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We are hereby providing the following information for inclusion in the TSCA 8(e)/ FYI
databases with respect to PFOA/PFOS:

1. C-8 Science Panel, “Status Report: Residents’ PFOA serum concentrations
before and after granular activated carbon filtration at public water systems in
Little Hocking, Ohio and Lubeck, West Virginia” (March 23, 2009);

C-8 Science Panel, “Status Report: Relationship of perfluorooctanoic acid
(PFOA) and perfluorooctane sulfonate (PFOS) with pregnancy outcome among
women with elevated community exposure to PFOA” (March 23, 2009);

C-8 Science Panel, Media Press Kit/Presentation Slides (March 26, 2009);
Steenland, K., et al, “Predictors of PFOA Levels in a Community Surrounding a
Chemical Plant,” Environ. Health Persp.(online at doi:10.1289/ehp/0800294
(March 23, 2009); and

Letter from ATSDR to West Virginia Department of Health and Human Services
Re: PFOA drinking water recommendations (February 10, 2009).
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Status report: Residents’ PFOA serum concentrations before and after granular activated

carbon filtration at public water systems in Little Hocking, Ohio and Lubeck, West

Virginia

The C8 Science Panel (Kyle Steenland, Tony Fletcher, David Savitz)

March 23, 2009

This report summarizes the findings from the first year of the C8 Half Life Study, which follows

200 residents with repeated blood samples and interviews in order to study the rate of decline in

PFOA serum concentrations over time. A detailed report will be submitted to a peer-reviewed

journal for publication. Dr. Scott Bartell will be the principal author of this report; Science Panel
member Dr. Kyle Steenland worked closely with Dr. Bartell on this report.




Summary

Background:. Lubeck Public Service District began filtering public water in June 2007
in order to remove PFOA, and Little Hocking Water Association began filtering public water in
November 2007. We are studying PFOA serum concentrations over time, including immediately
after water filtration, in 200 residents served by these two water districts. The rate of removal,
which can also be expressed as a “half life” (the time required for half of the PFOA to be
removed from the body), is critical for estimating past rate of exposures to PFOA based on
recent PFOA serum concentrations. There is not much existing information on the rate of
PFOA removal from the body. The best available study of the rate of removal of PFOA from the
human body was based on only 26 retired PFOA workers with no recent PFOA exposures,
including only 2 women.

Methods: In May 2007 we recruited 150 adults served by Lubeck and 50 adults served
by Little Hocking, based on their responses in the C8 Health Project. Both men and women with
a variety of ages were included. Participants were required to have a PFOA serum concentration
measurement of 50 ng/mL or greater during the C8 Health Project; this level is about 10 times
higher than the level found on the average among the general US population. Participants were
also required to have residential water service provided by Lubeck Public Service District or
Little Hocking Water Association, to have not reported growing vegetables at home at the time
of the C8 Health Project, to have never been employed by DuPont Company, to not have had
any other job working worked with PFOA since 2000, and to have signed a consent form
allowing C8 Health Project data to be shared with the C8 Science Panel. Two groups of

participants were recruited for each of the two water districts: 1.) those reporting primary use of

public water for drinking at home, both in the C8 Health Project and in May 2007, and 2.) a

smaller group consisting of those reporting primary use of bottled water for drinking at home.
Participants donated up to 6 samples each during the first year of the study. The Lubeck
participants were followed for one year after water filtration, and the Little Hocking participants
were followed for three months prior to water filtration and six months afier water filtration.
Average decreases in PFOA serum concentrations are reported for 197 participants who donated

blood before and after the installation of water filters in Lubeck and Little Hocking, as well as

the estimated average half-life.




Results: Average serum PFOA concentrations in June 2007 for participants served by

Lubeck Public Service District were 122 ng/mL among public water drinkers and 58 ng/mL

among bottled water drinkers. Average serum PFOA concentrations in December 2007 for
participants served by Little Hocking Water Association were 368 ng/mlL among public water
drinkers and 140 ng/mL among bottled water drinkers.

For Lubeck residential customers, the average decrease in PFOA serum concentrations in
the year after filtration (between June 2007 and June 2008) was 32 ng/mL (26%) for those
primarily consuming public water at home (n=130), and 16 ng/mL (28%) for those primarily
consuming bottled water at home (n=17). For Little Hocking customers, the average decrease in
PFOA serum concentrations in the six months after filtration (between December 2007 and June
2008) was 39 ng/mL (11%) for public water consumers (n=39) and 28 ng/mL (20%) for bottled
water consumers (n=11). The estimated average rate of decrease in serum PFOA concentration
after water filtration for all four groups is 26% per year. Our best preliminary estimate of the
average PFOA serum half-life using these data is 2.3 years (95% CI: 2.1 to 2.4 years).
Individual estimated half-lives varied widely in our study; most lie between 1.5 to 4.6 years.

