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Re: TSCA Section 8(e) Reporting For PFOA

Dear Mr. Hefter:

gl L-T0rED

Our law firm currently serves as class counsel for a group of tens of thousands of cifZens
whose drinking water is contaminated with ammonium perfluorooctanoate (a/k/a APFO/PFOA/
FC-143/C-8) (hereinafter "C-8") released from E.I. duPont de Nemours and Company’s
("DuPont’s") Washington Works fluoropolymer manufacturing facility along the Ohio River in
Wood County, West Virginia. During the course of this lawsuit (styled Jack W. Leach, et al. v.
E.I duPont de Nemours and Company (Circuit Court of Wood County, WV, Civil Action No.
01-C-608)) and a prior lawsuit during which we represented members of the Tennant family who
claimed that C-8 released from DuPont’s Dry Run Landfill in Wood County, West Virginia,
caused the death of several hundred head of cattle and other damages, including damage to the
Tennant’s own health (styled Wilbur E. Tennant, et al., v. E.I. duPont de Nemours & Co., Inc.

(Case No. CA-6:99-0488 (S.D.W.Va.)), we obtained and reviewed nearly one million pages of
documents from DuPont’s internal files relating to C-8.

Among the documents obtained from DuPont to date are documents relating to DuPont’s
pregnancy outcome study among its female workers exposed to C-8 at its Washington Works
plant back in 1981, and DuPont’s knowledge of the presence of C-8 in public drinking water
supplies at levels exceeding DuPont’s internal community exposure standards. The
Environmental Working Group ("EWG") referenced some of these data in its April 11, 2003,
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letter asking USEPA to investigate DuPont’s actions with respect to disclosure of birth defect
and drinking water contamination data to USEPA, pursuant to Section 8(e) of TSCA, which your
office asked DuPont to explain in your letter dated May 22, 2003. (AR-226-1318)

Because of the potential likelihood of substantial harm to our class members or to the
public interest from an incorrect understanding or assessment of the birth defect and drinking
water contamination data at issue, we submit the following information obtained from DuPont
for consideration in connection with your Agency’s evaluation of the statements made by
DuPont’s counsel on this matter in its June 20, 2003, letter responding to your May 22,2003,
letter:

1. March 20, 1981 - 3M submitted a TSCA Section 8(e) notice to USEPA, attaching
its report finding birth defects in the eyes of rat fetuses exposed to C-8.
(Exhibit A (EID072034-45)) That same day, 3M notified DuPont of the eye
defect findings. (Exhibit B (EID079423))

2. March 25, 1981 - DuPont's Medical Director, Dr. Bruce Karrh, summarized the
birth defect data received from 3M and DuPont's knowledge of the pregnancy
outcome status of Washington Works employees exposed to C-8 as follows:

At present, about 50 women employees haffé potential for exposure
to C-8 compounds at Parkersburg . . . . Of the 50 female employees
at Parkersburg, three are pregnant now and 2 probably pregnant.
The reproductive capability of the others is unknown at present.
One employee who worked in the area had a miscarriage followed
immediately by a normal pregnancy with a recent normal outcome.
Her potential C-8 exposure throughout both pregnancies was
described as "heavy." There was one recent abnormal pregnancy
outcome with one female employee at the Plant, but she did not
work where there was any possibility of exposure to C-8.

Of the employees presently pregnant, one is in her 7th month, one
in her 5th month, one in her 3rd month, and 2 probably just
pregnant. One complicating factor is that C-8 is retained in the
body for a very long time after exposure ceases.

The plan at present is to convene a meeting after Dr. Staples

reviews 3-M's work, probably by March 27. . .. If the 3M study is
valid, women of child-bearing potential will probably be excluded
from jobs where there is potential for exposure to C-8 compounds,
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at least until a no-effect level is determined. . . . Haskell
Laboratory will determine what additional testing needs to be done.

(Exhibit C (EID096503))

March 27, 1981 - DuPont teratologist, Dr. R.E. Staples, and DuPont pathologist,
Taisan Chiu, visited 3M to review the 3M rat birth defect study and concluded
that the "study was valid and that the observed fetus eye changes were due to the
C-8." (Exhibit B (EID079423) and E (EID079758-9)) 3M delivered a hard copy
of 3M's final rat birth defect study to DuPont that same day. (Exhibit D
(EID079613))

March 31, 1981 - DuPont notified its employees that all female workers would be
removed from jobs "where there is potential for exposure to C-8" at DuPont's
Washington Works. (Exhibit F (EID079212-3)) In standby questions and
answers for those employees, DuPont provided the following information:

1. Q: How many female employees at your Parkersburg Plant
may have been exposed to C-8?

A: About sixty worked in areas where there is potential for
exposure.

2. Q: Have you sampled the blood of these employees to
determine if they have elevated organic fluoride levels?

A: Some but not all female employees have been sampled
as part of our existing programs.

Do they have levels of C-8 above normal?

Yes, some do.

Q:
A:
4. Q: Are any of the sixty female employees pregnant?
A: Yes, two that we know of.

Q:

Are there any former employees you know of who may
have been exposed to C-8 and who are now pregnant?
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A: Yes, one that we know of.
(Id., at EID079214)

April 1, 1981 - DuPont began identifying female employees potentially exposed to
C-8 at its Washington Works Plant for C-8 blood sampling. (Exhibit B, at
EID(079423)

April 2, 1981 - DuPont's Medical Director, Dr. Bruce Karrh, confirmed that
DuPont was evaluating "an epidemiology study for reproductive effects from
potential exposure to C-8," that "pregnancy outcome can be studied to answer a
simple question - does C-8 exposure cause abnormal child," and that Dr. Karrh
had asked to delay such a study until after DuPont completed its first pregnancy
outcome study at a different facility and until after 3M provided results of its
protocol for conducting its own C-8-specific pregnancy outcome study.
(Exhibit G (EID096492))

April 6, 1981 - DuPont's Medical Director, Dr. Bruce Karrh, sent a memo stating
that DuPont Medical had requested on April 2, 1981, that DuPont delay moving
forward with a C-8 pregnancy outcome study but "[s]ince then, . . . recently
obtained information indicates there may be a need to do such a study. Medical
Division epidemiologists are evaluating how such a study can be accomplished
and are communicating with Parkersburg Plant personnel to determine the number
of people who may be in the group to be studied.” (Exhibit H (EID096486))

On that same date, DuPont issued a revised corporate communications package on
the C-8 birth defect issue. (Exhibit B at Attachment IV (EID079439-69) In
revised standby questions and answers, DuPont clarified that there are "about 50"
women who are potentially exposed to C-8 at the Washington Works plant and
provided the following standby question and answer:

"Q. 19. Iunderstand an employee at the Parkersburg plant suffered
a miscarriage. Was this related to FC-143 exposure?

A. 19. We have no information that indicates a higher risk of
miscarriage due to exposure to FC-143."

(Id., at EID079455)
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April 9, 1981 - DuPont prepared a "supplemental communication" to its
Washington Work’s employees to respond to claims of two birth defects having
been reported to DuPont among children born to women exposed to C-8 at the
Washington Works plant. In those communication materials, DuPont states:

There have been rumors that two women who worked in
Fluoropolymers have had children with birth defects. We are not
aware of any human birth defects attributable to FC-143. We do
know of two women who worked in this area before or during
pregnancy whose children reportedly had defects detected at birth.
We became aware of this information after 3M notified us of the
animal study. We do not know whether there is a relationship. We
are investigating this matter further, and we are considering
additional studies.

(Exhibit B, at Attachment V(EID079470)) In formal standby questions and
answers on the same issue , DuPont provided the following prepared response:

"Q 01. Is it true that two women who worked in the FC-143 area at
your Parkersburg plant have had children with birth defects?

A 01. We are not aware of any human birth defects attributable to
ammonium perfluorooctanoate, also known as FC-143. We do
know of two women who worked in this area before or during
pregnancy whose children reportedly had defects detected at birth.
We do not know if there is a relationship. We are investigating
this matter further, and we are considering additional studies.

Q 02. Can you be more specific about these two defects?

A 02. (Refer question to Dr. Bruce W. Karrh of the Medical
Division).

(Id., at EID079472)

April 13, 1981 - DuPont Medical Division Epidemiologist, William E.
Fayerweather, submitted and circulated among DuPont Medical Division and
Business personnel a research proposal entitled "Study of Pregnancy Outcome in
Washington Works Employees" (Exhibit I (EID106191-205). See also Exhibit II,
at 11-12) The proposal specifically identified its objectives as being to determine
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whether: "a. Pregnancy outcome among female Washington Works employees is
causally related to their occupational exposure to C-8" and whether: "b.
Pregnancy outcome among wives of Washington Works employees is causally
related to their husbands’ exposure to C-8." (Id., at EID106192). In identifying
the "rationale" for the proposed studies, DuPont stated that "exposed female
employees and wives of exposed male employees will be studied. Female workers
are studied because they may have been exposed to C-8 during or immediately
prior to their pregnancies. Wives of male workers are studied because the
husbands may somehow bring C-8 home with them and expose their wives at
home." (/d., at EID106193) The study proposal defined its "Specific Aims" as
follows:

Histories of pregnancy outcome and of potential exposure to C-8
will be ascertained for:

a. Washington Works active female employees, and
b. Wives of Washington Works active male employees.

Potential exposure to C-8 will be determined from personal
records, medical records, and employee interviews. Pregnancy
outcome will be determined via self-administered questionnaires
given to female employees and wives of male employees.

If an association is observed between pregnancy outcome and
having had potential exposure to C-8, the association will be
assessed as to whether it is causal or whether it is due to other
confounding factors.

({d., at EID106193-4) With respect to the statistical significance of any birth
defects revealed from the pregnancy outcome study, DuPont provided a table
that:

shows the minium number of births with malformations that must
be observed in the study group to say that there is a statistically
significant excess (p < 0.05). For instance, 2 malformations in 10

exposed live births is a significantly higher rate than a national rate
of 2 per 1000. Two malformations per 10 exposed live births is
also significantly higher than a plant rate of O per 50 nonexposed

births.
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(/d., at EID106200 (emphasis added), see also id., at EID106205 (Table III))

April 14, 1981 - DuPont prepared a memo confirming that it was collecting C-8
C-8 blood samples to "[p]rovide data for pregnancy outcome study and confirm
background level,"” with recognition of potential need for employee
communication to "[i]ntroduce and encourage support for the ‘pregnancy
outcome’ study". (Exhibit J (EID090073-5)) DuPont stated at that time,
however, that "It is felt that an overall communication of intent of [C-8 blood
sampling] program would have a negative impact at this time." (Id., at
EID090073)

April 15, 1981 - A C-8 pregnancy outcome study questionnaire was drafted and
approved by DuPont Medical Director, Dr. Bruce Karrh, and Dr. B. Culpepper.
(Exhibit K (EID102437) and Exhibit L (EID106216-23)) In addition to
information relating to reproductive/pregnancy issues, DuPont’s C-8 pregnancy
outcome questionnaire also sought information regarding the following specific
medical conditions:

* Anemia;

* Sugar diabetes;

» Thyroid condition;

* Epilepsy, fits or other neurological conditions;
* Kidney or bladder condition;

 Liver condition;

* Any type of cancer; and

* Heart condition.

(Exhibit L, at EID106218)

April 16, 1981 - DuPont Medical Division personnel, including Dr. B. Culpepper,
and business representatives, including H.E. Serenbetz, met and discussed the C-8
pregnancy outcome study. (Exhibit K (EID102437))

April 23, 1981 - Another meeting occurred between DuPont Medical Division
personnel, including Dr. Bruce Karrh, and business personnel, including H.E.
Serenbetz, to discuss the C-8 pregnancy outcome study during which Washington
Works plant "pregnancies by year and pay class presented; sample sizes for
statistical significance presented." (Id.)
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14. April 28, 1981 - DuPont’s Haskell Laboratory began its own study on C-8 birth
defects in rats, stating that "[i]n the interim, our standard of 0.-0.4 ppm total
organic fluorides will continue to be used as a blood level that will not mandate
removal of females from the work place.” (Exhibit M (EID096481))

15. May 8, 1981 - DuPont calculated "abnormal pregnancy outcome rates . . . for
entire company, 1979-1980." (Exhibit K (EID102437))

16. May 14, 1981 - The first set of formal C-8-specific blood results for female
Washington Works employees were provided by DuPont’s Haskell Laboratory to
the Medical Director of DuPont’s Washington Works plant, Dr. Younger Power.
(Exhibit N (EID713271-3)). The results reflected testing of 48 women at the
Parkersburg facility, including "Employee W"Y with a C-8 blood result of 0.048
ppm. (/d., at EID713272) The C-8 blood results for 15 of the 48 women exceeded
0.4 ppm. (/d.)

17. May 15, 1981 - "Informed consent and confidentiality of data package [s]" were
sent to DuPont’s Medical Director, Dr. Bruce Karrh, in connection with the C-8
pregnancy outcome study. (Exhibit K (EID102437))

18. May 19, 1981 - DuPont’s Haskell Laboratory forwarded additional C-8-specific
blood data results to Dr. Younger Power, Medical Director for DuPont’s
Washington Works plant. (Exhibit O (EID713274-5)) The data contained sample
results for an additional 13 women, including "Employee X" with a C-8 blood
result of 2.5 ppm, along with the results of C-8 detected in "cord blood" of "Baby
Y" (detected at 0.055 ppm) and C-8 blood results for mother, "Employee Y," of
0.070 ppm."# (Id., at EID713275) The C-8 blood results for 8 of the 13 women,
including "Employee X," exceeded 0.4 ppm. (Id.)

v Although we are submitting copies of the DuPont documents that have the employee

names redacted to protect their privacy, we have obtained non-redacted versions from DuPont
that confirm that the four employees we reference in this letter as "Employee W," "Employee X,"
"Employee Y," and "Employee Z" are, in fact, the individuals being referenced in the documents.

¥ The non-redacted version of Exhibit O indicates that the last C-8 blood result in the chart
(0.055 ppm) is from "cord blood" and for a "baby" with the same last name as Employee Y,
whose C-8 blood results are provided in the immediately preceding entry on the chart (0.070

ppm).

Ww0007411.1
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20.

May 26. 1981 - DuPont summarized its"C-8 program status" in a memorandum
indicating that previous communications to employees had indicated that DuPont
had planned "some follow-up to see if birth defects may have resulted from
exposure to C-8" and that "[a]lthough these programs are either just underway or
still in the discussion stage, a status report is in order." (Exhibit P (EID090076))
With respect to the status to C-8 blood sampling results, a "summary of sampling
results available through May 14" was attached at Attachment III, which
summarized C-8 levels detected among workers at other DuPont facilities, C-8
levels detected among 56 "current Washington Works female employees," and
"births and pregnancies" among those Washington Works female employees. (/d.,
at EID090083-5)

Among the information presented with respect to such "births and pregnancies" is
a reference to "Child- 4 months. One nostril and eye defect" and a "0.048 ppm
C-8 blood level, which corresponds with the 0.048 C-8 blood level reported for
"Employee W. " (Compare id., at EID090083 with Exhibit N, at EID713272. See
also Exhibit R, at EID079375). The "births and pregnancies" chart also references
another "Child-2 plus years. Unconfirmed eye and tear duct defect" and a 2.5 ppm
C-8 blood level, which corresponds with the 2.5 ppm C-8 blood level reported for
Washington Works "Employee X". (Compare Exhibit P, at EID090083 with
Exhibit O, at EID713275. See also Exhibit R, at EID079375). Although C-8
blood results were reported for "umbilical cord blood" with respect to a separate
"normal child," no information is provided with respect to whether any C-8 had
been detected in the blood of the two children with reported birth defects.

July 16, 1981 - DuPont’s Haskell Laboratory forwarded to Dr. Younger Power,
Medical Director for DuPont Washington Works, additional C-8 blood sampling
data, including results from several men? and results for the baby of "Employee
W"¥ indicating a C-8 blood level of 0.012 ppm, which corresponds with the
results DuPont listed for the baby born to Washington Works "Employee W,"
which DuPont had identified as a baby born with "one nostril and eye defect", (see
Exhibit Q (at EID713277), P (at EID090083), and R (at EID079375). The C-8

¥

4/

The non-redacted version of this document confirms male names for at least 10 of the
employees sampled.

The non-redacted version of this document references a male name and a reference to an
"infant" with the same last name as "Employee W" next to the 0.012 ppm C-8 blood test result.

W0007411.1
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blood results also confirmed levels of C-8 in the blood of 7 of the employees
sampled at levels exceeding 0.4 ppm C-8 in blood. (Exhibit Q, at 713277)

21. July 22, 1981 - A meeting occurred among DuPont Medical Division personnel,
including Dr. B. Culpepper, and business personnel, including H.E. Serenbetz, in
which Mr. Serenbetz announced that all further work on the C-8 pregnancy
outcome study was now "on-hold." (Exhibit K (EID102437))

22. September 16, 1981 - A DuPont employee updated by hand DuPont’s May 14,
1981 chart summarizing "birth and pregnancies" among female Washington
Works employees to incorporate the C-8 blood results received in J uly of 1981.
(Exhibit R (EID079371-5))¥ With respect to results of 1.5 ppm C-8 in blood
originally reported in May of 1981 for an individual who was "5 months
pregnant,” the handwritten notes from September of 1981 indicate that that
individual, "Employee Z," was now "on pregnancy leave." (Id., at EID079375)

23. October 20, 1981 - DuPont’s Haskell Laboratory forwarded to the Washington
Works’ Medical Director, Dr. Younger Power, additional C-8 blood sampling
results, including new C-8 blood results for "Employee Z" indicating 1.0 ppm C-8
in her blood and 0.43 ppm C-8 in the "cord blood" for a "baby" with the same last
name as "Employee Z." (Exhibit S (EID713278-9))¢ Both of those results, along
with the results from 7 of the other employees tested, exceeded 0.4 ppm C-8 in
blood.

