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WHAT ARE PFAS CHEMICALS? Examples of PFAS Compounds 

PFASs (per- and poly-fluorinated alkyl substances) 
are a family of surfactant additives that are added to 
fluoropolymers (polymers containing fluorine) in 
order to make many consumer and industrial 
products that have chemical, UV, moisture, grease 
and dirt resistance, as well as surface lubricity. These 
chemicals are used in numerous consumer products 
ranging from garments, electronics, products with 
anti-reflection coatings, in construction as 
protective coatings for exterior substrates, as 
cool-roof coatings, in optics such as antifouling 
coatings for eyeglass lenses and liquid crystal 
displays, floor polishes, wood stains and automotive 
clear coats, ink jet inks, in pigment dispersions and 
adhesives, and many others. Some of these additives 
were added to Aqueous Fire Fighting Foams 
(AFFFs) that continue to be used at military bases, 
airports, ports, oil terminals, refineries and other 
places. 
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The most investigated classes of PFASs are the perfluorocarboxylateacids (PFCAs) and perfluoroalkyl sulfonic acids (PFSAs). The 
most studied PFCA compound is perfluorooctanoic acid (PFOA) and of PFSAs, perfluorooctane sulfonate (PFOS). A total of 
146 perfluorochemicals and 469 fluorochemicals are able to degrade to PFCAs. 

PFASs are chemically and thermally stable. They bioaccumulate (become concentrated inside the body) and biomagnify (the 
concentration increases at each trophic level though the food web). 

PFAS HAS BEEN DETECTED IN DRINKING WATER SUPPLIES 

Despite PFAS use since the 1940s, little attention has been given to their fate and transport until the late 1990s. Recent 
advances in analytical methods have enabled these chemicals to be measured at trace levels in humans, the biota and in 
groundwater. Their presence in groundwater and in particular, drinking water supplies, has caused public health risk 
warrungs: 

• "For maf!J years ... PFASs) u;ere allou;ed to be used and released to the environmen0 and u;e nou; have to face the severe consequences ... 
In addition) the actual number if people exposed mt:f)' be even higher than ... stutjy founfi because government data for levels if these 
compounds in drinking u;ater is lackingfor almost a third if the U.S. population- about 100 million people."- August 2016 Study 
by Harvard T. H. Chan School of Public Health (Journal Environmental Science & Technology Letters) 

• ATSDR (Agency for Toxic Substances and Disease Registry) reports that studies in humans have shown that PFASs 
are associated with developmental delays in the fetus and child, including possible changes in growth, learning, and 
behavior; decreased fertility and changes to the body's natural hormones; increased cholesterol; changes to the immune 
system; increased uric acid levels; changes in liver enzymes; prostate, kidney, and testicular cancer. 
(http:// www.atsdr.cdc.gov / pfc/health_effects_pfcs.html) 

• EPA's scientific advisory board, a panel of independent experts announced its determination that PFOA should be 
declared a "likely human carcinogen." 

Only a handful of states have established guidelines 
for safe drinking water levels and only for two 
PFAS chemicals. U.S. EPA has however published a 
health advisory level set at 70 parts per trillion (ppt). 
When both PFOA and PFOS are found in drinking 
water, the combined concentrations of PFOA and 
PFOS should be compared with the 70 parts per 
trillion health advisory level. 
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This map shows the location of public water supplies (PWS) that have reported PFAS levels above EPA's health advisory level. A 
number of these are much higher than EPA's health advisory level. 

Total PFC Concentrations Found in Public Water Supplies (UCMR3 Study) 
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The U.S. EPA entered into an agreement with fluorochemical manufacturers to comply with a PFOA/PFOS Stewardship program 
and cease production of all fluorinated compounds with an eight carbon chain (C8) base before 2015. However, this measure only 
prevents the problems from spreading; it does nothing to address historical or legacy pollution which continues to threaten public 
water supplies. PFOS has a reported environmental half-life up to 41 years, and hence contaminated groundwater poses a high risk 
for communities. Sites currently contaminated with PFAS will remain contaminated well into the future. 

WHO MADE PFAS 

The 3M Company was the principle manufacturer of AFFFs, but also since the 1950's manufactured SCOTCHGARD™, a fabric 
protector used in numerous consumer products. 3M manufactured perfluorooctanoic acid (PFOA), ammonium perfluorooctanoate 
(APFO), perfluorooctanesulfonyl fluoride (POSF) and perfluorobutanoic acid (PFBA) from the early 1950s until2002. 

