


Environmental Working Group || PFCs and PFOA: A troubled class of chemicals used in ScotchGard, St... Page 1 of 2

LRGSR L P EIERER ERee
A,
PFCS STAINMASTER
v
GLOBAL CONTAMINANTS
Introduction

Report home

1: Consumer Products & PFCs

2: In People Everywhere

(&%)
)
A
)
192}
o
o
123
P
I}
<
=

L 2FC Health Concerns

5; PFCs in Water, Food, & Air

£ SFCs i Animals Worldwide

7: DuPont’s Spin About PFOA

& Nonstick Pans Kill Birds

%0 Ragulatory Gaps -» PEC Poliution

.11 Recommendations for Action on PFCs

irteractive Map of PFC Pallution

Shoppers Guide to PFCs

Searchable database: PFC documents

Consumers instantly recognize them as household miracles of modern chemistry,
a family of substances that keeps food from sticking to pots and pans, repels
stains on furniture and rugs, and makes the rain roll off raincoats. Industry
makes use of the slippery, heat-stable properties of these same chemicals to
manufacture everything from airplanes and computers to cosmetics and
household cleaners.

But in the past five years, the multi-billion dollar “perfluorochemical” (PFC)
industry, which underpins such world-famous brands as Teflon, Stainmaster,
Scotchgard and Gore-Tex, has emerged as a regulatory priority for scientists and
officials at the U.S. Environmental Protection Agency (EPA). The PFC family is
characterized by chains of carbon atoms of varying lengths, to which fluorine
atoms are strongly bonded, yielding essentially indestructible chemicals that until
recently were thought to be biologically inert. No one thinks so now.

A flood of disturbing scientific findings since the late 1990s has abruptly elevated
PFCs to the rogues gallery of highly toxic, extraordinarily persistent chemicals
that pervasively contaminate human blood and wildlife the world over. As more
studies pour in, PFCs seem destined to supplant DDT, PCBs, dioxin and other
chemicals as the most notorious, global chemical contaminants ever produced.
Government scientists are especially concerned because unlike any other toxic
chemicals, the most pervasive and toxic members of the PFC family never
degrade in the environment.

The U.S. EPA peremptorily forced one member of this family off the market in
2000: PFOS, the active ingredient used for decades in the original formulation of
3M’s popular Scotchgard stain and water repellent. Shortly thereafter, 3M also
stopped manufacture of a related perfluorochemical, called PFOA, that is now
under intense regulatory pressure at EPA. 3M formerly sold PFOA to DuPont,
which has used PFOA for half a century in the manufacture of Teflon. (DuPont
now now makes the chemical itself at a new facility in North Carolina.) Alarmed
by findings from toxicity studies and by the presence of PFOA in the blood of
more than 90 percent of the U.S. population, EPA is expected to announce initial
steps to regulate the chemical in early April (2003).

This report provides the first, comprehensive review ever published of the
pollution and health risks posed by PFCs, with special reference to PFOA. It is
based on a review of 50,000 pages of regulatory studies and government
documents obtained from EPA; internal documents from DuPont and 3M disclosed
in ongoing litigation; and an examination of a growing body of independent
studies on the toxicity and environmental occurrence of PFCs.

This report also explains how major companies like 3M and DuPont, who
endlessly boast about their scientific prowess, could get away with permanently
contaminating the entire planet for decades amid assurance from the chemical
industry that it practices “responsible care” with respect to public health and the
environment.
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PFOA and other PFCs come from common
products in every home

Non-stick pans, furniture, cosmetics, household cleaners, clothing, and packaged
food containers can all contain PFCs, many of which break down into PFOA in the
environment or in the human body. The brand names are well-known: Teflon,
Stainmaster, Scotchgard, SilverStone, and others. PFCs are also used in a vast
array of industrial products and processes.

Teflon and PFOA: Teflon itself is not PFOA (C8), but PFOA is used to
manufacture Teflon and is released to the air, along with other PFCs,
when Teflon cookware is heated to broiling temperatures [Extract].

PFOA is also emitted to air and water at Teflon manufacturing plants.

Other common consumer products and PFOA (fluoropolymers
and telomer alcohols): PFOA also comes from products designed to
repel soil, grease, and water, including carpet and furniture
treatments, food wraps, sprays for leather, shoes and other clothing,
paints and cleaning products - and from products like shampoo and
floor wax, where PFCs are used as surfactants. These PFC products
include formulations like Stainmaster fabric protection and Zonyl
paper protection, and are made with chemicals that break down into
PFOA and related chemicals in the environment and inside the body.
[Extract | Full Document]

Industrial pollution and PFOA: Chemical companies like DuPont
and 3M have not been required by law to monitor or report emissions
of PFOA, PFOS or other PFCs into air, water or landfills because the
chemicals are completely unregulated—so all emissions are legal.
Industry studies submitted to EPA provide the companies’ partial
estimates of pollution loadings, but only for recent years and only
from manufacturing plants, not from “downstream” industrial users.
From these documents we know that tons of PFOA have been released
annually as air and water pollution from DuPont and 3M plants in West
Virginia, North Carolina, Minnesota and Alabama; and from carpet,
clothing, and paper industries in Georgia, North Carolina, and other
places. In 1999 alone, DuPont released over 40 tons (86,806 pounds)
of PFOA into the air and the Ohio River from its Washington Works
Teflon production facility in West Virginia. The company now boasts of
having reduced those loadings to 10 tons (20,168 pounds) in 2002.

3M'’s Original Scotchgard and PFOA: Scotchgard products made by
3M before the year 2001 break down into PFOA, among other
chemicals, in the environment [Extract | Full Document]. The
Environmental Protection Agency forced 3M to alter its Scotchgard
formulation because chemicals in the product were found to be toxic
and persistent in the environment and the human body. The public
record contains little information on the new Scotchgard formula. 3M
is using PFBS, a sister chemical to PFOS, as a replacement to PFOS
based chemistry for some products [3M Website]. PFBS does not
break down. If 3M's replacement chemistry is based on telomer
alcohols, it likely breaks down into PFOA as well.,

Other PFCs: PFOA is only one of many terminal breakdown
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compounds of household products that contain PFCs, and only one of
15 PFCs known to pollute human blood. Some other persistent
compounds that come from consumer products and are found in
human blood include PFOA's chemical "sisters" that are characterized
by carbon chain lengths either longer or shorter than PFOA's 8-carbon
chain. Another group of PFCs found in consumer products breaks
down into PFOS-like chemicals, the perfluorinated sulfonates that
formed the basis of 3M's original Scotchgard formulation.

Next Page: PFCs are in people everywhere

Jinfo@ewg.org
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Part 2:

PFOA is a pervasive pollutant in human
blood, as are other PFCs

DuPont, 3M and other PFC manufacturers had ample indications decades ago that
PFOA and other perfluorochemicals contaminate the blood of the general U.S.
population. How and why they ignored the warning signs is one of the more
distrubing chapters in the unfolding tragedy of PFC pollution.

In studies the 3M Company submitted to the government in
2001, scientists reported finding PFOA in the blood of 96 FEC ATLRE
percent of 598 children tested in 23 states and the District of
Columbia. [Extract | Full Document] Although this remains the
largest study of children's blood, it was not the first. In 1981
DuPont found PFOA in umbilical cord blood from one baby and
blood from a second baby born to female workers at its Teflon
plant in Parkersburg, West Virginia. Among seven pregnant
workers monitored by DuPont, two gave birth to babies with birth defects - one
an "unconfirmed" eye and tear duct defect, and one a nostril and eye defect [Full
Document]. That same year, DuPont reassigned 50 women from the plant {:}.

Between 1972 and 1989, no less than nine studies were published on levels of
PFCs in blood from the general population. PFOA was first tentatively identified in
human blood as early as 1976, about the time PCBs were banned. In studies
conducted in the past six years, industry scientists have detected PFOA in the
vast majority of samples tested from nearly 3000 people in the US, including
blood samples from 598 children, 238 elderly Washington State residents, and
approximately 2000 blood bank donors.

Scientists have now found 15 PFCs in human blood - every PFC for which they
have tested. In industry's 2001 study of six PFCs in human blood, scientists found
four at higher levels in children than in adults. And children showing the highest

| Full Document]. Recent laboratory studies heighten concerns about the effects
these chemicals might have on children’s health and development (1;. PFOA was
found at similar fevels in children and adults, but children may be at higher risk to
the incremental effects of PFOA exposures simply because their bodies carry
higher levels of other PFCs with toxicities similar to that of PFOA.

Once introduced, PFOA circulates in the body for years. If new exposures to PFOA
could somehow be stopped, the body would require an estimated 4.4 years to
excrete half the mass of PFOA accumulated in organs and tissues ;:i. But since
humans appear to be exposed frequently, perhaps daily, through consumer
products and environmental contamination, the fact that the body can slowly
excrete PFOA has less relevance to human health than the fact that PFOA appears
to be continually reintroduced.
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Of every 20 chzfdren tested,
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19 had blood contaminated with PFOA.

Even if PFOA were banned from use, its concentration could continue to build in
the environment and in human blood. Over time other fluorinated compounds in
common consumer products will degrade to their terminal breakdown product -
PFOA. The rate at which this transformation will occur is not known, but could
require decades or centuries, given what is known about degradation rates of
other precursor PFCs. Humans could be exposed to ever-increasing amounts of
PFOA through exposure routes driven by environmental contamination (tap water,
food, and air, for example), even as post-ban exposures to PFOA from consumer
products decline.

Fifteen PFCs have been found in human blood. In nearly 20 studies
conducted between 1972 and 2002, scientists have found all 15 PFCs targeted in
lab analyses, including:

o Eight chemicals in the PFOS family (the sulfonates), most
stemming from the original Scotchgard formulation.
Scientists have detected PFOS itself, and five chemicals that
appear as intermediates in the breakdown chain from the active
Scotchgard ingredients to the terminal breakdown product
(PFOS), including M570, M566, PFOSAA, and PFOSA. They have
detected THPFOS, a chemical structurally related to PFOS, and
PFHS and THPFDS, cousins of PFOS with a 6- and 10-carbon
chains, respectively, instead of an 8-carbon chain like PFOS. 1241,
[Excerpt | Full Document]

e Seven chemicals in the PFOA family (the carboxylic
acids), most stemming from Teflon products, and telomer
alcohol and acrylate polymer products like Stainmaster and
Zonyl chemicals used in food packaging. Scientists have found
PFOS itself, and chemical sisters to PFOA characterized by
carbon chain lengths ranging from 6 to 12 (chemicals referred to
as C6, C7, C9, C10, C11, and C12). [Excerpt | Full Document]

Evidence of blood contamination in the 1970s. Early work to define human
contamination by 3M chemicals was done not by the company but by dentists
researching fluoride in the human body. Dr. Donald Taves of the University of
Rochester's School of Medicine and Dentistry reported a surprising finding in a
workup of a sample of his own blood. His analyses showed that some of the
fluoride in his blood appeared to be organic, and unrelated to the types of fluoride
added (controversially) to public drinking water supplies for purposes of dental
hygiene.

In 1976 Dr. Taves and his collaborators tentatively identified one of the organic
fluorines in human blood samples as one of 3M's perfluorinated organics - PFOA,
or perfluorooctanoic acid - = . The authors speculated that multiple
perfluorocarbons appeared be present in human blood, and that some might be
branched, or sulfonated (another group of 3M's perfluorochemicals). The authors
presciently speculated on the source of these chemicals in blood:

"These findings suggest that there is widespread contamination of
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human tissues with trace amounts of organic fluorocompounds
derived from commercial products.... A series of compounds having a
structure consistent with that found here for the predominant form of
organic fluorine in human plasma is widely used commercially for their
potent surfactant properties. For example, they are used as water and
oil repellants in the treatment of fabrics and leather. Other uses
include the production of waxed paper and the formulation of floor
waxes...The prevalence of organic fluorine in human plasma is
probably quite high since 104 of the 106 plasma samples tested here
and all 35 in an earlier study... had measureable quantities....
Computer assisted literature searches using Medline, Toxline and
Chemcon developed no information on [metabolism and toxicology of
these chemicals]. This was surprising with respect to the widespread
commercial use of such compounds.” ;5.

A total of nine studies were completed between 1972 and 1989 quantifying ievels
of organic fluorine in human blood - in the general population in the US,
Argentina, China, and Japan i+ .- .. In 1976 3M began testing for - and finding -
PFOA in workers' blood < - :, but for 31 years after Taves' initial discovery,
industry apparently and perhaps willfully failed to pursue studies that almost
surely would have defined and confirmed the extent to which PFOA had
contaminated the general population.

Despite the many findings of PFCs in human blood available in the peer-reviewed
literature, 3M's medical director expressed "surprise" :v~ when 1997 company-
sponsored tests showed PFOS not only in workers' blood, but also in supposedly
clean blood - samples from U.S. blood banks that were to be used as control
samples in the tests. 3M withheld the findings for nine months while conducting
confirmatory tests.

3M began a series of studies at their environmental laboratory to define the
extent to which their chemicals contaminate people and the environment. In
March and April 1998 3M's environmental lab finalized ten new studies that

confirmed the presence of PFCs in the blood of the general population.

Perfluorochemicals were found in 18 pooled blood bank samples from all across
the U.S. and in blood samples taken in the remote Linxian and Shandong
provinces in rural China in samples drawn in 1984 and 1994. In only one group of
samples were PFCs not found: ten archived blood samples taken from Korean
War-era U.S. military recruits sampled between 1948 and 1951, about 10 years
before PFOS chemicals went into commercial production.

1948-1951 - Korean
War era U.S. military
recruits, 10 pooled
samples

1957 - Sweden, 10 individual
samples

1969-1971 - Michigan, 5
individual samples from a breast PFOS
cancer study

1971 - Sweden, 10 individual

PFOS

samples PFOS
1976 - U.S., 6 pooled samples PFOA
from heart disease study
1980 - U.S., 3 pooled samples PFOS
from heart disease study
1984 - Linxian, rural China PFOS

province, 6 individual samples*

1985 - U.S., 3 individual samples PFOS
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from heart disease study

1994 - Shandong, rural China

province, 6 individual samples* PFOS

. . PFOS, PFOA, PFHS,
1995 - U.S. children in 23 states PFOSA, PFOSAA, M570,

plus District of Columbia M556

PFOS, PFOA, PFHS,
PFOSA, PFOSAA, M570,
M556

1999 - U.S. elderly in Seattle,
Wash.

