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F O R  I M M E D I A T E  R E L E A S E 

Contact: Jo Twombly 
Deputy Director 
Alliance for Natural Health USA 
jo@anh-usa.org 
ph: 617-851-5899 

PFAS “Forever Chemicals” in Supermarket Kale 

The consumer advocacy non-profit, Alliance for Natural Health USA, demonstrates 
failings of FDA monitoring of US food supply and seeks a federal ban on PFAS 

chemicals 

ATLANTA June 26, 2023 – The Alliance for Natural Health USA (ANH-USA) today released 
results of a pilot study finding PFAS “forever chemicals” in kale samples purchased from 
grocery stores across the U.S. The study adds to mounting concerns for both human health and 
the environment due to the pervasive contamination of air, water, soil, and consumer products 
with these chemicals. 

Poly- and per-fluoroalkyl substances (or PFAS) are a class of over 12,000 discrete chemicals 
used in an incredibly wide range of consumer and industrial applications. PFAS are highly 
persistent in the environment, and have been accumulating in soils, waterways, and oceans for 
decades. Emerging research indicates a wide range of negative health effects associated with 
exposure to these chemicals from infertility and developmental delays to cancer and obesity. 

“Decision-makers and the public need to wake up to the public health catastrophe posed by 
PFAS,” said Robert Verkerk, PhD, Executive and Scientific Director of ANH-USA. “These 
chemicals are everywhere, even in one of the healthiest food options available at the 
supermarket. They make the pervasive contamination by DDT and its breakdown products look 
like child’s play. The sheer scope and implications of PFAS contamination demand a bold 
response — not the complacency we’re currently seeing from US agencies.” 

To conduct the study, ANH-USA staff sent conventional and organic kale samples from 
supermarkets in Arizona, New York, Pennsylvania, and Georgia to Eurofins Laboratories 
Environment Testing. Each kale sample was analyzed for 16 PFAS compounds using U.S. Food 
and Drug Administration (FDA) validated methods. Only one of the eight kale samples had no 
detectable levels of PFAS. By contrast, the FDA’s own Total Diet Study monitoring has only 
detected PFAS in seafood, meat and a protein powder. 

In the study report, released today, ANH-USA critiques the limited actions taken by federal 
agencies thus far in addressing widespread PFAS contamination. The FDA and Environmental 
Protection Agency’s (EPA) testing for PFAS contamination is grossly inadequate. While the 
agencies acknowledge serious health concerns over PFAS contamination, the FDA’s routine 
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monitoring between 2019 and 2021, which has so far only included analysis of 4 kale samples, has 
never found PFAS in any vegetable or other plant food. On its webpage, Questions and Answers on 
PFAS in Food, the FDA states, “To date, we have found that most foods not grown or produced in 
specific geographic areas with known PFAS contamination do not have detectable levels of PFAS.” 

"ANH-USA’s independent testing directly disputes the FDA’s current position that the U.S. food 
supply is not contaminated with PFAS,” said Dr Verkerk. “The problem is that PFAS accumulate in 
the body and we’re exposed to them from multiple sources and routes. There’s emerging yet clear 
evidence they pose a serious threat, from cancer through to effects on unborn fetuses. This is a ticking 
time bomb that needs to be addressed right now.” 

Monitoring studies increasingly demonstrate ubiquitous PFAS contamination in humans, animals, 
drinking water, food crops, and even the most remote areas of the Earth. PFAS accumulation in the 
human population has been known for over decade when the 2011-2012 cycle of the National Health 
and Nutrition Examination Survey (NHANES) found PFAS in the blood of 97 percent of Americans. 
By the 2017-2018 cycle, PFAS was detected in 100 percent of those tested. 

ANH-USA urges Congress and the EPA to issue a blanket ban on PFAS chemicals as an entire class. 

ANH-USA’s report, an explanatory video and campaign actions on PFAS can be found at 
BanPFAS.org. 

### 

Editors’ Notes 

A media pack containing the press release, the report, a backgrounder, links to the video, sources and 
other related information is available at following link: 

>>> Download the ANH-USA PFAS Media Pack - https://anh-usa.org/ban-pfas-media-materials/ 

About ANH-USA 

www.anh-usa.org. 

The Alliance for Natural Health USA (ANH-USA) is dedicated to promoting natural, 
sustainable healthcare through good science and good law. ANH-USA protects the right of 
natural health practitioners to practice, and the right of consumers to choose the healthcare 
options and treatment modalities they prefer, including complementary and alternative 
medicine. ANH-USA unites consumers, practitioners, and the natural health industry to speak 
with a common voice, having worked since 1992 to help shift the medical paradigm from its 
primary focus on drugs and surgery to an “integrative” approach that seeks to optimize dietary 
health and lifestyle, while minimizing exposure to harmful chemicals. 
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PRESS BACKGROUNDER 

Why is our kale contaminated with PFAS? 
…when the FDA told us plant foods were safe! 

The Food and Drug Administration (FDA), the Environmental Protection Agency (EPA) 
and the Centers for Disease Control and Prevention (CDC) have been the three key U.S. 
agencies monitoring poly- and per-fluoroalkyl substances (PFAS), commonly referred to 
as ‘forever chemicals’, in humans, in our diets, and in the environment. 

While data showing these incredibly pervasive and persistent chemicals were present in 
the vast majority of human blood samples tested as part of the National Health and 
Nutrition Examination Survey (NHANES) as early as 2011, the agencies have been 
lackadaisical with regard to taking decisive regulatory action that will reduce exposure. 

The Biden Administration has committed to take “significant action to accelerate efforts 
prevent PFAS release and expand PFAS cleanup and remediation to safeguard human 
health and protect the environment”.1 

However, the Administration has not responded boldly enough given the severity and 
implications of PFAS contamination, and has yet to propose a blanket ban on PFAS use 
by industry.  

This is despite having been informed by the CDC that “exposure to a select number of 
PFAS in the United States is widespread as suggested by nearly universal detection of 
these chemicals in serum collected from NHANES participants.”2 

Where is all the PFAS coming from? 

