PFAS IN KALE
PILOT STUDY

PFAS “forever chemicals”

found in conventionally
and organically farmed kale

samples nationwide
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Introduction

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.’

PFAS are a class of over 12,000 discrete
chemicals used in an incredibly wide range
of consumer and industrial applications? with
histories of use in the aerospace, automotive,
construction, and electronics industries going
back to the 1940s.2 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 flosses* and tampons.® 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.® 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.” 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.®

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.'@Both chemicals have caused tumors
in animal studies.™
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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.' 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.™

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 fish™, peanut butter'®, pasta
sauces, ketchup, cooking oils, and more.



METHODS

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 vegetables'®, 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.

PLATE 1 (STOP+SHOP, NY):
CONVENTIONAL KALE, LOOSE

PLATE 2 (STOP+SHOP, NY): ORGANIC PLATE 2 (STOP+SHOP, NY): ORGANIC
KALE, FRONT OF PLASTIC PACKAGING KALE, BACK OF PLASTIC PACKAGING
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PLATE 8 (PUBLIX, GA): CONVENTIONAL PLATE 8 (PUBLIX, GA): CONVENTIONAL

KALE, FRONT OF PLASTIC PACKAGING KALE, REAR OF PLASTIC PACKAGING
PLATE 4 (PUBLIX, GA): ORGANIC KALE, PLATE 4 (PUBLIX, GA): ORGANIC KALE,
FRONT OF PLASTIC PACKAGING REAR OF PLASTIC PACKAGING

PLATE 5 (WEIS, PA): CONVENTIONAL PLATE 6 (WEIS, PA): BABY KALE,
KALE, LOOSE ORGANIC, PACKAGED IN PLASTIC BOX
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PLATE 7 (WHOLEFOODS, AZ):
ORGANIC RED KALE, LOOSE
(PLACED WITHIN PFAS-FREE COLLECTION
BAG SUPPLIED BY EUROFINS).

PLATE 8 (WHOLEFOODS, AZ):
ORGANIC GREEN KALE, LOOSE
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Sixteen PFAS compounds were analyzed in
each sample, namely:

e Perfluorobutanoic acid (PFBA)

e Perfluoropentanoic acid (PFPA)

e Perfluorohexanoic acid (PFHxA)

e Perfluoroheptanoic acid (PFHpA)

e Perfluorooctanoic acid (PFOA)

e Perfluorononanoic acid (PFNA)

e Perfluorodecanoic acid (PFDA)

e Perfluorobutane sulfonic acid (PFBS)
e Perfluoropentane sulfonic acid (PFPS)
e Perfluorohexane sulfonic acid (PFHxS)
e Perfluoroheptane sulfonic acid (PFHS)
e Perfluorooctane sulfonic acid (PFOS)
e 4 8-Dioxa-3H-perfluorononanoic acid
e 9CI-PF3ONS

e HFPODA

e 11CI-PF30UdS

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.



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.
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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.



DISCUSSION

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).'®

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."” 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® to 2 x 10° (= 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.™
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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.'” 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



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.'

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.?° 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.?’

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

Human Health Concerns

Studies have demonstrated a wide range
of negative health effects from exposure to
PFAS including cancer,*® weakened immune
systems among children,** weight gain,®
and liver, kidney, thyroid, and reproductive
problems.?6 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.®®

These concerns are amplified by PFAS’s ability
to bioaccumulate.?” 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.?® 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. ' (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.?”

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,® 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 added?® 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.



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,® 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.®

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

e 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.

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

e 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.



REGULATORY
STATUS

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.%2 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 (PMNSs) 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.* 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.
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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.®

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.*

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).* 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.% 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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WHY A PFAS
BAN CANNOT
BE DELAYED!

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 ¥, the actions it proposes involve little
more than monitoring and limited clean up
efforts.
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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.®

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.® 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.’

11



CONCLUSIONS

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:

e 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,

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

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

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

¢ |t makes no scientific sense to view each of
12,000 PFAS chemicals individually when
assessing risk, and,
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e 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.