PFOA serum concentrations were already decreasing over time before filtration began
among Little Hocking residents, but the average rate of decrease was estimated to be 60% faster
after filtration.

Interpretation: PFOA serum concentrations have decreased substantially among our
study participants between 2007 and 2008; much of this decrease appears to be due to water
filtration. “Bottled water drinkers” reported primarily drinking bottled water while at home, but
may have routinely used public water for cooking, coffee, etc., or may have been exposed at
work or other locations besides home. During our study some individuals also switched from
public to bottled water, or from bottled to public water. These factors may explain why filtration
appeared to be effective at decreasing serum PFOA concentrations among both public water
drinkers and bottled water drinkers.

Long half-lives cannot always be accurately calculated from shorter studies. We will be
requesting two more blood samples from our participants during the next few years, and expect

to report more precise half-life estimates when this study is completed in 2012.




Status report: Relationship of perfluorooctanoic acid (PFOA) and perfluorooctane

sulfonate (PFOS) with pregnancy outcome among women with elevated community

exposure to PFOA
The C8 Science Panel (David Savitz, Kyle Steenland, Tony Fletcher)

March 23, 2009

This report summarizes the findings relating PFOA (C8) and PFOS (C8S) in the serum of female
participants in the C8 Health Project, which was carried out in 2005-2006 in the Mid-Ohio
Valley and recent pregnancy outcome. A full report of these findings will be submitted to a

peer-reviewed scientific journal.




Background: Perfluorooctanoic acid (PFOA, also known at C8) and perfluorooctane sulfonate
(PFOS, also known at C8S) are chemicals which do not occur in nature but have been widely
used in chemical production for some time and remain in the environment. They are found in
the blood of most Americans at levels of around 4 ng/mL (nanogram/milliliter) for PFOA and 21
ng/mL for PFOS. PFOA has been found in the blood of pregnant women, in umbilical cord
blood, and in breast milk. A few studies have looked at maternal PFOA and PFOS level and

birth outcomes like gestational age and birthweight, but the studies have been limited in quality

and the results were inconsistent.

Methods: We conducted a study of C8 Health Project participants to examine the relationship
between PFOA and PFOS in serum and pregnancy outcome among community residents in Ohio
and West Virginia who lived or worked in six water districts contaminated with PFOA from a
chemical plant. In 2005-2006, they provided blood specimens, which were used to measure
PFOA and PFOS in the serum (the clear liquid part of the blood after blood cells have been taken
out) and women answered questions about their pregnancy history. We excluded twins and other
multiple pregnancies, and studied miscarriages, stillbirths, and live births in the 5 years prior to
C8 Health Project enrollment among women who hived within the same water district from the
start of the pregnancy through the time of enrollment. We made this restriction to be sure that
the PFOA level measured at C8 Health Project enrollment would be a good estimate of the level
at the time of pregnancy. We compared the levels of PFOA and PFOS in pregnancies that ended
in a miscarriage, preeclampsia, preterm birth, low birthweight birth, or birth defects with healthy
pregnancies using multiple regression techniques that adjust for other variables which could
influence pregnancy outcome. The results are presented in terms of odds ratios (ORs) that reflect
the relative risk, 1., the risk of the problem in more exposed pregnancies divided by the risk in
less exposed pregnancies. An OR above 1.0 indicates an increased risk of the outcome in the
more exposed group vs. the less exposed group. We also present a measure of how precise the
estimates are, a 95% confidence interval, which reflects the range of plausible values taking
chance into account.

Results: The average serum PFOA was 48.8 ng/mL and the middle value (median) was 21.2
ng/mL. The average PFOS concentration was 15.0 ng/mL and the median was 13.6 ng/mL.

Among all pregnancies, 249 (13.5%) were reported to have ended in miscarriage. Among live




births, 329 (20.9%) were reported as preterm, 80 (5.0%) as low birthweight, 156 (9.8%) were
complicated by preeclampsia, and 74 (7.4%) noted a birth defect.