24.  December 15, 1981 - DuPont released a "C-8 Status Report” to its Washington
Work’s employees in which DuPont stated that, upon review of additional studies
being performed by DuPont and 3M on the ability of C-8 to cause birth defects un
animals, DuPont was taking the position that "it does not seem that the observed
effects in the eyes of the unborn rats were due to C-8." (Exhibit T (EID089462))

25. December 18, 1981 - A DuPont Washington Works employee informed DuPont’s
corporate office in Wilmington that two female employees at the Washington

¥ Although the original version of Exhibit R produced by DuPont contains the employee

names and employee I.D. numbers, we have redacted that information in the copy attached
hereto.

¥ Again, the names are confirmed in the non-redacted versions of the documents produced

by DuPont.

Ww0007411.1
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Works had raised questions after receiving DuPont’s December 15, 1981, memo
in which DuPont stated that it now believed C-8 did not cause birth defects.
According to the Washington Works employee:

Two of them had questions that we could not answer . . . The first
person has a child with birth defects around the eye. She would
like to know if the 3M studies found any malformations other than
right in the eye. She is especially concerned about the eyelid. She
would also like to be able to read the reports from the DuPont
animal studies herself. The second person has a child with 0.4
ppm C-8 in its blood. She would like to know what is the safe
blood level for her and the baby. She would also like to know if
the baby’s liver is more susceptible to damage by C-8 than that of
an adult and what signs and symptoms she should be alert to.
Lastly, she would like to know if the studies showed any other
embryological effects.

(Exhibit U (EID079544))

February 4, 1982 - 3M and DuPont scientists, including R.E. Staples and Gerry
Kennedy, met to discuss additional C-8 birth defect rat studies recently conducted
by the companies, along with the results of an additional rabbit study soon to be
completed by 3M, all of which the companies agreed should be interpreted as
being "negative" for birth defects. (Exhibit V (EID071712)) During that meeting,
DuPont and 3M agreed to inform both company’s employees of the companies'
view of the additional C-8 birth defect work in animals on March 3, 1982, and to
meet with USEPA to present their joint interpretation of the animal birth defect
data during the week of March 10, 1982. (/d., at EID071713)

March 3, 1982 - DuPont notified all of its employees that DuPont had determined
that, because "C-8 has not been shown to produce teratogenic effects in the several
animal studies, we conclude that female employees of childbearing capability no
longer need to be excluded from areas where there is potential for exposure to C-8.
All employees both male and female, are now eligible to work in Teflon."

(Exhibit W (EID089464)) There is no reference in the employee communication to
the data DuPont had obtained with respect to human eye defects, pregnancy
outcome, or C-8 blood levels among its Washington Works employees and
children.
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28.  March 12, 1982 - DuPont and 3M scientists met with USEPA’s Office of Toxic
Substances to discuss the companies' interpretation of their C-8 animal birth defect
studies. (Exhibit X (EID071705-6)) During the meeting, 3M provided copies of
its additional rat and rabbit birth defects studies to USEPA and DuPont provided
copies of its two rat birth defect studies. Although a DuPont memorandum
summarizing the contents of the discussions with US EPA indicates that the
companies discussed the animal studies with USEPA, there is no reference to any
mention of DuPont’s C-8 human pregnancy outcome study or any of the human
birth defect data. (/d.)

According to DuPont:

A few of the EPA people seemed to find it hard to understand how
highly positive findings with good dose-response relationship could
subsequently turn out to be negative. Idon’t think [3M] completely
convinced the sceptics by their response, which including the factor
of bias through not examining the slides blind. . .. EPA officials
said that there is no mechanism for withdrawing an 8e notification
or for EPA to declare it not a cause for concern. However, the 3M
and DuPont reports of studies on FC-143 will be placed in the same
file as the 8e notice, and should anyone ask about the 8¢ notice on
FC-143, he will be told about the conclusions of the reports.

(Id., at EID071706)

29, March 16, 1982 - DuPont notified USEPA’s Office of Toxic Substances that,
according to DuPont’s animal studies, "C-8 does transfer across the placenta of the
rat." (Exhibit Y (EID071704)) In that letter, DuPont made no mention of its
finding of C-8 in the blood and cord blood of human babies born to its own female
employees exposed to C-8 at the Washington Works. (/d.)

30. November 1982 - DuPont’s Medical Director, Dr. Bruce Karrh, advised DuPont’s
business representative that:

I recommend that available practical steps be taken to reduce this
[C-8]exposure because: Our knowledge of the chronic health effects
to low levels of C-8 is quite limited; C-8 is retained in the blood for
a long time, creating a concern in other areas such as blood
donations, etc.; All employees, not just Teflon area workers, are
exposed; and There is obviously great potential for current or future

W0007411.1
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32.

33.

34,
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exposure of members of the local community from emissions
leaving the [Washington Works] Plant perimeter.

(Exhibit Z (EID096449-50))

March 1984 - DuPont detected C-8 in the public drinking water supplies of both
the Lubeck Public Service District ("LPSD"), which was drawing water from wells
immediately adjacent to the southwestern border of DuPont’s Washington Works
Plant in West Virginia, and the Little Hocking Water Association, which was
drawing water from wells in Ohio located northeast of the Plant, across the Ohio
River. (Exhibit AA (EID079096-100)) C-8 was detected as high as 1.5 ppb in the
LPSD water supply and as high as 0.6-0.8 ppb in the Little Hocking Ohio water
supply. (/d., at EID079098.01)

June 12, 1987 - After additional C-8 water testing again detected C-8 in the LPSD
public water supply at 1.9 ppb, (Exhibit BB (EID079091-4)), DuPont employee
H.A. Smith, with the Washington Works Plant’s Safety, Energy &Environmental
Affairs Manufacturing Division, requested that Gerry Kennedy of DuPont’s
Haskell Laboratory "establish an acceptable level for C-8 in blood, and an
acceptable level for C-8 in community drinking water." (Exhibit CC (EID079034))

June 25, 1987 - Gerry Kennedy of DuPont’s Haskell Laboratory advised H. A.
Smith that "[a]n acceptable level for ammonium perfluorooctanoate (C-8) in the
blood of workers would be 0.5 ppm" and that "[a]n acceptable level for community
drinking water would be 5 ppb." (Exhibit DD (EID078779-80)) With respect to
the 5 ppb drinking water limit, Mr. Kennedy cautioned that it "doesn’t take into
account the time factor (worker exposed 8 hours, not-exposed 16 hours, etc.
whereas drinking water intake could be anytime during 16 hours, off 8 hours,
etc.)." (Id., at EID078780)

April 1991 - After DuPont confirmed through additional public water supply
sampling activities that the levels of C-8 had increased to around 2.7 ppb, a
DuPont employee asked that a specific request be made to DuPont’s "Acceptable
Exposure Limits" Committee ("AEL Committee") "to establish a CEG for
ammonium perfluorooctanoate in drinking water," pursuant to the guidelines
established by DuPont’s Haskell Laboratory for setting "Community Exposure
Guidelines." (Exhibit EE (EID072215) It was requested that the AEL Committee
set the CEG for C-8 in community drinking water after considering "the actual
health effects to residents adjacent to our Washington Works Plant from exposure
to C-8," and on the assumption that "the value we will get will be based on 20% of
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35.

36.

37.

W0007411.1

total intake allocated to water; and 80% to air since our CEG for C-8 has already
been established for air" and DuPont’s own, internal air modeling already had
confirmed that nearby residents would be exposed to C-8 through the Washington
Works’ air emissions. (Id.)

June 11, 1991 - DuPont’s AEL Committee selected 1 ppb as the CEG for C-8 in
community drinking water, assuming potential community exposure through both
air and drinking water. (Exhibit FF (EID097177-85) DuPont defined the purpose
of its CEG at that time as follows:

CEGs are exposure guidelines that are expected to be without any
effect to members of the community during continuous 24-hour a
day exposure to a chemical or physical agent. CEGs may be
recommended for air or water or both. As with AELs, CEGs are
recommended based on the best available information from
industrial experience, animal toxicity studies, controlled human
exposure studies, and epidemiological findings. However, because
of the variability of sensitivities of members of the community (e.g.,
the infirm, the old, the young, pregnant females, etc), versus the
healthy worker involved with an AEL, a larger uncertainty factor
needs to be used in extrapolating these data to a CEG.

(/d., at EID097179)

September 1991 - DuPont reviewed additional public drinking water results from
the summer of 1991 confirming C-8 in the LPSD public drinking water supplied by
the LPSD’s original wells as high as 3.9 ppb, and as high as 2.4 ppb in the LPSD’s
new wells, now located "2.7 miles south-southwest of Washington Works."
(Exhibit GG (DE000245-56)

Although the C-8 Assessment of Toxicity Team ("CAT Team") established under a
November 2001 Consent Order between DuPont and the State of West Virginia
announced that it had selected a 150 ppb "screening level" for C-8 in drinking
water in May of 2002, DuPont has not changed its internal 1 ppb CEG for C-8 in
community drinking water since 1991 and, with respect to the relationship between
that CEG and "screening levels," DuPont used its CEGs to calculate a 3 ppb
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"preliminary screening level for C-8 in groundwater used as drinking water"
(assuming no exposure to C-8 in air) that it submitted to USEPA in June of 1999
in connection with its Washington Works Plant. (Exhibit HH, at 24)

Very truly yours,

J . (Wt

Robert A. Bllott

RAB:mdm
Enclosures
cc: Dr. Charles M. Auer (USEPA OPPT) (w/o encls.) (letter by telecopy)
Mary Dominiak (USEPA OPPT) (for inclusion in AR-226) (w/encls.)(letter by telecopy)
Jennifer Seed (USEPA) (w/ecls.) (letter by telecopy - enclosures by hard copy)
R. Edison Hill, Esq. (w/ encls.)
Larry A. Winter, Esq. (w/ encls.)
Gerald J. Rapien, Esq. (w/o encls.)

W0007411.1 000015






reported on the LSLA lnvanory

Cunnucraiol

Chemigaty DIvinlonf -l e 1Ly MALL = REVURS BECELDT vlow 570y

&

AM Conlesr

Gz g Arage — 1575

March 20, 1941

Document Control Officer

Chemical Information Division
Office of Toxid Substances (WH-557)
Environmental Protection Apgency
400 M Screcet, S.M.

Washington, D.C. 20460

Centlcemen:

Subject: Section 8(e) Toxic Substances Control Act (75C&)
Perfluoroalkane Carboxylic Acids and Corresponding
Ammonium Carboxylates

Please find attached 3M Report entitlied "Oral Rangzerincder St
of T=29948C6C La Pregnant Rats", dated. Macch 12, 1981, P:-;t;
informution frowm this study has indicated thac oral dosing c:
teratogenic effects. This Report and the findings c;s::“" i=
the article published in the Aupust 1980 American Trnanerzin?
'I_IJ_;_-Li_«‘-.m dowrnat aad relerenced as o part ot HE ll(( Lieu=057m

S (SN
us L6 submit this informatcion pursuant to Section §(¢&) oZ TSCA
and EPA's statement of interpretation published in the FZJZ2:L
RECISTER, March LG, 1978,

Perfluoroalkane ammonium carboxylates is a generic chemical zac:
for a mixture of homologs which can be exzpressad by :hz
csoencral formala (G l" COO™ Ml 5

Each of these humologn wae

As previously stated in our November 19 subn1551on, our empLovesz
recardsn aud cpidemiolopy data indicate rhat Lo date no huaaags
health probloem: have been obsceeved nor discase patterns detected
which arc attributable or related to fluorochemical exposurz.
This mizture of homolopous ammonium carbozylates and the corre-
sponding, howolopous carbozylic acids are curreatly commezeially
available and usced as follows:

M Brand Fluorochemical Acid FC-26 Emulsilier addicive in chemi-

cal specialty products
RECEIVED

(international marke: oniy)
APR 23 1981

HASKELL LAB.

EID072034

000016



bocument Controlb OFFicer -2~

rruorab® brand Fluorochemical Additive used in chzmical speciolss
Surfactant FC-1206 products

Guemounium carboxylate:n)

FLUORAD® Brand Fluorochemical Emulsifier used in chemicezl
Surfactant TFC-143 processing and as an acdficive ia

(ammonium carboxylates) chemical specialcy produc:s

At our Clicmolite production fucility, located at MHighway 61 and Weshingicn

County Road 19, St. Paul, MN 55133, the subject chemicals are mznufeczures

from of locally-produced perfluoroalkane carbouylic acids and

viecen o,

ol the same acid imported from our Luropean plant in Antwerp, Zelgiuz.

Chemical reaction occurs in a closed system. Approximately 36 emdloy
intermittently exposed to the subject chemicals durinz productics a: ==
Chemolite facility. Approximately of perfluorocalkane ¢ardonyizte

are cxported annually.

We plan to inform, by April 1, those customers and 3! employees wn
through uses and/or processing, potential significant GAPOSUTE O
At that tlme, we will summarize these findings
our recommendations for handling and using these produc:s.

Ject chemleals,

of this letter advising NIOSH of these new preliminary ce

customers and cwployeen accordiagly,

In vicew of the attached preliminary findings and in line with cur ongeins
testing and monitoring program on fluorochemicals, the following pregren

is planned for the ammonium carboxylate mixture:
(L) A teratopenicity study in rats.
(2) A subscquent teratogenicity study in rabbics.

(3) Continual industrial hysziene program to improve

D N

TaLogen
As addivieaand information hecomen available to usn, we plan to adweine

[N S ]

£ 3
ans Cot
TeE 2 ¢

YWie & p
nic Iindinzs.

o

and reiine

cmanufacturing and packajing processes which have beea
developed to further reduce the exposure to plant employees.

Since certain of Lhe information provided herein is coasidercd confidenticl
business information, we are providing a sanitized version of this rcepors

for the public file.

for the purpose of protecting their privacy.

In addition, we have deleted from the conficencial
submission inconsequential information such as the names of 3!

i employces

EID072035
000017
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be:

Document Control Officer -3 -

wiarcn 20, 4Ll

Should additional corrcespondence be necessary on this matter, plecase contact:

Larry Magill

Manager, Regulatory Affairs Deparunent
Commercial Chemicals Division

3M

3M Center, 223-65-04

Saint Paul, MN 55144

Tclephone: - 612/733-7062

Yours 7(.:‘)' truly,

/ / ( L4

N "‘ J ;_
George L. Hcgg, 4
Group Vice President

Chcemicals, Film & Allied Products
CLtl:sue
Attachments

cc: Acting Director, NIOSH
Parke Lawn Buailding
5600 Fishers Lanc
Rockville, MD 20855

J. Davis/T. J. Scheuerman - 220-12E
C. Fwaere = 220-12u

« D. Grifficth/w. C. McCormick - 220-2F
V. Hanson - 223-6

. L. Hegg - 220-13C

« C. Kroph = 2236

LaZerte/#. A. Prokop = 236-1
Ludford - 225-5N

. 1. Pearlson - 223-6

« R Ricker = 53<4

Riehle - Chemolite

F. Scown -~ 223-6

. Soruenson - 220-2

I'e A. Ubel/D. E. Roach

m

e N a2 K2 R
LI 1 . L INY )
[ c

V.
.
-

EID072036
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Report Number: M4-5C1

Date: llarca 12,

Oral Rangefinder Study of T-2998CoC in Pregnant Rats

Experiment No.:

Conducted At:

Dosing Period:

Study Director:

22v/¢

Date

0680RR0O013

St. Paul, Minnesota

January 20, 1980 to January 29,

(YR

-

(Y4l
o

EID072037
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Introduction

This oral tanqcfindcr stud/— was conducted to determine the ugper dose
level of T-2998Col= for a subsequent oral teratology study in razs. The
study was sponsored by 31 Commercial Chemical Division, St. Paul,
Hinnnﬂsota and was conducted by the Safety Evaluation Laboratory,

St. Paul, Minnesota. The study was conductcd in
accordance with the Safety Evaluation Laboratory's Standard Operat:ing
Procedures for gsuch studies. The storage location for the raw daza and
a copy of the final report is maintained in the Safety Evaluatlion
Laboratory's record archives.

Hethods

Thirty-six time-mated Spraque-Dawley derived female rats from Charles
River Breeding Laboratory were used in the study. The animals were
indiscriminately rcmoved from the shipping boxes by Animal Care
personncl and placed in the rack of cages from the left to right
starting at the top and working down. Later the Study Director assigned
dose groups by vertical rows. The rats were housed individually in
hanging stainless steel cages with wire mesh floors and fronts in a
temperature and humidity controlled room. Purina Laboratory Chow and
water were available ad libitume. The lights were on a 12 hour
light/dark cycle.

The animals were observed daily from day 3 through day 20 of gestation
for abhnormal clinical signs. Body wecights were recorded on days 3, 6,
9, 12, 15 and 20 of gestation and the rats dosed accordingly using a
conugtant doue volume of 4 ml/ky ol body welght. T-299U0CoC wuz usuzpended
in corn oil and administered daily by oral intubation at doses of 130,
100, 75, 50 or 25 mg/kg/day to groups of 6 rats on days 6 through 13 of
gestation. A control group of 6 rats received only corn oil by oral
intubation on the same days. On day 20 of gestation the rats were
killed by cervical dislocation and each uterus, including its contents,:
was examined immediately to determine if the animal was pregnant.
Because two previous teratology studies ( Experiment Nos:
0660TRU0C08 and 0680TR0010) with chemically related compounds resulzed in
fetuses with teratogenic changes in the lens of the eye, a few feruses

were also taken at day 20 of gestation and examiried for eye
abnormalitics.

Blood samples from threc rats in each dose group were taken before the
first dose and at day 20 of gestation. Liver specimens were also tarzen
Lrom the game rats on day 20 of gestation. 'The plasma samples and liver
specimens were frozen and submitted to the spoasor.

Resgults and Discuscion

The oral administration of T=2998CoC at 150, 100, 75, 50 or 25 rg/kg/day
to rats during the period of organogenesis (days # through 15 of
gestatloen) did noL result in any deaths. A toxic cffect of reduced body
welght gala occurred betwceen days 6 and 9 of gestatlon in the 150
mg/kg/day dose group (Table 1).