PFOS, PFOA, PFOSA,
2000 to 2002 - U.S. blood from PFOSAA, M570, M556,

:ngr?eesrcm and blood bank C6, C7, C9, C10, C11,
C12, THPFOS, THPFDS

*Note: In 3M documents AR226-0178 7 and AR22G-0202:¢, the levels of PFOS found in the 1934

and 1994 rural China samples are not distinauished separately. Three of the 12 individual samples
from the 2 sample groups wera composited for o totat of O sanrples analyzed, PFOS was found in 3
of these 9 samples at levels hetwoeon 1oand Uopph,

Source: AR226-01780, AR2ZG-02007 + aried ARG 607

PFCs in children's blood. On May 15, 2001, three years to the day from 3M's
first "notice of substantial risk," alerting EPA to the widespread contamination
of humans and wildlife with their Scotchgard chemical, PFOS, 3M's Medical
Director Larry Zobe! gave EPA more significant news - some perfluorochemicals
appear to be far more prevalent in children than in adults, and in some children,
levels are as high as in 3M plant workers

3M had based all prior blood tests for the general popuiation on pooled samples
from blood supply warehouses. In a new series of tests, 3M analyzed individual
samples from 598 children ages 2 through 12 from 23 states and the District of
Columbia, and from 600 adults (primarily ages 20-69) from six blood banks
across the U.S. 3M's May 15th 2001 report to EPA showed that of the six PFCs
found in the blood samples, four are found at higher levels in children than in
adults [EWG Extract | EWG Full Document]. And children showing the highest
levels are within the range of what has been measured in 3M workers (3:. Recent
laboratory studies heighten concerns about the effects these chemicals
might have on children's health and development. 3M's May 15, 2001 report to
EPA shows that:

e All 598 children and 883 adults tested have organic
fluorinated chemicals in their blood. For many individual
perfluorochemicals, some people have levels below the level of
quantification. However, every person sampled thus far has
detectable levels of organic fluorine. This type of fluorine is
unrelated to the fluoride that is added to public drinking water
supplies and is considered to be a surrogate measure for the
presence of perfluorochemicals -

¢ Children showing the highest levels are within the range
measured in 3M plant workers. PFOS was found in the group
of children tested at a maximum concentration of 515 ppb. In
3M's Sumitomo plant in Japan, the highest level measured in
plant workers in a 1999 study was 628 ppb ::: .. Notably, the
U.S. Environmental Protection Agency found that workers’
exposures to PFOS are dangerously close to the levels at which
adverse effects are reported in studies of laboratory animals, in
what EPA refers to as a potentially unacceptable "margin of
exposure" ‘1., 3M's new blood study for the first time puts some
children in a range overlapping with worker exposures. The
same is true for PFOA, At the 3M plant in Decatur, AL, worker
blood levels of PFOA ranged from 40 to 12,700 ppb in 2000,
while PFOA was detected in children as high as 56 ppb 17
[Extract | Full Document].
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¢ Some children have levels of perfluorochemicals in their
blood at far higher levels than initial tests had shown. A
1999 pilot study of 12 children showed a maximum
concentration of PFOS in sera of 115 ppb; the new study puts
the maximum at 515 ppb. In the 1999 study, PFHS was found at
a maximum of 100 ppb. In 3M's 2001 study, PFHS was found at
more than seven times this level (a maximum of 712 ppb).
Children at the highest levels of exposure show concentrations
up to 48 times those of an average child.

e Levels are higher in children than in adults in the general
population. Of the six PFCs found in the blood samples in 3Ms
2002 study, four are found at higher levels in children than in
adults (PFHS, PFOSAA, M570, and M556)[EWG Extract | EWG
Full Document]. Levels of PFHS are notably higher in children
than in adults. In short-term laboratory animal studies, PFHS
causes cellular damage to the thyroid and disrupts the ability of
cells to communicate with each other, just like PFOS and PFOA
or chemicals that break down into PFOA.

¢ One of the perfluorochemicals, M556, is far more
prevalent in children than adults. 3M found this chemical in
every one of the 598 children tested, but in fewer than five
percent of the adults tested. M556 is an intermediate breakdown
product of Scotchgard chemicals used in fabric and carpet
protection, as the body converts the chemicals into PFOS. This
result points to the possibility that children are exposed to higher
levels of Scotchgard compared to adults, perhaps because of
different behavior patterns. Alternatively, children could
metabolize these chemicals more slowly than adults, which
would lead to children being exposed to perfluorinated
metabolites for longer periods of time

PFCs may be even longer-lived in the human body
than previously suspected.

The 2001 children's blood study came when 3M was also backtracking on claims
of how long-lived these chemicals are in the human body. 3M's estimates of the
half-life of PFOS in the human body (the time it takes humans to excrete half of
the amount of the chemical in their bodies) have oscillated between about one
and nine years. In a 2002 study based on serum levels of PFOS in nine former 3M
plant employees, 3M scientists estimate that the chemical's half-life in people is
8.7 years ~: [Extract | Full Document].

In the same group of former employees, 3M has most recently estimated a
human half-life of 4.4 years for PFOA . - . The estimated human half-life has
increased as 3M has tracked workers more thoroughly : - ::; [Extract | Full

One peculiarity of perfluorochemicals is that the half-life in the body is less
relevant to health concerns than it is for other chemicals. Scientists have found
no mechanism by which PFOA and other terminal PFCs can be broken down in the
environment. This means that every PFOA molecule on the planet is here to stay.
Opportunities for humans (and other animals) to be exposed continuously to
PFOA would continue even if it were banned.

Next Page: PFCs last forever.
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3M Company, Corporate Occupational Medicine Department, US EPA AR226-0611.

-+ 3M. 2002. Analysis of pooled human sera and plasma and monkey sera for
fluorocarbons using exygen method ExM-023-071. Report prepared for 3M, St.
Paul, MN by Exygen Research, State College, PA. Sponsor study number E02-
1071; Exygen Study Number: 023-082 U.S. EPA Administrative Record AR226-
1152,
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3M: PFOA is “...completely resistant to biodegradation”

EPA: “PFOA is persistent in the environment. It does not hydrolyse,
photolyse or biodegrade under environmental conditions.” [Extract |

Speed is of the essence in the ongoing government reviews. Every new molecule
of PFOA produced by the chemical industry in the coming years will be with us
forever. PFOA never breaks down.

Even if PFOA were banned today, the global mass of PFOA would continue to rise,
and concentrations of PFOA in human blood could continue to build. tong after
PFOA is banned, other PFC chemicals from 50 years of consumer products will
continue to break down into their terminal PFOA end product, in the environment
and in the human body.

Global Mass of PFOA will increase and never decline after it is
banned, unlike any other environmental poflutant
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View assumptions and references for graph

Between 1973 and 1988 PCBs, DDT, and related chemicals were banned from use
in the U.S. and abroad when it was discovered that their persistence and toxicity,
combined with their ability to build up in the food chain and in people, were
wreaking havoc on the environment.

Even as these notorious compounds were very publicly phased out and replaced
by safer substances, studies performed on perfluorinated chemicals like PFOA
were indicating that they also were persistent and bicaccumulative. As these
studies were completed, PFC products were quickly making their way into every
household in the U.S. in the form of 3M's Scotchgard and Scotchban products,
DuPont's Stainmaster and Zonyl products, and DuPont's Teflon.

Industry scientists knew as far back as 1976 that PFCs like PFOA would resist
breaking down in the environment. In a technical report summary of
biodegradation tests, 3M scientists expound on the persistence of their chemicals
in the environment:

"A vast array of organic compounds can be completely degraded by
microorganisms. So vast in fact that it was once believed by some
that given enough time and the proper conditions, microorganisms
could degrade any organic material. This doctrine of microbial
infallibility is still a common misconception...

Perfluorinated compounds are extremely resistant to biodegradation...
Although compounds with single fluorines have been shown to release
fluoride ions as a result of biodegradation, perfluorinated compounds
have rarely or never been shown to undergo natural degradation. For
this reason, no modification of the perfluoro components of
compounds in this study was anticipated.” ).

“...does not degrade...”
~ 3M [1976]

In 1978 PFOA was confirmed to be “completely resistant to biodegradation” in a
study done by 3M to substantiate a similar finding in a 1972 National Academy of
Sciences report [Degradation of Synthetic Organic Molecules in the Biosphere,
NAS 1972). (FC-95 and FC-143).] The primary finding of the new 3M study —
“...the results of this study suggest that these chemicals are likely to persist in
the environment for extended periods unaltered by microbial catabolism” |1}
[Extract | Full Document]. Subsequent studies showed that PFOA in water does
not break down, either via the energy of sunlight or through reactions with water
itself, processes called aqueous photolysis and hydrolysis.

Collectively, these studies show that PFOA does not break down by any known
environmental degradation mechanism: hydrolysis, photolysis, or biodegradation.
it is also not broken down in the human or animal gut, but remains unchanged in
the body, and stays for years once it finds its way in.

“Completely resistant to biodegradation”
— NAS 1972
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Unlike other persistent organic pollutants, all of which have some capacity to
breakdown in the environment, PFOA will persist indefinitely even if banned, and
will continually redistribute throughout the environment, the food chain, and the
human population. PCBs and DDT have declined in total global mass in the
decades following their respective bans in many countries, but the same will not
be true for PFOA.

Persistent Organic Pollutants

3M touts perfluorinated compounds on its website:

"It's a good guess that somewhere in the world each day there is
someone giving thanks for the powers of Scotchgard protection, that
groundbreaking, invisible wonder created by scientists at 3M nearly
50 years ago." =

3M's own studies indicated that their "invisible wonder" chemicals were more
persistent than DDT, PCB's and Dieldrin. In the late 1970s biodegradation studies
performed by 3M indicated that PFOS and PFOA would not biodegrade in activated
sewage sludge, a medium rich in microbes and used in standard indicator tests to
define upper-bound rates at which bacteria can break down chemicals.

DDT has a reported half-life of seven hours (the time required for half the original
mass of chemical to break down) in activated sewage sludge 5], and a half-life of
up to 15 years in soil field plots - . Up to 66 percent of the commercial PCB
mixture called Aroclor 1242 degraded after 28 days of exposure to activated
sewage sludge. :.: Dieldrin has been reported to have a half-life of seven years in
soil field plots. - In contrast, studies performed by 3M in 1976 and 1978 showed
that PFOA, PFOS, and other terminal breakdown products of PFC products do not
degrade at all, even in activated sewage sludge, giving them an infinite half-life.

Some PFCs break down, but the breakdown chain stops at PFOA, PFOS
and other terminal products. Later studies indicated that some PFCs related to
PFOS were capable of undergoing biodegradation, but analysis of the
biodegradation products revealed that these chemicals decompose to terminal,
non-biodegradable PFOS and PFOA - (Figure 1).

Figure 1. {Excerpt | Full Document]
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Fluorotelomers break down into PFOA, which never breaks down. Of the
fluorotelomers, used in Stainmaster and Zonyl paper and fabric protectors,
DuPont's Karzeniowski is quoted in the April 12, 2001 edition of Environmental
Science and Technology, as saying:
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"PFOS seems to behave differently from our products
[fluorotelomers]." and "Scientific information and studies on these
materials are too limited to say whether they break down or not."” 110]

But two separate studies show that fluorotelomers are not so different from the
3M compounds, in fact in some cases after biodegradation they are the same
compounds, one published in the peer-reviewed literature in 1981, and another
recently sponsored by 3M. In both of these studies, scientists found that
biodegradation of the fluoroteolomers results in PFOA and other chemicals in the
PFOA family with differing carbon chain lengths (the perfluorinated carboxylic
acids).

For example, 3M found that after the Zonyl BA-type mixture of telomer alcohols
was exposed to activated sewage sludge for 16 days, the mixture of
fluorotelomers had largely decomposed to perfluorinated carboxylic acids
containing between 5 and 12 carbon atoms - [Extract | Full Document].
Degradation of the longer chain fluorotelomers (16 carbons in length) was too
slow to measure.

Scientists at Pace Analytical Services explain that each fluorotelomer alcohol will
biodegrade to two perfluorinated carboxylic acids (PFOA and related chemicals),
an acid containing one fewer carbon than the initial telomer, and an acid
containing two fewer carbons than the initial telomer alcohol (Figure 2). i:1: The
fluorotelomer alcohol with a ten-carbon chain breaks down predominantly to

PFOA.
Figure 2.

biodegradation =~ CF{CR)COOH, CR(CR)}{COOH
CR{CRILHLRON " ivated sewage siudge (PFNA) + (PFOA)

Degradation by hydroxyl radicals in the upper atmosphere (the troposphere) is
another important means of environmental degradation. United Nations
Environmental Program guidelines suggest that a compound with an atmospheric
half-life of two days or five days or more should be considered persistent {127; this
is because atmospheric transportation is such a rapid method of molecule
transport.

DDT, the PCB mixture Aroclor 1242, and Dieldrin have been reported to undergo
decomposition by hydroxyl radicals with half lives of 5 days, 4.6 to 98 days, and
42 hours respectively - .. POSF (a semivolatile precursor of PFOS), on the other
hand, is proposed to undergo degradation with a half-life of greater than 3.7
years, if it occurs at all (in six of seven experiments, researchers observed no
degradation of POSF) ..+ . This greatly exceeds the UNEP recommendation and
provides more evidence that the perfluorinated compounds are more persistent
than the chlorinated compounds that raised such great concern in the 1970s. And
PFOS and PFOA are not believed to degrade at all by this mechanism.

Studies indicate that PFOA and PFOS are also resistant to hydrolysis, another
major means of environmental degradation, and although many PFOS derivatives
are expected to undergo slow hydrolysis (N-EtFOSE-alcohol has an estimated
hydrolysis half-life of 6.3 years or more than 27 years, in two studies), PFOS is
the ultimate product of hydrolysis.

Slow breakdown rates of consumer product chemicals to PFOS and PFOA is a
concern. EPA forced 3M to phase out use of its Scotchgard PFOS chemicals in May
of 2000 because of concerns about current levels of PFOS in human blood in
relation to levels shown to harm lab animals. EPA’s regulatory posture on PFOA
also stems from concerns over current levels in humans. In both these cases,
even if a total global production ban were in place, concentrations might continue
to rise in human blood as the chemicals in consumer products (Stainmaster
telomer alcohols, the original Scotchgard ingredients, and others), slowly break
down in the environment over several decades to their terminal degradation
products — PFOS and PFOA.
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Some PFCs can build up in the food chain, to concentrate in humans.

Although early bioconcentration studies on PFCs were not without errors, they did
indicate that PFCs would have the potential to build up in the food chain. In 1979,
3M’s Environmental Laboratory found that fish exposed to effluent from the
Company's Decatur, Alabama fluorochemicals plant had significant concentrations
of PFOS and Scotchgard’s raw ingredient N-Et PFOSE-alcohol. The authors
concluded that these compounds build up, or bioconcentrate, in fish.

In 2003, in research supported by Health Canada and Environment Canada,
Martin and coworkers determined that some PFCs could build up in the food chain
to the same extent as PCBs (15, which despite their having been banned more
than a quarter of a century ago, continue to render freshwater fish unsafe to eat
in waters across 38 states j1¢:,

PFOA is known to contaminate the food chain, including wild fish, other wildlife,
and food on grocery store shelves [Extract | Full Document], but Martin’s study
shows that other PFCs have a much greater potential to pollute the food supply.
The bioconcentration factors (BCFs) reported for some of the longer-chain
compounds in the PFOA family are equivalent to those for PCBs. These chemicals,
like PFOA, are breakdown products of fabric and paper protection formulations
(Table 1).

Table 1.