BANN 5.
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As we have learned with the phasing out of
other hazardous compounds in consumer
products such as parabens and bisphenals,
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

© 2023 Alliance for Natural Health USA

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.

13



VISIT 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 jlsls]e)ilils K=Y i{e]a &y @nd/or our f=e[Tler=1ile]a -1 M"Yl 4 @

Thank you.

ACKNOWLEDGEMENTS
This pilot study, the report and the dissemination was funded by a grant received from the

Orthomolecular Medicine Fund. Thanks to Marta Tofield for design and layout for full report,
to Melissa Smith for creating graphs, and to Paraschiva Florescu for editorial support.

© 2023 Alliance for Natural Health USA 14


http://www.banpfas.org
https://anh-usa.org/donate-lobbying/
https://anh-usa.org/donate-education/
http://www.banpfas.org

REFERENCES

"Sunderland, E.M. et al. (2019). ‘A review of the pathways of human exposure to poly- and perfluoroalkyl substances
(PFASs) and present understanding of health effects’. Journal of Exposure Science & Environmental Epidemiology, 29
(2), pp.131-147. Download.

2Salvatore, D. et al. (2022). ‘Presumptive Contamination: A New Approach to PFAS Contamination Based on Likely
Sources’. Environmental Science & Technology Letters, 9 (11), pp.983-990. Download.

$National Institute of Environmental Health Sciences. (2023). Perfluoroalkyl and Polyfluoroalky! Substances (PFAS).
Download.

4Segedie, L. (2022a). ‘Concerning Amounts of Toxic PFAS ‘Forever Chemicals’ in Tooth Floss and Dental Floss — Report'.
MAMAVATION. Download

5Segedie, L. (2022b). ‘Do Your Tampons Contain PFAS “Forever Chemicals?” They Might. — Report.” MAMAVATION.
Download.

6 Hopkins, Z. R. et al. (2018). ‘Recently Detected Drinking Water Contaminants: GenX and Other Per- and Polyfluoroalky!
Ether Acids’. Journal American Water Works Association, 110 (7), pp.13-28. Download.

" De Silva, A. O. et al. (2016). ‘Perfluoroalkylphosphinic Acids in Northern Pike (Esox lucius), Double-Crested Cormorants
(Phalacrocorax auritus), and Bottlenose Dolphins (Tursiops truncatus) in Relation to Other Perfluoroalkyl Acids’.
Environmental Science & Technology, 50 (20), pp.10903-10913. Download.

8 Gomis, M. |. et al. (2015). ‘A modeling assessment of the physicochemical properties and environmental fate of
emerging and novel per- and polyfluoroalkyl substances’, Science of the Total Environment. 505, pp.981-991. Download.

® Kwiatkowski, C. F. et al. (2020). ‘Scientific Basis for Managing PFAS as a Chemical Class’, Environmental Science &
Techology Letters, 7 (8), pp.532-543. Download.

°Pan, Y. et al. (2017). ‘First Report on the Occurrence and Bioaccumulation of Hexafluoropropylene Oxide Trimer Acid:
An Emerging Concern’, Environmental Science & Technology, 51 (17), pp.9553-9560. Download.

" Betts, K.S. (2007). ‘PERFLUOROALKYL ACIDS: what is the evidence telling us?’, Environmental Health Perspectives,
115 (5). Download.

2 United States Environmental Protection Agency (EPA). (2023). Key EPA Actions to Address PFAS. Download.

8 U.S. Food & Drug Administration (FDA). (2023). Analytical Results of Testing Food for PFAS from Environmental
Contamination. Download

4 Barbo, N. et al. (2023). ‘Locally caught freshwater fish across the United States are likely a significant source of
exposure to PFOS and other perfluorinated compounds’, Environmental Research, 220 (115165). Download.