The two nonpreygnant 150 mg/kg/day rats had a more gevere ,cffect on hody

g. Experiment No. OGBORRO01G . EID072038
- I'C-143
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A S

weight on day 9 of the otudy than the preqgnant high dose dams (Appendis
I1). They lost a considerable amcunt of welght and one was observed o
have urinary incontinence on days 11, 12 and 13. The pregnant danms of
the 100, 75, 50 and 25 mg/kg/day dcse groups did not have abnormal
clinical signs and gained welgnt at comparable levels to the 0 mg/kg/2ay
groupe

Four fetuses were examined from each of four dams in the 150 and 25
mg/%g/day dose groups for eye changes. Al)l of the recadable fetuses
sectioned had eye changes consisting of one or more of the following:
large lens clefts, dark streak running one-half to three-quarters of tha
way through the lens or disorganized lens fibers (Table 2). The lens
abnormalities occurred in the same location as those observed in the two
previous teratoloyy studies ( Experiment Nos: 0680TR0003 and
0680TR0010) on chemically related compounds. The abnormalities in this
study appeared more pronounced than in the previous studies. In the
previous studies, the teratogenic effect was a developmental eye
abnormality which appeared to be an arrest in development of the prinary
lens fibers forming the embryconal lens nucleus, followed by seconcary
aberrations of the secondary lens fiber of the fetal nucleus. The sane
general morphological changes occurred in this rangefinder study with
T-2998CoC.

Conclusion

The objective of determining an upper dose level for an oral r

at
teratology study was met in this study. The above results sugges: that
the 150 mg/kg/day dose level would be an appropriate high dose in a rat
teratoloyy study because of the toxic effect of reduced body weign:

‘gain. In addition to the toxic effect of reduced body weight gala, tne
teratogenic effect of lens abnormality was observed and is likely o 22
reproduced in a teratology study. .

EID072039
000021



Oral Rangefinder Study of T-2998CoC in Pregnant Rats
Weight GCains of Pregnant Rats

Mcan Body

Table 1

vith Standard Deviations (g)

. Day
L8 o) 1.z ) B
Control Z 1= &) 2 Ve
4. .4 F S L dAw ¥
150 mg/kg/day 21 Lo aed Al sl
oobo 1w EoE dLE w1201
100 mg/kg/day Py o LR S B B S
i O | ST B W NS R &
75 mg/kg/day iy 1l sl 1 v
N -t T ET T U S S I X\ N NSO
50 wy/ky/day N L. - S R
() S bt P = P W S T
25 mg/kg/day el 10 PN I =
JEU PR S Y S S S )

2 Significantly higher than the control (Dunnett's t test p < 0.03)

EID072040
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Table 2

Oral Rangefinder Study of T-2998CoC in Pregnant Rats
Ratios of Fetuscs with Eye Changes to Fetuses Examined—

High Dose Group
(150 my/kg/day)

Low Dosz Groun
(25 mg/kg/day)

16/16 - 15/152

Four fetuses examined from each of four dans
One fetus not examined because eye architecture destroyed in sectlioning

({411

EID072041

000023
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Appendix I

Oral Rangefinder Study of T-2998CoC in FPregnant Rats

Individual Body Weights (g) and Mean Body weights
with Standard Deviation for Pregnant Rats
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Appendix I {(Continued)
Oral Rangcfinder Study of T-2998CoC in Pregnant Rats

Individual Body Weights (g) and Mcan Eudy Weights
with Standard Deviation for Prcgnant Rats’
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Appendix I (Councluded)
Oral Rangefinder Study of T-2998CoC in Pregnant Rats

Individual Body VWeights (g) and Mean Bcdy Weights
with Standard Deviatiosn for Pregnant Rats
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DISTRIBUTION LIST

E. G. Gortner (original + 1)
E. G. Lamprecht
R. A. Nelson + M. T. Case

W. C. McCormick + F. D. Griffith - P. A. Ubel (95)
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March 20, 1981

March 27, 1981

March 27-31, 1981

March 31, 1981

dpril 1, 1981

April 6, 1981

April 8, 1981

April 12, 1981

April 14, 1981

April 15, 1981

ATTACHMENT I

TIME LINE FOR C-8 CONTROL PROGRAM ARA KRG . | 57’9‘

Informed by 3M of embryotoxic effects observed in
preliminary animal studies with C-8,

3M was visited by Du Pont personnel to verify validity
of test results. )

Decision made to move all females from TEFLON® area and
procedures developed for handling temporary moves
(Attachment II - typed April 9, 1981).

Standby Media Statement and Questions and Answers received
(Attachment IV).

Employees informed and all females temporarily removed
from exposure area (Attachment III).

Begin blood sampling of females involved. Completed
April 10, 1981.

Begin verbal contacts with contractors as needed to
assure no females of childbearing capability in exposure
area.

Complete Company communications package issued
(Attachment IV).

Work begins on dispersion modeling to determine airborne
exposures in other areas of the Plant. Initial data
obtained June 3, 1981. Final results completed

August 7, 1981 (Attachment XIV),.

With medical approval, females of non-childbearing
capability allowed to return to TEFLON®,

Second communication to answer questions raised by
females after the initial Plant announcement
(Attachment V).

Supplemental Media Standby Questions and Answers
issued (Attachment VI).

Communication of procedure for permanent reassignments
to all wage roll (Attachment VII).

. EID079423
000028
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April 24, 1981

May 4, 1981

May 6, 1981

June 9, 1981

August 4, 1981

JFD:mah
-12/14/81

ATTACHMENT I
(cont.)

Begin permanent reassigmments.

Blood sampling begins on male employees entering TEFLON®
Division jobs.

Additional toxicity testing starts at Haskell Laboratory.
Plant Medical Superintendent calls area obstetricians

to discuss C-8 situation (Attachment VIII).

Initial blood sample results received and communicated

" to individuals (example -- Attachment IX).

Letters of communication issued to waste disposal vendor
(Attachment X).

Notification letters issued to air pollution and water
resources authorities (Attachments XI, XII).

Employee communication on blood sampling and status of
program (Attachment XIII).

N E1D079424
000029
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'~ PERSONAL AND CONFIDENTIAL

.

April 9, 1981

' EMPLOYEE RELATIONS CONSIDERATIONS
(Ref. C-8 Commumnication 4-1-81)

Temporary Moves

l.
2.

6.

7.

Protect pay of Zone VI on_loan.-Zerployees.
All moves out of TEFLON® will be on shift announcement made.

All moves are temporary.

All TEFLON® females loaned to other divisions will be put on new
division overtime roster immediately.

TEFLON® females loaned are to be by-passed and not charged until qualified

_for an OT assignment.

immediately. '

Allnalegmmari:loyeesloanedtolﬂt&bwillrerainonﬂxejrm

roster.
Temporary loans from TEFLON®:

- 1. All enployees stay on current shift
2. Moves made on need, work experience and seniority.

Male employees moved to TEFLON® were all from 2/23/81 hiring - least
senior male employees. A

Permanent Moves - : . -

Females that want and have approval will return to TEFLON® on 4/12/81.
Females that desire to stay in TEFLON® must talk with Dr. Power by 4/10/81.
Division will post on 4/13 - posting down 4/16.

Gate posting on 4/20 - down 4/23 - announce successful bidders 4/24/81.
All moves anncunced on 4/24 will be made immediately.

All TEFLON® females that do not return to TEFLON® will be required to -
bid on gate posting.

$65200d(V

. . EID079425
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Permanent Moves (Cont'd)

7. An equivalent number of junior males (minus seven pool exployees) will be

10.

required to bid with TEFLON® as a choice.

Femlee:ployeesﬂmatbﬁmxtofﬂ!ﬂbmgatepostingwilltaketheir

- TEFLON® group service with them to new division. However, will not be

usedtndjsadvanta@ofelployeeinnevdivisimwithmreplantsexvice.

ZoneVIfenalesthatbldoutofmanmnhavepaypmtectedinnew
division until (1) they have seniority to be a successful bidder on a
Zone VI job; (2) they voluntarily bid out of new division; or (3) they
axemvolvedmreduct:.mofforcetout:.lltypool. In each case employee
pay rate will be downgraded per Green Book procedure.

Vacati.on selection previdusly made by TEFICI® females required to b1d to
other division will be honored. ,

EMB/WAB: jsh

9657004V
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ALTAUHMENL L14

cC: J.
G.
W.
D.
0.
W.
H.
A.
R.
E.

H.
T.
A.
D.
L.
T.
D.
R.
N.
P.

Todd
Rosenlund
Bower
Dalton
Darby
Darnell
Ramsey, Jr.
Stoltenberg
Taylor
Waltzer

March 31, 1981

TO: SUPERVISION THROUGH DIVISION SUPERINTENDENTS

FROM: R. J. BURGE

C-8 COMMUNICATION

Attached information will be communicated on the follow~

ing schedule.

o All Division Superintendents

) All Fluoropolymer Supervision
Through Foremen -- Completed By:

® All Other Supervision Through

Supervisors -- Start At:
° All Supervision Through Foremen
e All Fluoropolymers Employees
° All Other Employees
RIB/djp
Attachment

9:00 a.m.,
Tuesday,
3/31/81

4:00 p.m.,
Tuesday,
3/31/81

1:00 p.m.,
Tuesday,
3/31/81

9:00 a.m.,
Wednesday,
4/1/81

12:00 Noon,
Wednesday,
4/1/81

2:00 p.m.,
Wednesday,
4/71/81

EID079427
000032
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EMPLOYEE COMMUNICATION
b e e e

We have been informed by the 3M Company about the .
preliminary results of a new animal study involving the fluoro-
surfactant, C-8, which is an essential material that has been
used in excess of twenty years in fluoropolymer resins manufac-
ture at Washington Works. 3M is our principal supplier for
this chemical. .

We were advised on March 20, 1981, that C-8, also
known as FC-143 or ammonium perfluorooctanocate, caused birth
defects in the unborn when fed by stomach tube to female rats
in a laboratory experiment. This was a preliminary study de-
signed to determine dosage limits prior to a full-scale study
on C-8's potential to cause birth defects in rats.

At this time, we do not know the significance, if any,
of the preliminary animal experiment as it may relate to em-
ployee exposure. Further studies are planned to define possible
reproductive effects.

As a precaution based on the new study we have
decided, that until further information is obtained, all female
employees will be removed from areas where there is potential
for exposure to C-8 and loaned immediately to other divisions.
These female employees will consult with our Plant Medical
Division, and those of non-childbearing capability will be given
the option to return to the Fluoropolymers area. Women of child-
bearing capability will be allowed to bid for other plant jobs
after a permanent plant posting has been made. Present pay rates
will be maintained and vacation selections previously made will-
be honored for those females reassigned.

: During the period that C-8 has been used at Washington
Works, there has been no known evidence that our employees have
been exposed to C-8 levels that pose adverse health effects. a
preliminary acceptable exposure limit of 0.01 mg/m3
(0.56 parts per billion) was established which we believe has
adequately protected our employees. At exposure levels experi-~
enced by our employees, there is no evidence to suggest there is
any impairment of the male reproductive function.

3M first notified us in 1978 that exposure to C-8
could result in elevated organic fluoride levels in the blood
of its employees and that these elevated levels could persist
for extended periods of time. At that time, we notified em-
ployees, embarked on an extensive program to reduce exposure
levels, and began blood monitoring analyses. Employees have
been kept advised on new developments and of blood test results.

We ask your cooperation with job reassignments and
participation in a program for additional blood sampling.

We will inform you promptly as new information is ob-
tained.
RJB/djp < : EID079428
000033
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QUESTIONS AND ANSWE;R_%

= To Be Used As Needed To Answer Questions -

If there are any questions not answered below, they should be referred
to Plant Management. '

1.

2.

3.

4.

8.

How many female employees atYourPa.rkersh:rgplantnay have been exposed to
c-82? . ‘ .

Aboutsixtywﬂeedinareaswtmﬂmispobendalfore:@m.

Have you sampled the blood of these employees todetemine.iftheyhaveele-
vated organic fluoride levels? ' '

Sanehxtmtallfetalee;ployeeshavebeensanpledaspartofourexistin;
programs. .

Do they have levels of C-8 above normai?

Yes, some do.

Are any of the sixty female employees pregnant?

Yes, two that we know of.
Arethereanyfomererployeesyouhwofmmayhavebeenexposedtoc-a
ard who are now pregnant?

Yes, one that we know of.

Whathaveyon.zadvisedthesepregnantvmer;todo?

vhhaveadvisedtbesee:ployeestomns;ltthephntphysicianforana:plam—
timofthepotenttalrisksmﬂvinhavethencons:ltalsowithﬂ\eirpersm-
al physician. The exact significance of the animal test results to the hman
offspring is yet unknown. However, we believe it prudeat to eliminate any
fxmthera:posmeﬂutrwﬂtsinhloodlevelsgreaterthanbackgmmdmtilg

Have you attempted to locate former female employees to advise them of the
3M Company's animal study which indicated that C-8 may be teratogenic?

Weareinﬂ:epmc&esofmviamxngerploymtrecordsaﬂwhemappmpri—
ate, former employees will be notified.

Do you have any knowledge of Du Poat or former employees who have
beene_xposedtoc-awtnsecm.drensufferedhi.rthdefects?

No. There is no evidence of birth defects among children born of mothers
wl'nhavebeenexposedtoc-acmpoundsatmpont.

2 EID079429
000034
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12.

13.

14.

-2 -

Do you have any knowledge of 3M Company employees or former
employees who have been exposed to C-8 whose children suf-
fered birth defects?

NOo. We are not knowledgeable of the preQnancy-outcome of
any 3M employees or former employees who were exposed to C-8.

‘What is the possibility that employees or former employees

of childbearing age with elevated organic fluoride levels
may give birth to children with defects.

We do not know, but we are taking appropriate steps to avoid
further exposure.

Is there any indication that male employees or former male
employees exposed to C-8 may have suffered lose of reproduc-
tive function?

We have no indication that C-8 has an effect on the male re-
productive system or its function. The reprcauc tive organs
of the male laboratory animals exposed to C-8 were closely
examined and were normal, with no evidence of abnormalities
attributable to C-8 exposure.

Are there any tests that can assure the fetus is all right?
There are no tests which can assure that the fetus is all
right. There are tests which can detect fetal abnormalities

in some cases. If these tests are done and are normal, there
is a good likelihood that the fetus is all right.

What advice do we have for women of childbearing capability
who have been exposed, about becoming pregnant? :

This is a personal subject between the woman and her physi-
cian. '

Will elevated organic fluoride levels in the blood decrease
in time?

Yes.

How long does it take for these levels to fall to background
levels?

It is not known at this time. Blood samplins is continuing,

- EID079430
000035
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Li. 4+ Can employees and former employees with elevated organic fluoride levels donate
blood safely? .

h: Blood donating is a deferrable option. Persons who have elevated hlood levels
ofc-eorvdnhavewrkedinareasofpotentialexpometoc-sandthehlood

levelhasmtbeendetenninedslmldmtdmatebloodmtﬂthehlcodlevelof
C-8 returns to background levels.

7. Q: Vmatisthebédcgranﬂlevel?

A: In our experience in blood tests conducted among employees with little chance
for potential exposure, organic fluworide hlood levels ranged up to 0.4 ppm

18. Q: Bave you resampled employee;' blood recently?

A: Ya,ardwearetakingaddj.tionalsamplesinanongojngprogram.
19. Q: Were the levels lower in the recent blood samples?

A: 5o far there is mo cbvious trerd with the data available.

2C. Q: Is there danger to the families of employees who work in the area?
A: By following the estahlished practices ard procedures, use of personal protec-

tive equipment and following good personal hygiene practices, there should be
no hazard to the employee's family. :

21. Q: What operating procedures were instituted by Du Pont after the first 3M report
in 19782

- A: Extensive engineering programs were developed which included equipment modifi-
cations and increased use of personal protective equipment. In addition, we
institrtedh]nodmﬁmﬁmmdairsmpﬁ:gpmgnmsaswellasmrestringm
housekeeping standards.

22. Q: Whatadditiomlchangesinoperatingpu:ocedutesdoyouplanmw?
A: This has not been determined. We are reviewing the situation.

23. Q: Are you looking for a substitute for C-8?
A: Yes, we have been for some time.

24. Q: What are the possible substitutes?
A: We have not idenfified one at present.

. EID079431 )
) 000036

10920041V



25.

26.

27.

28.

29.

30.

31.

32.

-4 -

Why did the 3M Company test C-8 for teratogenicity?

We understand that C-8 is chemically similar to other com-
pounds made by 3M and that in earlier testing were found to
be teratogenic.

When did Du Pont learn of the latest study results?
March 20, 1981.

Has the appropriate Federal regulatory agencies been noti-
fied?

Yes. 3M, our supplier, has notified EPA of the study and
its results.

What were the birth defects noted by 3M in the unborn fetus?

Eye defects are reported but complete testing will be re-
quired.

What additional animal testing is planned?

Elaborate C-8 teratology evaluations of laboratory results
to confirm 3M preliminary results and to identify safe ex-
posure level for females.

What is Du Pont's policy on employing women around embryo-
toxins? .

Women of childbearing capability are allowed to work in
areas of potential exposure to teratogens where a safe ex-
posure level is known and the exposures can be maintained
below these levels. Women of childbearing capability are
not allowed to work in areas where safe levels are not

known or where the potential exposures are above safe levels.
Women who are not of childbearing capability can work in
areas of potential exposure to teratogens.

Has Du Pont ever required or suggested that an employee be
sterilized?

No.

Are there any other chemicals used ét your Parkersburg plant

.that are embryotoxic?

t

Yes, DMF (dimethyl formamide) and HFA (hexafluoroacetone).

K EID079432
000037
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33. Q: What products are sold b
perfluorooctanoate) ?

Y Du Pont using C-8 (ammonium

34. Qs

A: Various fluorocarbon resin and dispersion products.

