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These Chemicals Are Forever: 
Water Contamination from PFOA, PFOS and other PFASs

Now, mounting evidence shows that the emergence of seem-
ingly safer and less persistent “alternatives” to legacy PFASs 
may pose the same problems as their predecessors. An 

-
mental laws in the United States have done little to stymie 
the ever-revolving chemical treadmill that has contaminated 

-
lations to stop PFASs from contaminating our environment, 

related synthetic compounds that were introduced in the 
1940s and 1950s, when chemical regulations were even 

1 Due to their stable chemical structure, 
PFASs are long-lived substances with the ability to repel 

variety of applications and products.2 However, the charac-
teristics that have made them attractive for use in an array 
of products are the very ones that have led to their wide-
spread contamination of the environment and people. 

As of 2018, at least 478 PFASs had been reported to the 
U.S. Environmental Protection Agency (EPA) as being used 
in U.S. commerce.3 Other sources report that thousands of 
PFASs have been produced and used by various industries, 
in both the United States and around the world.4

-

(PFOS).5 PFOA has been used in the production of the 

in 1938 by a DuPont scientist and came into widespread 
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use in the 1960s.6

7

Similar to PFOA, PFOS has been used in the production of 
everyday household items as well. One of the most well-

Scotchgard  stain repellants.8 PFOS also has been used in 
pesticides, surface coatings for carpets, furniture, water-
proof apparel and paper goods.9 

-
lon
of products to protect against heat, chemicals and corro-
sion.10 

11

PFASs, and PFOA and PFOS in particular, have been in the 
spotlight due to numerous incidents of widespread con-

which came from the producers and users of the chemi-
cals themselves.12 As a result, PFOA and PFOS have been 
targeted for control and removal by various cities, states 
and the federal government. While awareness of these 
substances seems to have gained momentum over the 

in delayed intervention, even as the substances continue 
to be released into the environment.13 

States due to a series of EPA-facilitated voluntary phase-
outs by major manufacturers that occurred starting in 
2000.14 Remaining sources of these chemicals may come 

-

BACKGROUND: 

PFASs
Per- and polyfluoroalkyl substances

U.S. EPA HEALTH ADVISORY LEVEL (HA) ESTABLISHED? HA ESTABLISHED?

U.S. EPA MAXIMUM CONTAMINANT LEVEL (MCL) ESTABLISHED? MCL ESTABLISHED? 

PFOA PFOSPFNA PHxSF GENX PFBS
PRODUCTION AID FOR TEFLONTM,
OTHER HEAT- AND CHEMICAL-
RESISTANT MATERIALS

FABRICS

FOOD PACKAGING

FIREFIGHTING FOAMS23

SCOTCHGARDTM

PESTICIDES

FIREFIGHTING FOAMS

FOOD PACKAGING

PAPER PRODUCTS

CLOTHING

SURFACE COATINGS FOR
CARPETS AND FURNITURE27

PRODUCTION AID FOR HEAT-
AND CHEMICAL-RESISTANT
MATERIALS25

FIREFIGHTING FOAMS

CARPET TREATMENT
PRODUCTS

TEXTILE FINISHING AGENTS29

PFOA ALTERNATIVE
USED AS PRODUCTION
AID FOR TEFLONTM, OTHER
HEAT- AND CHEMICAL-
RESISTANT MATERIALS31

PFOS ALTERNATIVE
USED IN SCOTCHGARDTM

LEATHER

TEXTILES AND CARPETS

PAINTS AND INKS

FLAME RETARDANT

FOOD PACKAGING33

PHASED OUT PHASED OUT PHASED OUT PHASED OUT
2006-201524 STILL PERMITTED IN U.S. PRODUCTION32,34

2000-2002282006-201526 2000-200230

At least 478 PFASs reported
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* These chemicals are the most studied or prominent of the PFAS family and represent a sample of the many hundreds that are known to 
exist in U.S. commerce.
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panies not participating in the voluntary phase-out of 
these chemicals, and the presence of these substances in 
imported products.15 While industrial releases of PFOA and 
related compounds have declined in the United States, 

now the largest emitter of PFOA in the world.16 

After the phase-out of PFOA and PFOS, manufacturers 
-

17 
However, there are concerns that these alternatives to 
legacy PFASs may in fact have the same problems as their 
older relatives.18 While these chemicals may not be as 