Given the ubiquitous presence of PFAS in humans cannot be linked only to known 
hotspots of contamination of aquifers which would result in associated, noncontiguous 
distribution of detectable PFAS exposures—not the contiguous exposures that evidently 
occur—the Alliance for Natural Health USA has been determined to learn more about 
sources of PFAS exposure.  

As with exposure to any contaminant, there are only 3 routes of exposure, namely: oral 
(e.g. via food, water, pharmaceuticals, supplements), dermal [skin] (e.g. via personal 
care products, clothing), and inhalation (e.g. contaminated air). 

1 White House Council on Environmental Quality. Biden-Harris Administra/on Progress on Per- and Poly-fluoroalkyl 
Substances: Steps Taken and Ongoing Ac/ons, March 2023: h@ps://www.whitehouse.gov/wp-
content/uploads/2023/03/CEQ-PFAS-Report-March-2023.pdf.   
2 Na>onal Health and Nutri>on Examina>on Survey (NHANES). 2017-2018 Data Documenta>on, Codebook, and 
Frequencies. Perfluoroalkyl and Polyfluoroalkyl Substances: h@ps://wwwn.cdc.gov/Nchs/Nhanes/2017-
2018/SSPFAS_J.htm.  
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Drinking water 

The EPA proposed in March 2023 new drinking water limits for six PFAS (4 parts per 
trillion (ppt) for two chemicals and 1 ppt for four chemicals) which it expects to be able 
to turn into law via the National Primary Drinking Water Regulation (NPDWR) by the 
end of the 2023.3 If fully implemented, the EPA claims “the rule will prevent thousands 
of deaths and reduce tens of thousands of serious PFAS-attributable illnesses.”3    

Food 

An update issued by the FDA in May 2023 found no detectable PFAS in vegetables and 
other fresh or processed plant foods it analyzed as part of the Total Diet Survey (TDS). 
In its update, the FDA states: 

“The data shared today are consistent with our previous TDS testing results; no PFAS have been 
detected in over 97% (701 out of 718) of the fresh and processed foods tested from the TDS. At 
least one type of PFAS was detected in 44% (14 out of 32) of the TDS seafood samples and in 74% 
(60 out of 81) of the samples from our 2022 targeted seafood survey.” 4 

At a time when public trust in authorities and governments is very low,5 we decided to 
test the null hypothesis that any randomly selected sample of fresh vegetable should be 
free of detectable PFAS. Given that the FDA’s own surveys, via the TDS, had only 
included 4 samples of kale so far, we had Eurofins, using FDA-validated methods, test 
for the presence of 20 PFAS in 8 samples of kale (half organically-grown, half 
conventionally-grown), from 4 states. 

Our finding of significant levels (100-250 ppt) of PFAS in seven out of eight 
samples of kale was entirely unexpected, and strongly suggests the FDA’s 
data cannot be trusted. It has been the trigger for us to initiate a wide 
campaign on PFAS with the aim of forcing the government to issue a 
blanket ban on PFAS compounds. Any piecemeal bans on the most 
conspicuous, well studied PFAS will likely result in industries substituting 
other, less studied PFAS, which, ultimately, will not reduce the total burden 
of PFAS to which we and our environments are exposed. 

Find out more at: BanPFAS.org.   

3 Environmental Protec>on Agency. Per- and Polyfluoroalkyl Substances (PFAS). Proposed PFAS Na>onal Primary 
Drinking Water Regula>on: h@ps://www.epa.gov/sdwa/and-polyfluoroalkyl-substances-pfas.  
4 FDA Update on PFAS Ac>vi>es, May 31, 2023: h@ps://www.fda.gov/food/cfsan-cons/tuent-updates/fda-update-
pfas-ac/vi/es.  
5 Pew Research Center. Public Trust in Government: 1958-2022: 
h@ps://www.pewresearch.org/poli/cs/2022/06/06/public-trust-in-government-1958-
2022/#:~:text=Public%20trust%20in%20government%20remains,the%20/me”%20(19%25). 
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PFAS “forever chemicals” 
found in conventionally
and organically farmed kale 
samples nationwide

PFAS IN KALE 
PILOT STUDY

Report by 
Michael Ames-Sikora, 
Jo Twombly and 
Rob Verkerk, Ph.D.

www.anh-usa.org
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Human-made “forever chemicals,” more 
correctly known as poly- and per-fluoroalkyl 
substances (or PFAS), have recently been 
found to permeate almost all parts of our 
environment, including our drinking water and 
food supply.
They are increasingly recognized as a 
significant threat both to planetary and human 
health.1

PFAS are a class of over 12,000 discrete 
chemicals used in an incredibly wide range 
of consumer and industrial applications2 with 
histories of use in the aerospace, automotive, 
construction, and electronics industries going 
back to the 1940s.3 They are now commonly 
used in some varieties of non-stick cookware, 
plastic packaging, cosmetics, stain-resistant 
carpeting, waterproof clothing, fire-fighting 
foams, lubricants, and were recently found in 
dental flosses4 and tampons.5 The property that 
make them so popular is their ability to resist 
both grease and water.
What unites these chemicals is the presence 
of a carbon-fluorine bond which is one of 
the strongest in chemistry. This strength is 
also the source of these chemicals’ hazard: 
PFAS chemicals are highly persistent in the 
environment and have been accumulating in 
soils, waterways, and oceans over decades. 
Only recently have the human health effects 
been recognized, and there is now evidence 
that once they have been released, their 
removal from surface water, groundwater, 
sediment, or soil is extremely difficult and 
expensive, if it is possible at all.6 Monitoring 
studies of PFAS have demonstrated ubiquitous 
distribution in the environment, including 
humans, animals, drinking water, food crops, 
as well as remote areas of the Earth.7, 8 PFAS 
accumulate in human tissue and organs, have 
the potential to travel over great distances, 
and have toxic effects on the environment and 
human health.9

Of the thousands of PFAS chemicals that are 
known, only two have been studied intensively 
for their toxicological effects and persistence, 
namely perfluorooctanoic acid (PFOA) and 
perfluorooctane sulfonate (PFOS). Studies have 
shown these chemicals can cause reproductive 
and developmental problems, liver and kidney 
issues, and immunological effects in laboratory 
animals.10 Both chemicals have caused tumors 
in animal studies.11