Neither PFOA nor PFOS was related to miscarriage. Preeclampsia was modestly increased when
PFOA levels were above the median compared to below the median (OR = 1.3, 95% CI = 0.9,
1.9) and when PFOS levels were above the median (OR =1.4, 95% CI = 1.0, 2.0). Neither PFOA
nor PFOS was related to preterm birth. Low birthweight did not follow any clear relationship
with PFOA, except for some tendency for lower risk with higher exposure. PFOS exposures
above the median were weakly related to low birthweight (OR = 1.6, 95% CI = 1.0, 2.6). Both
PFOA and PFOS were weakly related to birth defects. For PFOA, there was no increase in risk
for exposure above the median, but a modest, imprecise indication of an elevation in risk was
above the 90™ percentile (OR = 1.7, 95% CI = 0.8, 3.6) based on 12 cases in the uppermost
category. For PFOS, there was an increased risk above the 75" percentile, with adjusted odds
ratios of 1.8 for both 75" 10 90™ and >90™ percentiles. Congenital heart defects were the single

most common type of birth defect; however, with only 13 heart defect cases numbers were too

sparse for adjusted analyses.

Conclusion: We found little or no support for a possible relationship between PFOA or PFOS
exposure and miscarriage or preterm birth, nor between PFOA and low birthweight. PFOS
above the median was associated with low birthweight, but there was no increasing risk with

higher level of PFOA in the blood. The results for preeclampsia and birth defects were more

sugge§tive of a possible relationship for both PFOA and PFOS — slightly stronger for PFOS.

Even for these outcomes, the relative risks were only modestly elevated and none showed clear
increasing risk with higher exposure. Overall, the data provide little support for PFOA or PFOS
being related to pregnancy outcome, with some uncertainty regarding preeclampsia and

aggregated birth defects.
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s Science Panel

For Release March 26, 2009 For More Info: Lisa Collins, 304/483-1355

C8 Science Panel Reports on Half-Life, Pregnancy Outcomes and Immune Markers

The C8 Science Panel, chosen to determine whether a probable link exists between C8 and any
human disease as part of a class action settlement of a lawsuit involving releases of a chemical
known as C8 from DuPont's Washington Works in Wood County, West Virginia presented
findings from three studies in Parkersburg, WV, on March 26. Reports of all results were first
filed with the court in Wood County, WV, and are now available through the C8 Science Panel
website, www.c8sciencepanel.org.

The following reports were presented and discussed:
¢ Reproductive outcomes in relation to C8 among participants in the 2005-2006 C8 Health
Project

Rate of C8 clearance from the body after installation of water filters

Immune Function in relation to C8 among participants in the 2005-2006 C8 Health
Project

The Science Panel also invited those present, and any interested member of the public, to visit
their website to subscribe to an e-newsletter the group will issue periodically as new information
comes available. “It is our goal to be as open and available as possible, and to share information
with the interested public as we have it. We look forward to using this direct method of
communication to let people know what is happening with our ongoing studies,” said Dr. Kyle
Steenland on behalf of the group.

The Science Panel is made up of three scientists from universities in London, Atlanta and New
York. The three panelists were agreed upon by both DuPont and the plaintiffs. They are Dr.
Tony Fletcher, Dr. Kyle Steenland, and Dr. David Savitz. More information on the panel and its
work can be found at www.c8sciencepanel.org.

Complete releases on each report follow.
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“s Science Panel

REPORT 1:
C8 Science Panel Completes Pregnancy Outcome Study

The C8 Science Panel has completed a new evaluation of the relationship between C8 (also
known as PFOA) and C8S (also known as PFOS) in the blood and reproductive health. This
analysis is based on recent pregnancies among the Mid-Ohio Valley residents who pasticipated
in the C8 Health Project in 2005-2006. A summary of the results of this effort has now been filed
with the court in Wood County, West Virginia, as required under a court settlement of a class
action suit in 2004, and will be available at the C8 Science Panel website,
www.c8sciencepanel.org.

‘Women who participated in the C8 Health Project were asked about each of their pregnancies,
indicating in the questionnaire whether they had a miscarriage (loss of the pregnancy before 20
weeks), preeclampsia (a complication of pregnancy with high blood pressure and protein in the
urine), low birth weight (infant weighing less than 5% pounds), preterm birth (infant born 3
weeks or more before the due date), or birth defects (abnormal development of the infant during
pregnancy). C8 is present at relatively high levels among many Mid-Ohio Valley residents due
to drinking water contaminated with C8 coming from the local DuPont chemical plant. DuPont
did not release C8S from the plant, and C8S levels in Mid-Ohio Valley residents are similar to
levels in the general US population.