-
ing down.19

creating concern that they may be used in larger volumes 
20 

legacy PFASs.21 -
tant, publicly available data on characteristics such as their 

22 

PFASs Are “Forever Chemicals” That 
Contaminate the Environment and Animals
PFASs are incredibly prevalent and persistent in the envi-
ronment, meaning that they stay in the soil and water for 
long periods of time. Often referred to as “forever chemi-
cals,” PFASs are immune to degradation, regardless of 
environmental conditions.35

36

SOURCE: -
sota (USA).” Environmental Science and Pollution Research
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PFAS contamination is pervasive and comes from a wide 
-

-
ter.37

PFOA and PFOS.38 PFASs have been shown to linger long af-
ter their production and use.39 PFOS, PFOA and other PFASs 
have been shown to be present in groundwater for any-

40 PFASs also have 
been found in a number of plants and animals. Residues 

seals, polar bears and dolphins.41 

Due to characteristics such as their high water solubility 
and persistence, PFASs are mobile in soil, are prone to 
leaching into groundwater and can travel large distances.42 
PFASs have been found to contaminate environments of all 

as well as remote and seemingly pristine regions, such as 
the deep sea and the Arctic.43

the United States and around the world, presenting a huge 
44 PFASs have been found to frequently 

-
times many times over.45 As of 2016, PFASs had been 
detected in 194 of 4,864 surveyed public water supplies in 

in 33 states.46 

State- and local-level testing has found evidence of even 

Department of Environmental Quality found that 50 per-

found to have detectable limits of PFASs.47 A 2018 report 
-

48 

Recent reports show that emerging PFASs, such as GenX, 

those of legacy PFASs.49 Despite claims of low bioaccumula-
tion, emerging PFASs are as environmentally persistent as 
their predecessors.50 Additionally, there is evidence that 

counterparts.51

PFASs Are Toxic
PFASs have been found in nearly the entire U.S. popula-
tion, and a growing body of science has been documenting 

have been most studied of the PFAS chemicals in terms of 
their health impacts on humans, but there is a dearth of 
literature for many other PFASs, particularly the emerging 
chemicals that are now used as substitutes. 

Reports of PFAS contamination in humans and the envi-
ronment began appearing in the 1970s and 1980s.52 

sources, including food (both homegrown and store-

homes and more.53 A 2003 to 2004 survey by the U.S. gov-
ernment estimated that over 98 percent of the U.S. popu-
lation had detectable levels of PFASs in their blood.54 

PFASs can concentrate in the bodies of humans and 
-

mulation.55

stops.56

a substance to decrease to half of its original value) in 
humans is anywhere from over two to nearly four years, 
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while other PFASs have been shown to have a half-life 
of over eight years.57

PFASs can biomagnify, or increase in concentration, up 
the food chain.58

Some evidence indicates that even very low levels of PFAS 
59 

-

humans and can lead to concentrations in the body high 
60 Infants may 

be especially vulnerable to PFOA, due to PFOA contamina-

to their body weight.61 PFOA and related substances have 
been found in human maternal and cord blood in North 
America and abroad.62  

-
lesterol, thyroid disease and weight gain.63 PFOA also has 

such as decreased fertility and pregnancy-induced hyper-
tension.64 -
relate with decreases in birth weight.65

has been shown to cause adverse impacts on the liver and 

response and ulcerative colitis — as well as result in neu-

disorder (ADHD).66

67

-

-
gen, or “possibly carcinogenic to humans.”68

concludes that there is “suggestive evidence” of carcinoge-
nicity of PFOA in humans.69

observed to have correlating increases in testicular and 
70 

Water Treatment Can Remove 
Some Forms of PFASs 

-
base, PFOA and PFOS can be removed by up to 99 percent 
by processes such as granular activated carbon, mem-

carbon.71 Aside from these technologies, PFAS removal is 
resistant to many, if not most, water treatment processes, 
while other technologies may in fact increase their concen-

trations.72 Other processes, such as powdered activated 

-
ing the legacy PFASs.73

PFASs Are Weakly Regulated
Drinking water quality:

of 0.07 micrograms per liter (mg/L), or 70 ppt, for PFOA 
-

77

but in stringency. Sure enough, emails disclosed in early 
-

ment of PFASs from a federal health research agency that 
recommended a much more stringent level of protection 

advisory.78 

PFAS Testing and Cleanup for Concerned Consumers
At the moment, testing for PFASs in drinking water 