Introduction
Yet, for more than 99 percent of PFAS 
chemicals, no data on repeated-dose toxicity, 
carcinogenicity, or reproductive toxicity is 
available. Nor is there an understanding of the 
cumulative effects of being exposed to multiple 
PFAS compounds at the same time.
This is a ticking time bomb for both human 
health and environmental impacts. Thousands 
of PFAS chemicals have become ubiquitous 
in the environment, where they persist for an 
incredibly long time; they are highly mobile, 
capable of traveling tremendous distances 
from where they were released; they seep 
into the ground where they accumulate in the 
plants that we eat or make their way into our 
drinking water; we add them unwittingly to our 
foods when we cook using certain saucepans; 
we cover or wrap foods with PFAS-containing 
materials, and; they get into the air and are in 
the dust that we breathe in. More than that, 
once we are exposed to these ubiquitous 
chemicals, they accumulate in our bodies and 
appear likely to cause a rash of negative health 
effects we are only just beginning to relate to 
life-long exposure.
US regulatory agencies have proven 
themselves incapable or unwilling to 
meaningfully address the extensive 
contamination of our world and bodies with 
PFAS. The EPA’s approach to PFAS has 
largely been to monitor and report.12 The few 
actions that have been taken have mostly been 
limited to PFOA and PFOS, which have been 
voluntarily phased out of production in the US. 
This is in deep contrast to the approach being 
taken in Europe, where there is a concerted 
effort being taken by regulators, environmental 
scientists, and industry stakeholders to phase 
out PFAS of all kinds. Moreover, the FDA has 
been monitoring PFAS in the food supply and 
its own data suggests contamination is limited 
to certain seafoods and meat products.13

The American people deserve more. To help 
understand more about the pervasive nature 
of PFAS contamination in the food supply, this 
pilot study by the Alliance for Natural Health 
(ANH) USA involved the collection and analysis 
of PFAS in vegetable (kale) samples from four 
different states of the United States. This builds 
on other testing that has revealed concerning 
levels of PFAS in fish14, peanut butter15, pasta 
sauces, ketchup, cooking oils, and more. 
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In order to test the validity of the FDA results from the Total Diet Study (TDS) which have yet to find
evidence of PFAS contamination in vegetables16, samples of curly kale (Brassica oleracea 
[Acephama Group]) were collected by ANH team members at a selected retail outlet in each of 
four states, namely: Stop & Shop, New York; Publix, Georgia; Weis, Pennsylvania, and; Wholefoods, 
Arizona.
Two kale samples (conventionally grown, and organically certified) were purchased from each 
store, and the instructions for dispatch provided by the analytical laboratory (Eurofins Lancaster 
Laboratories Environment Testing, LLC; Lancaster, PA, USA) were followed strictly. This included 
placement of samples directly into PFAS-free collection bags (supplied by Eurofins), placement in 
cool-bags with fresh ice, and immediate dispatch by courier for next day delivery to the laboratory.
Photographs of the samples are shown in Plates 1 to 8. Three samples (shown in Plates 1, 5 and 7) 
were loose at the point of sale, while the remainder were pre-packed in some form of plastic bag or 
container.

METHODS

Plate 1Plate 1 (Stop+Shop, NY):
conventional kale, loose

Plate 2Plate 2 (Stop+Shop, NY): organic 
kale, front of plastic packaging

Plate 2Plate 2 (Stop+Shop, NY): organic 
kale, back of plastic packaging
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Plate 3Plate 3 (Publix, GA): conventional 
kale, front of plastic packaging

Plate 4Plate 4 (Publix, GA): organic kale, 
front of plastic packaging

Plate 5Plate 5 (Weis, PA): conventional 
kale, loose

Plate 6Plate 6 (Weis, PA): Baby kale, 
organic, packaged in plastic box 

Plate 3 Plate 3 (Publix, GA): conventional 
kale, rear of plastic packaging

Plate 4Plate 4 (Publix, GA): organic kale, 
rear of plastic packaging
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Plate 7Plate 7 (Wholefoods, AZ): 
Organic red kale, loose 

(placed within PFAS-free collection 
bag supplied by Eurofins).

Plate 8Plate 8 (Wholefoods, AZ): 
organic green kale, loose

Sixteen PFAS compounds were analyzed in 
each sample, namely:

• Perfluorobutanoic acid (PFBA)
• Perfluoropentanoic acid (PFPA)
• Perfluorohexanoic acid  (PFHxA)
• Perfluoroheptanoic acid (PFHpA)
• Perfluorooctanoic acid (PFOA)
• Perfluorononanoic acid (PFNA)
• Perfluorodecanoic acid (PFDA)
• Perfluorobutane sulfonic acid (PFBS)
• Perfluoropentane sulfonic acid (PFPS)
• Perfluorohexane sulfonic acid (PFHxS)
• Perfluoroheptane sulfonic acid (PFHS)
• Perfluorooctane sulfonic acid (PFOS)
• 4,8-Dioxa-3H-perfluorononanoic acid
• 9Cl-PF3ONS
• HFPODA
• 11Cl-PF3OUdS

Limits of detection (LOD) for all analytes were 
20 ng/kg, with the exception of: PFBA, which 
was 80 ng/kg; HFPODA, which was 100 ng/kg, 
and; PFBS, which was 40 ng/kg.
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RESULTS
The results for each of the two samples taken from the 4 stores, based on all analyzes above the 
laboratory LODs, are summarized in Figure 1.

Figure 1. Summary of analyzes for conventionally-grown and organically-grown samples taken from 
each of 4 stores, in New York, Georgia, Pennsylvania and Arizona, respectively. Unit of
measurement = ng PFAS per kg = equivalent to parts per trillion (ppt). Note: Total PFAS levels are 
based on the assumption that the levels of all PFAS below the limit of detection were zero. 

While the highest level of total PFAS was found 
in one sample of conventional kale purchased 
at a Publix store in Georgia, total PFAS 
levels found were greater in organic versus 
conventional samples in the other three stores/
states.

