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Fluorosurfactants, which are also commonly known by their abbreviated name of PFAS 

(for perfluoroalkyl substances), have been around for many years now, since as early as the 1930s 

for some compounds, yet the potentially harmful effects of these substances have only begun to 

come to light in more recent years. The term PFAS generally refers to a whole class of per- and 

poly-fluorinated alkyl substances that includes chemical compounds such as perfluorooctane 

sulfonate (PFOS) and perfluorooctanic acid (PFOA, also known as C-8). These compounds are 

non-naturally occurring in the environment and are created when fluorine atoms replace the 

hydrogen atoms that are normally attached to the carbon portion of hydrocarbon molecules. 

Because of their chemical structure, the fluorine atoms in these compounds create materials that 

are more effective then at lowering the surface tension of water than other comparable hydrocarbon 

surfactants. Their chemical structure also is responsible for creating more stable materials, which 

are a better fit for harsh conditions than hydrocarbon surfactants because of the stability of the 

carbon–fluorine bond. Their chemical properties make PFAS great for a wide variety of useful 

products, but their stability and strength are also the reason that these chemicals are persistent 

organic pollutants and are now detected in a high percentage of humans and wildlife in the food 

web. 

Because of their beneficial properties, PFAS are used in a wide variety of products. PFOS, 

for example, was the primary ingredient used to make Scotchguard, a product that was developed 

by 3M Company and that, because it was a durable water and stain repellent that, when applied to 

fabrics, furniture, and carpets, provided great protection for those products. PFOS and PFOA were 

used together to make aqueous film forming foam (AFFF), a component of fire-fighting foams, 

and alcohol-type concentrate foams, that were commonly used by fire departments throughout the 

country and by military agencies within the U.S. Department of Defense. Use of PFAS in the 

application of fire-fighting foams to fight fires is one of the most common sources of PFAS 



-2- 
02823054.DOCX 

emissions into the environment, as the chemical would often run off into nearby sewer systems or 

surface waters. Specifically, PFAS have been used in many Class B firefighting foams, food 

packaging, and cleaning products. They have also been used by industries such as electroplating, 

tanneries, furniture and clothing manufacturing where waterproofing or protective films are 

required. 

PFAS are also used in waxes, polishes, paints, varnishes, and cleaning products for general 

use; in metal surfaces and metal plating; in semi-conductors; and in hydraulic fluids used for 

commercial aviation; and also in carpeting, upholstery, apparel, floor wax, textiles, sealants, and 

cookware, including even microwave popcorn bags, candy wrappers, and pizza box liners. Another 

commonly known product in which PFAS are used in the manufacturing process is Teflon, the 

non-stick coating applied to cookware such as pans, which was developed by DuPont and is now 

manufactured by Chemours, a company spun off from DuPont. Specifically, the PFOA has been 

used as a component chemical in the emulsion polymerization of Polytetrafluoroethylene (PTFE), 

which is the polymer component of the brand Teflon. The two main markets for PFOA by dollar 

value are for their use in stain repellents, followed by their annual market for use in polishes, 

paints, and coatings. 

Unfortunately, the same properties that make PFAS useful in a variety of products are also 

the same properties that make them harmful in the environment. The stability of the fluorine-based 

compounds has led to their persistence in the environment; many PFAS are stable chemicals, and 

thus break down very slowly in the environment. In addition, they are also highly soluble and thus 

easily move from soil into groundwater or surface water. Therefore, PFAS are emerging 

contaminants that are known to impact most environmental media, including groundwater, surface 

water, soil, and sediment. 

PFAS are bio-accumulative, meaning that an organism absorbs a substance at a rate faster 

than that at which the substance can be lost by catabolism and/or excretion. PFAS are also coming 

into increased clarity for their toxicity, as they continue to be studied in a variety of scientific 

research. They are believed to be carcinogenic, and studies have concluded that there is likely an 

association between PFOA exposure and six health outcomes: kidney cancer, testicular cancer, 

ulcerative colitis, thyroid disease, hypercholesterolemia (high cholesterol), and pregnancy-induced 

hypertension. Other studies are attempting to determine their connection to and possible causation 
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of a variety of other diseases, including breast cancer, chronic kidney disease, anemia, diabetes, 

and compromised immune system function. PFAS also seem to impair fertility and are strongly 

linked to causing developmental disorders.  