Pollution from Teflon
plants, offgas from
PFOA (Teflon, Teflon, breakdown
Stainmaster) product of
Stainmaster and
other PFC products

Found in produce,
4.0 £ 0.6 meat, and bread
in grocery stores

PFDA (10- Breakdown product
carbon version of Stainmaster and 450 £ 62 No tests available
of PFOA) other PFC products
Breakdown product
of 3MOs old e
(Pgtc:)ostchgard) Scotchgard 1,100 £ 150 E?gggcltr;][“ﬂ
formulation (pre-
2000)
Banned chemicals, Widely
formerly used in contaminates
i’g?;)(Aroclor electrical capacitors 1,000 to 25,900 meat and dairy
and other industrial products around
applications the world
PFUNA (11- Breakdown product
carbon version || of Stainmaster and 2,700 £ 400 No tests available
of PFOA) other PFC products
PFDoA (12- Breakdown product
carbon version of Stainmaster and 18,000 £ 2700 No tests available
of PFOA) other PFC products
PFTA(14- Breakdown product
carbon version || of Stainmaster and 23,000 £ 5300 No tests available
of PFOA) other PFC products

Source: Environmental Working Group compilation of BCF data in the peer-
reviewed literature.
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Analytical Laboratories, Inc.

Notes related to graph

Assumptions

1. Assumed environmental halflife for C-10 fluorotelomer alcohol:
8.6 years. We find no studies that measure degradation of C-10
under normal environmental conditions. We estimated an
environmental halflife for the C-10 fluorotelomer alcohol by
scaling the environmental halflife for DDT (10.9 years, detailed
in assumption #4) by the ratio of halflives of the alcohol and
DDT in activated sewage sludge (where DDT degrades by 50
percent in seven hours, according to Johnson (1976), and where
95% of C-10 degrades in 24 hours (Pace 2002)).

2. Increases in PFOA are calculated based on predicted breakdown
rates of C-10 fluorotelomer alcohol, assuming that 12/13ths of
the mass of the alcohol converts to PFOA, consistent with Pace
(2002).

3. Implicit in this figure is the assumption that the total moles of C-
10 fluorotelomer alcohol and PFOA in the environment, at the
time PFOA is banned, are equal.

4. Assumed environmental halflife for DDT: 10.9 years, based on
observed 81 percent decline in breast milk in Germany between
1969 and 1995 (Solomon and Weiss 2002).

References (graph)
1. Johnson RE. 1976. Res Rev 61:1-28.

2. Pace Analytical Services. 2002. Biodegradation Study Report:
Biodegradation Screen Study for Biodegradation Screen Study
for Telomer Type Alcohols. U.S. EPA Administrative Record
AR226-1149,

3. Solomon GM and PM Weiss. 2002. Chemical contaminants in
breast milk: time trends and regional variability. Environmental
Health Perspectives. 110(6), A339-447,
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Part 4:

PFC Health Concerns

In new laboratory work scientists find that low doses of PFOA harm lab animals —

Report home

Lntroduction at estimated blood levels lower than those found in some children. The
N : government initiated in-depth analyses of human risk on receiving 3M lab studies
i: Zonsumer Products & PFCs in May 2001. And now, with calculated risks to human health far too high, the

government is poised to demand rare, expedited assessments.

"1 In Pegple Evervwhere ) .
Industry’s most recent study shows organ weight changes — often a gross sign of

toxicity and damage to organ function — among lab animals exposed to PFOA in
e the womb and into early adulthood. [Reproductive effects in: males | females]
Some human children and adults have more PFOA in their blood than the
estimated levels for the animals in this study. Under duress from the
Environmental Protection Agency, 3M and DuPont are handing over
unprecedented amounts of health and safety data — some 50,000 pages worth to
date.
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Three of the four tumors caused by PFOA are on the rise in people, including
testicular, breast, liver and prostate. [Extract] PFOA also causes hypothyroidism
in lab studies, a condition linked to fetal brain damage. Hypothyroidism strikes
4.6% percent of Americans, mostly women - . Levels of PFOA in some people’s
bodies now appear to be in the range known to harm animals.

EPA’s new findings of high risk to humans. EPA instigated its in-depth
analysis of human risk from PFOA exposures on receipt of a major new study,
sponsored by 3M, in 2002. In this rat reproduction study scientists exposed rats
to PFOA in utero through early adulthood, and found damage to organs in animals
exposed to the lowest doses tested :i. [Reproductive effects in: males | females]

At the lowest dose tested, with levels of PFOA in the maternal blood of
approximately 40 parts per billion (ppb), the offspring were smaller at birth and
the adult female rats exposed in utero (F1 generation females) decreased body
weight gain at certain times in young adulthood :=' [Extracts: F1_newborn, F1
adult body weight | Full document]. At three of four doses tested, beginning with
maternal blood at approximately 120 ppb, the adult F1 generation female rats
had decreased growth of the pituitary gland [Excerpt | Full document Note:
22MB file]. The pituitary gland is often called the “master gland” in the body
because it secretes hormone that regulate many bodily processes, such as
growth, maternal care, reproduction and metabolism. When the adult F1 female
rats gave birth to their own babies {called the F2 generation), a greater number
of the F2 pups were “found dead or presumed cannibalized” :2; [Extract | Full
document Note: 22MB file]. This suggests that maternal care could have been
altered, perhaps by damage to the pituitary gland. Alternatively, the F1 mothers
may have ignored or cannibalized pups because the F2 offspring were not
healthy.

At higher doses in the rat reproduction study, corresponding to 1 part per million
(ppm) PFOA in maternal blood, seven of 60 male and six of 60 female offspring
died [Extract | Full document]. No excess mortality was found in parental animals
[Extract], which means that PFOA is more toxic to the young compared to adults.
As a group, the male offspring were emaciated, cold to touch and less active than
untreated rats. When scientists autopsied the male and female offspring, they
found significant changes in eight organs, including the brain, liver, spleen,
thymus, adrenal gland, kidney, prostate, testes and epididymides. Both male and
female offspring reached sexual maturity later and the female offspring also had
altered reproductive cycling.

3M workers involved with PFOA production typically have blood PFOA levels above
1 ppm, and as high as 114 ppm in one worker tested. DuPont does not readily
disclose worker PFOA blood levels, although a document made public in recent
litigation, marked “Personal and Confidential” shows that two of eight women
tested at the Washington Works plant in 1981 had PFOA blood levels higher than
1 ppm. [Full Document] A recently publicized internal DuPont hazard assessment
shows that people who drink water with 3 ppb PFOA for six years are expected to
accumulate blood levels of 1 ppm.[Extract and EWG analysis] PFOA is found at
this level in drinking water supplies near DuPont manufacturing facilities.

EPA classifies PFOA as carcinogenic in animals, causing testicular, pancreatic,
mammary and liver tumors in rats = . Workers exposed to PFOA have elevated
risks of dying from or seeking treatment for cancers of the pancreas and male
reproductive tract, including those of the testis and prostate.[EWG Worker Study
Document] Testicular, breast, and liver cancer have been increasing in the US
during the past 10 to 25 years.[Extract] Liver cancer alone has increased an
estimated average 4.7% a year between 1992 and 1999 i,

Five studies have shown that PFOA alters reproductive hormones in the male,
causing increased levels of estrogen and abnormal testosterone regulation (5-9)
Increased levels of estrogen have been found in exposed workers (1, 117 [Extract
| Full document]. In rats, PFOA alters growth of the prostate, testis,
epididymides, and seminal vesicles.

Eleven studies show that PFOA or chemicals that break down into PFOA damage
the thyroid gland. In 2002, monkeys exposed to PFOA for one month developed
an underactive thyroid, a condition called hypothyroidism.[Extract]}
Hypothyroidism affects an estimated 4.6 percent of Americans "::, mostly women.
Hypothyroidism can impair brain development, leading to hearing loss and
impaired growth and intellectual development.
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Four organs or tissues in the immune system and at least nine types of cells that
regulate immune function are targets of PFOA :z:-27], Thus far, scientists have
failed to find a dose of PFOA that does not damage the immune system.

So far, five different pathways have been identified that might explain how PFOA
causes cancer and other types of toxicity. These include mitochondrial toxicity;
cell membrane disruption that results in decreased cell communication;
peroxisome proliferation; increased levels of estrogen and decreased levels of
testosterone; and decreased thyroid hormone levels.

Cancer.

The federal government considers PFOA to be carcinogenic — causing liver,
pancreatic, testicular, and mammary gland tumors in rats ::: [p. 6]. Three of
these four cancers have been increasing in the US population in recent years.
Breast cancer strikes one in eight women. The incidence of testicular cancer has
risen in certain parts of the world during the last several decades and is now the
most common type of cancer in men aged 15 to 35 :::.

In two-year cancer studies sponsored by 3M and DuPont, none of the 80 rats in
the “control group” developed testicular or pancreatic tumors; in contrast, these
tumors were found in eight of 76 (11%) exposed to PFOA :, ¢ ¢« 755 In a two-
year cancer study conducted by 3M, PFOA doubled the incidence of mammary
tumors in exposed laboratory animals

3M has seen problems with these kinds of cancers among their workers as well.
In various studies of their workers” health, 3M reported increased rates of dying
or seeking care for prostate cancer, testicular cancer, and pancreatic cancer or

- disease : 115, .[EWG Worker Study Document] These worker studies typically

involve so few people that the increases are often considered to be statistically
weak. Nevertheless, the consistency of cancers among workers and in laboratory
studies is striking. While a cause and effect link between human cancers and
PFOA exposures has not been established, the increases in these cancers,
combined with ubiquitous PFOA contamination in human blood is cause for
concern.

Breast cancer.

Among girls born today, one in eight is expected to get breast cancer and one in
32 is expected to die from it . . Breast cancer in women increased an average of
1.1 percent per year between 1992 and 1999 . Among those 65 and younger,
breast cancer incidence rose 1.4 percent per year - . If these trends continue,
the granddaughters of today's young women could face a one-in-four chance of
developing breast cancer

Testicular cancer.

At its current pace, the incidence of testicular cancer is doubling about every one
and a half generations (39 years). In the U.S. the incidence of testicular cancer
rose 41.5 percent between 1973 and 1996, an average of 1.8 percent per year

.7, :vi. While rates of testicular cancer continue to drop among older men (65 and
up), testicular cancer remains the most common cancer among young men, with
the highest rate of diagnosis among men between the ages of 30 and 34.

Prostate cancer.

Prostate cancer rates rose 4.4 percent a year between 1973 and 1992, or more
than a doubling of risk in a generation. Since 1992, the incidence has declined,
but it is still 2.5 times the 1973 rate. Part of this increase can be explained by
better detection, but increased incidence has also been accompanied by an
increase in mortality — which better detection cannot explain. Prostate cancer is
now the most common cancer among U.S. men, and the second most lethal |17,

Worker studies show increased rates of developing and dying of certain
cancers.
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3M workers exposed to high levels of fluorochemicals like PFOA appear to be at
higher risks for cancers of the male reproductive system (14, 15.[EWG Worker
Study Document] Mortality studies of 3M workers at the Cottage Groove, MN
plant found that Chemical Division workers with ten or more years of employment
were 3.3 times more likely to die of prostate cancer compared to workers who did
not work in PFOA production :::.[Extract] In two other studies, one conducted in
Cottage Groove, MN and the other at a 3M plant in Decatur, Alabama, 3M found
that exposed workers had elevated risk for dying of prostate cancer or visiting the
doctor for reasons associated with having prostate cancer 15, 15}, While prostate
cancer is fairly common among older men — one in 5 or 6 will develop the
disease — only about one in 30 will die from prostate cancer and 50% of men
with prostate cancer will die after the age of 79 :4:. 3M chose not to study cancer
incidence among workers, but instead studied cause of death. The average age of
death in men working in the chemical division of 3M was 54.2 years [141.

While these two studies did not report statistically elevated risk like Gilliland et al.
did, the findings are consistent across the worker studies and also with animal
studies showing that the prostate is a target organ of PFOA {2}, Workers in the
two 3M plants are also more likely to die or seek treatment for pancreatic cancer
or disease and any type of male reproductive tract cancer, which includes
testicular and prostate cancer ::: . Neither pancreatic or testicular cancers are
as common in men as prostate cancer, and the likelihood of dying from these
diseases is not high: the lifetime risk for dying of pancreatic cancer is about one
in 87, and for testicular cancer about 1 in 5000 . Again, 3M studied cause of
death and not disease incidence. Because dying from these types of cancer is not
common, it is all the more troubling that increased risks were noted for these
diseases. If PFOA is causing these effects in workers, a much larger study than
the studies conducted by 3M would be needed to find statistically significant
effects. Nevertheless, the patterns of disease are remarkably consistent with
animal studies.

All of the worker studies conducted by 3M and DuPont have significant flaws that
prevent conclusive interpretation of study results. The flaws in the worker studies
would tend to obscure the ability of scientists to discern exposure-driven health
effects, making the many findings of health harms in various worker studies
particularly compelling. For example, in some studies 3M classified workers into
exposed or unexposed categories based on job occupation to see if there were
differences in diseases between these workers .. . Yet, in 1996, authors of
a study partially sponsored by 3M concluded that PFOA contamination among all
workers was so ubiquitous that job history could not be used as a measure for
exposure:

We expected the group of workers who were selected for the
unexposed group based on job history to have total serum fluorine
levels similar to the general population. However, we found that this
group of workers was not unexposed, having levels 20-50 times
higher than levels reported for the general population. We concluded
that job history was not an accurate metric for exposure,

Hypothyroidism.,

In eleven studies conducted between 1978 and 2002, scientists have documented
damage to the thyroid gland following exposure to PFOA and chemicals that break
down into PFOA, in monkeys and other animals ;::. »o.2: . The damage includes
cellular effects on the thyroid and hypothyroidism, a condition characterized by
low levels of thyroid hormones that control growth and metabolism and that are
critical for proper brain development.

Thyroid cancer and hypothyroidism are current human healith concerns. An
estimated 10 million people in the US have hypothyroidism 277. The condition is
of particular concern in pregnant women because thyroid hormones are critical for
proper brain development in the fetus. Small reductions in maternal thyroid
hormone levels during pregnancy have been associated with reduced IQs in
children.

In a 1998 study at the Cottage Groove, MN plant, 3M found evidence of altered
thyroid hormone regulation in workers. Medical staff measured significant
increases in thyroid stimulating hormone (TSH) in workers with higher PFOA
blood levels 1= . ..[TSH Findings: 1998 Study | DuPont Summary of TSH |
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Dupont Hazard Assessment] High TSH levels are one sign of an underactive
thyroid and resulting low thyroid hormone levels; the pituitary gland in the brain
will secretes extra TSH as a signal to stimulate thyroid hormone production.

Industry scientists found a trend towards decreased thyroid hormone levels in
every group of PFOA-exposed animals in a 2002 monkey study, 1201 [Extract] and
increased cellular damage In the thyroids of rats exposed to chemicals that break
down into PFOA i:0-251. The cellular changes are the same type caused by a
prolonged state of hypothyroidism and are also associated with developing
thyroid tumors in rodents iz, :». DuPont has never tested whether the chemicals
that break down into PFOA cause tumors.

Three new studies show that compounds that break down into PFOA in the body
also target the thyroid. Although detailed study information is claimed as CBI
(Confidential Business Information) and redacted from the public record (23}
[Extract], presentations made by DuPont to the EPA indicate that the thyroid was
a target for all of the fluorinated telomers tested, including those known to break
down into PFOA i»:5: [Extract | Full document]. DuPont interpreted these effects as
“non-adverse physiological responses,” but under their claim of “CBI” privilege
provided no information on the specific types of effects seen ::3:.

