
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• Poor predictions based on substance properties



Treatment options
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• New adsorbents for PFAS and other persistent and mobile substances



Treatment options
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Batch tests with:

• Activated carbon (AC)

• Ion exchange resins (IX)

• Alternative adsorbents (AA)



Treatment options
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• Different results for other substances

• No solution for all targets



Authorization of new substances
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Assessment:

• Efficiency

• Toxicology

• Secondary environmental impacts



Authorization of new substances
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Thank you for your attention!

Aki Sebastian Ruhl
akisebastian.ruhl@uba.de

www.uba.de
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