There is also widespread occurrence in the blood of the general population, and PFOA have 

been detected in the blood of an estimated 98% of the United States population at varying levels 

(measured in parts per billion). Wildlife are also affected, and PFAS have been detected in a variety 

of wildlife, from as species small as zooplankton, algae, and mussels in the Great Lakes, and a 

wide variety of fish and bird species, to larger mammals such as dolphins, seals, bears, and minks, 

all at significantly high concentrations. Even polar bears have shown relatively high exposure 

levels. Therefore, these chemicals have become part of the food web, and this contributes to their 

ingestion and bioaccumulation in those species higher in the food web structure, particularly 

humans.  

Yet, the Environmental Protection Agency has not added these chemicals to its list of PBT 

(persistent, bioaccumulative and toxic) substances, a list which includes such destructive 

chemicals as: Mercury, Polychlorinated biphenyls (PCBs), Dioxins, organo-lead compounds, and 

certain pesticides, among others. However, PFOA and PFOS were listed by the U.S. 

Environmental Protection Agency (EPA) as an emerging contaminant in 2014, in what seems to 

be a first step to additional regulation in the future. According to an EPA document describing 

PFAS as emerging contaminants, “An “emerging contaminant” is a chemical or material that is 

characterized by a perceived, potential, or real threat to human health or the environment or by a 

lack of published health standards. A contaminant may also be “emerging” because a new source 

or a new pathway to humans has been discovered or a new detection method or treatment 

technology has been developed (DOD 2011)1.” The PFAS emerging contaminant fact sheet further 

states that “The toxicity, mobility and bioaccumulation potential of PFOS and PFOA pose 

potential adverse effects for the environment and human health.” The EPA has set a lifetime health 

advisory (LTHA) level (below which no harm is expected) for PFOA and PFOS in drinking water 

at 70 parts per trillion (ppt), equivalent to one second in about 453 years, a very low threshold 

indeed.  

                                                           
1 EMERGING CONTAMINANTS FACT SHEET – PFOS and PFOA. EPA 505-F-14-001, March 2014. 
https://nepis.epa.gov/Exe/ZyPDF.cgi/P100LTG6.PDF?Dockey=P100LTG6.PDF  
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Therefore, despite the lack of federal regulation at this point, the EPA seems to be taking 

steps to further review PFAS, increasing the potential for future regulation. The EPA hosted a 

National Leadership Summit in May, 2018 regarding the impacts and continued research of PFAS. 

According to the EPA, it has also conducted the following additional activities related to PFAS: 

established methods to measure 14 PFAS compounds in drinking water; provided national 

monitoring data for 6 PFAS in drinking water; identified all PFAS chemicals that are legally 

available for production and use; and identified five treatment processes for PFOA and PFOS.  

In 2016, the EPA issued a fact sheet for “PFOA & PFOS Drinking Water Health 

Advisories2,” which stated that “EPA has not established national primary drinking water 

regulations for PFOA and PFOS. EPA is evaluating PFOA and PFOS as drinking water 

contaminants in accordance with the process required by the Safe Drinking Water Act (SDWA)3. 

To regulate a contaminant under SDWA, EPA must find that it: (1) may have adverse health 

effects; (2) occurs frequently (or there is a substantial likelihood that it occurs frequently) at levels 

of public health concern; and (3) there is a meaningful opportunity for health risk reduction for 

people served by public water systems.” As of now, however, the EPA's health advisories are 

strictly non-enforceable and non-regulatory, and their purpose is only to provide technical 

information to states agencies and other public health officials on health effects, analytical 

methodologies, and treatment technologies associated with drinking water contamination. 

Therefore, the advisory did not establish national primary drinking water regulations for PFOA 

and PFOS, but rather put it on the radar for states to be aware and to fund or support further 

research related to this issue. 