An underactive thyroid gland in adults can lead to fatigue, depression, anxiety,
unexplained weight gain, hair loss, and low libido. More serious, however, are the
effects of thyroid hormone disruption for the developing fetus and child. Fetuses,
infants and children who experience more significant changes in hormone levels
may suffer mental retardation, loss of hearing and speech, abnormal testicular
development or deficits in motor skills. In older children, depressed thyroid levels
have been associated with lower motivation to learn and attention deficit disorder

Industry attempts to obscure and minimize thyroid findings. 3M and DuPont
continue to downplay the effects of PFCs on the thyroid. In a study co-authored
mostly by industry scientists, the researchers state that “there were no APFO
[PFOA]-related changes in clinical chemistry, hormones, or urinalysis, or
hematological effects” in monkeys. Yet later in the article, the scientists include a
table showing that PFOA exposures led to significantly decreased thyroid hormone
levels, and the authors report that thyroid hormones became more normal after
PFOA exposure stopped . .[Extract]

Similarly, in 1998, 3M scientists published a study that included a table showing
that workers with high blood levels of PFOA had statistically significant increases
in TSH, a measure of hypothyroidism - [Extract]. Yet, they failed to discuss this
finding in the study summary, results or discussion section.

DuPont recently presented data to the EPA showing that their fluorotelomer
compounds affect the thyroid, but interpreted these effects as “non-adverse
physiological responses,” and provided no specific details of the thyroid effects,
citing this data as “Confidential Business Information” .

3M recently undertook a comprehensive assessment of the effects of PFOA to the
fetus. Inexplicably, among the many health endpoints studied, they neglected to

assess the thyroid at all -1, even though PFCs are so clearly linked to thyroid
damage in other studies, and PFOA has been found to cause hypothyroidism in
monkeys.

Immune system problems.

In laboratory studies PFOA causes toxicity to four organs or tissues in the immune
system and at least nine types of cells that regulate immune function i2, 3z, 37
PFOA has long been known to damage the immune system, but in the most
recent study scientists learned that exposures to PFOA early in life are more
harmful than in adulthood. In this study scientists failed to find a dose that did
not damage the immune system. The spleen and thymus, both critical to immune
function, were atrophied among animals exposed in the womb and through early
adulthood; spleen atrophy occurred at the lowest dose tested.

In industry’s latest animal study, every dose tested harmed the spleen, a gland
where specialized cells called B cells mature and then produce antibodies critical
to combating disease. The thymus gland seems particularly sensitive to chemicals
in the PFC family. Lodged behind the breastbone and above the heart in humans,
the gland plays a critical role in immunity, manufacturing T cells that recognize
and destroy bacteria, viruses, and cancer cells. At least one PFC chemical (PFDA)
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causes the gland to rot away to the point where scientists can no longer find it in
the animal: “Thymic tissue was not found in the majority of treated rats.” {3s]
[Extract] While PFOA has not been shown to cause the thymus to completely
disappear, it has been linked to atrophy of the gland in animals dosed in the
womb and through early life, at doses that cause no thymus effects in animals
exposed only during adulthood (.

In a 1995 symposium on early-life immune impacts, a consensus statement from
a diverse panel of scientists implies the significance of immune system damage in
early life: “Life-long capacity for immune response is determined early in
development, during prenatal and early postnatal development in mammals” (39].
Many immunotoxic chemicals produce more severe or long-lasting damage when
exposure occurs early in life 110:. In the fetus and through early life, the thymus is
instrumental in fostering the growth and development of the immune system. The
type of thymic damage observed with PFOA could lead to permanent decrements
in immune function, resulting in higher risk for infection and disease, including
cancer.

Several studies by scientists in labs at Stockholm University and the Karolinska
Institute in Sweden looked at the effects of PFOA on immune cells in detail. They
found that PFOA decreased the number of every immune cell subpopulation they
studied — eight in all — in the thymus and spleen ::%, 37:, Yang et al. also found
PFOA damaged immune cell function, a phenomenon as the cells were unable to
mount a proper immune response to foreign cells, referred to as
immunosupression .

A few of the effects of PFOA on immune system cells are due to activation of a
receptor (peroxisome proliferating activating receptor-alpha or PPARa) that
mediates several other toxic effects of PFOA and that is thought to be a more
active mechanism in rodents than in humans. When scientists feed PFOA to mice
in which the capacity for this mechanism has been genetically removed, many of
the effects on the thymus cells remain, reinforcing the relevance of the laboratory
studies for humans, and heightening the concern for in utero and early life human
exposures to PFOA.

In workers, increased blood levels of PFOA are associated with increased white
blood cells (leucocytes) :, suggesting that workers are under stress from
infection or disease : -, consistent with a picture of poor immune function.

Reproductive problems, birth defects.

PFOA is more toxic to fetuses and infants than to adult animals. For example,
PFOA causes death in young rats at doses that do not affect survival in the
parents.

Much of the EPA’s concern for PFOA stems from the results of a 2002 rat
reproduction study paid for by 3M : . In this study, adult rats were dosed with
PFOA prior to mating, during mating and pregnancy, and throughout lactation
until their offspring are weaned at about 3 weeks of life. The offspring were
further dosed with PFOA and allowed to breed. In this way, the EPA can see
whether PFOA decreases fertility, as well as decide if PFOA exposure early in life
causes developmental toxicity.

The rat reproduction study showed was that PFOA is more toxic to young animals
.71, Rats exposed to PFOA in the womb often died at weaning in the highest dose
group even though mortality was not affected in adult rats at any dose level.
Also, a greater number of organs were affected by PFOA in adult male rats
exposed in utero at the lowest PFOA dose compared with adult male rats not
exposed during fetal life.

In male rats exposed only during adulthood, two organ weights (liver and kidney)
were increased at the lowest dose. Four organ weights were altered in adult
males exposed to PFOA in the womb; animals in this group tended to have
decreased body weight and had significantly increased liver, kidney, and seminal
weights and decreased spleen weight. Organ weight changes are used as a gross
measure of toxicity and often indicate impared organ function.

A 1982 study sponsored by 3M also showed that PFOA is more toxic to rabbits
exposed in the womb than in adulthood : - . In this study, rabbit fetuses had
significantly increased number of skeletal abnormalities at a dose that did not
cause effects on the mother.
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DuPont tested for and found PFOA in the blood of female plant workers in
Parkersburg. The company followed and documented pregnancy outcomes in
exposed workers. Two of seven children born to female plant workers between
1979 and 1981 had birth defects, one an “unconfirmed” eye and tear duct defect,
and one a nostril and eye defect.[Full Document] In 1981 fifty women were
reassigned in the plant.

In addition to causing testicular tumors, PFOA causes many other effects on the
male reproductive system, including increased size of the testes, epididymides
and seminal vesicles:~;, and decreased prostate in rats ;. =, In the female, PFOA
causes mammary tumors and cellular effects on the ovary 12},

Beginning in 1992, DuPont scientists began to publish papers addressing how
PFOA causes testicular tumors and other harmful effects on the male reproductive
tract (they have not studied mammary gland and ovarian effects). First, they
found that PFOA increases blood levels of estradiol (the major form of estrogen in
humans and rodents) in male rats. They also found that PFOA affects testosterone
regulation, tending to decrease blood levels of testosterone and alter the
production of testosterone in testicular cells - , effects that are likely due to a
“lesion at the level of the testes”

A follow-up study published by DuPont scientists in 1995 showed that PFOA
increases levels of estrogen by increasing activity of liver aromatase, an enzyme
that converts testosterone to estradiol . Biegel et al. also found that PFOA
increased testicular levels of a protein produced in high levels by cancer cells
called transforming growth factor-alpha (TGFa) : . While DuPont scientists have
not studied female rats as often as male rats, other studies have shown that
estradiol stimulates excess release of TFG-a in mammary cells.

Because high levels of estrogen are a risk factor for the type of testicular tumor
caused by PFOA, EPA suggested that the induction of Leydig cell tumors, a type of
testicular tumor, by PFOA may be endocrine mediated, possibly by sustained
elevation of estrogen - .[Extract | Full Document]

Increased estradiol and decreased testosterone have been found in highly
exposed 3M workers at a plant that produced PFOA in Cottage Groove, MN. j10,
.. Three studies in two 3M plants have confirmed that exposed workers appear
more likely to die or seek treatment for cancers of the male reproductive tract ri+-

Next Page: PFCs in Water, Food, and Air
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Footnotes for informational graphic

40 ppb (1 mg/kg/day)
Decreased growth;

120 ppb (3 mg/kg/day)
Decreased growth; decreased pituitary size (females); decreased breast-feeding;

370 ppb (10 mg/kg/d)
Decreased growth; decreased pituitary size (females); (¢}

1,000 ppb (30 mg/kg/d)

Death; decreased growth; delayed sexual maturation (males and female);
increased number of fertility cycles (female); decreased breast feeding;
decreased pituitary size (females); decreased kidney size (female);

.11 Changes in organ size are often used by scientist to is a crude measure of
toxicity and often reflect damaged organ function

+] Based on adult lactating female rats 3 weeks after giving birth

.} Effects seen In adult male rats exposed in utero. Adult male rats have higher
serum levels of PFOA than adult female rats and it is unclear if the greater
number of effects seen in the adult male offspring compared to the male parent
never exposed in utero is due to early in life
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Note: Control rats had blood PFOA levels below the level of quantitation (5.3
ppb)
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ete "
bread) (a) River)
17 Pacommendations for Action on PECs V
Mobile, not (Delchamps V v not
Alabama detected 1, (Mobile River) detected
greenbeans)
Irveractive Map of PEC Pollution (Hvoliday V
Inn
Shoppers Guide to PFCs Columbus Columbus, (Municiple
Georgia "I Municipal not detected Marina, v V
Marina, Chattahoochee
Fire River)
Station
#1)
Searchable database: PFC documents V
Pensacola not (Food not
World,
Florida detected apple; Food not detected v detected
I World II,
PFOA in River Water. bread)
Scientists found PFOA in Mobile River in Mobile,
Alabama, in all six samples, at an average v
concentration of 0.055 ppb. Other PCFs were more Port St. V
broadly detected in the same study - in the Port St. Lucie, not (Albertson's, St. Luci V v
Lucie River in Florida; the Chattahoochee River in Florida detected ground (St. Lucie
Georgia; Mobile River, Three Mile Creek, Tennessee beef) River)
River and Flint Creek in Alabama; Hiwassee Riverin
Temjessee; and in the Texas Bayou in Pensacola, Little
Florida. Hocking, V
Ohio (Production
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PFOA in Tap Water.

3M found PFOA in tap water from Columbus, Georgia,
a city that uses PFCs in the manufacture of apparel,
carpet, home textiles, nonwovens and household
additives. PFOA was detected in three of six samples
taken from taps in retail locations at a maximum
concentration of 0.026 ppb. Other PFCs were found
even more frequently - in tap water from Columbus,
Georgia in the women's restroom at the municipal
marina, from Room 204 of the Holiday Inn, and from
the kitchen sink of Fire Station #1, and in the
restroom tap at a Hooters Restaurant in Pensacola,
Florida.

PFOA in Food.

In studies released in June 2001, 3M reported finding
PFOA in green beans from Mobile, Alabama at 0.543
ppb, in a loaf of bread from Pensacola, Florida at
0.524 ppb, and in apples at 1.13 ppb. They also
detected PFOA in two out of three ground beef
samples from Port St. Lucie, Florida, a city with no
known industrial use of PFCs. Reported concentrations
were 0.504 ppb and 1.09 ppb).

PFOA in Air.

A study published by Canadian scientists in 2002
showed the potential significance of air contamination
to human PFOA exposures. The C10 fluorotelomer
alcohol, which decomposes to PFOA, was detected in
all four air samples from Toronto, Ontario at
concentrations ranging from nine to 123 ppt; the
telomer was also detected in both samples of air from
rural Long Point, Ontario at 25 ppt and 40 ppt.

PFOA in Wastewater and Landfills.

Scientists found PFOA in every sampie in every city
tested in the treated effluent from wastewater
treatment plants. Water in landfill wastewater ponds
was also monitored. Scientists found PFOA at 47.45
ppb in municipal waste landfill leachate from Decatur,
Alabama, which is home to a 3M PFC manufacturing
plant. The tests showed PFOA at lower levels in Port
St. Lucie, in all six samples tested, at concentrations
ranging from 0.939 - 0.946 ppb.

[ wets)y | | I | |
Ontario. v
Poire, v
Ontario
* The C10 Telomer alcohol (CF3(CF2)7CH2CH20M was monitorad in air samples; this compound

degrades to PFOA.

A blank table cell indicated that the media was nct tested.

(a) Centre Analytical Laboratories, Inc. reports thit tha contaenination i bread in Cleveland,
Tennessee is suspect.

References: Multi-city environmental study: [Extract | Full Document]; Toronto air study:
[Extract]; Multi-city food study: [Extract | Full Document);

Even though PFOA-based products have been sold to consumers for fifty years,
neither EPA nor the manufacturers knows the relative importance of the many
possible sources of PFOA in human blood. Current PFOA body burdens might
come primarily from consumer products, but could also stem from exposures to
PFOA contamination in the environment. Two studies conducted since 1999 shows
that environmental exposures could be significant: PFOA or PFOA precursors have
been found as contaminants in tap water, food, or air in every city tested.

In 1999 3M began a study to quantify the sources that lead to PFCs'
"bioaccumulation in the human food chain" -, in order to find the potential
importance of environmental contamination as a source of PFOA in human blood.
In six cities on the east coast, 3M tested food from supermarkets, rivers and
lakes, sediment, fish, drinking water sources, tap water, influent and treated
effluent from wastewater treatment plants, sludge, and municipal landfill
leachate.

3M found PFCs in every city. The first test results were finalized just eight days
after 3M's Scotchgard phaseout announcement (in May 2000). The company
submitted data showing PFC contamination in rivers and lakes, some used as
drinking water supplies. PFOA or other PFCs were found in all four states tested:
Georgia, Alabama, Florida, and Tennessee. Four months later 3M reported test
results showing PFCs in tap water in two of six cities tested (Columbus, Georgia
and Decatur, Alabama). 3M found PFOA in the Mobile River, and in tap water in
Columbus, Georgia.

As with the human blood studies, and then the wildlife studies, 3M again found
PFCs where they were not expected. 3M designed the study to include three cities
where PFCs chemicals were heavily used (manufacturing or supply chain cities)
and three cities with no large-scale commercial use. Test results showed PFC
contamination in water from all six cities.

Tests of food purchased at supermarkets in six cities further confirmed
widespread environmental contamination. In analyses of beef, pork, chicken, hot
dogs, catfish, eggs, milk, bread, green beans, and apples purchased from grocery
stores in Alabama, Tennessee, Georgia, and Florida, 3M found PFOA in five
percent of the samples tested. Of the foods tested, beef, green beans, apples,
and bread were all found to be contaminated with PFOA.