Only one of 8 samples had no detectable 
levels, this being the conventional kale sample 
taken from Stop & Shop in New York.

PFBA was the PFAS form most widely 
distributed and abundant in the 8 samples. 
The total level of PFAS was likely to exceed the 
levels reflected in the total PFAS amounts 
(Fig. 1) which were based on the likely 
incorrect assumption that all PFAS below the 
level of detection were actually zero.
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Interpreting the Pilot Study Findings 

While the PFAS levels found in 7 of 8 
kale samples may appear low, it was our 
expectation that they would be zero given 
that the US Total Diet Survey data (2019-21) 
had found no evidence of contamination in 
any plant foods, with the possible exception 
of a protein powder (the FDA does not clarify 
whether this was of animal or plant origin).16

Comparison of Levels Detected with ATDSR 
Proposed Minimal Risk Levels 

This subsection aims to put the pilot study 
findings into context by comparing them with 
other available data. The Agency for Toxic 
Substances and Disease Registry (ATSDR) 
of the US Department of Health and Human 
Services (DHHS) published a report in May 
2021 that issued estimated Minimal Risk Levels 
(MRLs) for 12 commonly found PFAS.17 Given 
limited high quality data, uncertainties in the 
available data, the paucity of human studies, 
and extrapolations from limited animal studies, 
the MRLs were viewed by the ATSDR authors 
as being cautionary, although the authors 
stressed that the persistence, ubiquitous 
nature, and broad range of known toxicological 
(acute and chronic) effects, meant that even 
these figures may be subject to change as 
more data become available. The report cites 
extensive evidence, albeit a considerable 
amount associated rather than causal, of 
hepatic, cardiovascular, immune, reproductive 
and developmental effects. It proposes MRLs 
in the range of 2 x 10-6 to 2 x 10-5 (= 0.000002 
and 0.00002) mg per kg body weight for 
specific PFAS, including PFOA and PFOS.

In the present pilot study, PFOS was only found 
in one of eight samples (conventional kale, 
Publix, GA) at a concentration of 33 ng/kg. 
What was more surprising was that it was found 
at all, given a voluntary phase out of PFOS and 
PFOA from food packaging and food contact 
materials agreed with the FDA prior to 2020.18

DISCUSSION
Nevertheless, based on the one finding of 
PFOS, assuming an individual consumed 200 
grams of kale (a large but achievable level in 
the normal diet if consumed as a vegetable 
and, for example, in smoothies), this would 
equate to around 7 ng (= 0.000007 mg) total 
intake. In a 60 kg individual, this would amount 
to about 0.00000012, which is about 6% of the 
proposed ATDSR MRL for PFOS.

More than this, of the PFAS detected in 
the 8 samples, the PFOS in the one store 
(Publix, GA) was among the lowest, with only 
two samples having slightly lower levels of 
individual PFAS. By contrast, total levels (the 
sum of all 16 PFAS determined by Eurofins) 
were often around 6 times greater than this, 
averaging 175 mg/kg for organic kale and 128 
mg/kg for the 3 stores in which detectable 
levels were found in conventional kale.

A survey of international data and regulatory 
responses, especially in Europe, would 
suggest the ATDSR MRLs are out-of-date and 
appear likely to have been developed more for 
the practical benefit of the chemical and food 
industries, rather than any genuine concern for 
human health.

Comparison of Levels Detected with EPA 
Drinking Water Advisories

The Environmental Protection Agency (EPA) 
has issued updated health advisories for 
the presence of PFOA and PFOS in drinking 
water.19 In that update, the EPA stated the 
newest data “indicate that some negative 
health effects may occur with concentrations of 
PFOA or PFOS in water that are near zero.” In 
other words, any exposure to PFOS and PFOA 
should be of concern.

We must also consider that eating kale tainted 
with PFAS is just one route of many routes of 
exposure in a given day—the diverse range 
of foods we eat, the water we drink, the air we 
breathe, the cookware we use, the lubricants 
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we apply to our vehicles, and even the clothes 
we wear, are among the many possible points 
of exposure for one or more PFAS.

In a recent study, scientists at the 
Environmental Working Group (EWG) 
calculated eating one 8 ounce serving of fish 
at 20 ng/kg PFOS is equivalent to consuming 
one month of drinking water contaminated with 
PFOS at 0.1 parts per trillion (ppt), or 5.7 times 
the interim U.S. EPA health advisory.12

Using this model, eating one serving (67 g) of 
kale with 0.033 ng/g PFOS is equivalent to one 
month of drinking water at 0.05 ppt, which is 
1.5 times higher than the EPA’s interim health 
advisory for PFOS. 

Other Perspectives from Further Afield

By contrast, the European Food Safety 
Authority (EFSA) has set a Tolerable Weekly 
Intake of 4.4 ng/kg bw.20 Disturbingly, this is 
the equivalent of consuming two portions (67 g 
each) of kale with the same level as that found 
in the Publix store (GA) a week, implying any 
intake above this amount (from all sources) 
would equate to a potential health risk. 

Indeed, as more scientific data are published 
about PFAS it seems apparent that these 
chemicals are dangerous even at extremely 
low levels. The German Federal Institute for 
Risk Assessment (BfR) argues that analytical 
methods (LODs) are currently not sufficiently 
sensitive.21

In the decades following the contamination 
of drinking water near a Teflon plant in 
Parkersburg, West Virginia that helped draw 
national attention to this issue, levels of PFAS 
considered “safe” have dropped precipitously: 
in 2010 the EPA’s short term health advisory 
level for PFOA was 400 ppt; a few years later 
in 2016 that level dropped to 70 ppt combined 
for PFOS and PFOA; then in 2022, the EPA 
interim health advisory updated these levels yet 
again to 0.004 ppt for PFOA and 0.02 ppt for 
PFOS. For PFOA, this represents a 100 percent 

decrease in the level that is considered safe in 
just over 10 years.22

Human Health Concerns

Studies have demonstrated a wide range 
of negative health effects from exposure to 
PFAS including cancer,23 weakened immune 
systems among children,24 weight gain,25 
and liver, kidney, thyroid, and reproductive 
problems.26 EFSA, the European equivalent 
of the FDA, concluded that increased levels 
of PFAS in blood were linked to reduction 
in vaccine antibody response, increased 
serum cholesterol, increased serum alanine 
transferase (a sign of liver disease), and 
reduced birth weight.20