Is there any problem involved wi
coated with fluorocarbon resin?

th cookware which has been
A: No
35. Q: Will Du Pont be notifying its customers of the most recent
findings reported by 3M? ‘
A: Yes.
36. Q: Have women been rémo
tions?

ved from exposure at all Du Pont loca=-
A: No, not at those locations wh
ground.

ere blood levels are at baék-

RJIB/djp
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POLYMER PRODUCTS DEPARTMENT

PERSONAL AND CONFIDENTIAL

FINAL COMMUNICATIONS PACKAGE
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E. D. BOELTER W. E. TATUM - ADMIN ,
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C-8 PERFLUOROOCTANOATE

Attached is the final employee commmications package that
is being used to implement corporate actions relative to recent
findings by 3M on the teratogenic potential of ammonium perfluoro-
octanoate. '

It contains the communications schedule, appropriate
employee communications, questions and answers, media standby -
statement, a letter outlining activities of the FC-143 Communi-
cations and Coordination Committee, and letters to customers.

Please destroy all previous drafts.

R.D.HWMIS '

ENERGY & ENVIRONMENTAL AFFAIRS -

MANUFACTURING DIVISION S
RDI/iS * S :
Attachments . § ;
*Employee Communication for individual site only. '

: N EID079439
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e Communicétion Schedule

e Employee Communications
Washington Works
Circleville
Germay Park.
Chestnut Run - Fluoropolymers
Chestnut Run - Elastomers
Experimental Station

Parlin, Brevard and Rochester -
Photo Products
Questions and Answers - Employees

©¢ Media Standby Statement

Questions and Answers - Media

e FC-143 Communications and Coordination
Commi ttee

e Letters to Customers

*Refers to number in upper right hand corner of

' Page No.*

W 00 N & &~ N

10-15

16
17-27

28

30

page.
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PERSONAL & CONFIDENTIAL

C-8 - EMPLOYEE COMMUNICATION

Timetable:

Washington Works

e Line Supervision through 2nd Line
» First Line Supervision

e Wage Roll

Other Domestic Locations

e Supervision - Same as above

e Wage Roll - Same as above

Foreign Locations

e Europe

e Japan

NJI:adw
3/30/81

Initial
Communication E.S.T.
3/31  09:00
4/1 09:00
4/1 12:00

472 A.M. (local)
472 A.M. (local)

119200d[V
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. FINAL - 3/31/81 - WASHINGTON WORKS ' <

EMPLOYEE COMMUNICATION

We have been informed by the 3M Company about the
preliminary results of a new animal study involving the fluoro-
surfactant, C:8; which is an essential material that has been
used for more than 20.yeafs in fluoropolymer resins manufacture
at Washington Works. 3M is our principal supplier for this
chemiéal. :

We were advised on March 20, 1981 that C-8, also known
as FC-143 or ammonium perfluorococtanoate, caused birth defects
in the unborn when fed by stomach tube to female rats in a lab-
oratory experiment. This was a preliminary study designed to
determine dosage limits prior to a full-scale study.on C-8's
potenfial to cause birth defects in rats.

At this time, we do not know the significance, if any;
of the preliminary animal experiment as it may relate to employee
exposure. Further studies are planned to define possible repro-
ductive effects.

As a precaution, based on the. new study we have decided
that until further infd}mation is obtained, all female employees
will be removed from areas where there is potential for exposure
to C-8 and loaned immediately to other divisions. These female
employees will consult with our‘Plant Medical Division, and those
of non childbearing capability will be given the option to return
to the fluoropolymer area. Women of childbearing capability will
be allowed to bid for other plant jobs after a permanent plant

EID079442
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posting has been made. Present pay rates will be maintained and
vacation selections previously made will be honored for those
females reassigned. .

During the period that C-8 has been used at Washington
Works, there 5&3 been no known evidence that our employees have
been exposed to C-8 levels that pose adverse health effects. A
preliminary acceptable exposure limit of 0.01 mg/m3 (0.56 parts
per billion) was established which we believe has adequately
protected our employees. There is no evidence to éuggest there

is any impairment of the male reproductive function.

3M first notified us in 1978 that exposure to C-8 could
result in elevated organic fluoride levels in the blood of its .
employees and that these elevated levels could persist for.extended
periods of time. At that time, we notified employees, embarked
on an extensive program to reduce exposure levels, and began blood
monitoring analyses. Employees have been kept advised on new
developments and of blood test results.

We ask your cooperation with job reassignments and
participation in a program for additional blood sampling.

We will inform you promptly as new information is

obtained.

A #
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QUESTIONS AND ANSWERS

(To be used as needed to answer questions)

If there are any questions not answered below
they should be referred to plant management.

Q0l. How many female employees at your Parkersburg* plant may

have been exposed to C-8?

AO0l. About (50)* worked in areas where there is potentiél for

exposure.

QD2. BHave you sampled the blood of these employees to determine

if they have elevated organic fluoride levels?
A02. Some but not all employees have been sampled as
part of our existing programs.
Q03. Do they have levels of C-8 above normal?

AO03. Yes, some do.*

Q04. Are any of the fifty female émployees pregnant?

A04. Yes, two that we know of.*

Q05. Are there any former employees you.kncw‘of who may have

been exposed to C-8 and who are now pregnant?

A0O5. Yes, one that we know of.*

Q06. What have you advised these pregnant women to do?

A06. We have advised these employees to consult the plant
physician for an explanation of the potential risks and
will have them consult also with their personal physician.
The exact significance of the animal test results to the
human offspring is yet unknown. However, we believe it
prudent to eliminate any further exposure that results in
blood levels greater than background until additional data

are obtained.

*Adjust for other sites.
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QO07.
A07.

QO08.

A08.

Q09.

A09.

Qlo0.

AlO0.

Qll.

All.

Ql2.

Al2,

Q13.
Al3.

What is the background level?

In our experience with blood tests conducted among employees -
with little chance for potential exposure, organic fluoride
blood levels ranged up to 0.4 PPM.

Have you attempted to locate former female employees to
advise them of the 3M Company's animal study which indicated
that C-8 may be teratogenic?

We are in the process of reviewing our employment records
and where appropriate, former employees will be notified.

Do you have any knowledge of Du Pont employees or former
employees who have been exposed to C-8 whose children
suffered birth defects?

We know of no evidence of birth defects caused by C-8 at
Du Pont. In light of 3M results, we will investigate further.

Do you have any knowledge of 3M Company employees or
former employees who have been exposed to C-8 whose
children suffered birth defects?

No. We are not knowledgeable of the pregnancy outcome of
any 3M employees or former employees who were exposed to C-8.

What is the possibility that employees or former employees
of childbearing age with elevated organic fluoride levels
may give birth to children with defects?

We do not know, but we are taking appropriate steps to
avoid further exposure. -

Is there any indication that male employees or former male
employees exposed to C-8 may have suffered loss of
reproductive function? '

We have no indication that C-8 has an effect on the male repro-
ductive system or its function. The reproductive organs of the
male laboratory animals exposed to C-8 were closely examined and
were normal, with no evidence of abnormalities attributable

to C-8 exposure.

Are there any tests that can assure the fetus is all right?

There are no tests which can assure that the fetus is a}l.
right. There are tests which can detect fetal abnormalities
in some cases. :

S19200drv
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Ql4.

Al4,

Ql5.

AlS.

Ql6.

Al6.

Ql7.

Al7.

Q18.
Al8.

Ql9.

Al9.

Q20.

A20.

*Adjust for other sites.

-3-

What advice do we have for women of childbearing capability, 'éf
who have been exposed, about becoming pregnant? :

This is a personal subject between the woman and her

physician. Any questions of a personal nature will be handled
on an individual basis.

Will elevated organic fluoride levels in the blood decrease
in time?

Yes.

How long does it take for these levels to fall to background
levels?

It is not known at this time. Blood sampling is continuing.
Can employees and former employees with elevated organic
fluoride levels donate blood safely?

Blood donating is a deferrable option. Persons who have e
elevated blood levels of C-8 or who have worked in areas of
potential exposure to C-8 and the blood level has not been
determined should not donate blood until the blood level

of C-8 returns to background levels.

Have you resampled employees' blood recently? *

Yes, and we are taking additional samples in an ongoing
program.

Were the levels lower in the recent blood samples? *

So far there is no obvious trend with the data available.

Is there danger to the families of employees who work in
the area?

By following the established practices and procedures, use

of personal protection equipment and following good personal
hygiene practices, there should be no hazard to the employee's
family.

9192004V
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Q21.

A21.

Q22.

A22,

- Q23.

A23.

Q24.
A24.

Q25.
A25.

Q26.
A26.

Q27.

A27.

Q28.

What operating procedures were instituted by Du Pont after
the first 3M report in 19787

'We increased use of personal protective equipment, insti-

tuted blood monitoring and air sampling programs, improved
housekeeping and made certain equipment modifications. '
Additional engineering programs are under way.

What additional changes in operations procedures do you
plan now?

This has not been determined. We are reviewing the
situation.
Are you looking for a substitute for C-8?

Yes, we have been for some time.

What are the possible substitutes?

We have not identified one at present.

Why did the 3M Company test C-8 for teratogenicity?
We understand that C-8 is chemically similar to other
compounds made by 3M and that in earlier testing were
found to be teratogenic.

When did Du Pont learn of the latest study results?
March 20, 1981.

Has the appropriate Federal regulatory agencies been
notified?

Yes. It is our understanding that 3M, our supplier, has
notified EPA of the study and its results.

What were the birth defects noted by 3M in the unborn fetus?

Eye defects are reported but complete testing will be
required.

N EID079447
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Q29. What.additional animal testing is planned?

A29. C-8 teratology evaluations of laboratory animals to confirm
3M preliminary results will be conducted to identify a safe
exposure level for females.

Q30. What is Du Pont's policy on employing women around embryo-
toxins? -

A30. Women of childbearing capability are allowed to work in areas
of potential exposure to teratogens where a safe exposure
level is known and the exposures can be maintained below
these levels. Women of childbearing capability are not
allowed to work in areas where safe levels are not known or
where the potential exposures are above safe levels. Women
who are not of childbearing capability can work in areas of
potential exposure to teratogens.

Q31. Has Du Pont ever required or suggested that an employee be
sterilized? .

A3l. No.

Q32. Are there any other chemicals used at your Parkersburg plant
that are embryotoxic? .

- A32. Yes. DMF (dimethyl formamide) and HFA (hexafluoroacetone).

Q33. 1Is there any problem involved with cookware which has been
coated with fluorocarbon resin?

A33. No.

Q34. Will Du Pont be notifying its customers of the most recent
findings reported by 3M?

A34. Yes.
Q35. Does Du Pont manufacture fluorinated surfactants at its
Deepwater, New Jersey plant?

A35. Yes, but these are manufactured by different technology and
are chemically different from C-8 (FC-143). -

819200d(V
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Q36.

A36.

Q37.

A37.

Q38.
A38.

Q39.

A39.

Is it possible that people working with fluoropolymef dis-
persions may be exposed to fluorinated surfactants and
develop high blood fluoride levels?

Du Pont employees working with fluoropolymer dispersion

products have been tested and show normal background level
of blood fluoride.

If sintered fluorocarbon products do not contain C-8, what
happens to the C-8 during sintering or other heating opera-
tions?

It is removed in processing.

Does Du Pont monitor airborne exposure levels?

Yes.

Have women been removed from areas with potential for exposure
at all Du Pont locations?

Each site is taking appropriate action.

619200d(V
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'Final - 4/3/81
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STANDBY STATEMENT
FC-143 EXPOSURE

We have been informed by the 3M Company about the resulés
of a_pfelimina;y animal study involving the fluorosurfactant,
ammonium perfluorooctanoate, also known as FC-143.

M isvour principal supplier for this chemical, which
Du Pont ﬁses in certain'manufacturing processes.

We were advised éhat FC-143 caused defects in unborn rats
when fed by stomach tube to female rats in a laboratory experiment.
This was a preliminary study designed to determine dosage limits
prior to a full-scale study on FC-143's potential to cause birth
defects in rats.

We are considering all implications of the results of
the preliminary 3M study. Additional test work is planned by 3M
and Du Pont.

At this time we do not know the significance, if any.
of this experiment as it relates to employees with potential for
exposure. During the many years we have used FC-143, there has
been no known evidence of adverse health effects from employee
exposure.

As a safeqguard, however, where appropriate, Du Pont has
reassigned female employeeé of childbearing potential. Female
emplovees of childbearing potential are not being reassigned at
other locations where blood sampling and air monitoring indicate

there is no cause for concern. = EID079450

# # #

NOTE: _Dr. Bruce W. Karrh, of the Medical Division, will respond
to media inquiries of a corporate medical nature. For inquiries
to be addressed by Dr. Karrh, contact Roger R. Morris, Public
Affairs (774-9561). For nonmedical inquiries of a corporate
nature, contact John L. Stowell, Public Affairs (774-1843) .
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Qo1.

a01.

Qo2.

AQ2.

Q03.
A03.

Q04.

A04.

Q05.
A0QS.

Q06.

ADb.

At which Du Pont plants have you reassigned female employees

- to avoid potential exposure to FC-143?

At Parkersburg, West Virginia, and Circleville, Ohio.

How man§ female employees have been reassigned at each plant?

About 50 at Parkersburg and 1 at Circleville.

Are any of these employees pregnant?

Yes, two that we know of at Parkersburg.

Are there any former employees you know of who may have been
exposed to FC-143 and who are now pregnant?

Yes, one that we know of at Parkersburg.

What have you advised these pregnant women to do?

We have advised these employees at Parkersburg to consult

the plant physician for an explanation of the potential

risks and, if they wish, to consult also with their personél

physician. The exact significance of the animal test results
to human offspring is yet unknown, but we believe the likeli-
hood of risk is small. However, we believe it is prudent to

eliminate any further exposure until additional data are

obtained.

Have you sampled the blood of these employees to determine
if they have elevated organic fluorine levels?
Some but not all female employees have had blood samples

taken and analyzed as part of our existing program.

=3
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Qo07.

AQ7.

Qoao

Aoa.

Q09.

Aog‘

Ql0.

AlQ.

Qll.

All.

Do they have above-normal organic fluorine blood levels?

Yes, some have above-background levels.

Have you attempted to locate former female employees to

advise ghem of the 3M Compaﬂy's animal study which indiéated
that FC-143 may be teratogenic?

We are reviewing our employment records and, where appropriate,

former employees will be notified.

Do you have any evidencelthat Du Pont employees or former
employees who have been éxposed to FC-143 have had children
who suffered birth defects?

We have no evidence of birth defects caused by FC-143 at

Du Pont. 1In the light of the 3M study, we will investigate

further.

Do you have any knowledge that 3M employees or former
employees who have been exposed to FC-143 have had children
who suffered birth defects?

We are not aware of any adverse pregnancy outcémes among 3M

employeés or former employees with potential for exposure to

FC-143.

What is the possibility that employees of childbearing

potential with elevated organic fluorine levels may give
birth to children with defects? —
There is very little likelihood that employees would bear

children with defects due to exposure to FC-143, even if it

22920041V
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Ql2.

Ql13.

Ql4.

Al4.

is a teratogen, because their exposure was at relatively

low levels. However, until more facts are known about

FC-143 and higher-than-background organié fluorine blood

levels, we believe it is prudent to remove females of

childbearing potential from the risk of potential exposure.

Is there any indication that male employees or former
employees exposed to FC-143 may have suffered loss of
reproductive function?

We have no indication that FC-143 has an effect on the male
reproductive systém or its function. The reproductive organs
of male laboratory animals exposed to’FC-l43 were examined

and were normal, with no evidence of abnormalities attributable

to FC-143 exposure.

Are there any tests that can assure the fetus is all right
in the case of an expectant mother who was exposed to FC-143?
There are no tests which can assure the fetus is all right.
There are some tests which can detect fetal abnormalities in

some cases.

What will you advise females of childbearing potep;ial who
have been exposed abdut becoming pregnant?

This is a personal matter between the woman and her personal
physician. Du Pont physicians will give full cooperation —
to employees® personal physicians. . Any other matters of a
personal nature will be handled on an individual, confiden-

tial basis.

€29200d(V
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Q15. Wwhat is the background lével?

A15Q In our experience with Blood tests conducted among ehploygeé
witﬁ iittle chance for potential exposure, organic fluorine.
blood 1evéls have ranged from 0.0 parts per million to 0.4.

ppm.

Ql6. Will elevated organic fluorine levels in the blood deérease
in time?

Al6. Yes.

Ql7. How long does it take for these blood levels to fall to
background levels?
Al7. We do not know at this time, but we believe the rate of

decline is relatively slow.

Ql8. Can employees and former employees with elevated organic
fluorine blood levels donate blood safely?

Al8. A person who has elevated organic fluorine blood level should
not donate blood until the organic fluorine blood level
returns to background levels. A person who has worked in
an area of potential exposure to FC-143 and whose blood level
has not been determined should not donate blood until the
organic fluorine level has been determined to be no higher

than background.
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Q19. I understand an employee at the Parkersburg plant suffered
a miscarriage. Was this related to FC-143 exposure?
Al9. We have>n9 information that indicates a higher risk of

miscarriage due to exposure to FC-143.

Q20. Have you resampled employees' blood recently?
A20. Yes, we have and are taking additional samples in an ongoing

program.

Q21. Were the levels lower in the recent blood samples?

A2l. So far, there is no obvious trend, with the data available.

Q22. What operations procedures were changed by Du Pont after you
first learned that exposed employees may haﬁe elevated
organic fluorine blood levels?

A22. We increased the use of personal protective equipment, insti-
tuted blood monitoring and air sampling programs, improved
housekeeping, and made certain equipment improvements. Addi-

tional engineering programs are under way.

Q23. What additional changes in operations procedures do you plan
now?

A23. This has not been determined. We are reviewing the situation.

.t

Q24. Are you looking for a substitute for FC-143?

A24. Yes.

Q25. What are the possible substitutes?

A25. We have not identified one at present.
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Q26.

A26.

Q27.
A27.

0280
A2B.

Q29.

A29.

Q30.
A30.

Q31.
A3l.

- (a perfluorosdlfonic acid and a perfluoroalcohol) were found

-7--.

Why did the 3M Company test FC-143 for teratogenicity?
We understand FC-142 is chemically similar to other Eompounds'

made by 3M and that in éarligr testing these other compounds

to be teratogenic.

What were the birth defects noted by 3M in the unborn fetué?

Eye defects were noted, but complete testing will be required.

What additional animal testing is planned?