In air samples University of Ontario scientists found PFOA or chemicals that break
down into PFOA in air - in downtown Toronto, and in rural Long Point, Ontario.
3M's test results from wastewater treatment plants and landfill leachate indicate
that people are discarding or excreting significant quantities of PFOA. Scientists
found PFOA in every sample in every city tested in the treated effluent from
wastewater treatment plants, contamination that likely stems from human
excretion or consumer products rinsed down sinks and drains - another potential
source of diffuse PFOA contamination in the environment. They found PFOA in
landfill leachate from two of six cities tested.

Tap Water Contamination from DuPont's Plants
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"Over the years, DuPont has worked hard to reduce its chemical
footprint."

—Dupont, in reference to C-8 water levels in Little Hocking, OH (5

DuPont finds pervasive contamination around its manufacturing facilities. In
internal studies of tap water in 1984 in the vicinity of their Washington Works
Teflon Plant in West Virginia, DuPont detected PFOA at concentrations of 1.5 ppb
in a store tap in LuBeck, West Virginia, at concentrations of 1.0 and 1.2 ppbin a
store tap in Washington, WV, and at concentrations of 0.8 and 0.6 ppb in Little
Hocking, West Virginia. [Extract] Many of these concentrations are higher than
those detected in landfill leachate in Port St. Lucie, Florida. DuPont told neither
the residents nor state regulators about the testing or the resuits.

When forced by the state to conduct a more thorough investigation of Little
Hocking's water in 2002, the company found that levels of PFOA in the town's
production wells ranged from 0.495 to 8.58 ppb.  These concentrations are
significantly higher than DuPont's long-standing internal safety standard of 1 ppb,
although DuPont has recently argued for a much higher safety standard through
the auspices of a drinking water assessment team led by West Virginia regulators
but which includes DuPont employees and chemistry industry consultants.

How do these chemicals get into our food,
water, and landfill leachate?

Environmental Releases. Because it is unregulated, PFOA is legally released as
air and water pollution from DuPont and 3M plants in West Virginia, North
Carolina, Minnesota and Alabama; and from carpet, clothing, and paper industries
in North Georgia, North Carolina, and other places.

DuPont estimated (note 1) that two of its plants, its Washington Works plant in
West Virginia and its Chambers Works facility in New Jersey, released a combined
total of 20 tons of PFOA into the air, 3300 tons into the water and three tons into
landfills in 1999. 3M estimates lower releases for its facilities: in 1997 its Cottage
Grove Minneapolis production plant released 3 tons into the air, while in 1999,

two PFC plants were released about 2300 tons of PFOA into the water. {7;

The immediate result of these environmental releases can be seen in the areas
surrounding PFC plants. In the surface water immediately downstream of 3M's
Decatur plant, concentrations of PFOA were found to be 1900 ppb and 1024 ppb.

In West Virginia, production wells that used to supply drinking water to
DuPont's Washington Works plant have been measured to have concentrations as
high as [1.9 ppb] of PFOA, and wells at landfill and digestion pond areas have
reached levels as high as 13,600 ppb.

Fluorotelomers Alcohols. Fluorotelomer alcohols may turn out to be the
dominant source of PFOA in human blood. Through laboratory studies industry
scientists have known since 1981 that fluorotelomer alcohols break down in the
environment and in the body to PFOA and PFOA-like compounds. (note 2) (10, 11]
[Breakdown Study | Extract | Full Document] The fluorotelomer alcohols are
found in such seemingly innocuous products as hair shampoo and conditioner,
paper products prepared for direct contact with food, rug cleaners, and lubricants
for bicycles, garden tools and zippers.

Although large sections of the document have been removed, under claims of
"Confidential Business Information," a recent DuPont Telomer Presentation in
EPA's files clearly expressed DuPont's concern over the fluorotelomers:

"We are committed to and staying in the business.
We are confident that our products are safe for their intended uses."”

— Dupont Product Stewardship Update, 17 DEC 2001. .. [Excerpt]

Next Page: PFCs in Animals
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Notes

:* EPCRA Section 313 requires manufacturers to report environmental
releases of only about 650 different chemicals, and PFOA is not one of them.
These chemicals can be found on the TRI (Toxics Release Inventory List).
http://www.scorecard.org/general/tri/tri_chem.html,

o2y A subsequent study sponsored by 3M reported that fluorotelomers of the
general formula CF3(CF2)nCH2CH20H will biodegrade to perfluorinated acid salts
of the general formula CF3(CF2)}nCO2- and CF(CF2)(n-1)CO2-.
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Part 6:

PFCs In Animals Worldwide

After five decades of widespread use in consumer products and industrial goods
and processes, PFOA has dispersed around the globe, and now contaminates
wildlife on three of four continents tested. Other PFCs are even more prevalent.

In 15 studies conducted since 1994 : : -, scientists have found
PFOA in birds, fish, land and marine mammals all over the FEC RTLAS
world-in 16 of 77 species, in 6 of 12 countries and on 3 of the
4 continents where animals have been tested [Wildlife study |
Marine animal study]. Further studies are certain to find more
contamination.

Over recent decades PFOA has evolved from a research

chemical to a staple in consumer product production to a pollutant of global
scope. PFOA has been found in wildlife from Italy, the US, Japan, Russia,
Belgium, and Canada, and in places as remote as the Sand Island Wildlife Refuge
in Midway Atoll. Scientists have detected PFOA in egg yolks of the double crested
cormorant from Lake Winnipeg in Manitoba Canada; in the blood of Russian
Caspian seals; and in a short-snouted spinner dolphin off the coast of Florida
(Table 1).

Table 1. PFOA in wildlife.

Year Country Location Number Species Range
samples of (organ) of PFOA
were animals levels

collected in which found
PFOA (ppb)
was
found
1991 to us Gulf of Mexico 1of3 Short- <7.5 -
2000 . snouted 20
spinner
dolphin
(liver)
1995 i us Thunder Bay, 20f3 ring-billed <180 -
Sulphur gull (yolk) 197
Island,
Michigan, Lake
Huron
1991 = us St. Martin, 1of2 Double- <29.9-
Michigan, Lake crested 48.9
Michigan cormorants
(whole
blood)
1991 to us California 1of 6 California <35.9 -
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I 2000 (63 Coast Sea Lion 41
(liver)
1997 to us Alaska 1of 14 Polar Bear <8.03 -
1999 :¢; ] (liver) 12.9
1990 to Midway Sand Island 1of3 Laysan <180 -
1998 (5] Atoll (US wildlife refuge, albatross 182
Possession) Midway Atoll (liver)
1997 15) Italy Cabras 12 of 12 Common I 29-444
Lagoon, cormorant (average
Sardinia (liver) 94.6)
1995 ;5! Canada Lake 20of4 Double- <180 -
Winnipeg, crested 245
Manitoba _ |l _cormorants
= — —
1991 to Russia Caspian Sea 20of8 Caspian <6 - 23
2000 i¢; Seal (whole
blood)
circa 2000 Belgium Scheldtz 8 of 26 Various fish <7.5-
= Estuary species 46
(muscle)
Baltic Sea 1 of 81 Ringed Seall] <18.8 -
(liver) 39.5
1996 to Baltic Sea 20 of 28 || Ringed Seal|| <1.25-
1998 :: (whole 9
blood)
1996 to Baltic Sea 1 of 26 Gray Seal <4.98 -
1998 (whole 7
blood)
1991 to Italy Mediterranean 20of4 Bottlenose <25-4
2000 4 Sea Dolphin || (average
(whole 2.2)
blood)
1998 1 Japan Gyotoku bird 1 Black- 21
observatory, headed gull
Chiba, Tokyo (liver)
1999 . Japan Atsugi, 1 Black-eared 21
Kanagawa kite (liver)
Japan 20of 7 Sea Eagle <3.35 -
(whole 6.2
blood)

PFCs as global contaminants. Although PFOA widely contaminates wildlife,
other PFCs are even more prevalent. Because PFOA and other PFCs appear to be
toxic by common mechanisms, and to target common organs and systems in
animals, the combined influence of multiple PFCs drives health risks to wildlife.

Like DDT, PCBs and dieldrin in the 1970s, PFOS, PFOA and other perfluorinated
and polyfluorinated compounds have been distributed across the globe. They
have been found in animals living in the most pristine environments in the most
remote locations. Despite limited testing for the presence of PFCs in the
environment, they have been detected in 76 of 98 species tested, in 14
countries and 3 out of the 4 continents on which specimens were
collected. PFOS, used by 3M in Scotchgard products until 2000, is the most

widely detected:
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"PFOS was detected in all of the wildlife species analyzed." -Giesy and
coworkers on the results of their study of 175 liver and blood samples
of Marine Mammals, Fish, and Birds from the Baltic Coasts and the
Mediterranean Sea.::

3M'’s evidence of global contamination in the 1980s. Through studies
conducted in the late 1980s, 3M learned that terminal breakdown products of
many PFCs - PFOA and PFOS, for example - will not break down in the
environment. These laboratory studies covered all the basic mechanisms by which
chemicals are known to break down - in sunlight or through reactive chemicals in
the air (photolysis), by bacterial action (biodegradation), and through chemical
reaction with water (hydrolysis). 3M found that terminal PFCs are completely
resistant to all of these processes. ::

Through other studies that define parameters like vapor pressure and Henry's
constant, 3M learned that some PFCs have the potential to travel long distances
through the atmosphere. These studies, combined with the degradation data,
pointed to the likelihood that PFCs have been migrating for decades to remote
areas far from manufacturing facilities and urban centers,

Even though ali the basic data were in place to indicate a global problem, not
until the late 1990s did 3M test the theory of global contamination. In 1997 their
laboratory identified PFOS contamination in blood bank supplies that were being
used as control samples against contaminated worker blood. Further blood
studies that pointed to the possibility of widespread contamination of human
blood. During these studies 3M staff acquired and tested 60 bird livers from the
National Wildlife Health Center in Madison, Wisconsin as a first step in defining
the scope of wildlife contamination.

3M's definitive wildlife studies in the late 1990s. 3M's lab found PFCs in
more than three-quarters of 60 bird livers samples collected from across the
continental US -, The lab reported PFCs in every liver sample from white pelican,
double crested cormorant, and great blue heron and in all but one brown pelican
sample - a total of 44 detections in 45 bird liver samples from California,
Louisiana, Florida, and Nevada. The chemicals the scientists detected included the
Scotchgard chemical PFOS, a PFOS precursor called PFOSA, and PFHS, the 6-
carbon sister chemica! of PFOS.

“It's everywhere.” — Teflon World website

In contrast, the lab found PFCs in 20 percent (3) of 15 sandhill crane livers
analyzed, in samples from Nebraska, Arizana, and New Mexico, and in just one of
those samples were PFCs at levels high enough to quantify: the liver of a
Nebraska crane 1" :. The different PFC profiles among bird species correlate with
diet. The study showed that birds subsisting on fish are more likely to be
contaminated with PFCs, indicating that, like PCBs and DDT, these chemicals
concentrate in fish with the potential to build up in the food chain.

Over a four-day period beginning March 15 1999, 3M's environmental laboratory
conducted additional tests of wildlife tissue designed to find the outer bounds of
PFC contamination globally. 3M scientists tested for PFOS and related PFCs in
eaglet blood collected from remote areas of the U.S. If this blood were found to
be free of PFCs, scientists could work backwards to determine how far the
contamination had spread from urban areas where Scotchgard and other PFC
products are used.

3M found PFCs in all five eaglets tested : : - . Nestling eaglets who had never flown
were contaminated with PFOS at levels ranging from 30 to 77 parts per billion in
the blood. One likely source of exposure was the fish from their mothers - from
the waters around Devil's Lake, Slate River Falls, Pickere! Channel, and Caulkins
Creek in the Michigan's Upper and Lower Peninsulas, and from Steve's Island in
Minnesota's remote Voyageurs National Park. Subsequent tests have shown that
even the yolks of wild bird eggs are contaminated with PFCs :. These tests,
combined with 3M's concurrent human blood testing, gave final confirmation that
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PFCs contaminate people and wildlife on a global level.

In early 2000 scientists from Michigan State University completed testing 247
liver, kidney, and blood samples from 15 species of marine mammals - including
polar bears, sea lions, seals, and whales collected from the Arctic, Sable Island in
Canada, Alaskan coastal waters, Florida, and California. PFOA was found in 17
percent of the samples tested, but the findings for PFOS pointed to a nearly
complete pervasiveness of PFC contamination. The authors of the new marine
mammal study concluded: "The occurrence of PFOS in marine mammals from the
Arctic waters suggests widespread global distribution of PFOS including remote
locations."|9).

All the wildlife studies conducted to date indicate that of the PFCs tested, 3M's
Scotchgard chemical PFOS has achieved the greatest distribution and the highest
concentrations in wildlife. Scientists have detected PFOS in wildlife at
concentrations above those found in plant workers. In four Caspian tern eggs in
Michigan lab analyses showed an average whole egg concentration of 2605 ppb
", and tests of nine minks in South Carolina showed an average liver
concentration of 2085 ppb. : . These levels are higher than whole blood
concentrations of five cell operators in 3M's PFC manufacturing plant in Decatur,
Alabama, who averaged 1970 ppb

PFOS has been detected in the most protected species and in the most pristine
environments on earth. It has been detected in Alaskan polar bears (in 17 of 17
tested polar bears, at an average liver concentration of 350 ppb)::0j, Midwestern
bald eagle nestlings younger than 70 days old (in 33 nestlings all under 70 days
old, with an average blood plasma concentration of 330 ppb):~1, a great egret
from Swan Lake National Wildlife Refuge in Sumner, Missouri (liver concentration
of 171 ppb):s', bottlenose dolphins from the Adriatic Sea off the coast of Riccione,
Italy (detected in 4 of 4 bottlenose dolphins, with an average blood concentration
of 143 ppb)i>:, and Laysan albatrosses from Sand Island, a wild life refuge in
Midway Atoll (detected in 6 of 6 albatrosses, average blood concentration of 16

ppb)

PFOSA, a chemical precursor of PFOS, is detected at significant levels in species
across the globe. Off of the Italian coast, PFOSA (also known as FOSA) has been
detected in a Delphinus Whale (liver concentration was 878 ppb):»:, and in

Swordfish (detected in 7 of 7 swordfish, average blood concentration was 7 ppb)

Next Page: DuPont's spin about risks
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GLOBAL CONTAMINANTS

Part 7:

Report home DuPont’s Spin About PFOA

DuPont is in big regulatory trouble at EPA. And that could mean big economic

intreduction trouble for the company. In response to increasing, unfavorable press reports
N DuPont has repeatedly made claims that exposures to PFOA, or C8, do not
1 Consumer Products & PFCs present a human health risk. This public relations spin is clearly out of step with
recent conclusions drawn by the US EPA, with data published in peer-reviewed
2. In_People Everywhere journals, and with data embedded in 50,000 pages of industry-sponsored studies
submitted to EPA, which EWG has reviewed and posted in searchable form online
3: #FCs Last Forever (click for searchable database).
oo i In summary, here is DuPont's spin on PFOA's health risks and EWG's
11 PRC Health Concerns analysis of current scientific knowledge:

L oUECs in Water, Food, & Al )
SR TARE, S0 " 1. DuPont asserts that levels of PFOA found in human blood

are too low to be a health risk. This conclusion is contradicted
by recent findings from an industry-sponsored rat reproduction
study. After seeing this study, the EPA initiated a “priority
review” of PFOA to determine whether expedited regulatory
action against the compound is warranted under Section 4(f) of
o Monstick Pans Kill Birds the Toxic Substances Control Act (TSCA) due to concerns that

the compound causes adverse developmental and reproductive
5. Reqgulatery Gaps -> PFC Pollution effects in animals. The most recent step in EPA’s priority review
) ) is a draft risk assessment that shows blood levels of PFOA in
women and girls are dangerously close to blood levels of PFOA
that cause serious harm to laboratory animalis.

s PECs in Animals Worldwide

L Recommendations for Action on PFCs

2. DuPont claims there is no evidence or data that
demonstrates PFOA causes adverse human health effects.
DuPont has reported only one health study in the public record

nraractive Map of PEC Pollution on workers exposed to PFOA, and this study was limited to

T measuring liver enzyme levels, which were significantly

increased in workers. More troublesome are findings from

studies sponsored by 3M showing that workers with high PFOA
exposures are significantly more likely to die of prostate cancer
and cerebrovascular disease. Another PFOA study sponsored by
3M found that exposed workers are significantly more likely to
seek care for prostate cancer, gastrointestinal tract lesions,
biliary tract and pancreatic disorders, and urinary bladder

Searchable database: PFC documents inflammation. Interpreting these studies is complicated because

they all have significant design flaws and are based on small

numbers of people. Still, cancer and other disease relationships
are found, and the consistency of health effects among workers
and in laboratory studies is striking.

