
     

      
    

    
   

  
      

      
      

  

       
         

    
       

       
 

  

  
     

  

    
       

    
     

    
      

           
     

    
      

  

      
     

       
    

       
       

   

New Technique Sheds Light on PFAS in Coastal Watersheds 

A new analytical workflow, developed by NIEHS Superfund Research Program grantees, can identify and 
characterize previously undetected per- and polyfluoroalkyl compounds, or PFAS, in contaminated 
watersheds. The team is led by Elsie Sunderland, Ph.D., of the University of Rhode Island SRP Center, 
and SRP trainee Brideger Ruyle, a doctoral student at Harvard. 

To conduct their analysis, the researchers collected surface water samples from lakes and rivers in six 
coastal watersheds on Cape Cod, Massachusetts, three of which had known sources of aqueous film 
forming foams, or AFFF, contamination. They found a combination of PFAS commonly used in 
firefighting foams in coastal watersheds in Massachusetts, and a large fraction of fluorine from unknown 
sources. 

PFAS in AFFF, used for firefighting, contribute to contamination of drinking water supplies. Older AFFF 
containing long-chain PFAS, such as perfluorooctane sulfonate (PFOS) were phased out in the early 
2000s. PFAS chemicals used in older and new AFFF share a similar carbon-fluorine backbone, but their 
characteristics, such as chain length, vary considerably. By characterizing this distinct composition, 
researchers can identify older AFFF from newer foams. 

While AFFF is known to be a major source of contamination, PFAS from other sources are also present 
within watersheds, including septic systems, wastewater, agriculture, and atmospheric deposition, 
making it difficult to isolate their origins. 

The research team designed an approach to distinguish the signature of PFAS from different sources, 
such as AFFF. First, they used mass spectrometry to analyze samples for 27 PFAS that are commonly 
detected in environmental samples. 

Some polyfluoroalkyl compounds, called precursors, degrade into other fluorinated compounds, making 
it difficult to identify the original compound. To address this challenge, the team used a method called 
total oxidizable precursor, or TOP, assay. The TOP assay uses an oxidant to transform PFAS into 
compounds that can be measured by traditional mass spectrometry. Then they developed a new 
method of statistical analysis to reconstruct the chain length of precursors and other fluorinated 
compounds to identify the predominant PFAS sources in environmental samples. 

The researchers detected 13 of the 27 targeted PFAS in more than 70% of the samples. Concentrations 
of the detected PFAS were 17 times larger in watersheds with a known AFFF source compared to those 
without an AFFF source. Similarly, PFAS precursor concentrations were significantly higher in surface 
waters with known AFFF sources, with clear differences in PFAS composition between watersheds with 
and without AFFF sources. 

According to the authors, older AFFF were confirmed as the main source of PFAS in sites with known 
AFFF contamination. Surface waters without an AFFF source had high concentrations of short-chain 
PFAS and precursors. According to the authors, PFAS detected in these sites could originate from 
consumer products contaminating septic systems and private wells. 

To identify PFAS and precursors that are not captured by TOP analysis, the researchers measured 
extractable organofluoride, or EOF, in one of the sites with known AFFF contamination. EOF quantifies 
the total amount of organofluorine in samples without knowing their exact identity. 



       
       

   
   

         
        

  

      
      

  

       
   

  
   

  
  

Analysis revealed high concentrations of unexplained EOF that did not originate from AFFF. In fact, 
targeted PFAS and precursors only accounted for 24 – 63% of EOF across samples, indicating that 
traditional approaches fail to explain substantial fractions of EOF in surface water downstream from 
AFFF sources, according to the authors. 

According to the researchers, results from this study show that PFAS from older AFFF in the Cape Cod 
region are an ongoing and large source of contamination to the marine environment, even 20 years 
after discontinued use. 

In future work, the team suggests further investigating the fate of AFFF precursors in marine food webs, 
as well as the source of unidentified PFAS that may contribute to exposures of aquatic life and seafood 
consumers. 

If you’d like to learn more about this research, visit the Superfund Research Program website at 
niehs.nih.gov/srp. From there, click on the Research Brief title under the banner, and refer to the 
additional information listed under the research brief. If you have any questions or comments about this 
month’s podcast, send an email to srpinfo@niehs.nih.gov. 

Join us next month as we discuss more exciting research and technology developments from the 
Superfund Research Program. 
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