These concerns are amplified by PFAS’s ability 
to bioaccumulate.27 PFAS are readily absorbed 
by the body and distributed through human 
tissue, where they can remain for a long time. 
Estimated human half-lives for different PFAS 
chemicals range from as little as a few days, to 
a month, to a couple of years, through to over 
ten years.28 Some short-chain PFAS may be 
more readily excreted through urine than the 
longer-chain PFAS that they are replacing in 
commerce, but some animal research suggests 
that short-chain PFAS can bioaccumulate in 
excess of long-chain PFAS.10 (Older “long-
chain” PFAS like PFOS and PFOA are generally 
understood to have more than six carbons, 
“short-chain” PFAS have fewer than six.) Many 
PFAS chemicals bind to proteins and thus 
accumulate in protein-rich tissues in the liver, 
kidneys, and blood.27

With PFAS exposure, it’s “death by a thousand 
cuts”: small exposures from different foods 
and food packages, added to PFAS we 
inhale in dust,29 added to the PFAS in our 
drinking water, added to the PFAS we get from 
consumer goods like sportswear, cosmetics, 
and personal care products, added to PFAS 
unintentionally added30 to products during 
manufacturing, add up to a looming public 
health problem, as they are all accumulating in 
our body faster than we can get rid of them.
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What We Don’t Know Could Kill Us

One of the most alarming aspects of PFAS as 
it pertains to human health is the fact that what 
we don’t know far outweighs what we do know. 
The human health effects and bioaccumulation 
information referenced above are in relation 
to a few of the well-studied PFAS chemicals, 
notably PFOS and PFOA, along with a handful 
of other compounds. But there are over 
12,000 chemicals in this class and virtually no 
informative toxicological or environmental data 
on the vast majority of them. While the little data 
available for the less-studied PFAS indicate 
that they have similar effects as those that 
are better studied,9 there is a high degree of 
uncertainty as to how these chemicals behave 
in the body, both individually and cumulatively. 
Risk assessors typically look at one chemical’s 
toxicity to determine safe levels; but what if 
the presence of multiple PFAS in the body 
at once, which reflects real world conditions, 
antagonizes the effects and makes them even 
more dangerous?

Evidence also indicates that we are being 
exposed to more PFAS than previously 
estimated. One study of tap water in five US 
cities found that less than half of the total 
organic fluorine measured in the water was 
accounted for by the sum of the individually 
identified PFAS. This means that there were far 
more PFAS in the water than the analysis could 
even identify.31 

As mentioned above, long-chain PFAS like 
PFOA and PFOS have been replaced by a 
newer generation of PFAS known as “short-
chain” PFAS that chemical companies claim 

are safer. There is a startling lack of data on 
the safety of these chemicals, but the evidence 
so far shows9 that they are just as, if not more, 
dangerous than older PFAS:

• The evidence indicates that short-chain
PFAS can be equally persistent in the
environment as long-chain PFAS. They are
also more mobile in the environment and
more difficult to remove from drinking water.

• Short-chain PFAS have been shown to be
more effectively taken up by plants.

• Little is known about the long-term impacts
of exposure to short-chain PFAS, but a
growing body of evidence suggests they
have similar adverse health effects as the
chemicals they were made to replace,
including immune problems, reproductive
and developmental issues, damage to the
liver and kidneys, and cancer.

There are thousands of these short-chain 
PFAS circulating in the environment and in 
our bodies, yet we know very little about their 
effects or long-term impacts. We don’t know 
how many of them bioaccumulate, and at what 
rate. We don’t know the human health effects 
that result from the presence of multiple PFAS 
in the body at a given time. This represents a 
massive dice roll with our health, not to mention 
the health of our environment.
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The current regulatory structure that exists to 
deal with the dangers of environmental toxins 
in the US is entirely inadequate to manage 
the risk posed by PFAS contamination. The 
main regulatory agency tasked with protecting 
Americans from unsafe environmental 
chemicals is the EPA. To regulate chemicals, 
the EPA’s main tools come from the authority 
granted by the Toxic Substances Control Act 
(TSCA) which was passed in 1976.32 At that 
time, over 62,000 chemicals on the market 
already, including some PFAS chemicals, 
were “grandfathered” in, meaning they were 
considered safe by default since they were 
already in use.

For “new” chemicals, the law calls for 
manufacturers to submit Pre-Manufacture 
Notices (PMNs) to the EPA 90 days prior to 
production. For most PMN submissions, data 
on chemical toxicity are not required. The 
law only requires companies to notify EPA of 
toxicity data that they have available, which 
of course disincentivizes companies from 
carrying out the tests in the first place. PMN 
submissions are shockingly lacking in data 
that help EPA risk assessors actually assess 
risk, so they are forced to make inferences 
and extrapolations based on compounds 
with similar chemical structures. One EPA 
scientist estimated that during a busy week 
he might have 30 minutes to review his portion 
of a PMN.33 The EPA can only act to restrict 
or ban a chemical if it is found to present an 
“unreasonable risk of injury to health,” a term 
which is not defined by the law. This standard 
was designed to limit action against harmful 
chemicals: the burden of proof was so difficult 
that the EPA couldn’t ban asbestos, a known 
carcinogen that kills 15,000 people a year. 