Shoppers Guide to PFCs

3. DuPont denies that PFOA causes reproductive or
developmental toxicity. EPA’s priority review of PFOA was
initiated precisely due to concerns raised by EPA scientists
regarding the developmental and reproductive toxicity of PFOA in
animal studies.

4. DuPont emphasizes that the liver is the most important
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target organ for PFOA toxicity. PFOA causes toxicity to
virtually every organ or system tested, including the brain,
pituitary, adrenal gland, thyroid, ovary, male reproductive tract,
immune system and kidney. PFOA also causes mammary,
testicular, pancreatic and liver tumors. Effects on the ovary,
pituitary, kidney, spleen and seminal vesicles were affected by
PFOA at or below doses where liver effects were observed.

5. DuPont claims that PFOA causes toxic effects in
laboratory animals by a single “mechanism of action” that
is not relevant to people. PFOA causes adverse effects by at
least five mechanisms of action, four of which are clearly
relevant to humans. For only one of these mechanisms,
“peroxisome proliferation,” are scientists debating the relevance
to humans. Peroxisome proliferation is clearly linked to liver
toxicity in rats. Scientists do not know if peroxisome proliferation
is responsible for the liver toxicity observed in monkeys or high
liver enzyme levels observed in workers, or whether a different
mechanisms causes these effects. PFDA (C10), a sister chemical
to PFOA, has been shown to cause peroxisome proliferation in
human brain cells.

DuPont Spin vs. EWG Analysis

Relationship between human blood levels of PFOA and adverse effects in
laboratory animals

Dupont spin. On March 18, 2003, DuPont staff presented the following
information to the media, implying that humans would have to drink more
than 2000 gallons of contaminated drinking water to reach exposures that
harm laboratory animals .. [slide 15]:

Assessing the Science: Is the dose (in animal studies) relevant?

Equivalent Human
Effect (Animal Model) ':?feocbtsle.;\\’lz‘lj Consumption Gal. of Water
with 3 ppb PFOA
Chronic-liver 0.5 mg/kg >2,000 gal. per day
(rat and primate)
Cancer 2.0 mg/kg >2,000 gal. per day
rat
Reproduction/Developmental 10 mg/kg >40,000 gal. per day
(rat)

Reproduction of DuPont graphic

EWG Analysis. DuPont has both misrepresented the “no effect” levels of these
studies and implied that people could never be exposed to PFOA at levels high
enough to approach the dose levels given to laboratory animals. In none of the
studies DuPont refers to did scientists find a dose that did not cause significant
harm to laboratory animals [EWG critical study summary table | EPA Hazard
Assessment - PDF pages 60, 77, 78-79].

More disturbing is EPA’s conclusion that levels of PFOA in the general population
are approaching the serum levels found in female rats fed 10 mg/kg/day, or the
equivalent of drinking “>40,000 gal. per day” according to DuPont. Because
people clearly do not drink anything approaching 40,000 gallons of water a day,
the only interpretation of EPA's analysis is that DuPont can’t explain how people
all over the United States could have accumulated such substantial amounts of
PFOA.

Residents living near DuPont Washington Works facility near Parkersburg, West
Virginia who are exposed to PFOA through local contamination in air and drinking
water, likely have higher PFOA blood levels than the levels in the general
population about which EPA has expressed concern. DuPont has estimated that
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people living near Washington Works may have blood levels that exceed 1 part
per million (ppm) by drinking water contaminated with 3 parts per billion (ppb) of
PFOA for six years [Extract and EWG analysis].

This level of contamination in drinking water (3 ppb) is 50 times lower than a
controversial drinking water screening level recently set by the West Virginia
Department of Environmental Protection [View news release | EWG Rebuttal
of WV DEP study]. Female rats with blood levels this high gave birth to pups that
died early in life and had delayed sexual maturation, decreased growth, altered
reproductive cycling, and showed damage to the liver, pituitary, brain, seminal
vesicles, testes, epididymis, spleen and thymus in adulthood4;.

Table 1. Effects noted in critical PFOA studies (see more about effects
noted in critical studies)

Trent fAnbmnd Lo ' oot gt the lowest dose

T «_;,{3‘; reeted
Chronic-liver DuPont claim: 0.5 3 mg/kg/day: one of four monkeys died,
(primate) mg/kg (the monkey had had hinddimb

paralysis, muscle incoordination and did
not respond to touch); increased liver

Fact: DuPont did not weight; and increased total bilirubin, a
even test 0.5 mg/kg pigment in bile that comes from

in the chronic hemoglobin in old red blood cells
primate study

[Extract]

Fact: PFOA caused
effects at every dose

page 60]
Cancer DuPont claim: 2 1.6 mg/kg/day: cellular changes in the
(rat) mg/kg (~ 1.6 ovary, lung (female); salivary gland
mg/kg/d or 30 ppm) (male); muscle incoordination (female)

and possible thyroid tumor (male)

Fact: PFOA caused
effects at every

dose, including 1.6
mg/kg/d (30 ppm)
[Full document PDF

page 79]
Reproduction/ DuPont claim: 10 1 mg/kg/d (male effects): decreased
Developmental mg/kg growth; damage to liver, kidney,
(rat) seminal vesicle and spleen

Fact: PFOA caused
effects at every dose
in male rats (1, 3, 10
and 30 mg/kg/d)
[Full document PDF
page 77}

Source: Compiled by Environmental Working Group.

PFOA and worker effects

DuPont spin. In the same March 18, 2003 media presentation, on slide 18,
DuPont staff incorrectly state that no health effects have been observed in
workers'11:

Assessing the Science
Human Data

Endpoints Evaluated Dupont statement

Mortality No Effects
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Cancer No Effects
Liver Enzymes No Effects
Cholesterol No Effects

Reproductive Hormones No Effects

Growth Hormones No Effects

Reproduction of DuPont graphic

EWG Response:

PFOA linked to changes in liver enzymes. Belying the certainty of these
claims, DuPont has reported only one health study in the public record on workers
exposed to PFOA, and this study was limited to measuring liver enzyme levels,
which were significantly increased in workers [Extract | Full document]. This
study was conducted in 1981: - in response to concerns raised in a memo from
DuPont medical staff that chemical plant workers at the Washington Works plant
were more likely to have high liver enzyme levels, indicating abnormal liver
function. Marked “personal and confidential” DuPont medical staff noted that "My
preliminary results suggest that C-8 [PFOA] exposed workers may possibly have
positive liver function tests more often than the plant population as a whole, and
that the number of active wage roll employees having myocardial infarction from
1974 through 1977 was somewhat higher than expected based on Company-wide
experience”i:.: [Extract]. DuPont failed to track cardiovascular disease in the
follow-up study. Abnormal liver function tests are routinely found in laboratory
animals exposed to PFOA.

PFOA linked to changes in mortality patterns among workers. Mortality
studies have been conducted at 3M plants in Cottage Grove, MN;7.5:[EWG Worker
Study Document]. In these studies, serum levels of fluorochemicals were not
measured. Instead, exposure was estimated based on job function. Cause of
death was determined via death certificates. Long-term workers in the Chemical
Division at 3M’s Cottage Grove, MN plant were found to be 3.3 times more likely
to die from prostate cancer when compared to the workers who did not work in
the Chemical Division - [Extract].

A follow-up mortality study found that workers with definite PFOA exposure were
up to 15 times more likely die from cerebrovascular disease:: [Extract]. Other
causes of death that were increased in Chemical Division workers, although not
statistically significant, were cancers of the testis and pancreas [EWG Worker
Study Document]. These studies have involved so few people, however, that a
single incidence of cancer can change study results from a finding of “no increase
to “statistically significant increase.” However, it is notable that PFOA damages
the prostate;+: and causes both testicular and pancreatic tumors in ratsis,:05. In
addition, 3M workers at the Cottage Grove, MN plant were more likely to die from
bladder cancer, regardless of job function, than the general populationr:11.

”

3M also conducted an “episode of care” study. It was conducted at the Decatur,
AL plant to assess why DuPont workers sought medical care. Workers with the
highest and longest exposure to perfluorochemicals were significantly more likely
to seek care for prostate cancer, gastrointestinal tract neoplasms (especially
benign colonic polyps), and disorders of the biliary tract and pancreas, cystitis
and lower urinary tract infections : . [EWG Worker Study Document]

PFOA linked to cancer in animal and worker studies. Four of five tumor
types caused by PFOA or PFOS in animals (liver, testicular, breast, and thyroid)
have been significantly increasing in Americans during the last 10 to 25 yearsriz-

-:[Extract]. PFOA causes three of these tumor types - liver, testes and breast - in
ratsi:c oo 7072, PFOA has been associated with statistically significant increases in
prostate cancer death and with 3M workers seeking medical care for prostate
cancer (in PFOA plant workers in two separate studies. - ;. ). Other short-term
studies show that chemicals that break down into PFOA cause cellular changes in
the thyroid consistent with a “*mechanism of action” known to lead to thyroid
tumors in rodents - " o .
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PFOA linked to changes in cholesterol, reproductive hormones, and
growth hormones in worker studies, animal studies, or both. Increased
serum PFOA levels are significantly associated with increased triglyceride and
cholestero! levels and decreased high-density lipoprotein (HDL) or “*good”
cholesterol. PFOA was also positively associated with triiodothyronine (T3), one
type of thyroid hormoner:z =21,

Analysis of hormone levels in blood collected from 3M's Cottage Grove workers in
1993 and 1995 found that workers in the highest exposure PFOA category (> 30
ppm in blood) had 10 percent higher estradiol levels than other PFOA employee
groups. This effect was not statistically significant, which could be due to the
small sample size in the high exposure group (only 4 in 1993 and 5 in 1995)(25].
An earlier study also found a relationship between PFOA and estrogen (297 [Extract
| Full document]. PFOA has been shown to increase estradiol in animal studiesi27].
Increased levels of estradiol cause significant reproductive damage in males;2s1.
Workers in the high exposure category also had increased levels of thyroid
stimulating hormone, a signal that workers may be at risk for hypothyroidism

' [Extract]. Hypothyroidism affects an estimated 4.6 percent of people in the
US, mostly women, and is linked to fetal brain damage:-".:: .. Because so few 3M
chemical plant workers are women, they have limited ability to study deseases
and reproductive function in women.

PFOA and cancer

DuPont spin. On slide 11 of the March 18 2003 media presentation, DuPont
staff misleadingly state that PFOA is not a human carcinogen:::

Analysis of PFOA Health Effects

Yes No

Animal Carcinogen X

Human Carcinogen X

Reproduction of DuPont graphic

EWG Response: DuPont unequivocally told the media on March 18, 2003 that
PFOA is not a human carcinogen, yet DuPont has never reported cancer incidence
in their workers exposed to PFOA. In fact, the last public record of DuPont
studying the health of workers with high PFOA exposures was in 1981, and in this
study DuPont looked only at liver enzyme levels, not cancer or any other health
outcomes.

3M, the original producer of PFOA, has also never studied cancer incidence in
workers exposed to the chemical, but they did study cancer mortality. They found
that chemical division workers were more likely to die from prostate cancer than
less exposed workers ::[Extract | Full Document]. Workers are also more likely to
die of cerebrovascular disease [Extract]

3M also conducted what is referred to as “an episode of care study,” in which they
found that PFOA-exposed workers were more likely to seek treatment for cancers
of the male reproductive tract {including prostate cancer) compared to workers
3M believes are exposed to lower amounts of PFOA ::  [EWG Worker Study
Document].

According to the latest EPA proposed cancer guidelines, released earlier this year,
PFOA would probably be classified as a likely human carcmogen because it meets
several proposed EPA criteria for this category - :

* “An agent that has tested positive in more than one species, sex,
strain, site, or exposure route, with or without evidence of
carcinogenicity in humans;”

PFOA causes tumors in both male rats (testicular, liver, and pancreatic
tumors) and female rats (mammary tumors), thus meeting this
criterion by testing positive in more than one sex and in more than
one site.
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« “A positive study that is strengthened by other lines of evidence, for
example, some evidence of an association between human exposure
and cancer (but not enocugh to infer a causal association), or evidence
that the agent or an important metabolite causes events generally
known to be associated with tumor formation (such as DNA reactivity
or cell growth control) likely to be related to the tumor response in
this case; ™

The cancer findings for PFOA to date are not sufficient to draw
conclusions of causality in humans, but there is a striking concordance
between evidence of cancer in PFOA workers and known PFOA target
organs in animals [EWG Worker Study Document]. PFOA meets this
criterion because it inhibits the ability of liver cells to communicate
with each other, called gap junction intercellular communication
(GIIC): 321

Normally, cells do not multiply unchecked because neighboring cells
secrete chemical signals, by processes like GJIC, to prevent excessive
cell multiplication. Therefore, when GJIC is decreased, cells -
including cancer cells- can grow unchecked. Decreased GJIC is a sign
that PFCs could be acting as tumor promoters, which means that even
if they do not directly damage DNA, they make it easier for a cancer
cell to multiply and produce more cancer cells, eventually resulting in
a tumor.