FC-143 teratology evaluations of laboratory animals will be
conducted to confirm results of the preliminary 3M studyvand
to identify a safe exposure level for female employees of

childbearing potential.

When did Du Pont learn of the preliminary teratology study
results on FC-143?

March 20, 1981.

Has the appropriate Federal regulatory agency been notified?
It is our understanding that 3M, our supplier, has notified
the Environmental Protection Agency of the study and its

results.

What is Du Pont's policy on employing females around teratogens?

Women of childbearing potential are allowed to work in areas

!

of potential exposure to teratogens where a safe exposure
level is known and the exposure can be maintained below these
levels. Vomen of childbearing_potential are not allowed to
work in areas where safe leveis.are not known or where the
- EID079456 °
000056
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Q32.

A32.

0330

A33.

Q34 .
A34.

Q35.

A35.

Q36.

A36.

Q37.
A37.

potential exposures are above safe levels. Women who are -
not of childbearing potential can work in areas of potential

exposure to teratogens.

Has Du ant ever required or suggestéd that an employee be
sterilized?

No.

Are there any other embryotoxic chemicals used at your
Parkersburg plant?

Yes. DMF {dimethyl formamide) and HFA (hexafluoroacetone).

How is FC-143 used at Du Pont?
This is a water soluble compound used for its ability to

modify the wettability of materials.

What products are made by Du Pont using FC-143?
Various fluoropolymer resins, perfluoroelastomers, and

polyimide films.

Is FC-143 found in any of these products as supplied to the
marketplace? ‘
Yes, fluoropolymer dispersions contain up to one-half percent

of FC-143.

What are uses for the dispersion?
Fluoropolymer dispersions are used to coat various fibers and - —
metals. In most but not all of the coating operations, the

FC-143 is destroyed by a sintering ﬁrocess. Sintering is a

LT9700d1V
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Q38.
A38.

Q39.
A39.

Q40.
A40.

Q41.

A41.

L4 . F

-9 -

high-temperature curing process used in all fluoropolymer
coating processes except in the manufacture of some fiber

and fluoropolymer resin combinations.

Are there any applications where FC-143 is not destroyed?

Yes, in packings, gaskets, and industrial filtration products.

Where are gaskets and packings used?
We don't know all the places. However, we can assume that
any operations where liquids are being transported might use

pump packings, valve stem packings, and gaskets.

What industrial filtration products use dispersions?
Some industrial power plants use filter bags to collect finely
divided coal ash. Many filter bags are made of woven glass

fibers coated with dispersions which are not sintered.

If packings and gaskets are used in systems to transport
liquids, could they come into contact with liquids intended -
for human consumption? ‘

We believe most of the applications involving our dispersions
in packings and gaskets are industrial operations. Du Pont
does not recommend the use of unsintered dispersions in appli-
cations where the material would come‘into contact with food,

beverages, or potable water.

EID079458
000058
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Q42.

A42.

Q43.

A43.

Q44.

A44.

Q‘S.

A4S.

- 10 -

You said Du Pont does not recommend such uses, but has the

Company ever communicated this caution to customers?

.Yes. We advise customers orally and in writing that articles
coated with fluoropolymer dispersions which are sintered
should be in compliance with the Food and Drug Administration
regulation (21 CFR 177.1550) for food contact. We advise
customers that coatings that are not sintered will not

comply with the FDA regulation.

Are any consumer products made and sold by Du Pont involved
in this concern?‘

No. Based upon our experience in monitoring the blood levels
of our employees who work in areas where formulated products
containing FC-143 are used, we do not believe there is cause
for concern. For our industrial customers for fluoropolymer
dispersions, we have communicated safe handling procedures
for these materials. We will, of course, review this subject
in greater depth and update our advice if further study

warrants any changes in_recommended procedures.

Is there any problem involved with cookware which has been
coated with nonstick finish?
No, since cookware coatings are sintered, thereby destroying

the FC-143.

Will Du Pont be notifying its customers of the most recent
findings reported by 3M?

Yes.
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Ade6.

Q47.

A47.

Q48.

A48.

Q49.
A49.

Q50.

A50.

Q51.

AS5l.

26
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Does Du Pont manufacture fluorinated surfactants at its

Deepwater, New Jersey, plant?
Yes, but these are manufactured by different technology and

are chemically different from FC-143.

Is it possible that people using_fluoropolymer dispersions
may be exposed to FC-143 and develop elevated organic
fluorine blood levels?

Du Pont employees using fluoropolymer dispersion products who

have been tested show no elevation over'baékground levels.

Are there other manufacturers of products competing with and
similar to fluoropolymer dispersions?

Yes, both in the United States and in other countries.

Are they aware of the 3M study of FC-1432?
We have suggested to 3M that it advise all of its FC-143

customers.

Is FC-143 used in the manufacture of fluoropolymer resins at
any Du Pont plants other than Parkersburg?

Yes, at Dordrecht, The Netherlands, and at a joint ventufe,
Mitsui Fluorochemicals Company, Ltd., in Japan, which is

managed by our Japanese partner.

Are female employees at Dordrecht and in Japan being reas-
signed or relocated? .
There are no female employees at Dordrecht who have the

potential for exposure to FC-143. We are advising our
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Japanese partner for appropriate action.
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Q52.

A52.

Q53.

A53.
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Are there other Du Pont plants where FC-143 is used?

(NOTE: Plant managers should mention only their SLtés and
refer media inquiries of a corporate nature involving other"
sites to Public Affairs.)

Small quantities of FC-143 or FC-143~containing materials
are used at the Chambers Works in Deepwater; Germay Park,
Chestnut Run, and the Experimental Station in Wilmington,
Delaware; Philadelphia; Toledo, Ohio; Parlin, New Jersey;
Fairfield, Connecticut; Richmond, Virginia; Brevard, North
Carolina; Rochester, New York; Mechelen, Belgium; and Ajax,

Canada.

Why haven't you reassigned female employees of childbearing
potential at these sites? |

Some of these sites do not employ females in areas of
potential exposure to FC-143. In other instances, Du Pont
enployees using fluoropolymer dispersion products who have
been tested show no elevation of organic fluorine blood

levels above background.

JLStowell:asj
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FOLY 'E"«‘ B NSTS CEPARTMEN'}"
March 31, 1981

J. T. SMITH/N. J. IRSCH R. L. RHODES/A. A. WRIGHT - TF
W. R. DE GRAW/M. ROCCONI A. C. HAVEN - INTL

H. E. SERENBETZ/J. W. RAINES G. A. HAPKA - LEGAL

F. N. ARONHALT/E. D. CHAMPNEY . B. C. MC KUSICK - CR&D

F. E. FRENCH/A. B. PALMER - C&P B. W. KARRH - ER

A. L. DADE/W. R. HENDRIX - F&F J. L. STOWELL - PA

FC-143 COMMUNICATIONS & COORDINATION COMMITTEE

Following are the committee members:

DEPT. NAME
PPD J. T. Smith
N. J. Irsch
W. R. DeGraw
W. K. Nace
H. E. Serenbetz
J. W. Raines
F. N. Aronhalt
E. D. Champney
C&P F. E. French
A. B. Palmer
F&F A. L. Dade
W. C. Haaf
FIBR R. L. Rhodes
A. A. Wright
INTL A. C. Haven
LEGCAL G. A. Hapka
CR&D B. C. McKusick
ER B. W. Karrh
PA J. L. Stowell

- This committee will meet each day at 10:00 a.m. in D-12015
to review status.

Industrial Department Comﬁitteé_members will direet all
questions to Walt Raines (in his absence, d. E. Serenbetz) for

documentation and development of consistent answers. He will keep
all cormittee members informed.

2£9200d(V
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Sews '§ r. SMITH, ET AL -2 March 31, 1981

J. L. Stowell will be prime advisor on media related

questions. However, such questions and answers should also be
communicated to J. W. Raines. ‘

Dr. B. W. Karrh will serve as the corporate spokesperson
for all medical questionms.

Each site should designate a principal spokesperson to
avoid conflicting comments.

oo

J. W. RAINES

ENERGY & ENVIRONMENTAL AF.FAIRS
MANUFACTURING DIVISION

JWR:1ldr
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E. I. ou PoNnT bE NeEMOURS & COMPANY

INCORPORATEID

WILMINGTON, DELAWARE 19898

POLYMER PRODUCTS DEPARTMENT

PERSONAL & CONFIDENTIAL

. April 1, 1981

FPD PERSONNEL-

CUSTOMER ADVISORY LETTER -
AMMONIUM PERFLUOROOCTANOATE

The enclosed letter is being mailed to all domestic
customers (List 5062) on Thursday,

April 2.

The purpose is to advise our customers of experimental
btained by the 3M Company on the surfactant used in the
manufacture of our fluoropolymer resins and dispersions. The
information supplied by 3M has resulted in the reassignment of
female personnel located in our direct resin manufacturing areas.

customers who use resins and dis

steps should continue to follow
procedures.

The information obtained to date indicates that our

persions in subsequent processing
their existing good manufacturing

All questions or inquiries which may be generated as
a result of this advisory letter should be referred to:

F. N. Aronhalt (774-6349)
or in my absence:

R. W. Moore (774-7387)
R. H. Geuder (774-1288)

F. N. ARONHALT

NATIONAL SALES MANAGER
FLUOROPOLYMERS DIVISION
e~
-FNA:dfa
Enclosure

EID079464

$£9200d[V

_ . .
There's a world of things we're doihg something about 000064



Z-189 'REV. 12.79

s M

E. I. ou PoNT bE NEMOURS & COMPANY

POLYMER PRODUCTS DEPARTMENT
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INCORPORATED i . . E ',71":
WILMINGTON, DELAWARE 19898 i '
- . . ' April 2, 1981 ‘ 2!

‘Dear Customer: K - ‘

- —

. . On March 20, 1981, the 3M Company, our supplier of

“:he surfactant ammonium perfluorooctanocate, also known as FC-143,
advised us that this material has been found to cause birth
defects in the unborn when fed by stomach tubes to female rats
in a laboratory experiment. Du Pont uses FC-143 in the manu-
facture of most of its fluoropolymer resins.

Much more testing must be conducted to determine the
significance of the 3M experiment. As part of the ongoing .
Program to determine the safety of our materials, both Du Pont's

Haskell Laboratory and 3M are now Planning more detailed experi-
ments.

With the exception of agueous dispersions, there is
no significant residual FC-143 in any of the fluoropolymer
resins which we’'sell. Aqueous dispersions may contain up to
0.45% by weight .FC-143. Analysis of the organic fluorine content
in the blood of Du Pont personnel who use aqueous dispersions in
fabricating finished products shows no elevation over typical
levels measured in non-exposed employees. Female personnel in
these areas are not being reassigned. However, we have taken
the precaution of reassigning female personnel in the areas
where our resins are manufactured and FC-143 itself is handled.

. At this time, if you are following the Safe Handling
Procedures previously given to you, it does not appear that
changes in your processing operations are warranted. We do
Trecommend that you continue to follow the Safe Handling
Procedures (attached). Further studies are beirg conducted -

and we will advise you if there are any changes in our rec-
ommendations. ‘ ;

Should you have any questions, please contact us at
your convenience.

Yours very truly,

Frank N. Aronhalt
National Sales Manager
Fluoropolymers Division

FNA:dfa
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DRAFT OF LETTER TO CUSTOMERS OF:

Textile Fibers - Products containing Teflon® dispersions in an e
unsintered state. S

April 2, 1981

Dear . | -

On March 20, 1981, the 3M Company; our supplier of the’
surfactant ammonium perfluorooctanoate-(FC-143), advised us the
material has been found to cause birth defects when fed by
stomach tube to female rats in a laboratory experiment. Du Pont
has used FC-143 in the manufacture of its fluoropolymer resins
for maﬁy years and has not expefiehced ény known human-related
problems. Our hanufacturing process is such Ehat only the
fluoropolymer dispersions contain any residual FC-143, A~ 0.45%
by welght.

These dispersions are used as impregnants in the family

. of Teflon® and Kevlar® packing yarns sold by Du Pont. Residual

levels of FC—1H3 are present in these packing yarns. Other
forms of Teflon® fiber are not known to contain résidual»FC-1u3.

As part of Du Pont's ongoing program for determining the
safety of the materials used in the manufacture of or éontained
in the products we sell, we have been monitoring the organic
fluorine content of the blood of the personnel involved with
producing fibers. Our findihg: are:

At Du Pont's facilities which use fluoropolymer'disper-

9£9200d(V

sions containing_FC-1h3 in a manner similar to yours,
we have found no elevation of the organic fluorine

N 466
content over that of unexposed people. EID079
: 000066




Aand the products we sell.

We intend to conduct more testing to determine the signi-

ficance of the 3M experiment as it relates to our employee exposure-’

We have reviewed our procedures for-
handling fluoropolymer dispersions in our plants and Plan no

changes.

At this point in time, it does not appear to us that changes

in your operations are warranted when handling impregnated packings.

We will keep you informed of any further developments.

L£9T00dIV
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E.l.ou Pom' DE NEMOURS & COMPANY

INCORPORATED

WILMINGTON, DELAWARE 19898

FABRICS B FINISHES DEPARTMENT April 1, 1981

EXg
.

Dear Sir:

As part of Du Pont's ongoing program to survey the safety
of all our materials, we think you should be advised of a
March 20, 1981 announcement from the 3M Company, our surfactant
supplier. 3M informed us. that based on preliminary laboratory
experiments involving a pure surfactant, birth defects resulted
when fed to female rats. This surfactant is used at low concen-
trations by Du Pont to manufacture fluoropolymers which, in
turn, are one of the components in our non-stick finishes.

In-depth investigation of the presence of this surfactant
in coatings determined that the 3M surfactant was destroyed at
normal curing temperatures and no detectable residue remained.

As such, your coated products pose no health hazards to your
customers.

If you are following our recommended "Safe Handling Practites"
guide, changes in your manufacturing operations are not required.
A copy of the guide is attached. Changes may be advisable if
you are not following these recommended practices and our repre-
sentatives will be available to discuss them with you.

Should you have any questions, please contact us at your
convenience.

Very truly yours,

Richard M. Gray
Sales Manager -
TEFLON® FINISHES 5

RMG:crj

. - 79468
® TEFLON is Du Pont's registered trademark. EIDO
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E. I. pu PonT DE NEMOURS & COMPANY

INCORPORATED

WILMINGTON, DELAWARE 19898

FABRICS & FINISHES DEPARTMENT

April 3, 1981

Dear Mr. President:

The 3M Company recently told us that a fluorosurfactant
(FC-143) we buy from 3M has caused birth defects in rats in a
laboratory test.

This product is a minor (less than 0.5 percent)
ingredient in dispersions used to make our impregnated fluorocarbon
felt.

‘ It is our belief that the FC-143 is destroyed in the
normal heat treatment of our impregnated felts.

We are now testing
to see if any residue of the compound can be detected in our finished
product.. We will- let you know as soon- as we get definitive results.

Sincerely,

/52%225 gﬁ;———
MIKE COCO

- SALES MANAGER - INDUSTRIAL
ELECTRONIC/INDUSTRIAL
COMPOSITES & COATINGS

SPECIALTY PRODUCTS DIVISION
MC/sew

EID079469
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WASHINGTON WORKS
= PROPOSED COMMUNICATION TO FEMALES
== WHO HAD WORKED IN FLUOROPOLYMERS AREA

As follow-up to our original communication on c-8 (FC--143)
we have some additional infermation pertaining to questions that -
have been asked. This is in accord with our practice of keeping you

informed in such matters as new information is obtained.

There have been rumors that two women who worked in
Fluoropolymers have had children with birth'defects. We are not
aware of any human birth defects attributable to FC-143. We do know
of two women who worked in this area béfore or during Pregnancy
whose children reportedly had defects detected at birth. We became
aware of this information after 3M notified us of the animal study.
We do not know whether there is a relationship. We are investigat-
ing this matter further, and we are considering additional studies.

Some employees have asked what advice we have for female

employees of childbearing potentialbwho have been exposed to FC-143

(. about becoming pregnant. Until we have additional information about
the potential effects of FC-143 on the human fetus, we think this is
a matter of sufficient concern that, as a precaution, a female who
has an organic fluorine blood level above background level should
consult with her personal physician prior to contemplating pPregnancy.
We will provide all information we have on FC-143 td.emplqyees' per-
sonal physicians.

Another question is what we have told female employees
who have mentioned they are considering voluntary sterilization.
The plant physician and area supervision have told them that we
strongly recommend against sterilization for job-related reasons.
Each woman who raised this.subject has been told that her employ-
ment, her seniority, her pay, and her benefits are fully protected
and that there was no need to even consider a surgical procedure.
The women were told that whether or not they elected such surgery
was a personal matter that would have to be decided by them in
=5z consultation with their husbands and their personal physicians.

/dj®
4/9/81
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E. I. pu PonT DE NEMOURS & COMPANY

INCORPORATED )
WILMINGTON, DELAWARE 19898
POLYMER »PROIDUC‘I'S D;fARTM!NT

PERSONAL & CONPIDENTIAL

DREXEL

BOELTER

LUNDGAARD

RICHARDS, JR.
BESPERKA

SMITH '

DE GRAW/M. ROCCONI
MEYERS

SERENBETZ

RAINES

INGALLS

ARONHALT

CHAMPNEY

BLUMBERG

SMITH

PERCIVAL

SANDERS

SMOOK - CHS-314

TODD - WASH. WKS.
CANFIELD - CIRCLEVILLE
GLEITZ - GERMAY PARK
MELVIN - CHESTNUT RUN

R. E.
E. D.
I. A.
R. L.
J. C.
J. T.
W. R.
P. J.
H. E.
J. W.
R. D.
F. N.
E. D.
J. A.
H. A.
L. F.
D. C.
‘M. A.
*J. H.
.H. F.
~J. F.
‘B. W.

- H.

C.

April 14, 1981

GIBSON - ADMIN
TATUM - ADMIN
SCHMUTZ - LEGAL
HAPKA - LEGAL

DE MARTINO. - ER
KARRH - ER.

