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Overview

• Decades of problems by persistent chemicals

• What can, and what cannot, be done by science?



The Problem

“Persistent materials, because of this property, will accumulate 

in the environment for as long as they are released. 

Since the environment is not effective at cleansing itself of 

these materials, they will remain for indefinite periods which 

were not recognized at the time of their original release. 

The problem could become entirely out of control and it would 

be extremely difficult if not impossible to do anything about it.”

M.E. Stephenson, Ecotox. Environ. Safety 1 (1977), 39–48 



Persistent Contaminants

• Some “notorious” water contaminants:

• Some globally relevant multi-media contaminants:

1,4-dioxane methyl-tert-butyl ether, MTBE trifluoroacetic acid, TFAperchloroethylene

polychlorinated biphenyls,

PCBs

hexachlorocyclohexanes, 

HCHs
polybrominated diphenyl ethers,

PBDEs



The Impacts of Persistence

Jepson and Law (2016) Science 352, 1388–1389



The Impacts of Persistence

source: The Guardian, May 2017

 Orca whale with

950 mg/kg

PCBs in blubbler

 accumulated over

22 years

 no offspring

 caught in net



The Persistence Fallacy

“Persistence alone is not a problem.”

“Persistence indicates the mere presence of a chemical.”



The Persistence Fallacy

Persistence is never “alone”. There are always impacts.

Therefore:

Persistence indicates an impactful causal relationship 

that extends far into the future. 

“Persistence alone is not a problem.”

“Persistence indicates the mere presence of a chemical.”



The Meaning of Persistence

• Persistence makes exposure higher, longer, 

and more widespread.

• Thereby, persistence directly increases 

the occurrence of adverse effects.



A Large Body of Evidence

https://doi.org/10.1021/acs.est.2c06611



A Large Body of Evidence

https://doi.org/10.1021/acs.est.2c06611



A Large Body of Evidence

https://doi.org/10.1021/acs.est.6c00770
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Scientific Problems, Political Problems

• Many chemical pollution problems are no longer

scientific problems, but political problems: 

they require legislative and regulatory action.



Scientific Problems, Political Problems

• Many chemical pollution problems are no longer

scientific problems, but political problems: 

they require legislative and regulatory action.

• Science, and ever more science, cannot solve 

political problems.

• Just calling for more and better science leads 

to paralysis by analysis.



The Emerging Water Contaminant?!

https://doi.org/10.1021/acs.est.5c10868



The Emerging Water Contaminant?!

• Without a ban of TFA precursors, water providers 

may be overwhelmed by TFA contamination.

• The problem is caused by the extreme persistence 

of TFA, as pointed out by Stephenson (1977).

• There are still permits for TFA releases to rivers 

in Europe (e.g., River Alz, Bavaria: 1 t/yr until 2044).

https://doi.org/10.1021/acs.est.5c10868



Conclusions
• Persistence is at the core

of many contamination 

problems. 

Avoid persistent chemicals!

• Use grouping approaches to reduce the burden 

of regulatory risk assessment.

• Better and more effective pre-market assessment 

of chemicals needed. All types of PFASs slipped in 

under REACH! Why?!

• Avoid too early technological lock-ins of chemicals.
https://doi.org/10.1021/acs.est.5c13807



Thank you for your attention



Obstacles

https://doi.org/10.1038/s44221-023-00168-4



Obstacles

• Too much reliance on voluntary initiatives

• No grouping, no transfer from well-investigated 

chemicals to similar ones

• Too much focus on “significant risks”

• Alternatives to PFASs under-researched and 

underdeveloped



The Broken Record …

https://doi.org/10.1021/acs.est.5c13807



The Broken Record …

https://doi.org/10.1039/c8em00515jhttps://doi.org/10.1021/acs.est.6c00770

not alone!



The Broken Record …