Internationally, production and use of PFOS became restricted for Stockholm Convention 

countries within the United Nations (UN), when it was added to the list of Persistent Organic 

Pollutants by the Fourth Conference of Parties, May 2009, at the Stockholm Convention on 

Persistent Organic Pollutants. The Stockholm Convention is an international environmental treaty 

signed by 181 countries, including the United States (although it was never ratified by the U.S., as 

it was by most other countries which signed the treaty) and the European Union in 2001 and 

                                                           
2 https://www.epa.gov/sites/production/files/2016-
06/documents/drinkingwaterhealthadvisories_pfoa_pfos_updated_5.31.16.pdf  
3 In 2009, the EPA placed PFOA and PFOS on its Third Contaminant Candidate List for possible regulation under the 
Safe Drinking Water Act, 42 U.S.C. § 300g 1(b)(1)(B)(i). 74 Fed. Reg. 51850 (October 8, 2009). 
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became effective from May 2004, that aims to eliminate or restrict the production and use of 

persistent organic pollutants (POPs)4. It is part of the United Nations Environment Programme 

(UNEP). As part of the screening process for new chemicals to be added to the Stockholm 

Convention, the committee studies and reviews possible contaminants for persistence, 

bioaccumulation, potential for long-range environmental transport (LRET), and toxicity. 

Some states have also begun to take action regarding the regulation of PFOA and PFOS. 

The state of Michigan has established the Michigan PFAS Action Response Team (MPART), the 

purpose of which is “to ensure a comprehensive, cohesive and timely response to the continued 

mitigation of PFAS across Michigan5.” The MPART recently released a report on December 7th, 

2018, entitled “The Scientific Evidence and Recommendations for Managing PFAS 

Contamination in Michigan,” which outlines the status of Michigan PFAS issues and the ongoing 

state efforts to understand the scope of PFAS as a threat to public health, and it provides 17 

recommendations for consideration by the State of Michigan regarding how to proceed with PFAS 

in the future. Michigan has been particularly hit by contamination from PFAS, as it has worked to 

address 34 sites of known PFAS groundwater and surface water contamination across the state. 

Therefore, the report recommends such measures as identifying drinking water supplies with high 

PFAS levels, identifying treatment measures for highly contaminated supplies, adopting one of the 

advisory values for drinking water standards that have been developed by various agencies based 

upon either toxicological outcome, epidemiological findings, or, preferably, developing a new set 

of values based on weight of evidence and convergence of toxicological and epidemiological data. 

The study also recommends evaluating all possible remedial approaches, the use of filters where 

well water has been contaminated with PFAS, and conducting additional laboratory-scale and 

pilot-scale studies for implementation of treatment technologies to remediate landfill leachate and 

wastewater effluent contaminated with PFAS. 

These compounds were also added to California’s Proposition 65 List of chemical 

contaminants. This list contains a wide range of naturally occurring and synthetic chemicals that 

are known to cause cancer or birth defects or other reproductive harm to the State of California. 

PFOA and PFOS were both added to California’s Proposition 65 list on November 10, 2017, for 

                                                           
4 https://treaties.un.org/Pages/ViewDetails.aspx?src=IND&mtdsg_no=XXVII-15&chapter=27&clang=_en  
5 https://www.michigan.gov/documents/pfasresponse/Science_Advisory_Board_Report_641294_7.pdf  
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their harmful developmental impacts6. Other states have thus far refrained from setting any specific 

limitation for PFAS generally or specific PFAS compounds, as they may be waiting for the EPA 

to implement some regulatory standard. Still other states have taken other regulatory measures 

regarding PFAS.  

Most of the manufacturing of PFAS compounds has now been relocated outside of the 

United States, particularly to China. However, in some of the states in which manufacturing of 

PFAS has been historically located, litigation has arisen from past environmental contamination 

that has resulted in substantial settlement awards.  

                                                           
6 https://oehha.ca.gov/media/downloads/proposition-65//p65list112318.pdf  