Finally, PFOA increases production of estradiol, a potent form of
estrogen, by increasing liver activity of the enzyme that converts
testosterone to estradiol (aromatase) . Male workers at one of
3M's plants may also have increased blood levels of estrogen 25,291
Although estrogen is required for normal body function, too much
estrogen is a risk factor for certain types of cancer. For example, the
type of estrogen used in hormone replacement therapy (HRT) is
classified as a known human carcinogen, linked to uterine and breast
cancer;>: . Increased estrogen levels have been implicated in
testicular cancer - and abnormal prostate growth:

Four of five tumor types caused by PFOA or PFOS in animals (liver, testicular,
breast, and thyroid) have been significantly increasing in Americans during the
last 10 to 25 years - [Extract]. PFOA causes three of these tumor types - liver,
testes and breast - in rats . Other short-term studies show that
chemicals that break down into PFOA cause cellular changes in the thyroid
consistent with a "“mode of action” known to lead to thyroid tumors in rodents [17-

PFOA and developmental/reproductive toxicity

DuPont spin. Also, in Slide #11 from DuPont’s public presentation on March
18, 2003, DuPont staff state that PFOA is not a reproductive or developmental
toxin, even after EPA initiated a priority review because of their concerns over
results from a 2002 reproduction study:

Analysis of PFOA Health Effects

Yes No
Developmental Toxin X
Reproductive Toxin X

Reproduction of DuPont graphic

EWG response: Far from considering PFOA “not developmentally toxic,” the U.S.
EPA has so far concluded just the opposite. EPA developed a risk assessment as
part of a “priority review” of PFOA to determine whether expedited regulatory
action agalinst the compound is warranted under Section 4(f) of the Toxic
Substances Control Act (TSCA). EPA is considering this action because (according
to the agency) “concerns for developmenta! toxicity were raised from the results
of a rat two-generation reproductive toxicity study of APFO [PFOA]" 25 p. 551,
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Based on powerful results from rat reproduction studies, and a comparison of
blood levels in the affected animals with blood levels in people, EPA scientists
have so far concluded that children with the highest measured blood levels of
PFOA have less than one tenth the protection, or less than one tenth the margin
of safety, than the level the agency considers to be safe. In EPA parlance, the
“margin of exposure” for the most exposed children is just 7, when it should
normally be at least 10025 5. 51,

According to EPA scientists, PFOA causes “significant increases in treatment
related deaths”rz7 - ror o, 371 [Full document] in offspring at doses that did not
affect the mothers, and a range of serious changes in the weight of various
organs, including the brain (decrease), prostate (decrease), liver (increase),
thymus (decrease), pituitary (decrease) and kidneys (increase in lower dose
groups, decrease in high dose group):zo rox o was: - [Full document]. Both male
and female offspring had delayed sexual maturation:: 37 rur page 35391 [Full
document]. The deaths of a significant number of rat pups within 2 to 4 days
after weaning in experiments in which the mother was exposed to PFOA is highly
unusual, and raises grave concerns about the toxicity of PFOA to people.

In addition, PFOA causes a significant increase in low birth weight pups in animal
studies. Low birth weight is recognized as a risk factor for insulin resistance or
Type II diabetes, high blood pressure, and cardiovascular disease later in life
2.1, Studies have also shown that health risks remain even for those low-birth
weight children who achieve normal weight later in childhood, including risks for
high blood pressure, stroke, insulin resistance and glucose intolerancei4o-a61.

Other studies have shown that PFOA causes numerous effects on male and
female reproductive organs, such as testicular tumors:.:= :7;, decreased sperm
productionis:, mammary gland tumors : and cellular effects in the ovary:=1. PFOA
also affects the prostate gland, seminal vesicle, epididymis and testisi+}, and
increases estrogen levels: -+ : -

PFOA and liver toxicity

Dupont spin. From the March 18, 2003 media presentation on slide #13,
DuPont staff state that rats are the most sensitive animals model and that
liver toxicity is the most sensitive effect:

Is the effect relevant?
o Most sensitive animal model - rat
e Most sensitive effect - liver enlargement

e Do we understand why PFOA causes liver
enlargement in rats?
- Yes — induces peroxisome proliferation

Reproduction of DuPont graphic

EWG Response: The rat is the most studied animal model for PFOA, but may not
be the most sensitive. Only two studies have looked at the effect of PFOA in
monkeys: 4o 54, the laboratory species that is closest to humans biologically. It is
difficult to say whether the rat or monkey is more sensitive because industry
scientists have not been able to identify a dose of PFOA that does not cause harm
to both species. One of four monkeys died in the lowest dose group in a 6-month
PFOA exposure study ;- [Extract]. In addition, neither 3M nor DuPont has
conducted a chronic exposure or reproduction study in monkeys; the longest
study conducted to date equates to a mere 3.3% of a monkey’s lifespan and is
equal to a little over two years exposure in people : . Moreover, the longest
exposure monkey study for PFOA did not include females; only male monkeys
were tested <1, In their latest assessment of risk, EPA concludes that females are
more sensitive than males to the effects of PFOA.

The liver is the most studied organ for PFOA, but is not the most sensitive. PFOA
causes toxicity to virtually every organ or system tested, including the brain,
pituitary, adrenal gland, thyroid, ovary, male reproductive tract, immune system
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and kidney. PFOA also causes mammary, testicular, pancreatic and liver tumors
357,

Both the rat cancer and reproduction study suggest that liver enlargement is just
one of several sensitive effects. Effects on the ovary, pituitary, kidney, spleen and
seminal vesicles were affected by PFOA at or below doses where liver effects were
observed. In female rats, adverse effects on the ovary - occur at a dose 10 times
lower than the dose that caused liver toxicity[Extract | Full document]. Likewise,
in the rat reproduction study, significant increases in the number of dead pups
and decreased pituitary size occurred in females exposed to PFOA at doses that
did not cause liver enlargement. The male offspring in the reproduction study
showed changes in four different organ weights at the lowest dose - the kidney,
spleen, liver and seminal vesicle: :

In monkeys, PFOA caused liver enlargement at the same dose that resulted in
death for one of four monkeys tested +:[Extract]. DuPont has no idea what killed
the monkey, so they cannot rule out that non-liver toxicity resulted in the
monkey death;zs r. 54 5o i

Industry research does not establish what is causing the liver enlargement found
in monkeys, which are more closely related to humans. Industry scientists found
that PFOA increased the size of the liver in monkeys at every dose they studied,
and cellular studies point to mitochondrial damage, not peroxisome proliferation
...+ as the mechanism of action. Moreover, 3M and DuPont workers
exposed to PFOA often have altered liver enzyme levels that signal liver damage
. Simply put, the worker findings and monkey studies show that PFOA
Ilver toxncnty is relevant to humans.

Relevance of laboratory animals findings to humans

DuPont spin. Also on slide #13, DuPont staff imply that the effects observed
in laboratory animals are not relevant to humans:

Is the effect relevant?

e Is this mechanism relevant to humans?
- Unlikely

Reproduction of DuPont graphic

EWG Response: PFOA causes adverse effects by at least five mechanisms of
action, four of which are clearly relevant to humans. The five mechanisms of
action that have been identified for PFCs so far are: mitochondrial toxicity; cell
membrane disruption that results in decreased cell communication; peroxisome
proliferation; increased production of estrogen; and decreased thyroid hormone
levels or hypothyroidism.

The relevance of only one of these mechanisms of action to people, called
“peroxisome proliferation,” is currently under debate. Peroxisome proliferation is
clearly linked to liver toxicity in rats, but it is unknown whether peroxisome
proliferation or another mechanism of action is responsible for the liver toxicity
observed in monkeys or high liver enzyme levels observed in workers.
Peroxisome proliferation cannot account for all of the toxic effects of PFOA. PFOA
causes toxicity to virtually every organ or system tested, including the brain,
pituitary, adrenal gland, thyroid, ovary, male reproductive tract, immune system
and kidney. PFOA also causes mammary, testicular, pancreatic and liver tumors.
Effects on the ovary, pituitary, kidney, spleen and seminal vesicles were affected
by PFOA at or below doses where liver effects were observed.

The relevance of peroxisome proliferation to humans is a subject of current
debate. A decision in 1995 by the International Agency for Research on Cancer
(IARC) held that peroxisome proliferation is not relevant to people as a mode of
action for causing cancer but this conclusion has come under scrutiny:s3-ssi. In
recent critiques, a leading government scientist notes that several human
medications are peroxisome proliferators, so clearly humans respond to these
chemicals. In addition, the IARC panel inexplicably ignored a critical paper that
found increased peroxisome enzyme activity in human liver cells following
exposure to another chemical peroxisome proliferator . Recently, IARC
panels have come under heavy criticism from numerous scientists as being too
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heavily weighted with industry scientists :

Arguments over the relevance of peroxisome proliferation to humans may be
moot for PFOA because a sister chemical, C10 or PFDA, has been shown to cause
peroxisome proliferation in human brain cells (liver cells were not studied)(s3;
[Extract].

Industry-sponsored studies disproportionately test effects of peroxisocme
proliferation over effects driven by other mechanisms of action. For PFOA, other
major toxic effects are altered lipid metabolism, pancreatic tumors and damage to
the immune system, thyro:d and reproductlve tract (including testicular and
mammary gland tumors): :. .

This “disproportionate testing of toxic effects” is extremely clear for C10, a sister
chemical to PFOA that differs only by the addition of 2 carbon and 4 fluorine
atoms. Between, 1985 and 1992, nine studies were published describing the
effects of C10 (PFDA) on lipid metabolism and the thyroid gland, immune system
and reproductive tract;7:- .. No studies published since 1992 has followed up one
the dramatic effects in the thyroid, immune system and reproductive tract
described between 1985 and 1992. C10 is also found in human blood [Extract |
Full document], but has not yet come under regulatory scrutiny from EPA
although its toxicity profile is virtually identical to PFOA, differing only in potency.
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GLOBAL CONTAMINANTS
Part 8:

Teflon and other non-stick pans kill birds

Bird enthusiasts and veterinarians have
known for decades that Teflon-coated and
other non-stick cookware, if heated to high
temperatures, is acutely toxic to birds. The
peer-reviewed literature contains numerous
reports of bird deaths linked to the use of
Teflon and other non-stick pans and
appliances in the home, beginning about 30
years ago. The birds die abruptly, usually
. shortly after new non-stick pans are heated

“EL Health Concerns for the first time. The ubiquity of the deaths
has spurred mention of the problem on at
least 100 websites devoted to the care of pet
birds.

Report home
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#FCs Last Forever

e n Water, Food, & Air

©BECe in Animals Worldwide

In 1975, in one of the early peer-reviewed
articles on bird deaths, the authors describe the deaths of five pet birds following
the owner heating a non-stick (PTFE-coated) pan:

TuFonts Soin About PFOA

“Five cocatiels (Nymphicus hollandicus) died within 30 minutes
following exposure to fumes from a frying pan coated with the "non-
stick” plastic polytetrafluoroethylene (PTFE) that had accidentally
overheated. Within an hour the owner developed symptoms of
"polymer fume fever" but recovered in the next 24 hours. Clinical
signs and post mortem lesions of the cockatiels are described and
reference is made to the unusual susceptibility of parakeets to the
pyrolysis products of frying pans coated with PTFE.”

9: Regulatory Gaps ->» PFC Pollutio

L Recommendations for Action on PFCs

Bird deaths related to
nonstick coatings are not
restricted to exotic species

interactive Map of PEC Pollution

Shoppers Guide to PFCs

Searchable database: PFC documents

in the home. A recent
article recounts that hours
after moving 2400 broiler
chicks to a research
warehouse at University of
Columbia-Missouri,
veterinarians noticed that
substantial numbers of
chicks were dying. Four
percent of the chicks died
in the first four hours, and
within 72 hours more than
half of the chicks were
dead. After investigating
the possibility of many
commeon gas toxicants,

scientists traced the deaths
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to lightbulbs coated with the Teflon chemical PTFE: “Further investigation
revealed that the only change in management practice in this facility prior to the
onset of the severe mortality problem was the replacement of 48 heat lamp bulbs
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(one for each pen). The new heat lamp bulbs were polytetrafluoroethylene (PTFE)
coated. PTFE gas intoxication has been reported in several exotic avian species,
but this intoxication has not been previously reported in a poultry flock.” [2].

Scientists have not identified the particular offgas compound from Teflon and
other nonstick pans and other kitchen equipment that is responsible for the bird
deaths, but among the many chemicals that have been measured in the air when
nonstick pans are heated are PFOA and other gases that scientists consider highly
toxic 137,

Next Page: Regulatory gaps lead to global PFC pollution
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Related websites:

upatsix.com

Hazards and

Search their database

Description: Up At Six is a very comprehensive pet bird care website. Lists
common household hazards and provides a search engine for research by topic or
keywords. Also links to avian associations, aviaries, sanctuaries, shopping, online
chat groups, and many other bird-related issues.

Association of Avian Veterinarians: Basic Bird Care
http://www.aav.org/basic_care.htm#Avoid

Description: Association of Avian Veterinarians promotes avian medicine and
stewardship. Become a member, find an avian vet, learn about AAV programs
and policy statements.

PetPlace.com article: Dangers in the Kitchen
http://www.petplace.com/articles/artShow.asp?artiD=3534

Description: PetPlace.com offers access to a wealth of medical and wellness pet
information. Features an archive of more than 1350 pet-related articles
searchable through a user-friendly database.

The National Cockatiel Society: General Bird Care
http://www.cockatiels.org/articles/care/gencare.htm|

Description: The official website of the National Cockatiel Society. Features a
question and answer bulletin board with scheduled chats and “reading rooms” of
cockatiel-related articles.

Planet-Pets.com: Housing/Feeding Birds
http://www.planet-pets.com/feedbrd.htm

Description: Planet Pets serves the public by finding, evaluating, selecting,
organizing, and offering quality pet-related information and resources. Features a
free online newsletter, kids korner, ask an expert, links to services.

Birds and More
Health issues and
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Protecting birds from toxic fumes
Description: Online store for birds and their owners. Includes health tips and
general care for your bird.

TalkToTheVet - Caged Bird Housing Considerations
http://www.talktothevet.com/ARTICLES/BIRDS/Pbirdhousing. HTM

Description: Talk To The Vet is an online veterinarian consultation service. Links
to vets, free newsletter, pet-specific articles, etc.

Bird Crazy - Safety Guide for Plants and Poisons
http://www.birdcrazy.com/newsite/articles/plants.htm

Description: Bird Crazy is an Online aviary based in San Diego, CA.
Comprehensive list of poisonous plants and household poisons and well as a list of
safe plants.

Birds N' Ways eZine

http://www.birdsnways.com/wisdom/wwle.htm

Description: Guide to parrots and other exotic pet birds. Offers dozens of links to
shopping, chatting, information and miscellaneous bird-related sites. Offers
access to thousands of articles searchable by keyword, topic, author and website.

ASPCA - Managing Pet Bird Toxicoses
http://www.aspca.org/site/Search?query=PTFE&inc=10

Description: American Society for the Prevention of Cruelty to Animals exists to
promote humane principles, prevent cruelty and alleviate fear, pain and suffering
in animals. Use the search engine (search “PTFE") to find a downloadable report
“Managing Pet Bird Toxicoses”.