MC CUEN - PA
STOWELL - PA

MC KUSICK - CR&D
DADE - F&F
HENDRIX - F&F
FRENCH - C&P
RHODES - FIBR
WRIGHT - FIBR
HAVEN -~ INTL
MIKELL - EXP.
PALMER - C&P
GRIFFITH -~ PHOTO
EVANS - DORDRECHT
DRINKWATER - GENEVA .
ROBINSON - GENEVA

STATION : ¥

' ©-8 PERFLUOROOCTANOATE

Attached are; (1) the final Supplemental Standby Questions
and Answers prepared to address additional media questions that
may arise from (2) the Supplemental Employee Communication

currently underway at Washington Works.

T e L
NII:adw /
Attachment '

R YA STPI I S M cr een

, Manufacturing Division. . .

P . A
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AY7Y SUPPLEMENTAL STANDBY Q&As

FC-143 EXPOSURE

(NOTE: These Q&As are supplemental to the final standby of
4/37/81. They address additional questions that may arise from a
supplemental compunication to Washington Works employees.)

QO0l1. Is it true that two womeﬂ who worked in the FC-143 area at
your Parkersburg plant have had children with birth
defects?

AOl. We are not aware of any human birth defects attributaple
to ammonium perfluorooctanoate, also known as FC-143. We
do know of two women who worked in this area before or
during pregnancy whose children reportedly had defects
detected at birth. We do not know whether there is a
relationship. We are investigating this matter further,

and we are considering additional studies.

Q02. Can you be more specific about these two defects?
A02. (Refer question to Dr. Bruce W. Karrh of the Medical

Division.)

EID079472

000072
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Q03. What have you told female empldyeés who have mentioned

they were considering sterlllzatlon?

)
I
s

-

~AO03. 'The plant phy51c1an has told them that we strongly

: ﬁﬁi  recommend agalnst sterilization for job-related reasons.

LW ]

Each woman who raised this subject was told that her
employment, her pay rate, her seniority, and her benefits'
would be fully protected and there was no need even to
consider a surgical procedure. The women were told that
whether or not they elected such surgery was a personal
matter that would have to be decided by them in consulta-

tion with their husbands and their personal physiciéns-

QO04. Despité these assurances, did any of the female employees
who were reassigned from the FC-143 area subsequehtly
decide to be sterilized?

A04. Yes, a few did at Parkersburg. This was their personal
decision. I emphasize that each had been told individ-

ually that we strongly recommend agéinst sterilization for

job-related reasons because it was not necessary.

Q05. How many exactly?

A0S5. Four.

"Q06. What happened to the women who decided to be sterilized? - ..

AO6. Each of them had the option of either accepting reassign-

£¥9200d(V

ment to another job with the same pay at the plant or

returning to her previous work assignment.
EID079473

~

-

000073



-3 -

Qo07. ' Are there any other female employees who were reassigned

from the FC-143 area who in retrospect were not of child-
bearing potential?

A07. Yes, we have been told by our plant physician that some

women in this area later Presented evidence that they were
hot of childbearing potential at the time of the reassign-

ment. They also had the option of accepting reassignment
or returning to their previous jobs.

Q08. How many exactly?
A08 L]

Nine.
Qo09.

Will you give me the names of the women who chose
sterilization?

AO09. No.

To do so would be an invasion of their privacy.

Ql0. What will you advise female employees of childbearing
potential about becoming pregnant if they potentially were
exposed to FC-143?

Al0.

As a precaution, a female who has an organic fluorine
blood level above the background level should consult with
her personal physician prior td contemplating pregnancy.

Until we have additional information about the potential

effects of FC-143 oa-the human fetus, we think. this is a
necessary precaution.

We will provide all information we

possess about FC-143 to employees' personal physicians to
aid in this decision.

VV9Z00dFV
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Qll. What products are involved with FC-143?

(NOTE: This response should be used only in response to a
question that mentions the trademark, "Teflon". A general
question can be answered by A35 through A44 of the 4/3/81

standby.)
FC~143 is made by several different companies in the

All.

manufacture of a variety of fluoropolymer dispersions,
including some of Du Pont's "Tefloﬁ“ products. Any

Du Pont fluoropolymer dispersion used in consumer products
goes through a pfocess that destroys FC-143, with the

possible exception of some plumbing packing'materials.

$Y9200drv
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PROPOSED COMMUNICATION TO FEMALES

. WBO BAD ROREED IN FLUOROPOLYMERS AREA

As follow-up to our original communication on C-8 (FC-143)

s
X

we have sooe additional information pertaining to cuestions that -
bave been asked. This is in accord with our oracfxra of xeeping you 3

;rforned in such ‘catters as pew 1nformat10n is obtairneqd.

e

There have been ruoors that two women who vorked in
L] .
Fluoro,ol v—=rs have had children with Eirth defects. WwWe are not

ttributable to PC-143. ¥e 40 know

zwvare cf any husan birth defekts
6F two woz=n wac »orkeéd in this arez t=fore or curing precnancy

whcese children reportedly kazd defects detected at birth. We b=cane
aware of +his informa2tion after 3¥ potified us of the animal study.
We &c Dot knowv whether there is a relatioeskip. We azre Investigat-

ing this matter further, and we are considering additional studies.

Some employees have asked what advice we have for Iemale
emplcyzes of chilébesaring potential who have beern expcsed to FC-143
about -b2coming._pregnaat. Until we have additional information about
the potential effects of FC-143 on the human fetus, we think this is
a matter of sufficient concern that, a2s a precaution, a female who
has an organic fluvorine blood level above background level should

- gonsult with her personal physician prior to contexplating pregnancy.

We will provide all information we have on FC-143 to employees® per-

San . .-

sonal physicians. T .

. Another question is what we have told femaie eaployees

who have mentioned they are considering voluntary sterilization.

The plant physician and area supervision have told +t-=m that we
stroncly reccrmend against sterilization for job-relzted reasons.

fach woman who raised this subject has been told that her emsploy-

ment, her seniority, her pay, and her beﬂeflts are fully orotec;ed

and that there w2s no nzed to even consider a surgical procedure. e
The wo==n were told that whether or not tbey_elected such surgery

was a perscnz2l matter tXat woulid have to be deciceld Ly them in >

consuitation with their huskands and their personal ghysicians. §

A
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reporting to you.
I. Required Moves Fram TEFLON®

ATTACHMENT VII

SUPERVISORY INFORMATION MANUAL
INDEX 2

April 15, 1981

ALL SUPERVISION

PERSONNEL MOVEMENT

As a result of theneed to move scme TEFLON® females to other

divisions, the following guidelines have been developed.

Please commicate the gquidelines to all wagegroll enployees

® Females who do not have Medical approval to stay will be
required to bid on Gatehouse Posting as though they were
demoted from their Group.

e These employees are to fill out the following on the
Gatehouse Bid Card:

1. Mark block "I am required to bid"
2. Number all Groups except TEFLON®
3. Mumber all shifts

| II. Who May Bid To TEFLON®

e Only male employees or female employees of non-childbearing
"capahility will be allowed to move to TEFLON®.

e Female enployees must have approval from the Medical Division
by end of Gatehouse posting period to be considered.

III. Vacancies 'Ib Be Posted At Gatehouse 4/20/81

e TEFLON® - 16 Replacements
e Filaments - 8 New vacancies
e ILUCITBE® - 4 New vacancies
® Power & Services - 1 New vacancy

BUTACITE® and C&P will be taking a reduction of force of one each.

N EID079477
000077
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G \ IV. Gatehouse Bidding Procedures
A. General |

e Sixteen TEFLON® females will be required to bid fram TEFLON®.

o meBUDCI'IE@andonecaPerployeemllbereqmredtobldbecauseof
a reduction of force.

¢ Normal Gatehouse bidding procedures will be followed except in the
vacamiamw qualified employees bid voluntarily to TEFION® to fill

B. Moves Required To Fill Remaining TEFLON® Vacancies

e If TEFLON® vacancies are not filled voluntarily by qualified bidders or
. qualified Utility Pool employees, least senior Plant Service male Group
employees will be required to move to TEFLON®.

e If Gatehouse Bid Cards have not been entered by least senior male Group
employees required to move to TEFLON®, shift preferences will be taken
from their Group Job Request cards based on most desired shift Job
indicated.

e ILeast senior male Group employees who may be required to move to TEFLON®
should enter a Gatehouse Bid Card listing shift preferences if different
than ones listed on their Group Job Request Cards.

¢ Group Service For TEFLON® Females Required To Move From TEFLON®

e TEFLON® females required to move to other divisions will use either their
TEFLON® Group Service or prior Group Service in their new division within
last three years, whichever is greater, asthe1.rGroupServ10e1nnew

. division for Group bidding purposes.

;o Acutal@:m:pSuv:.cewalstartat zero" unless prior Group Service in
. new division. ActualG:oupSerucew:llheusedlfshebldsoutofher
- new division and later bids back per "Green Book" procedure.

VI. Scheduled Vacations For TEFLON® Females

° Vacationselectimspremuslymadebymfetalesreqmredtonnve
to other divisions will be honored.

e If TEFLON® females change shifts in moving to other divisions, they will
be allowed to take a "first choice" vacation period (any number of
consecutive workdays). Any other vacation days rescheduled must follow

division procedures.

M
8¥9200dV
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VII. Pay Protection For TEFLON® Females

1. They have seniority to be a successful hidder on an
equivalent Zone Job.

2." They voluntarily bid out of new division, or .

3. 'meya.:eim:olvedinareductimofforcetotheUtilityPool.

In each case, enployeepayratewillbedomgradedper"ereenBook"'
procedurg.

VIII. ﬁmi'.qg'OfPersomaelmvas
e Allmvesresultingfrancatelnusepostjngwillbemdeﬁunediately.

Ifyodhaveanyquestionsabouttheabcveguidelines, please call
C. E. Allman (4258) or E. M. Bond (4304). :

EMPLOYEE REIATIONS DEPARTMENT

oOT.

EMB:jsh

EID079479
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Ty - ATTACHMENT VII

< P o S cc:

. Smith/N.. J. Irsch.. =
. DeGraw/M. Rocconi s ..
Serenbetz/J. W. Raines.. <"
‘Aronhalt/E. D. Champney .:.-
"French/A. B. Palmer, C&P
Dade/W. R. Hendrix, F&F
Rhodes/A. A. Wright, TF
"Haven, Intl o -
.Hapka, Legal

McKusick,  CR&D

Karrh, ER " -

Stowell, PA "

b ams
E.l. oo PONT DE NEMOURS & COMPANY

WILMINGTON, DELAWARE 19898

, cp A o
POLYMER PRODUCTS DEPARTMENT

. A
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‘May 4, 1981

S ‘..-A
P =

PERSONAL AND CONFIDENTIAL

J\H
W ON “WORKS

BLOOD SAMPLING RESULTS
COMMUNICATIONS

Results are available from blood sampling of Washington
Works personnel. As you have indicated, employees should be
informed of the results promptly.

Outlined below is the recommended method and content
of the communication:

Supervision will pass out envelopes from Plant Medical
containing a card with the results.

When the results are given to females of childbearing
capability who were reassigned or relocated from the fluoro-
carbons area, they will be encouraged to talk with the plant
physician who will be available to consult with them. It is
anticipated that this would begin Wednesday. The plant physi-
cian will advise them again that we do not know the significance
of the preliminary animal exposure as it relates to human expo-
sure, but that a program has been started at Haskell Laboratory. o
Results will be available in several months. He will advise
them that if they are contemplating pregnancy, they should
consult with their own physician, and that they ask their _ -
physician to contact the Du Pont plant physician. : ‘ _ RS Y

A The plant physician will contact selected physiclans in §
the community using the attached communication as a guide. f
Essentially, this communication advises that as a precaution,
prégnancy be deferred until there is additional information.

r

SR AR

05920041V
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:‘their supervision will pass along the envelopes with the blood

: the plant physician will be arranged if the employee desires it

)

-

J. H. Todd ' U2 .-

For males and females of non-childbearing potential

analyses as in the past, with the offer that consultation with? LR

; we understand that the plant feels that no further advice ?
need be given relative to donating blood. Previous communica- ;
tions with employees have covered this subject satisfactorily

‘% D. INGALLS

ENERGY & ENVIRONMENTAL AFFAIRS
MANUFACTURING DIVISION

RDI/is _
Attachment &
. e,,__.,w -
o b
3
(=}
(=]
N
[=)
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WASHINGTON WORKS

PLANT PHYSICIANS' COMMUNICATION TO COMMUNITY PHYSICIANS

On March 20, 1981, we were advised by the 3M Company
that FC-143, or Ammonium Perfluorooctanoate, caused birth de-
fects in the unborn when fed by stomach tubes to female rats
in a laboratory experiment. The defects noted were lenticular
opacities in fetuses of the exposed animals. 3M is our prime
supplier for this chemical. This was a preliminary study de-
signed to determine dosage limits priot to a full-scale study

on FC-143's potential to cause birth defects in rats.

At this time, we do not know the significance, if
any, of the preliminary animal exposure as it may relate to
employee exposure. Further studies are planned to define

possible reproductive effects.

As a precaution, we removed all female employees of
childbearing capability from areas where there was a potential

for significant exposure to FC-143.

During the period that FC-143 has been used at
Washington Works, there has been no known evidence that our
employees have been exposed to levels posing an adverse health
effect. At exposure levels experienced by our employees, there

1s no evidence to suggest there is any impairment to the male

reproductive functions.

EID079482
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Some of our employees have asked what advice we have
for female employees of childbearing capability who have been
exposed to FC-143 about becoming pregnant. Until we have addi-
tional information about the effects of FC-143 on the human
fetus, we think that under some conditions, it may be prudent
for a female employee who has had jobs in which there was sig-
nificant potential for exposure to FC-143 (those that have just
been reassigned) to defer pregnancy. However, there are many
factors to be considered in such a,decision. wé would be glad

to discuss each individual case with you if you desire.

We believe levels of exposure have been safe, but we
want to confirm that. We do know that FC-143 can be detected
at low levels in the blood of our employees who have exposure
potential to this material,.and that these elevated blood levels

decrease with time.

Since this information may change as test results are
obtained, please call me so you can obtain the latest information

before you advise patients.

RDI: tps
5/4/81

-~ EID079483 -
000083
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ATTACHMENT IX

- G ——

G478 REV. e/ RN YR

T PERSONAL AND CONFIDENTY AL ]
: i _ - = EMPLOYEE/APPLICANT COPY
| ' PHYSICAL EXAMINATION - :

TO: NAME (P.R. #) ' ?‘“’5”.‘. : — TIME
‘ -5/6/81°*¥%

ADDRESS:

| : ~ MEDICAL EXAMINER

A report of your exsmination will be sant to your personal physician if you request,

{Authorized By)

PHYSICAL EXAMINATION REPORT

{0 We have no recommendations to make at this time,
other than any made at the time of the examination.
00 Please note “he fotiowing. _APTil 1981 blood sample had (

) ppm organic
fluorine (measured as C-8).

If you have any questions, please have your supervision make an
_appointment for you to see Y. L. Power, M.D.

We will be glad to discuss this subject with you.

~ EXAMINER

. EID079484
000084
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(Supernate letter to Chemical Waste Management, 6/9/81)

BCC:

In

ATTACHMENT X

K. Duncan, Wilmington

L. Hoover, E&M
J. Reflly, Legal

A. Palmer, Louviers

H. Todd/G. T. Rosenlund
J. Burger/C. R. Campbell
T. Darnell/T. L. Schrenk

N. Taylor

F

Turn:

. Doughty
Thistleton

W. A. Bower

* D.
. R,
. D.
. E.
. Jdo

CLOVE DO

Dalton
Stoltenberg
Ramsey
Hansel
DiNicola

EID079485

000085
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TITASUSED 903

E. I. pu PonT DE NEMOURS & COMPANY

P. O. Box 1217
PARKERSBURG, W. Va. 28101

POLYMER PRODUCTS DEPARTMENT

June 9, 1981

Chemical Waste Management

c¢/o Ohio Liquid Disposal, Inc.
504 Liberty Street

Fremont, Ohio 43420

Gentlemen:

The purpose of this letter is to provide toxicity information on one

of the ingredients contained in the supernate liquid waste which you handle
for this plant.

The 3M Company, supplier of the surfactant ammonium perfluoro-
octanoate, also known as FC-143, has advised us that this material has been
found to cause defects in the unborn when fed by stomach tubes to female rats
in a laboratory experiment. This surfactant is used in the manufacture of
fluoropolymer resins and is present at a concentration of approximately 0.1 to
0.3% in the supernate waste which you handle. Much more testing must be
conducted to determine the significance of the 3M experiment. As part of the
ongoing program to determine the safety of ‘our materials, both Du Pont's
Haskell Laboratory and 3M are now planning detailed experiments. Analysis of
the organic fluorine content in the blood of Du Pont personnel who fabricate
finished products using the dispersions which contain this ingredient show no
elevation over typical levels measured in non-exposed employees. Female
personnel of childbearing capability who worked in areas where the resins

containing the ingredient are manufactured or the ingredient is handled have
been reassigned to other work areas.

Our product bulletins caution that skin contact should be avoided
with dispersion containing the surfactant and the material should be washed
off with water if splashed on the skin. Eye protection should be used and if
splashed in the eyes should be flushed out with water and medical attention

sought to insure that the material has been removed. These precautions are
advised in handling the waste.

Since the supernate is loaded and unloaded outdoors, no special
ventilation should be required. Breathing waste vapors when opening the
loading hatch, inspecting the liquid level, etc., should be avoided.

EID079486
000086
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,Lhem‘lcal waste managemenc - - VUG oy tuws

The Waste Characterization Forms outlining the properties of this
waste have been changed to include these cautions and are attached. Please
sign and return two copies of this letter where indicated under accepted.