5 Segedie, L. (2022c). ‘Nut Butters & Peanut Butter Sans Toxic PFAS “Forever Chemicals” - Purchasing Guide 2022
MAMAVATION. Download.

6U.S. Food & Drug Administration (FDA). (2023). FDA Update on PFAS Activities. Download

7 Agency for Toxic Substances and Disease Registry (ATSDR). (2021). Toxicological Profile for Perfluoroalkyls.
Download.

8 Valinsky, J. (2022). ‘3M will stop making hazardous ‘forever chemicals’ starting in 2025." CNN Business. Download.

9 United States Environmental Protection Agency (EPA). (2022). Drinking Water Health Advisories for PFOA and PFOS.
Download.

© 2023 Alliance for Natural Health USA 15


https://www.nature.com/articles/s41370-018-0094-1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9648201/
https://www.niehs.nih.gov/health/topics/agents/pfc/index.cfm
https://www.mamavation.com/beauty/toxic-pfas-dental-floss-tooth-floss.html
https://www.mamavation.com/beauty/pfas-tampons.html#Mamavations_Investigation_of_Tampons_Indications_of_PFAS_Forever_Chemicals_Raw_Data.
https://awwa.onlinelibrary.wiley.com/doi/abs/10.1002/awwa.1073
https://pubs.acs.org/doi/10.1021/acs.est.6b03515
https://www.sciencedirect.com/science/article/abs/pii/S0048969714015071?via%3Dihub
https://pubs.acs.org/doi/10.1021/acs.estlett.0c00255
https://pubmed.ncbi.nlm.nih.gov/28780851/
https://ehp.niehs.nih.gov/doi/10.1289/ehp.115-a250
https://www.epa.gov/pfas/key-epa-actions-address-pfas
https://www.fda.gov/food/process-contaminants-food/analytical-results-testing-food-pfas-environmental-contamination
https://pdf.sciencedirectassets.com/272394/1-s2.0-S0013935122X00273/1-s2.0-S0013935122024926/main.pdf?X-Amz-Security-Token=IQoJb3JpZ2luX2VjEJX%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEaCXVzLWVhc3QtMSJIMEYCIQC1UL96dmiPAmvRNlaam5GTrkoYprAPf5GzzSSAAHusugIhAMsOCDX5xBfnsbkFVez6Nc9l7tfHgnVpNL82%2Fc168N4nKrwFCL3%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEQBRoMMDU5MDAzNTQ2ODY1IgzB9HigbSzIKn9s8F4qkAWNsCEmwmDTSbfWQ6L7HNn2OVwIsxwi3T69V1vQYV%2F7VKOXk4FHFKbfJt%2BXk3EDNQ7jr5Cghiqf1Hc2s9jCLHdcDaekYPXBuvECsqov8HPZrG1A1nu%2F2UFJ%2BG5Spnfv8aIkqbBroiZwXpItsOgFTwYB5RV5LejWMrmURP%2F87Gfj2hOJkYXh3KeSQuz5d6tKF14nr%2Fxk6juvi6EMolBr4U63OAjI69Wwz01wxs%2FVXOkSif3cz7wOkw6DP0%2FMR8tRw25jVw36%2F2fQ7bBEdlY%2FKHPM3Y9aAdYmIXBdiqJ6VboZ9S8DDKB3uUug2i763ZuoOFXaTnsZebFoxytDRrmu4b20NnJ6S5EPHaG90qxWzdQhtFws%2BVO9LxmE%2BC1PVLgZvuUkPyET5zQRGiAYnwCbSvFPp4m9DRchlmSdYgIq9QMIxcz2fX0u4VNMKEaFeSBjpmW1RqOQ8Cgf7Ggvjs8US7ylci2CYmeD75YJd1%2FTSPs9X3r28NVLOO5uPBdJGZ6NOSU58qmr%2BNh9pgkX3MAh7sCwHTS98jNUS1ILexhTvsuofPpAr3KirW0%2B61rnJGGV9suJkfkTR8XpmWeOu26icjOyEgYZi3ntARzowbt617mi2V4TsDi2U0kDTJYqYbxaNFTeRR7joJgHFlQ1uWaTLEJCQhdcmK4V7D96279%2B1dluszR3hVk3ABzewIfmRRLw9VwqCsLbB2dU6xKAM4vWLUhO7mx2SYAQlIzeN9Ul%2FMMcY%2FD7hy7ONRRu10uQEHVK8XcGVAv%2FfElNLxk%2FUpo8wq3p2%2BTNcSsVHJ5aPac8FI31dLsLVmm6Ah3LPV4qfWaSCWgffcogfqgrdNXGUyy1PL78EmgydKjzsZQXtmNIMLe9BzCZvK2jBjqwAd8k7LXxn4Lmz%2BXHafPCl8LjvYJ7MmygNgrGv04J4Hg74s9ZzbcbkWu0Dwhf0S4lEXF07kEItwGYkZA45s%2FbvfQ7cHEJAJES5FtdxIoyhJY%2B3lSx92K1qQZb3nxYJZQHnVbxtsD0PIXN345h%2Ff4kyBPn8FrcUrXJK2nnNghqnXHR97BJQRvPUJxilgYeefqpj9UNWRtyRRzzQHuigK0m8rI28iYSUEZ8Vgn%2BvAWdwO8A&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20230522T132357Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAQ3PHCVTYSMV3XQ75%2F20230522%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=32d1a08864b5aa1f2477c8bb4e14b2c177c4aec863035eee0743fbca0adbdf60&hash=ec8957a452acb52df27e8558f77ec41f31e5c5caad024d0f622a3b4d9c2d04f2&host=68042c943591013ac2b2430a89b270f6af2c76d8dfd086a07176afe7c76c2c61&pii=S0013935122024926&tid=spdf-5bcf1beb-4431-42f1-919b-4a788d0cf3a4&sid=50364ee776e3e44aa19964f45a805b0784d7gxrqb&type=client&tsoh=d3d3LnNjaWVuY2VkaXJlY3QuY29t&ua=1d04500c05505555510206&rr=7cb5606becc048c7&cc=gb
https://www.mamavation.com/food/nut-butters-peanut-butter-sans-toxic-pfas-forever-chemicals-purchasing-guide-2022.html
https://www.fda.gov/food/cfsan-constituent-updates/fda-update-pfas-activities
https://www.atsdr.cdc.gov/toxprofiles/tp200.pdf
https://edition.cnn.com/2022/12/20/business/3m-forever-chemicals-elimination/index.html
https://www.epa.gov/sdwa/drinking-water-health-advisories-pfoa-and-pfos