-
74

-

75 -

their website at bit.ly/2q0EgHJ

-

76 
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means the agency is only monitoring the prevalence of 
-

2015 monitoring cycle, including PFOA and PFOS.79

and more stringent standards. New Jersey is in the pro-
cess of implementing a limit for PFOA at 14 ppt and has 
proposed limits for PFOS and PFNA at 13 ppt, constituting 
some of the lowest standards in the country.80

 

81

Partial phase-out: In 2006, the EPA invited eight major 
chemical manufactures to participate in a global steward-

reducing these chemicals from their emissions and prod-
ucts by 95 percent by 2010 and by 100 percent by 2015.82 

PFASs from U.S. production and use. Some companies are 
not participating in the PFOA Stewardship Program, some 

limited acceptable uses of these chemicals. Additionally, 
PFOA and PFOS are allowed in goods imported from other 
countries.83 

Limited data are available on ongoing production and use 
of PFOA, PFOS and other PFASs within the United States, 

business information.84 Information on industrial PFAS 
releases is also sparse. Facilities are not required to test 
for or report PFAS wastewater discharges since the EPA 

-

and are not required to report on environmental releases 
85  

International attempts to curb PFAS use: In 2009, PFOS 

which participating countries must restrict the production 
and use of the substance due to its persistence in the envi-
ronment, long-range environmental transport and ability 
to bioaccumulate and biomagnify in mammals and birds.86 

87

88

PFASs Continue to Be Used 
on Military Installations

-
tary bases and surrounding communities for decades and 
continue to do so despite restrictions.89

higher concentrations of PFAS chemicals than areas with-
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out.90 In 2017, 401 military installations were found to have 

advisory level.91

estimated to be up to $2 billion, in addition to the $200 
million that the Defense Department has already spent on 
treating and testing its water supply and providing bottled 
water.92 

-
time, the military is allowing ongoing use of PFAS foams 
with some restrictions.93

Major Incidents of Contamination
As of 2018, there were 172 documented PFAS contamina-
tion sites across 40 states.94 Several of these have con-
stituted major public health crises due to their especially 

country dealing with this contamination:

Hoosick Falls, New York:

of PFOA when testing revealed high levels of the contami-
95 A nearby plastics factory, 

now operated by Saint-Gobain Performance Plastics, 
which used PFOA in its manufacturing process, had been 

samples revealed PFOA levels over 600 ppt, far higher than 
the 400 ppt U.S. EPA health advisory at the time.96 Ground-
water under a Saint-Gobain plant was found to have PFOA 
levels at 18,000 ppt.97

PFOA levels in their blood that were 100 times the national 
average.98

Performance Plastics site to its Superfund National Priori-

which requires the agency to ensure that the contamina-
tion is cleaned up.99  

Parchment, Michigan: -

systems across the state, impacting over 1.6 million 
residents.100 At the top of this list is Parchment — at 1,828 

101 

-
gency in July 2018.102

of contamination include a nearby shuttered paper mill, 
which used PFAS additives on laminated paper products, 

103 

Cape Fear, North Carolina:

water.104 Since a local newspaper reported on the contami-
-

tion upstream of Wilmington has continued.105

has charged the company with multiple violations, including 
one for failing to report a GenX precursor spill in October 
2017 and another in February 2018 for failing to control 
GenX air emissions, which were causing groundwater con-
tamination.106

regulation of PFAS polluters, and ratepayers are facing a 
looming increase in water costs due to potential water treat-
ment upgrades needed to deal with PFAS contamination.107

Hoosick Falls, New York / 
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Conclusion and Recommendations

PFAS-containing products, set up enforceable standards 
that limit their environmental presence, provide funding 
for their testing and require cleanup of contaminated sites.

• 

-

-
lation, action is urgently needed, and the fastest way 

class.

• 
water standard that addresses both old and new PFAS 
contamination. 

• -
palities for the testing and any needed treatment of 

individual household wells. If treatment or groundwa-
ter remediation is untenable or unsuccessful, support 
should be provided to connect water systems and 
households to alternative water supplies. 
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