Additional Links:

Starling Talk
http://www.starlingtalk.com/warning.htm

Parrot Parrot
http://www.parrotparrot.com/birdhealth/kola.htm

Exotic Pet Vet
http://www.exoticpetvet.net/about.html

Kaytee
http://www.kaytee.com/companion_animals/birds/health/

PETA
http://www.petauk.org/mc/facts/fscl16.html

Pet Bird Report
http://www.petbirdreport.com/articles/dangers.html

The Parrot Chronicles
http://www.parrotchronicles.com/departments/hazards.htm

Feather Care Aviary
http://home.cogeco.ca/~jjackson283/index.htm

The Parrot Society of Australia
http://www.parrotsociety.org.au/

Stanley’s Quakerville
http://www.quakerville.com/features/ptfe.asp

Lafeber Company
http://www lafeber.com/docs book/13/thirty_three dangers.htm

The Aviary
http://theaviary.com/teflon.shtml

Avitec Exotic Birds
http;//www.avitec.com/Birdcare.html

Budgie.org
http://www.budgies.org/info/teflon.html

Those Majestic Macaws!
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http://www.exoticbird.com/teflon.html

Taking Care Of Your New Bird
http://www.ddc.com/~kjohnson/safety.htm

Lovebird Center
http://www.lovebirdcenter.com/7hazards.htm

Cockatiel Cottage
http://www.cockatielcottage.net/hazards.html

New England Exotic Bird Sanctuary
http://www.neebs.org/poisons.htm

South Bay Bird Society
http://www.sobaybirdsoc.com/hazards.htm

Austin Bird Club
http://www.austinbirdclub.com/dangerous.htm

Old World Aviaries
http://www.oldworldaviaries.com/text/styles/teflon.html
http://www.oldworldaviaries.com/text/miscellaneous/buying _a_bird.htm

Bignest Aviaries
http://www.bignest.com/food.htm
http.://www.bignest.com/misgrey.htm

Wee B Toys
http://www.weebbirds.com/firstaid.htm

Pet Bird Care Safety Tips and Information
http://members.tripod.com/~DAdams/gkbrdinf,htm!

Parrot Online
http://www.parrotline.org/teflon.html

Bella Online
http://bellaonline.com/articles/art3973.asp

Senegal _
http://www.makasnest.com/senegal/Teflon/toxins.htm

Feathers and Tails
http://www.feathersandtails.org/holiday.htmt

Birds By Donna
http://www.birdsbydonna.com/BIRDS_BY DONNA/Basic_Bird_Cax.html

Kindness Club
http://www.kindnessciub.nb.ca/pets/BirdSafety.htmi

Rockport Roost
http://www.rockportroost.com/Birdsafetytips.htm

Animal Lovers Pet Shop
http://www.animalloverspetshop.com/whatsnew.htm

The Real Macaw
http://www.realmacaw.com/pages/tielcare.htmi

Wool-N-Wings
http://www.parrots.com/faq-hn.htm

African Lovebird Society
http://www.africanlovebirdsociety.com/lovebirdcare/

North American Cockatiel Society
http://www.cockatiel.org/articles/hazards.htmi

Angel Wings Aviary
http://www.parrot-breeder.com/parrothazards.htm

A&M Aviaries
http://www.petbirdbreeder.com/hazards.htm
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The Animal Clinic of Clifton
http://www.pethealthcare.net/htmi/body household dangers.html

Birdsafe.com
http://www . birdsafe.com/story bird33.htm

NetPets
http://www.netpets.org/birds/healthspa/poisons2.html

Arizona Avian Breeders Association
http://azavianbreeders.org/BirdCare.shtml

Avian Avenue
http://zachary.avianavenue.com/BirdSafety.html

Ask Dr. Petra
http://www.drpetra.com/Birds/Household%20Dangers.htm

Long Island Parrot Society of New York
http://www.liparrotsociety.org/harmful.htm
http://www. liparrotsociety.org/teflon!.htm

The Grey Place
http://www.africangreys.com/hints/emergency.htm

Birds Birds Birds!
http://parrotfeathers.tripod.com/care.htm

The Family Pet Show
http://www.familypetshow.com/toxocosis.html

Doctors Foster and Smith
http://www.drsfostersmith.com/Articles/bird _commoninjuries.cfm

Parrots Canada
http://www.parrotscanada.com/birdowner/forthenewbirdowner.htm!

Birds Just Wanna Have Fun
http://www.birdsjustwannahavefun.com/durability_info.htm

American Animal Hospital Association
http://www_.healthypet.com/Library/prevent-18.htmi

Soldan’s Feed and Pet Supplies
http://www.soldanspet.com/petperspectives/hird_basics.htm

British Columbia SPCA
http://www.spca.bc.ca/Factsheets/birdcare.htm

The Avian Medicine Chest
http://www.petmedicinechest.com/avian/discussions/chemicalpoisoningtext.asp

Pet Parrot Club UK
http://www.petparrotclubuk.co.uk/help/hazards.htm

The Pet Bird Website
http://www.petbird.co.uk/housedangers.htm

Quaker Parakeet
http://www.quakerparakeet.com/b4ubuy. html

Houston Pet Talk
http://www.houstonpettalk.com/Column_Bird_Buddies.htm

Hex Aviary
http://www.hexaviary.com/hexiocal.htm

Birds of a Feather
http://www.boaf.com/article_11.htm

All Creatures Animal Hospital
http://www.all-creatures.com/care/bird.htm

Feathered Friends Forever
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http://www.featheredfriendsforever.org/homesafety.html

Bird Crazy
http://www.birdcrazy.com/toxins.htm

The Parrotlet Parlour
http://www.theparrotietpariour.com/Parrotiet Hazards.shtmt

The Windhover Veterinary Center
http://www.windhovervet.com/birdcare.htm

Arizona Bird Supply
http://www.azbirdsupply.com/bird%20care_basics.htm

The PetCARE Information Center
http://petcare.umn.edu/OPets/Articles/BirdTox.htm

The Holistic Bird Newsletter
http://www.holisticbirds.com/HBNQO1/octnov/pages/chronici.htm

Win Rose Animal Hospital
http://www.winrosevet.com/Birds.htm

Harmony’s World of Pets
http://www.petvets.com/petcare/birdscolumn.html

Janice’'s Bird Haven
http://www.wtv-zone.com/JaniceMarr/feathered/Care.html

The Bird Hotline
http://www.birdhotline.com/vet.htm

The True Parrot
http://thetrueparrot.homestead.com/EnvironmentalNeeds.html

The Grey-cheeked Parakeet
http://www.lib.montana.edu/~bmarsh/cheeky/dosdonts.html

Dandy the African Grey Parrot
http://www.vdnent.com/html/articles/part behav be-a-bird.htm

Quaker Parrots
http://www.quakerparrots.com/qtips/more_thoughts_on_teflon.htm/
http://www.quakerparrots.com/qgtips/dangers_of teflon.htm

Animal Rescue League of Jowa
http://www.arl-iowa.org/PetCare/Birds.asp

Wasatch Avian Education Society
http://www.wasatchavian.com/fosterguide.html!

Dane County Humane Society
http://www.humanesociety.dane.wi,us/care/bird_groom.html

Montreal Bird and Exotic Animal Hospital
http://www.birdandexoticvet.com/avian.htmi

Parrot Passions UK
http://www.parrotpassionsuk.com/Advice/hazards.htm

Birdlife
http://www.birdlife.com/care/dangers.html

Pretty Birds
http://www.prettybirds.net/Parrotsafehome.htm

The Animal Network
http://www.animalnetwork.com/birds/library/articleview3.asp?
Section=&RecordNo=2721

Pet Finder
http://www.petfinder.org/journalindex.cgi?
path=/public/animalcare/bird/1.3.404.txt

Budgies ’'N Tiels
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http://www.budgies-n-tiels.com/contents/health.htmi

Pair o' Keets and Qweak n' Tails
http://www.geocities.com/monicaarnouk/BirdHazards.htm

SunConure
http://www.sunconure.com/safety.html

Give Us A Home
http://www.giveusahome.co.uk/birds/faq.htm

Eve’s India
http://www.evesindia.com/family/pets/bird safety.html

MSN Health
http://content.health.msn.com/content/article/35/1728 84136

Pet Education
http://www.peteducation.com:80/article.cfm?cls=15&cat=18298&articleid=2418
http://www.peteducation.com:80/article.cfm?cls=15&cat=1912&articleid=1559

North Fork Animal Hospital
http://www.northforkanimalhospital.com/animals/birds/birds quaker.htm

Back to top
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Part 9:

11 Consumer Products & PFCs

» Pagple Evervwhere
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iC Hea

th Concarns

5 SFCs in Water, Food, & Air

SrPFCs in Arimals Worldwide

T TuPont’s Spin Ahout PEFOA

' Monstick Pang Kill Birds

“eeommendations for Action

on PFCs

irteractive Map of PFC Pollution

Shoppers Guide to PFCs

Searchable database: PFC documents

Regulatory gaps lead to global PFC pollution

Although most people assume that chemicals in consumer products are
thoroughly tested before they are sold, there is no legal requirement to test most
chemicals for health effects at any stage of production, marketing, and use.
Because of this, basic toxicology studies on Teflon, Scotchgard and related
chemicals are being conducted only now, fifty years after these chemicals went
on the market.

Under the Toxic Substances Control Act, chemical companies can continue making
chemicals and putting new compounds on the market without conducting any
studies of their effects on people or the environment. Some companies conduct
rudimentary screening studies prior to production, but fewer than half of all
applications to the EPA for new chemical production include any toxicity data at
all. The government approves 80 percent of these applications with no
restrictions, usually in less than three weeks. When data are provided, they are
typically cursory in nature, because the government lacks authority to request
anything more than that. Eight of 10 new chemicals win approval in less than
three weeks, at an average rate of seven a day. If there are no data, the
government justifies approval with results of computer models that estimate if a
chemical will harm human health or the environment (EPA 1997a, GAO 1994).

For chemicals that are already on
the market, the EPA can request
data only when it can substantiate
that the chemical is causing harm,
which it generally cannot do without
the toxicity data it is seeking to
request. In practice, this means
that studies are required only after
independent scientists have
accumulated a body of evidence
demonstrating potential harm, a N
process that typically takes .
decades.

Chemicals are studied
afterthe damage is done

N
Snope o ot Stownt vabome. &S,
. e .

In general, the more recently a - GLICK FOR DETAIL -
chemical has been introduced into

commerce, the less scientists understand its toxicity, and the less likely it is that
scientists will know how to test for it in people and the environment. The few
chemicals or chemical families that have been well-studied are those for which
scientists uncovered, often accidentally, environmental catastrophes that can
include widespread pollution of the environment or human population, as is the
case now for PFCs.

Sart 9 Sidebars

Sidebar 1: Reform of Federal Law

Sidebar 2: The regulatory precedent of pesticides

nmendations

Next Page: Recon
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GLOBAL CONTAMINANTS

Part 10:

Recommendations for Action on PFCs

Report home

Introduction What should the government do?

What should the chemical industry do?

1: Consumer Products & PFCs

What can you do?
T People Everywhere

5. FFCs Last Forever

. OFC Health Concerrs

What should the government do?

The unique combination of prevalence, toxicity, and persistence that characterizes
3. PFCs in Animals Warldwide chemicals in the PFC family argues for expedited action by the Environmental
Protection Agency (EPA) to mitigate human exposures. We recommend that:

50 ECsin Water, Food, & Air

Yo TuPonts Soin About PFOA

e EPA should require the phase-out of PFOA and industrial
o ianstick Pans Kill Birds chemicals that break down into PFOA in the environment or the
human body.

%o Regulatory Gaps -» PFC Pollution

e EPA should expedite the review of all remaining PFCs and
polyfluorochemicals, including fluoropolymers, and require the
phase-out of those that are persistent or that break down into
persistent PFCs.

e EPA should fully assess human health risks across the family of
: _ - PFCs, considering the combined health effects of chemicals that
wteractive Map of PEC Pollution exhibit common health harms and modes of action.

h .
Shopners Guide to PRCs ¢ CDC (Centers for Disease Control and Prevention) should adopt

and earlier EWG proposal for long-term biomonitoring of PFCs in
human blood to assess trends in exposure, which could increase
for some PFCs even after a global ban, as the PFC family breaks
down to its terminal degradation products (PFOA, PFOS, and
others).

Searchable database: PFC documents

PFCs are highly toxic, extraordinarily persistent chemicals that pervasively
contaminate human blood and wildlife the world over. This chemical trajedy has
happened in large part because of a regulatory system that leaves the EPA with
few tools to identify emerging pollution problems, or to anticipate and study the
health effects or the extent of human exposure to any of the thousands of
chemicals found in consumer products, including PFCs.

The Toxics Substances Control Act is so fundamentally broken that the statute
needs to be rewritten. Revisions to the nation’s toxic substance laws must include
the following provisions:

e Industry must be required to prove the safety of a new chemical
before it is put on the market.
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e The EPA must have the unencumbered authority to request any
and all new data on a chemical that is already on the market.

e The EPA must have the clear authority to suspend a chemical's
production and sale if the data requested are not generated, or if
they show that the chemical, as used, is not safe for the most
sensitive portion of the exposed population.

e Chemicals that persist in the environment or bioaccumulate in
the food chain must be banned.

e Chemicals found in humans, in products to which children might
be exposed, in drinking water, food, or indoor air, must be
thoroughly tested for their health effects in low dose, womb-to-
tomb, multi-generational studies focused on known target
organs, that include sensitive endpoints like organ function and
cognitive development. Studies to define mechanisms of action
(how a chemical harms the body) must also be conducted.

Back to top

What should the chemical industry do?

e The chemical industry must phase out the use of PFOA and other
chemicals that break down to PFOA in the environment or the
human body, including uses in Teflon, Stainmaster, and Zonyl
paper protection products.

e The chemical industry must develop and make public analytical
methods to detect all PFCs in the human body, and conduct
biomonitoring studies to find the levels of their chemicals in the
general population.

e The chemical industry must disclose the breakdown products and
environmental persistence of all PFCs, including perfluoro- and
polyfluoro- polymer products like Gore-Tex, and discontinue the
manufacture of those that are persistent.

e Chemical manufacturers must fully disclose the PFC ingredients
of their products to the public.

Back to top

What can you do?

Although some exposures to PFCs are unavoidable - they have been found in
food, air, and drinking water - you can choose to avoid many PFCs in future
purchases of consumer products. Doing so will help reduce the impacts of the
"PFC" economy on human health and wild animals. Here are some tips:

e Phase out the use of Teflon and other non-stick cookware and
other equipment that is heated in your home. If you can afford
to replace it now, do so. When heated to high temperatures,
Teflon and produccts with other non-stick PFC coatings emit
fumes that can be harmful.
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Do not use Teflon or non-stick cookware in your home if you
have pet birds. In fact, avoid any kitchen equipment that
contains Teflon or other non-stick components that are heated to
high temperature during use. Fumes from these materials can
quickly kill birds.

When you purchase furniture or carpet, decline optional
treatments for stain and dirt resistance, and find products that
have not been pre-treated with chemicals by questioning the
retailers. Most of these chemical treatments contain PFCs that
might contaminate your home and family.

Avoid buying clothing that bears a Teflon label or other
indication that it has been coated for water, stain, or dirt
repellency. Many of these coatings are PFCs. By buying
alternatives you will help shrink the PFC economy and the
associated global contamination.

Minimize packaged food and greasy fast foods in your diet.
These can be held in containers that are coated with PFCs to
keep grease from soaking through the packaging. PFCs are used
in a wide variety of containers, including french fry boxes, pizza
boxes and microwave popcorn bags.

Avoid buying cosmetics and other personal care products with
the phrase "fluoro” or "perfluoro” on the ingredient list. Among
products that might contain PFCs are lotions, pressed powders,
nail polish, and shaving cream.
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