• PFBA production ceased in 1998. 
• 3M currently produces perfluorobutane sulfonate (PFBS)-based products which are substitutes for C8 PFCS. 
• 3M continues to produce 1-3 C perfluoroalkyl substances. One of the byproducts of the production of POSF is perfluorooctane 

sulfonate (PFOS), which can also be produced by the subsequent chemical or enzymatic hydrolysis ofPOSF. 
• In 2000, 3M announced it was voluntarily phasing out production of all of its C8 PFCS, including PFOS and products which could 

degrade or metabolize to PFOS. 
• 3M ceased production of PFOA, PFOS and precursor materials by the end of 2002. 

Since the 1960s, the following companies made AFFFs containing PFAS according to MIL-F-24385: 3M, Ansul, National Foam, 
Angus, Chemguard, Buckeye, and Fire Service Plus, Inc. 3M was the largest AFFF producer in the world with most of the production 
in the U.S. 

DuPont manufactured a variety of PF ASs that were used to make many consumer products including synthetic carpets (e.g., ZonyFM), 
packaging and paper for food, paperboard, packaging substrates, folding cartons, containers, masking papers, table clothes, and wall 
paper to name a few. DuPont made amonium perfluorooctanoate (APFO), also known as C-8 and sometimes called PFOA 
(perfluorooctanoic acid) because APFO disassociates to PFOA in water. This chemical compound was used by DuPont since 19 51 in 
connection with Teflon®-related products. Although there are other companies that made these chemicals, DuPont was the largest 
producer in the world. 



ADDITIONAL INFORMATION ON 

PERFLUORINATED COMPOUNDS 

EPA's Health Advisories for Perfluorooctanic Acid (PFOA) and Perfluorooctane Sulfonate (PFOS): 
www.epa.gov/ground-water-anddrinking-water/drinking-water-health-advisories-pfoa-and-pfos 

EPA's PerfluorooctanoicAcid (PFOA) and Other Perfluorinated Chemicals (PFCs) resource page: 
www.epa.gov/chemical-research/research-perfluorooctanoic-acid-pfoa-and-other-perfluorinated-chemicals 
-pfcs 

EPA Method 537 Rev. 1.1. Determination of Selected Perfluorinated Alkyl Acids in Drinking Water by Solid 
Phase Extraction and Liquid Chromatography/Tandem Mass Spectrometry (LC/MS/MS): 
www. epa. gov /water -research/epa-d ri n king-water-research-methods 

List of Laboratories Approved by EPA for the Third Unregulated Contaminant Monitoring Rule (UCMR 3): 
www.epa.gov/dwucmr/list-laboratories-approved-epa-third-unregulatedcontaminant-monitoring-rule-ucmr-3 

ISO 25101:2009 - Water quality - Determination of perfluorooctanesulfonate (PFOS) and 
perfluorooctanoate (PFOA) - Method for unfiltered samples using solid phase extraction and liquid 
chromatography/mass spectrometry: 
www.iso.org/iso/iso_catalogue/catalogue_tc/catalogue_detail.htm?csnumber=42742 

ASTM D7979 - 15e1 - Standard Test Method for Determination of Perfluorinated Compounds in Water, 
Sludge, Influent, Effluent and Wastewater by Liquid Chromatography Tandem Mass Spectrometry 
(LC/MS/MS): 
www.astm.org/Standards/D7979.htm 

Water Research Foundation Report #4322 - Treatment Mitigation Strategies for Poly- and Perfluorinated 
Chemicals: 
www. waterrf. org/Pages/Projects. aspx?P I D=4322 

Water Research Foundation Report #4344- Removal of Perfluroalkyl Substances by PAC Adsorption and 
Anion Exchange: 
www. waterrf. org/Pages/Projects. aspx? PI D=4344 

New Jersey Drinking Water Quality Institute - Recommendation on Perfluorinated Compound Treatment 
Options for Drinking Water Report: 
www. nj .gov/dep/watersu pply/pdf/pfna-pfc-treatment. pdf 

Remediation of Perfluorinated Alkyl Chemicals at a Former FireFighting Training Area: 
www. esaa .org/wp-content/u ploads/20 15/06/08-Paper -34. pdf 

American Water Works Association's DrinkTap General Resource 
on Drinking Water: 
www.drinktap.org/water-info/whats-in-my-water/perflourinated-compounds.aspx 

Center for Disease Control and Prevention- PFOA Fact Sheet: 
www.cdc.gov/biomonitoring/PFOA_FactSheet.html 
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