REGULATORY 
STATUS

At best, the EPA can negotiate voluntary 
industry phase-outs as it did with PFOA and 
PFOS. As noted by one review of this topic:

This set of conditions favors rapid 
approvals over basic testing of 
new chemicals, for example, 
to characterize their toxicity, 
environmental fate, and transport, 
or even assessing capacity of 
municipal drinking water facilities to 
remove new chemical compounds 
once they are released.33

If there’s a startling lack of data on PFAS, we 
can thank the architects of the TSCA which, 
at least in part, happened to be the chemical 
industry.34

The EPA has other authorities to deal with 
PFAS contamination under the Clean Water Act 
(CWA), the Safe Drinking Water Act (SDWA), 
and the Comprehensive Environmental 
Response, Compensation, and Liability Act 
(CERCLA).35 Under the SDWA, the EPA can 
promulgate national drinking water regulations 
for contaminants in water provided by public 
water systems. After issuing interim health 
advisories for PFOA and PFOS in 2022, the 
EPA issued a proposed rule to limit these 
chemicals in drinking water in 2023.36 The CWA 
prohibits the discharge of pollutants to waters 
of the United States without a permit. CERCLA 
provides federal funds to clean up uncontrolled 
or abandoned hazardous waste sites. In 2022, 
the EPA issued a proposed rule to designate 
PFOA and PFOS as hazardous substances 
under CERCLA, which increases the liability 
of polluters to pay for environmental cleanup 
costs.
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For the reasons discussed above, scientists 
in the field have called for the EPA to regulate 
PFAS as a class rather than take the usual 
approach of dealing with each distinct 
chemical, one at a time, which clearly isn’t 
practical when there are some 12,000 different 
PFAS. Less than 1 percent of all PFAS have 
been tested for their hazardous effects. It 
has taken the EPA decades to even start the 
process of setting enforceable drinking water 
standards for just two PFAS chemicals; the 
agency’s current approach of assessing one 
chemical at a time is akin to doing nothing. 
Even if the EPA restricts or bans one chemical, 
industry can simply move on to the next one.

While the Biden-Harris Administration has 
established a White House Council on
Environmental Quality specifically to deal with
PFAS 37, the actions it proposes involve little 
more than monitoring and limited clean up 
efforts.

WHY A PFAS 
BAN CANNOT 
BE DELAYED!

This approach is in stark contrast to the 
concerted actions being taken by European 
regulators that have already phased out PFOS 
in 2009 and PFOA in 2020. Under the REACH 
program, there is a major effort to phase out 
all PFAS identified as ‘substances of very high 
concern’ based on persistence, mobility and 
toxicity.38

All PFAS, whether short-chain or long-chain, 
are extremely persistent in the environment 
due to their molecular structure, with studies 
estimating that some PFAS have lifetimes in 
the thousands of years.39 It is clear that their 
risk to human health and the environment has 
been greatly underestimated and US agencies 
are still trying to appease industry rather than 
protect the public and the environment, both 
of which are heavily threatened by ‘forever 
chemicals.’ 
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• Human safety assessment needs to be
urgently undertaken to establish total
exposures to PFAS via all routes (oral,
dermal, and inhalation) and from multiple
sources.

It is the unique strength of the carbon-fluorine 
bond in PFAS that contribute to their extreme 
persistence, and their accumulation in living 
and non-living systems, in the process creating 
a great risk of harm to both human health and 
the environment. Despite PFAS representing 
the most recently recognized group of 
persistent organic pollutants (POPs), we have 
enough evidence already to know that these 
‘forever chemicals’ pose a very real threat to 
humanity and the wider environment on which 
we depend.

If we hope to stem the tide of contamination 
that threatens our health, the health of our 
children, and the health of the environment, 
we cannot play PFAS whack-a-mole. We must 
consider these chemicals as a class – and then 
ban them forever – as a class. 

That process cannot be implemented just to 
make it convenient to industries that either 
produce PFAS or depend on these chemicals 
for their products. An outright regulatory ban 
must be prioritized in under 5 years, and 
immediate steps need to be taken to initiate 
industry phase outs.

The present pilot likely shines a spotlight on 
the very tip of the PFAS iceberg and suggests 
we cannot trust what regulators like the FDA 
are telling us, specifically in this case: that 
plant foods are PFAS-free. It also demands 
that regulators, a broad range of industries, 
and citizens act rapidly to minimize ongoing 
exposures to ‘forever chemicals’. 

Given we have detected significant levels of
PFOS (that was supposedly removed from 
the food supply), along with 3 other PFAS in a 
foodstuff (kale), widely regarded as among the 
most healthy in the human diet, what might be 
a realistic daily or weekly exposure to all PFAS 
for an average American? The only reasonable 
answer to this question is we do not know, 
especially taking into account the multiple 
routes and sources of exposure. 

However, what the current pilot study suggests 
is:

• There is a much greater problem with PFAS
contamination than the FDA would have
us believe. Given we found PFAS levels
in the 100-225 ppt (ng/kg) range in 7 out
of 8 kale samples from 4 states, when the
EPA tells us contamination is limited to
seafood and meat, it seems likely that PFAS
contamination of plant foods may be a very
real problem,

• Almost every American will likely exceed
the European Tolerable Weekly Intake
from foods set by the European scientific
institution, EFSA,

• The amounts in kale might frequently
exceed the levels considered safe by the
EPA for drinking water,

• Consuming organic foods (as found in the
present pilot) won’t necessarily reduce
PFAS exposures,

• It makes no scientific sense to view each of
12,000 PFAS chemicals individually when
assessing risk, and,

CONCLUSIONS
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As we have learned with the phasing out of 
other hazardous compounds in consumer 
products such as parabens and bisphenols, 
one of the most rapid ways of ensuring change 
would be by creating overwhelming demand 
for PFAS-free products.

However, this requires a concerted effort to 
raise public and industry awareness of the 
widespread distribution of these chemicals, 
as well as greater transparency of PFAS 
on ingredient listings on products or as 
contaminates on technical data sheets used by 
manufacturers or sellers. The checkered history 
of regulatory reform to eliminate toxic and 
hazardous chemicals tells us that regulatory 
change is often delayed, often following 
consumer and political pressure predicated on 

emerging yet unequivocal scientific evidence 
of grave concerns.

Alongside such efforts, much more research 
is needed to investigate the full extent of 
contamination of PFAS in the US food supply, 
and to identify ways in which citizens can 
choose foods, other products, and lifestyles 
that minimize their current exposures.