20 Schrenk, D. et al. (2020). ‘Risk to human health related to the presence of perfluoroalkyl substances in food’, European
Food Safety Authority Journal, 18 (2). Download.

21 Bundesinstitut fur Risikobewertung. (2021). PFAS Maximum levels in feedstuffs: BfR recommends improved analytics
methods. Download.

22 Naidenko, O. PhD. (2019). PFAS in Drinking Water: Hazardous at Ever-Lower Levels. Environmental Working Group.
Download.

23 National Cancer Institute — Division of Cancer Epidemiology & Genetics. (2023). PFAS Exposure and Risk of Cancer.
Download.

24 yon Holst, H. et al. (2021). ‘Perfluoroalkyl substances exposure and immunity, allergic response, infection, and asthma
in children: review of epidemiologic studies’, Heliyon, 7 (1). Download

% Liu, G. et al. (2018). ‘Perfluoroalkyl substances and changes in body weight and resting metabolic rate in response to
weight-loss diets: A prospective study’, PLOS Med, 15 (2). Download.

% Blake, B. E. and Fenton, S. E. (2020). ‘Early life exposure to per- and polyfluoroalkyl substances (PFAS) and latent
health outcomes: A review including the placenta as a target tissue and possible driver of peri- and postnatal effects’,
Toxicology, 443 (152565). Download.