If you have any questions concerning this information or need
additional information, please call me at 863-4271,

Very truly yours,

v

A. C. Huston
Environmental Control Consultant
Washington Works

Accepted: Chemical Waste Management
c/o Ohio Liquid Disposal, Inc.
504 Liberty Street
Fremont, Ohio 43420

ACH:hcw
Attachment
1301A

N EID079487

000087
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. WASTE CHARACTIAIZATION DuPoat - Washington Works. DU PCNT C00Z  DUP 10T
’ : N M P o . a -
1 tocarioy  Washington Works™ APPROVED Date CONTRACTCR'S CODZ
) o EPA COZES  None
- s 529 e’ 6 ”
I?a 1.0.4_ WVD045875291 A~ coozs
Supernate
II.  MNAMZ OF WASTZ

IIT. COMPOSITION

C. ONE TI¥= D. COMNCRNTRATION

' OR TYPICAL RANGE % E. EXPOSURE LIMITS
A. MAJOR COMPOWEXNTS ' ANALYSTS UPPER- LCWER +ACCIZ —=05HA
1. Water 94.3 98.0 .90.0
2. __TRITON® 4.7 6.0 1.5
3. __TEFION® 1.0 40 0.5
6' ——
s'
B. T2ACI COMPONZNTS NOT LISTED A3CVE (PPM) ¥ Ag As 32 X
ca cr__ ‘Cu Hg_ 8 2% Se
2z X s* a*: s* b e X * :
OTERR__ Ammonium Hydroxide, Citric Acid, Duponol, C-8 (ammonium perfluorooctancate) **,
Glass Beads, Sodium Hydroxide .
IV.  PHTSICAL STATT ? 259C (¢I2cnz):  soLd SLUDGE LIQUI2/SOLID 2uasES GaS

orsz2__ TEFION® sludge formation is time dependent and redispersible.

soLos : IS TEERE 4 DUSTING HAZARD IT CONTAINEIRS AT 02DNTd? Ao
LIQUIDS : MULTIPLT PWASZS? N, VOLI OF TiCT 7mAST

LIQUIDS & SLUTGZS CAY THE WASTZ 3Z 2137307 . Yes P0TRED?___ Yes _

LIQUID/SOLID 2%ASES:
GASZS - :

v. COUTAINMMENT (CIRCLI)
(3uix) MC 304, MC 307 e 312

% FRIT FLOVING LIQUID LaTm
PRESSURZ OF CONTAINER

(voL:z 2
PSIG

VI. 220PS3TIZS (CI13Cns)

35-GAL. STZIL DRUMS (DOT

30-GAL. FI3ER DAWMS (DOT

S5=GAL. PAILS
OT=EER

APPROX. wT. 252 coytaiNEx 45,000

VII. D.0.T. SEIPPING NaMT

D.0.T. RAZARD CLASSIFICATION

u.x. xo.

) CoBUSTSLE (7 °F) IGWIZASLT (2 o
) a (czesIo cve (CLosT cTz;

) COREOSIVE OSEA CARCINGGEX .
y pE__10 . 00oR ({¥23Y¥0)_Ammonia

3eu/L3. coLor
TOXIC___See remarks below E
oTEER 3
Process Water (Spent) S
Not Regulated C:
X.A. NO,

VIZI. VOLLME (FOR PLANNING PURPOSIS ONLY)
TIIS RTQUIST

1X. Rowrss | Special health considerations
are noted on attached sheet,

ANNUAL

*Cv3anically Sound enly

Rev. 2/31

. EID079488
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ATTACHMENT TO WCF DUP 10T

SUPERNATE - DUP-10T WASTE

The 3M Company, supplier of the surfactant ammonium perfluoro-
octanoate, also known as FC-143, has advised us that this material has been
found to cause defects in the unborn when fed by stomach tubes to female rats
in a laboratory experiment. This surfactant is used in ‘the manufacture of
fluoropolymer resins and is present at a.concentration of approximately 0.1 to
0.3% in the supernate waste which you handle. Much more testing must be
conducted to determine the significance of the 3M experiment. As part of the
ongoing program to determine the safety of our materials, both Du Pont's
Haskell Laboratory and 3M are now planning detailed experiments. Analysis of
the organic fluorine content in the blood of Du Pont personnel who fabricate
finished products using the dispersions which contain this ingredient show no
elevation over typical levels measured in non-exposed employees. Female
personnel of childbearing capability who worked in areas where the resins
containing the ingredient are manufactured or the ingredient is handled have
been reassigned to other work areas.

Our product bulletins caution that skin contact should be avoided
with dispersion containing the surfactant and the material should be washed
off with water if splashed on the skin. Eye protection should be used and if
splashed in the eyes should be flushed out with water and medical attention
sought to insure that the material has been removed. These precautions are
advised in handling the waste.

Since the supernate is 1oaded and unloaded outdoors, no special

ventilation should be required. Breathing waste vapors when opening the
loading hatch, inspecting the liquid level, etc., should be avoided.

/hew
1313A
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ATTACHMENT XI

(Letter, A. C. Huston to Carl G. Beard II, June 9, 1981)

" BCC:

DEVLODWO
L]
x
L]

J. F.
P. Thi

Duncan, Wilmington
Reilly, Legal
Wevodau, Louviers
Todd/G. T. Rosenlund
Burger/C. R. Campbell
Darnell/T. L. Schrenk
Taylor

Doughty

stleton

In Turn:

W. A. Bower

D‘
A.
H.
R.
J.

D. Dalton

R. Stoltenberg
D. Ramsey

E. Hansel

J. DiNicola

EID079490 _.
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E. I. ou PonT DE NEMOURS & COMPANY
INCORPORATED

P. O. Box 1217
PARKERSBURG, W. Va. 26101

POLYMER PRODUCTS DEPARTMENT

June 9, 1981

CERTIFIED MAIL -
RETURN RECEIPT REQUESTED

Mr. Carl G. Beard II, Director

W. Va. Air Pollution Control Commission
1558 Washington Street, East
Charleston, West Virginia 25311

Dear Mr. Beard:

This letter is to inform you of toxicity information we have received
from our supplier of the surfactant ammonium perfluorooctanoate, also known as
FC-143, which is present 1in small quantities in eight vents from our
fluoropolymers processes. The total venting of this material is about 13%
pounds per hour. The 3M Company has advised us that this material has been
found to cause defects in the upborn when fed by stomach tubes to female rats
in a preliminary laboratory experiment.

Much more testing must be conducted to determine the significance of
the 3M experiment. As part of the ongoing program to determine the safety of
our materials, both Du Pont's Haskell Laboratory and 3M are now planning more
detailed experiments. However, we have taken the precaution of reassigning
female personnel of childbearing capability to areas outside those in which
fluoropolymer resins are manufactured or FC-143 is handled.

At this time, we do not know the significance, if any, of the
preliminary animal experiment. FC-143 has been in use for decades without
apparent adverse affects in humans. )

If you need any additional information, please let me know.

Very truly yours,

Z

. C. Huston
Environmental Control Consultant
Washington Works

ACHzhew
1303A (N)

. EID079491
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ATTACHMENT XII

(C-8 Letter to David W. Robinson from A. C. Huston, June 9, 1981)

BCC:

D. K. Duncan, Wilmington
B. J. Reilly, Legal
R. F. Rocheleau, Louviers
J. H. Todd/G. T. Rosenlund
R. J. Burger/C. R. Campbell
W. T. Darnell/T. L. Schrenk
R. N. Taylor
J. F. Doughty -
P. Thistleton
In Turn:

W. A. Bower

D. D. Dalton

A. R. Stoltenberg

H. D. Ramsey

J. J. DiNicola

R. E. Hansel

EID079492
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ot ;; V. 100 CC: Jack J. Schramm, Regional Adm. ,

‘IH]HHID EPA, Region III
Permit Programs Monitoring Unit,

Tt a0 3EN4 3MI
E. I. ou PonT DE NEMOURS & CoMPANY 6th and Walnut Streets
iNCORPORATED Philadelphia, Pennsylvania 19106

P. O. Box 1217

PARKERSBURG, W. Va. 26101 C. Ronald Sandy, Supervisor

W. Va. Div. of Water Resources
6321 Emerson Avenue

POLYMER PRODUCTS GEPARTMENT
Parkersburg, WY 26101

June 9, 1981

CERTIFIED MAIL -
RETURN RECEIPT REQUESTED

David W. Robinson, Chief

W. Va. Division of Water Resources
1201 Greenbrier Street

Charleston. WV 25311

Dear Sir:

This letter is to inform you of toxicity information we have received
from our supplier of the surfactant ammonium perfluorooctanoate, also known as
FC-143, which 1is present in our outfall 005 (permit (Wv0001279) in a-
concentration of about 0.1 mg/L. The 3M Company has advised us that this
material has been found to cause defects in the unborn when fed by stomach
tubes to female rats in a preliminary laboratory experiment. Du Pont uses
FC-143 in the manufacture of fluoropolymer resins.

Much more testing must be conducted to determine the significance of
the 3M experiment. As part of the ongoing program to determine the safety of
our materials, both Du Pont's Haskell Laboratory and 3M are now planning more
detailed experiments. However, we have taken the precaution of reassigning
female personnel of childbearing capability to areas outside those in which
fluoropolymer resins are manufactured or FC-143 is handled.

At this time, we do not know the significance, if any, of the
preliminary animal experiment. FC-143 has been in use for decades without
apparent adverse affects in humans.

If you need additional information, please let me know.

Very trul)y yours,

e

A..b. Huston
Environmental Control Consultant
Washington Works

ACH:hcw
1306A
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FROM:

RJB/sbr

H.
D.
L.
M.
T.
S.

R.

T.
A.
w.
E.
L.
J.
J.

ATTACHMENT XIII

CC: Plant Staff

Manufacturing Supts
Maintenance Supts
Power & Services Supt

Research Supts

August &, 1981

BEGG .
ERDMAN
GOIN
MAYBERRY
SCHRENK
WATSON
ZIPFEL

BURGER

C-8 PROGRAM
REVISION 1

The attached memo is to be communicated to your employees on the
following schedule:

All Supervision after 8:00 AM - August 4

All Employees after 11:00 AM - August 5

_ Other Divisions may have employees who formerly worked in
Fluoropolymers and participated in the blood sampling program.
appropriate, please communicate with those employees on the same schedule.

Attachment

0224R

Where -

EID079494
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July 31, 1981

TO: FLUOROPOLYMERS PRODUCTION, TECHNICAL AND MECHANICAL SUPERVISION

FROM: R. J. BURGER
C-8 PROGRAM

As followup to previous communicatioms, this infofmgtion is to be
used to communicate to employees. As additicnal information is available, we
will inform you. ’ . :

Blood Sampling

The blood sampling program for C-8 has Been expanded. The program is
voluntary.

e Production, Maintenance and Technical personnel, including supervision
assigned to the Fluoropolymers Divisions, will be sampled annually
during normal physicals.

® New permanent Production wage roll employees in the Fluoropolymers
Divisions will be sampled as soon as practical upon entering the job
and during the first quarter, second quarter, and at 12 months, then
annually during physicals.

& UWomen who have left TEFLON® or who were sampled in April and May, 1981,
will be resampled in four months and annually during physicals.

¢ Other selected individuals who have left TEFLON®, including some former
employees, will be sampled annually.

C-8 blood results will be provided to individuals as results are
available,.

Thus far, we have seen no obvious trend of C-8 levels in blood with
time. A better comparison will be possible with the above sampling program.

.« EID079495 .
{ 000095
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FLUOROPOLYMERS PRODUCTION,
TECHNICAL AND MECHANICAL SUPV -2~ JULY 31, '1981

Toxicity Studies

Additional embryotoxic testing, including inhalation studies, is
bczng conducted at Haskell Laboratories (the 3M Company data was based only on
ingestion of C-8 by the test animals).

C-8 Replacement

An agressive program is underway by Research and Technical to develop
and test replacement materials for C-8. This includes toxicity studies at
Haskell Laboratories.

Air Monitoring

The air monitoring program in Fluoropolymers is being expanded. Both
personal and area samples will be collected at increased frequencies. The
personal samples will determine the exposure level of va:ious job tours, while
the area samples will determine average C-8 concentrations in various
locations.

The specific GC test for C-8 in air, developed at the Experimental

Station, has been set up in the TEFLON® Lab. This will provide more accurate
and timely results.

RIB/sbx
0211R -
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ATTACHMENT XV

April 6, 1981

PERSONAL & CONFIDENTIAL

TO: W. A. BOWER

FROM: Y. L. POWER, M.D.

The following is what I basically discussed with each female
employee working in TEFLON® who expressed a desire to undergo a tubal

ligation:

1. I strongly advised them that to undergo a tubal ligation just to main-
tain a position in a particular area of the Plant is not medically

justifiable.

2. I saw the women who were considering tubal ligation very shortly after
they were notified concerning C-8 and believe that they were reacting
emotionally without thinking carefully about the consequences of this
procedure. I urged them not to make any rash decisions and to con-

sider very carefully what they were considering.

3. 1If they insisted upon tubal ligation, we couldn't prevent them from
having it done.

4. Several of the women stated that they were considering having this
procedure done anyway - most stated that they had no desire to have
additional children. ‘

5. I did not discuss or mention disability benefits.

YLP:mah
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CC: H. G. Smyth - ERD, N-13514
B. W. Culpepper, M.D.
PERSONAL & CONFIDENTIAL J. C. Bonnett, M.D.

AR 6 — 1375

FROM: BRUCE W. KARRH, M.D. p/[ March 25, 1981

TO: C. DE MARTINO

AMMONIUM PERFLUOROOCTANOATE (FC-143)
C-8 COMPOUNDS

The fluorinated surfactant C-8 compound, which is used in Teflon®
manufacture at Parkersburg and in other applications at Chambers Works, has
been found to cause scarring of the eyes of rat fetuses following maternal
exposures during pregnancy. The study was done by 3-M, the supplier of the
material, and was reported by 3-M to EPA under Section 8e of TSCA on Monday,
March 23. 3-M does not plan to inform its employees until the second week
of April.

Effects were found. in the fetuses of mothers exposed at feeding con-
centrations ranging from 25-150 mg/Kg body weight. A no-effect level has not
been determined. Somewhat. similar fluorinated alcohol compounds were found
by 3-M to have similar teratogenic effects in studies reported to EPA in
November 1980. The current study was done for a different reason and the
teratogenic effect was an incidental finding. There is reason to question
the validity of the study and Dr. R. E. Staples, Teratologist at Haskell
Laboratory, is to meet with 3-M this week and review the study and its results.
However, the study is probably valid.

At present, about 50 women employees have potential for exposure to
C-8 compounds at Parkersburg and an undetermined number at Dordrecht,
Chambers Works, and Japan. Of the 50 female employees at Parkersburg, three
are pregnant now and 2 probably pregnant. The reproductive capability of the
others is unknown at present. One employee who worked in the area had a
miscarriage followed immediately by a normal pregnancy with a recent normal
outcome. Her potential C-8 exposure throughout both pregnancies was described
as “"heavy."” There was one recent abnormal pregnancy outcome with one female
employee at the Plant, but she did not work where there was any possibility of
exposure to C-8.

Of the employees presently pregnant, one is in her 7th month, one in
her Sth month, one in her 3rd month, and 2 probably just pregnant. One compli-
cating factor is that C-8 is retained in the body for a very long time after
exposure ceases.

The plan at present is to convene a meeting after Dr. Staples reviews
3-M's work, probably by March 27. PPD, C&P, Haskell Laboratory, EEO Section,
Labor Law Division, Medical Division, Textile Fibers, F&P, and General Legal
will participate. If the 3-M study is valid, women of child-bearing potential
will probably be excluded from jobs where there is potential for exposure to
C-8 compounds, at least until a no-effect level is determined. Present plans
are to communicate to employees no later than April 3 and an appropriate package
is being prepared now. Haskell Laboratory will determine what additional testing
needs to:.be done. : ' '

Please let me know if you need additional information.
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Hesith Physics . pR& A6~ 376
Industrial Hygiene

. 3 )
Toxicology - al e C:%el‘_t
Medical Department/3M /S 2ee - )

3M Center
St. Paul, Minnesota 55101

6127331110 .33\53\ :
March 27, 1981 ’Eydd—i

Blaine C. McKusick, Ph.D.
Haskell Laboratory
Elkton Road

Newark, Delaware 19711

Dear Blaine:
A copy of the TSCA Section 8(e) notification regardinﬁ perfluoroalkane
carboxylic acids and corresponding ammonium carboxylates is enclosed.
Please contact us if you have further questions.
Sincerely,

4

F. D. Griffith, Ph.D.
Manager, Toxicology Services

FDG:klh
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Frank A. Ubet, M. D.
Mcdical Director

. R‘_(‘ A o
March 20, 1981 wau“ﬂ

Acting Director, NIOSH
Park Lawn Building
5600 TFishers Lane
Rockville, MD 20855

Dear Sir:

Subject: Notice to.EPA Regarding Section 8(e)
of the Toxic Substances Control Act

Please find enclosed for your information a copy of
the subject notice submitted to EPA on this date.
You will note from our letter to EPA that we regard
certain parts of this notice as trade secret or
confidential business information. Therefore, this
information should be handled according to Section
15 of the Occupational Safety and Health Act (29 USC
664) . Tn the event you determine that it may he
necessary to disclose certain of this information
to the general public, we request that you contact
3M prior to such disclosure.

Very truly yours,
NS

(jf?figgzﬂi,“
Frank A. Ubel, M.D.
88

£nclosure

Canusal Ollansss/ 0

720 2L M Cones
Saina Paul, Minnesota 55101
612/733 5181
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CERTIFLED MALL = RETURN RIECELDRT LEQUEESTTED
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Vb Paaal, Manies.Gla b1 A4

612/7331110

March 20, 1941

Document Control Officer -

Chemical Information Division
Office of Toxid Substances (WH-557)
Environmental Protection Agency
401 M Street, S.W.