There is also an urgent need to prioritize 
research into: alternatives to PFAS across 
all current industrial applications; finding 
environmentally safe ways of decontaminating 
aquifers and ecosystems, and; safe ways 
of enhancing the safe biotransformation 
(detoxification) of PFAS in humans.
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VISIT BanPFAS.org TO TAKE A STAND AGAINST PFAS

Please join ANH-USA in saying ‘No to PFAS’ and ‘Yes to PFAS-free’. We will be pushing hard 
for both regulatory and industrial reform, while doing what we can to raise awareness of the 
dangers of PFAS. 

Help us rid America of this dangerous and insidious group of synthetic compounds and donate 
to ANH-USA, by supporting our  lobbying efforts  and/or our  educational work.

Thank you.
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regulations-pfas/ 

Sydney Morning Herald Carrie Fellner carrie.fellner@smh.com.au https://www.smh.com.au/national/58-billion- 
day-of-reckoning-looms-for-3m-over-toxic- 
forever-chemicals-20230203-p5chri.html 

New York Times Sarah Hurtes sarah.hurtes@nytimes.com https://www.theguardian.com/us- 
news/2021/feb/15/forever-chemicals- 
breastfeeding-contamination-pfas 
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Scientists publishing on PFAS 

Name Establishment Contact Recent publication 
Dr Madjid Mohseni Department of Chemical and 

Biological Engineering, 
University of British 
Columbia, Canada 

madjid.mohseni@ubc.ca https://www.sciencedirect.com/science/a 
rticle/abs/pii/S0045653523000097 

Carol Kwiatkowski Department of Biological 
Sciences, North Carolina 
State University, USA 

kwiatkowskicf@gmail.com https://pubs.acs.org/doi/10.1021/acs.estl 
ett.0c00255 

Juliane Glüge Depart of Chemistry and 
Applied Biosciences, 
Eidgenössische Technische 
Hochschule Zürich 

juliane.gluege@chem.ethz.ch https://pubs.rsc.org/en/content/articlelan 
ding/2020/em/d0em00291g 

Tracey J. Woodruff University of California, USA tracey.woodruff@ucsf.edu https://annalsofglobalhealth.org/articles/ 
10.5334/aogh.4013 

Katherine E. Pelch University of North Texas 
Health Science Center, USA 

kpelch@nrdc.org https://www.sciencedirect.com/science/a 
rticle/pii/S016041202200335X 

Lauren Richter Social Science Environmental 
Health Research Institute, 
Northeastern University, 
USA 

richter.l@husky.neu.edu https://journals.sagepub.com/doi/10.117 
7/0306312718799960 

Amina Salamova Paul H. O’Neill School of 
Public and Environmental 
Affairs Indiana University, 
USA 

asalamov@indiana.edu https://pubs.acs.org/doi/abs/10.1021/acs 
.est.0c06978 

Mark L. Brusseau Department of 
Environmental Science, 
University of Arizona, USA 

brusseau@email.arizona.edu https://www.sciencedirect.com/science/a 
rticle/abs/pii/S0048969720335373 

Suzanne E. Fenton Division of the National 
Toxicology Program, 
National Institute of 
Environmental Health 
Sciences, USA 

fentonse@niehs.nih.gov https://www.sciencedirect.com/science/a 
rticle/pii/S0300483X2100353X 

Alissa Cordner Depart of Sociology, 
Whitman College, USA 

cordneaa@whitman.edu https://pubs.acs.org/doi/full/10.1021/acs. 
est.1c03565 

Prof Ian T. Cousins Department of 
Environmental Science, 
Stockholm University 

ian.cousins@aces.su.se https://pubs.rsc.org/en/content/articleht 
ml/2020/em/d0em00147c 

Leena A. Nylander- 
French PhD 

Department of 
Environmental Sciences and 
Engineering, Gillings School 
of Global Public Health, USA 

leena_french@unc.edu https://onlinelibrary.wiley.com/doi/full/1 
0.1002/ajim.23454 
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ATSDR minimal risk levels for PFAS 
Source: Agency for Toxic Substances and Disease Registry: Toxicological Profile for Perfluoroalkyls 
https://www.atsdr.cdc.gov/toxprofiles/tp200.pdf 

Table 1-2. Overview of Minimal Risk Levels Derived for Perfluoroalkyls 

Compound 
Inhalation MRLs Oral MRLs 

Acute Intermediate Chronic Acute Intermediate Chronic 
PFOA Xa X X X 3x10-6 mg/kg/day 

(Table 1-3) 
X 

PFOS X X X X 2x10-6 mg/kg/day 
(Table 1-4) 

X 

PFHxS X X X X 2x10-5 mg/kg/day 
(Table 1-5) 

X 

PFNA X X X X 3x10-6 mg/kg/day 
(Table 1-6) 

X 

PFDA X X X X X X 
PFUnA X X X X X X 
PFHpA X X X X X X 
PFBS X X X X X X 
PFBA X X X X X X 
PFDoDA X X X X X X 
PFHxA X X X X X X 
FOSA X X X X X X 
aX indicates that no MRL was derived. 

FOSA = perfluorooctane sulfonamide; PFBA = perfluorobutanoic acid; PFBS = perfluorobutane sulfonic acid; PFDA = 
perfluorodecanoic acid; PFDoDA = perfluorododecanoic acid; PFHpA = perfluoroheptanoic acid; PFHxA = perfluorohexanoic acid; 
PFHxS = perfluorohexane sulfonic acid; PFNA = perfluorononanoic acid; 
PFOA = perfluorooctanoic acid; PFOS = perfluorooctane sulfonic acid; PFUnA = perfluoroundecanoic acid 