The statistical analysis focused only on those women who reported pregnancies within the 5
years before the C8 Health Project was conducted and lived in the same water district during
those five years. This was done so that the serum levels measured by the C8 Health Project
would be as close as possible to the levels that the mothers would have had while they were

pregnant.

Higher levels of C8 and C8S were not found to be related to miscarriage or preterm birth. There
were some weak relationships between both C8 and C8S with preeclampsia and birth defects in
the infants, but the evidence to suggest that risk increases with greater exposure is not consistent.
The Science Panel found no indication that C8 was related to low birthweight using more
complete exposure data than a study recently conducted by researchers at the University of
Pennsylvania, but C8S did show a weak relationship. Because there is some inaccuracy in the
reports on pregnancy, and the number of pregnancies that could be included in this stage of the
analysis was limited, the Science Panel could not draw conclusions regarding whether either of
these chemicals were associated with problems in pregnancy.
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The panel will be conducting a more comprehensive analysis of pregnancies reported to the C8
Health Project, including more years prior to the C8 Health Project and using more complete
data on past exposures which will be available from another Science Panel project. An
additional Science Panel study will be conducted on all the births in the area using birth
certificates. Combining these studies, as well as data from other investigators, the C8 Science
Panel will determine whether a probable link exists between C8 and reproductive outcomes.

The Science Panel was chosen to determine whether a probable link exists between C8 and any
human disease as part of a class action settlement of a lawsuit involving releases of a chemical
known as C8 from DuPont's Washington Works in Wood County, West Virginia. The Science
Panel is made up of three scientists from universities in London, Atlanta and New York. The
three panelists were agreed upon by both DuPont and the plaintiffs. They are Dr. Tony Fletcher,
Dr. Kyle Steenland, and Dr. David Savitz. More information on the panel and its work can be
found at www.c8sciencepanel.org.
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"¢ Science Panel

REPORT 2: C8 Science Pane] releases initial half-life study findings

The C8 Science Panel has announced a first preliminary estimate of the time it takes the body to
clear C8 from its system once the source of the chemical has been filtered.

Lubeck Public Service District in West Virginia began filtering public water in June

2007 in order to remove PFOA, and Little Hocking Water Association in Ohio began filtering
public water in November 2007. The C8 Science Panel has been conducting a C8 Half Life
Study to determine how fast C8 is removed from the body after water filters have been installed
and exposure to C8 is reduced. "Half life" refers fo the time is takes the body to clear one half of
its C8.

The Science Panel has been measuring PFOA serum concentrations over time for 200 residents
served by these two water districts, starting in June 2007. Two groups of participants were
recruited for each of the two water districts: 1.) those reporting primary use of public water for
drinking at home, both in the C8 Health Project and in May 2007, and 2.) a smaller group
consisting of those reporting primary use of bottled water for drinking at home.

For Lubeck residential customers the average decrease in PFOA serum concentrations in the year
after filtration began was 32 ng/ml (26%) for 130 participants primarily consuming public water
at home, and 16 ng/mL (28%) for 17 participants primarily consuming bottled water at home.
For Little Hocking customers, the average decrease in PFOA serum concentrations in six months
after filtration began was 39 ng/mL (11%) for 39 public water consumers and

28 ng/mL (20%) for 11 bottled water consumers.

The estimated average rate of decrease in serum PFOA concentration after filtration for all four
groups is 26% per year. Based on these first data of the average PFOA serum half-life, the
estimated time to clear 50% of PFOA from the body is 2.3 years. For people with levels above
50 ng/ml as in our study, at this rate of removal about 95% of C8 would be removed from the
body 10 years after exposure ended. The Science Panel will be requesting two more blood
samples from participants during the next few years, and expects to report more precise half-life
estimates when this study is completed in 2012. These new results indicate a clearance rate that
is much faster than earlier estimates from a study of small groups of workers.

The Science Panel was chosen to determine whether a probable link exists between C8 and any
human disease as part of a class action settlement of a lawsuit involving releases of a chemical
known as C8 from DuPont's Washington Works in Wood County, West Virginia. The Science
Panel is made up of three scientists from universities in London, Atlanta and New York. The
three panelists were agreed upon by both DuPont and the plaintiffs. They are Dr. Tony Fletcher,
Dr. Kyle Steenland, and Dr. David Savitz. More information on the panel and its work can be

found at www.c8sciencepanel.org.
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