27 European Chemicals Agency. (2023). Annex XV Restriction Report. Download.

2 Worley, R. R. et al. (2017). ‘Per- and polyfluoroalkyl substances in human serum and urine samples from a residentially
exposed community’, Environment International, 106, pp.135-143. Download.

2 Savvaides, T. et al. (2021). Prevalence and Implications of Per- and Polyfluoroalkyl Substances (PFAS) in Settled Dust.
Current Environmental Health Reports, 8 (4), pp.323-335 Download.

30 van Deelen, G. (2022). ‘Unintentional PFAS in Products: A ‘Jungle’ of Contamination’, Environmental Health News.
Download.

3T Hu, X. C. et al. (2019). ‘Tap Water Contributions to Plasma Concentrations of Poly- and Perfluoroalkyl Substances
(PFAS) in a Nationwide Prospective Cohort of U.S. Women’, Environmental Health Perspectives, 127 (6). Download.

32 Toxic Substances Control Act. (1975). 15 USC Ch. 53. Download.

33 Richter, L. et al. (2020). ‘Producing Ignorance Through Regulatory Structure: The Case of Per and Polyfluoroalkyl
Substances (PFAS)’. Sociological Perspectives, 64 (4), pp.631-656. Download.

34 Carpenter, Z. (2015). ‘Did the Chemical Industry Write Its Own Oversight Legislation?’, The Nation. Download.

35 Congressional Research Service. (2022). Federal Role in Responding to Potential Risks of Per- and Polyfluoroalky!
Substances (PFAS). Download.

% United States Environmental Protection Agency (EPA). (2023). Per- and Polyfluoroalky! Substances (PFAS). Proposed
PFAS National Primary Drinking Water Regulation. Download.

87 Whitehouse Council on Environmental Quality. (2023). Biden-Harris Administration Progress on Per- and Polyfluoroalky!
Substances: Steps Taken and Ongoing Action. Download

% European Chemicals Agency. (2023). Per- and polyfluoroalkyl! substances (PFAS). Download.

¥ 1vy, D. J. etal. (2012). ‘Global emission estimates and radiative impact of C,F, , C.F,,, C,F , C.F and CF. /,
Atmospheric Chemistry and Physics, 12 (16), pp.7635-7645. Download.

© 2023 Alliance for Natural Health USA 16


https://efsa.onlinelibrary.wiley.com/doi/full/10.2903/j.efsa.2020.6223
https://www.bfr.bund.de/cm/349/pfas-maximum-levels-in-feedstuffs-bfr-recommends-improved-analytical-methods.pdf
https://www.ewg.org/news-insights/news/pfas-drinking-water-hazardous-ever-lower-levels
https://dceg.cancer.gov/research/what-we-study/pfas#:~:text=In%202017%2C%20the%20International%20Agency,kidney%20and%20testis%20in%20heavily
https://pubmed.ncbi.nlm.nih.gov/34712855/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5810983/
https://pubmed.ncbi.nlm.nih.gov/32861749/
https://echa.europa.eu/documents/10162/f605d4b5-7c17-7414-8823-b49b9fd43aea
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5673082/
https://pubmed.ncbi.nlm.nih.gov/34985714/
https://www.ehn.org/pfas-products-2656825930.html
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6792361/
https://uscode.house.gov/view.xhtml?path=/prelim@title15/chapter53&edition=prelim
https://journals.sagepub.com/doi/10.1177/0731121420964827
https://www.thenation.com/article/archive/did-chemical-industry-write-its-own-oversight-legislation/
https://sgp.fas.org/crs/misc/R45986.pdf
https://www.epa.gov/sdwa/and-polyfluoroalkyl-substances-pfas
https://www.whitehouse.gov/wp-content/uploads/2023/03/CEQ-PFAS-Report-March-2023.pdf
https://echa.europa.eu/hot-topics/perfluoroalkyl-chemicals-pfas
https://acp.copernicus.org/articles/12/7635/2012/