The oral databases were considered adequate for derivation of intermediate-duration oral MRLs for 
PFOA, PFOS, PFHxS, and PFNA based on laboratory animal data. The databases were not considered adequate for derivation of 
MRLs for the other perfluoroalkyls. Hepatic, immune, and developmental endpoints were the most sensitive targets in laboratory 
animals exposed to PFOA (see Figure 1-4) and PFOS (see Figure 1-5), respectively. The most sensitive targets were hepatic and 
thyroid endpoints for PFHxS and body weight and developmental endpoints for PFNA. As discussed in Section 1.2, toxicokinetic 
and mechanistic differences exist between humans and laboratory animals, in particular differences in elimination rates and the 
relevance of effects associated with activation of PPARα. The uncertainties in the relevance of animal data for developing 
screening levels are decreased by focusing on health outcomes also reported in epidemiological studies or involving PPARα-
independent mechanisms of action and estimating a POD using serum perfluoroalkyl concentrations. The MRL values for PFOA, 
PFOS, PFHxS, and PFNA are summarized in Tables 1-3, 1-4, 1-5, and 1-6 and discussed in greater detail in Appendix A. 
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Table: Summary data from FDA Total Diet Study (TDS) (2019-2021) 

PFAS* concentration detected** (ng/kg=parts per trillion [ppt])† 
Note: pink cells show the only positive values in 718 samples 

Dataset 5 onwards PFUdA PFDoA PFTrDA 
Samples 
collected 
n = 718 

FDA 
dataset ‡ 

Positive 
samples 
n = 17 

PFOS PFDA PFNA 

FY2018 1 Turkey, Ground 86 <MDL <MDL - - - 

FY2018 1 

Tilapia; Not 
Elsewhere 
Classified (NEC); 
Raw - Fresh, 
Frozen, Natural 
State 

87 <MDL <MDL - - - 

FY2018 2 

Tilapia; Not 
Elsewhere 
Classified (NEC); 
Raw - Fresh, 
Frozen, Natural 
State 

83 <MDL <MDL - - - 

FY2020 3 Cod, baked 98 <MDL 233 - - - 

FY2018 4 
Fish sticks or 
patty, frozen, 
oven-cooked 

33 <MDL 50 - - - 

FY2018 4 
Tuna, canned in 
water, drained 76 72 <MDL - - - 

FY2018 4 Powder, protein 140 <MDL <MDL - - - 
FY2021 5 Tilapia, baked 28 <MDL <MDL <MDL <MDL <MDL 

FY2021 5 
Shrimp, pre- 
cooked, shells 
removed, no tails 

216 <MDL <MDL 233 71 <MDL 

FY2021 5 Cod, baked <MDL 23 87 151 <MDL <MDL 
FY2021 6 Cod, baked 62 44 104 147 <MDL <MDL 

FY2021 6 
Shrimp, pre- 
cooked, shells 
removed, no tails 

<MDL 36 <MDL 149 23 207 

FY2021 7 Tilapia, baked 233 <MDL <MDL <MDL <MDL <MDL 

FY2021 7 Beef, ground, 
pan-cooked 

41 <MDL <MDL <MDL <MDL <MDL 

FY2021 7 Cod, baked <MDL <MDL 66 76 <MDL <MDL 

FY2021 7 

Shrimp, pre- 
cooked, shells 
removed, no tails <MDL <MDL <MDL 42 <MDL <MDL 

FY2021 7 
Salmon, 
steaks/fillets, 
baked 

<MDL <MDL <MDL 80 <MDL <MDL 

FY2020 3 
Kale, fresh, 
pan-cooked 
(n = 4) 

<MDL <MDL <MDL - - - 

FY2021 5 <MDL <MDL <MDL <MDL <MDL <MDL 
FY2021 6 <MDL <MDL <MDL <MDL <MDL <MDL 
FY2021 7 <MDL <MDL <MDL <MDL <MDL <MDL 
*PFAS chemicals analyzed: PFOA = Perfluorooctanoic acid; PFOS = Perfluorooctanesulfonic acid; PFBA = Perfluorobutanoate; PFHpS = 
Perfluoroheptanesulfonic acid; PFPeA = Perfluoropentanoic acid; PFHxA = Perfluorohexanoic acid; PFHxS = Perfluorohexanesulfonic acid; 
PFHpA = Perfluoroheptanoic acid; PFBS = Perfluorobutanesulfonic acid; PFPeS = 1,1,2,2,3,3,4,4,5,5,5-Undecafluoro-1- pentanesulfonic 
acid; NaDONA = Sodium dodecafluoro-3H-4, 8-dioxanonanoate; HFPO-DA = Hexafluoropropylene oxide dimer acid; PFDA = 
Perfluorodecanoic acid; PFNA = Perfluorononanoic acid; 11Cl-PF3OUdS = 11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid; 9Cl-
PF3ONs = Potassium 9-chlorohexadecafluoro-3-oxanonane-1-sulfonate; PFUdA = Perfluoroundecanoic acid; PFDoA = Perfluorododecanoic 
acid; PFTrDA = Perfluorotridecanoic acid; PFTeDA = Perfluorotetradecanoic acid. 

**Method Detection Limit (MDL) for individual PFAS compounds by dataset: Datasets 1, 2 & 3: PFOS=82; PFDA=43; PFNA=28. Dataset 4: 
PFOS=28, PFDA=22; PFNA=29. Datasets 5, 6 & 7: PFOS=28; PFDA=22; PFNA=29; PFUdA=30; PFDoA=16; PFTrDA=68. 

†Only positive samples shown. Where no value given for other PFAS compounds no detectable PFAS was found (i.e. less than MDL). 

‡ Data source: FDA Total Diet Study 2019-2021 (https://www.fda.gov/food/process-contaminants-food/analytical-results-testing- food-
pfas-environmental-contamination). 
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EPA’s Proposed Action for the PFAS National Primary 
Drinking Water Regulation (NPDWR) 

Compound Proposed MCLG* Proposed MCL** 
(enforceable 
levels) 

PFOA 0 ppt† 4.0 ppt† 
PFOS 0 ppt† 4.0 ppt† 
PFNA 
PFHxS 

1.0 (unitless) 
Hazard Index‡ 

1.0 (unitless) 
Hazard Index‡ 

PFBS 
HFPO-DA (commonly referred to 
as Gen X Chemicals 

*Maximum Contaminant Level Goals
**Maximum Contaminant Levels
†ppt = parts per trillion (also expressed as ng/L)
‡The Hazard Index is a tool used to evaluate potential health risks from exposure to chemical Data
source: https://www.epa.gov/sdwa/and-polyfluoroalkyl-substances-pfas
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