Washington, D.C. 20460

Centloemen:

Subject: Section 8(e) Toxic Substances Control Act (T3Ca)

Perfluoroalkane Carboxylic Acids and Corresponding
Aumonium Carboxylates

Please find attached 3M Report entitled "Oral Ranpefinder Stucésy
ol T=2998C0C in Prepnant Rats", dated March 12, 198%. Preiinlacsoy
information from this study has indicated that oral dosing of
the subject ammonium carboxylate mixture produces che descrized
teratogenic effects. This Report and the findings descrihed :im
the article published in the Aupusc 1980 American Tnduserial
Wypicoe Jowrpal and referenced ag pact ol BEHG=1L1Eu~-03740,
us to submit this inforwation pursuant to Section 8(e) or
and EPA's statement of interprecation published in :he T
RECISTER, March LG, 1978,

TCau,

cm

‘oL~
-
-
S

(8]
[

o

Perfluorocalkane ammonium carboxylates is a generic chemica: néms

for a mixcure of homologs which can be &xpressec dy :the

senceral lormala ¢, COO ML, . EBach of Lhese homo logs way
. . . ey ,Zu'jrl b

feported on the TSCA veaLory

As previously stated in our November 1

9 submission, our empiovee
record:;

aund cpidemialopy data indicate that Lo date
health problems have been observed nor discasce patterns detected
which are attributable or related to fluorochemical

exposure.
This mixture of howologous ammoaium carhoxylates and the corre-

sponding howologous carboxzylic acids are currently commercialiy
available and used as follows:

nao hannan

M Brand Fluorochemical Acid FC-26 Emulsificr additive in c=n
: cal specialcy products
(international marke:c oaly)

emi-

5620041V
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Document Coutrol OFFicer -2- Muceh s, Lun.

rLUORALY Brand Fluorochemical
Surfactant FC-126 products
Guumonium carcboxylate:)

FLUORAD® Brand Fluorochemical Emulsifier used in chemical

Surfactant FC-143 processing and as an adéitive in
(ammonium carboxylates) chemical specialty produc:s

from ~ of locally-produced perfluorocalkane carboxylic acids ané
of the same acid imported Lrow our European plant in Antwerp, 3deliziuxm.

Chemical reaction occurs in a closed system. Approximately 36 employezes arT

&
intermittently exposed to the subject chemicals duringz production a: the
Chemolite facility. Approximately of perfluorocalkane cardoryiztes

are exported annually.

We plan to inform, by April 1, those customers and 3M employees wino nave

Sy
through uses and/or processing, potential significant exposure to the sus-
Ject chemicals.
our recommendations for handling and using these products. We are 5y copy
of this letter advising NIOSH of these new preliminary teratogenic Zizdin
As addivional fdinformarion hecome: available to un, we plan te advise thes
custowers and coployee:; accordingly.

In vicw of the attached preliminary findings and in line with our oagzeing
Lesting and monitoriug program on fluorochemicals, the following prozraxm
is planned for the ammonium carboxylate mixture:

(L) A ceratopenicity study in cats.
(2) a subscqhuut Leratogenicity study in rabbits.
(3) Continual industrial hygiene program to improve and refine

manufacturing aond packuapiong processes which have been
developed to further reduce the exposure to plant emplioyees.

At that tiwme, we will summarize these findings aad cutline

Additive used in chemical specialiyr

.

-~ -
SO .
g

Since certain of the information provided hercin is considered confidenticl

business information, we are providing a sanitized version of this repore
for the public file. In addition, we have deleted from the confidencial

subwission inconsequencial information such as the names of 3 employees

for the purpose of protecting their privacy.

£€6200d(v
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Document Control Officer -3- viaren 20, 1¢&:

Should additional correspondence be necessary on this matter, please contact:

Larry Magill
- Manager, Regulatory Affairs Department
Commercial Chemicals Division

M

3M Center, 223-6S-04

Saint Paul, MN 55144

Telephone: 612/733-7062

Yours 7er truly,
/I.-/ <A Y b
FAYL !‘(“ L "L f?'.{r

George L. Heggj { :

Group Vice President

Chemicals, Film & Allicd Products

GLH :sue
Attachments

cc: Acting Director, NIOSH
Parle Lawn Building
5600 Fishers Lane
Rockville, MD 20855

bc: R. J. Davis/T. J. Scheuerman - 220-12E
W. G, lwert = 220-124
F. D. Griffith/W. C. McCormick - 220-2E
C.”VW. Hanson - 223-6 '
G. L. Hegg - 220-13C
e €. Krogh = 223 ’
J. D. LaZerte/R. A. Prokop - 236-1
L. F. Ludford - 225-5N
W. ll. Pearlson - 223-§
. R. Ricker = 53«4
P. F. Riehle - Chemolite
W. F. Scown «~ 223-6
S. . Soreason - 220~2
I'. A. Ubel/D. E. Roach

¥$6200drv
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Oral Rangefinder Study of T=2998Col

Experiment No.:

Conducted At:

Dosing Period:

Study Director:

2ay/8

" Date

Report Number: M4-601

Date: Mercn 12,

in Pregnant Rats

0680RR0O018

St. Paul, Minnesota

January 20, 1880 to Januarzy 29,

'.J
0

ny

1%z
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Introduction

This oral rangefinget studyﬁ was conducted to determine the upper dose
level of T-2998CoC— for a subsequent oral teratology study in rats. The
study was sponsored by 3M Commercial Chemical Division, St. Paul,
Minnnesota and was conducted by the Safety Evaluation lLaboratory,

: St. Paul, Minnesota. The study was conducted in
accordance with the Safety Evaluation lLaboratory's Standard Operating
Procedures for such studies. The storage location for the raw data and
a copy of the final report is maintained in the Safety Evaluation
Laboratory's record archives.

Methods

Thirty-six time-mated Sbtague-Dawley derived female rats from Charles
River Breeding Laboratory were used in the study. The animals were
indiscriminately removed from the shipping boxes by Animal Care
personnel and placed in the rack of cages from the left to right
starting at the top and working down. Iater the Study Director assigned
dose groups by vertical rows. The rats were housed individually in
hanging stainless steel cages with wire mesh floors and froants in a
temperature and humidity controlled room. Purina Laboratory Chow and
water were available ad libitum. The lights were on a 12 hour
light/dark cycle.

The animals were observed daily from day 3 through day 20 of gestation
for abnormal clinical signs. Body weights were recorded on days 3, 6,
9, 12, 15 and 20 of gestation and the rats dosed accordingly using a
conustant doge volume of $ ml/ky of body weight. T-2998CoC was suspended
in corn oil and administered daily by oral intubation at doses of 150,
100, 75, 50 or 25 mg/kg/day to groups of 6 rats on days 6 througn 15 of
gestation. A control group of 6 rats received only corn oil by oral
intubation on the same days. On day 20 of gestation the rats were

killed by cervical dislocation and each uterus, including its con:en:é,'.

was examined immediately to determine if the animal was pregnant.
Because two previous teratology studies ( Experiment Nos:
0680TR0008 and 0680TR0010) with chemically related compounds resulted in
fetuses with teratogenic changes in the lens of the eye, a few fetuses

were also taken at day 20 of gestation and examined for eye
abnormalities.

Blood samples from three rats in each dose group were taken before the
first dose and at day 20 of gestation. Liver gspecimens were also taken
from the same rats on day 20 of gestation. The plasma samples and liver
specimens were frozen and submitted to the sponsor.

Results and Discussion

The oral administration of T-2998CoC at 150, 100, 75, 50 or 25 mg/kg/day
to rats during the period of organogenesis (days 6 through 15 of
gestation) did not result in any deaths. A toxic effect of reduced body

weight galn occurred between days 6 and 9 of gestation in the 150
mg/kg/day dose group (Table 1).

The two nonpregnant 150 mg/kg/day rats had a more severe effect on body

Experiment No. 0680RR0018
o . EID079619

10|
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weight on day 9 of the study than the pregnant high dose dams (Appendix
I). They lost a considerable amount of weight and one was observed to
have urinary incontinence on days 11, 12 and 13. The pregnant dams of
the 100, 75, 50 and 25 mg/kg/day dose groups did not have abnormal
clinical signs and gained weight at comparable levels to the 0 mg/kg/day
group.

Four fetuses were examined from each of four dams in the 150 and 25
mg/kg/day dose groups for eye changes. All of the readable fetuses
gectioned had eye changes consisting of one or more of the following:
large lens clefts, dark streak running one-half to three-quarters of the
way through the lens or disorganized lens fibers {Table 2). The lens
abnormalities occurred in the same location as those observed in the two
previous teratology studies ( Experiment Nos: 0680TR0008 and
0680TR0010) on chemically related compounds. The abnormalities in this
study appeared more pronounced than in the previous studies. In the
previous studies, the teratogenic effect was a developmental eye
abnormality which appeared to be an arrest in development of the primary
lens fibers forming the embryonal lens nucleus, followed by secondary
aberrations of the secondary lens fiber of the fetal nucleus. The same

general morphological changes occurred in this rangefinder study with
T-2998C0oC.

Conclusion

The objective of determining an upper dose level for an oral rat
teratology study was met in this study. The above results suggest that
the 150 mg/kg/day dose level would be an appropriate high dose in a rat
teratoloyy study because of the toxic effect of reduced body weignt
gain. In addition to the toxic effect of reduced body weight gain, tne

teratogenic effect of lens abnormality was observed and is likely to be
reproduced in a teratology study.

LS6T00dIV
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Table 1

Oral Rangefinder Study of T-2998CoC in Pregnant Rats
Mean Body Weight Gains of Pregnant Rats
with Standard Deviations (g)

_ Day
c - 1z 1 5]
Contzrol Zia iz 21. 2 7

150 mg/kg/day 21 TS S I o
Loboiiw &w 13§ 121
100 mg/kg/day e s R0 iy 13 2|
i T ST Y N WP s A

75 mg/kg/day

& 1l &1 1= v

S - R TR C BRI I & R N N

50 my/ky/day T L. o o i
- R A b N S WK I

25 mg/kg/day el 10k ., oo =
Ioe o omoERQ O0R

e-Signiﬁ.cantly higher than the control (Dunnett's t test p < 0.05)

>
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Table 2

Oral Rangefinder Study of T-2998CoC in Pregnant Rats
Ratios of Fetuses with Eye Changes to Fetuses Examined—

High Dose Group

Low Dose Group
(150 my/kg/day) . (25 mg/kg/day)
16/16 15/152

a Four fetuses examined from each of four dams

= One fetus not examined because eye architecture destroyed in sectioning

6562004V
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Appendix I

Oral Rangefinder Study of T-2998Coc in Pregnant Rats

Individual Body Weights (g) and Mean Body Weights
with Standard Deviation for Pregnant Rats
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Appendix I (Continued)
Oral Rangefinder Study of T-2998CoC in Pregnant Rats

individual Body Weights (g) and Mean Body Weights
with Standard Deviation for Pregnant Rats
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Oral Rangefinde

Appendix I (Concluded)
r Study of T-2998CoC in Pregnant Rats

Individual Body Weights (g) and Mean Body Weights
with Standard Deviation for Pregnant Rats
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R. L. RHODES - TF
J. H. TODD - WASH. WORKS

April 1, 1981
TO:  R. L. RICHARDS |

FROM: J. W. RAINES sbﬂﬁa_

AMMONIUM PERFLUOROOCTANOATE (C-8)
RANGEFINDER STUDY

Dr. R. E. Staples, Teratologist, and Taisan’Chiu, Pathol-
o%ist, from Haskell Lab visited 3M on March 27 to review results
of the Oral Rangefinder Study of perfluorooctancate (C-8) in
pregnant rats. They concluded that the study was valid and that
the observed fetus eye changes were due to the C-8. Since the
sole purpose of this test was to determine the upper dose level
for a subsequent oral teratology study in rats, 3M did not examine
the eyes of fetuses from unexposed (control) rats.

3M plans to start the new oral teratology study with rats
on April 6 to determine a no-effect level. The top dose level will
be 150 mg/kg/day, the same as the top dose level in the Rangefinder
Study. Other dose levels will be 15, 5, 0.05 and 0 mg/kg/day.

3M are still planning to communicate to their employees
the second week of April.

There has been some confusion of the concentration of C-8
in the blood of rats. Twenty-five ppm was quoted from memory as
being the C-8 blood level for the female rats fed 25 mg/kg/day in
the Rangefinder Study. This was in error. 3M told Dr. Staples
during his visit that blood levels were in the range of 1-3 ppm
for the low and high dosing levels, respectively.

It had been previously established with both 3M and Du Pont
tests that the half life for decay of C-8 in male rat blood was
7-9 days (after exposure). Earlier 3M work with female (not preg-
nant) rats, suggested that the decay rate was much higher. In fact,
in an‘intravenous injection test with radioactive C-8, all the C-3
material was accounted for in the female rat urine in a matter of

B EID079758
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In a 90-day feeding test with 300 ppm C-8 in their diet
(equivalent to dosing about 30 mg/kg/day), male rats had 38 ppm C-8
in their blood and female (not pregnant) rats had only 0.25 ppm.

The great difference between male and female rats in their
reaction to dosing with C-8 is a very strange phenomenon.

This is
being considered by Haskell in designing newly planned studies.
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SECTION IV - F

PAGE F-7-25 OF P-7-40
TEFLON® POLYMERS DIVISION
CATALOG OF CHEMICALS

- 21«P -
CC: J. #. Jodd
= ) G. T. Resenlund
‘ . W. A. 3cwer
(l' ‘D. D. Balsen
Q. L. Dacdy
W. 7. Darrell
H. D. Ramsey, Jr.
A. R. Stoltenkecs
R. N. Tavier
E. P. Waltzer

March 3L, 198l

TO: SUPTRVISION TERCUGH DIVISICN SUPTRAINTENTENTS

FAOM: R. J. 3CRGZR

C-8 COMMUNICATICH

rc-ached information will be communizaced on tle follow=-
ing schedule. ) '

. ALl Civision Superintendents 9:00 a.nm.,
* Tuesday,
(_j 3/31/81
. All Tluorepolymer Supervision 4:00 2.m.,
Thzough Foremen -- Completed 3y: Tuesday,
3/3rs3l
° 211 Other Supesvisica Through 1:80 p.m.,
Supervisors -~ Start At: Tuesday,
3/731/82
o All Scpesvision Thrcugh Toremen 9:00 a.a.,
Weinesday,
4/1/81
e All Fluorcpolymers Implcyees 12:90 Noon,
Wednesday,
4/1/81
° All Other Znplovees 2:00 p.2.,
“ednescay,
4/1/81 -

353/
(>

Atzaci—ens

"

* DuPont’s registered trademark for its fluorocarbon resin

000177-25 - WAO:kst 03-Apr-1987
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SECTION IV - P

PAGE F-7-26 OF P-7-40
TEFLON® POLYMERS DIVISION
CATALOG OF CHEMICALS

- 21-q -

EMPLOYEE COMMUNICATION

. We have been informed by the 3M Company about the
sreliminary results of a new animal study invelving the fluor=s-
surlactaae, C-3, which is an essential naterial that has Lean
usad in excess of twenty years in fluoropolymer resins manufac-
ture at Washington Works. 3IM is our principal supplier for
this chemical.

: We were advised on Mazch 20, 1981, that c-3, also
kncwn as FC-143 or ammonium perfluorooctancate, caused birth
defects in the unborn when fed by stomach tube to female racs
in a laboratory experiment. This was 4 preliminary study de-
signad to determine dosage limits prior to a full-scale study
on C-8's potential to cause birth defects in racs.

At this tine, wa do not know the significaace, if aay,
of the prelininary animal experiment as it may relate %5 ex-
Ployee exposurs. Further studies are planned to Zefine £OsSsinle
reproductive effects.

As a precaution basad on the new study we have
decided, that until further information is obtained, all female
employees will be removed from areas where there is potential
- for exposure to C-8 and loaned immediataly to other divisions.

These female employees will consult with our Plant Medical

Q_ Division, and those of non-childbearing Capability will be given
e option to return to the Fluoropolymers azea. Women of c¢hild=-
beaziag capability will be allowed to bid for other plant ssbs
alter a permanent plant Posting has been made. Present cay ratas
will be maintained and vacaticn selections previocusly made will
be honored for those females reassigned.

During the period that C-8 has been used at Washington
Works, there has been no known evidence that our emplovees nave
been exposed to C-8 levels that pose adverse hsalth effects. A
sTeliminary acceptable exposure limit of 0.0l =mg/al
(0.56 pares per billion) was established which we Selieve has
adequately protected our amployees. At exposure levels expezi-
enced by our employees, thare is o evidence to suggest there is -
any impairzent of the male reproductive function.

= 3M first notified us in 1978 that exposure to C-3
could result in elavated organic fluoride levels in the blood
* of its employees and that these elevated levels could cersiss
for extended periods of time. At that tizme, we notified em-
Ployees, embarked on an extensive program to reduce exposure
levels, and began blood monitoring analyses. Employees have
been xept advised on new developments and of blood test resulcs.

We ask your cocperaticn with job reassignments and
(_ Fazticipation in a program for additional blood sazpling.

#e will inform you promptly as naw information is ap=

tained,
[AB/djp

B

* DuPont’s registered trademark for its fluorocarbon resin
03-Apr-1987
* EID079213
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QUESTIONS AND ANSWERS

-r To Be Used As Needed To Answer Questions -

S If =here 2re any questions not answered below, they should be referred
to Plant anagement.

1.

2.

=

4.

o

o

Q:

How many fenale erployees at your ?a:ké:sl:n:q plant ray have been extosed to
c-92

About sixty worked in areas where thecs is gotential for exgosure.

Eave you sacpled the blood of these eployees o detsrmine if they have els-
vatad organic fluoride levels?

Some but ot all fenals erployees have been sarpled as part of our existirg

™o they have levels cf C-3 akove sa—al?

Ves, s<ra &0.

ire any of tha sixty fsvals eoloveas sregnant?

Yes, T that we kcow of.

Ars thare any Sormar errloyess you ioow of who may have been exgosed © C-3
ard who are now stegnanc?

Yes, cra that wa <ow cf.

What have you advised these precgranc Wen to do?

we Fave advisad thesa eployees = cors:l:i e plant physician for an explana-
tion of the ;otantial risks and will have them consult also with their serson-
al ghvsician. The eact significance of tha animal tast results to the man
offsoring is yer wicown. owever, wa Dalieve it prudent @ eliminace any
S:r=-ar exgosure that results in blood levels greater than bsckgrourd until
addicioral daca are obtained.

Eave vou attarptad to locate former famale eployees to advisa them of the
M Cowpany's animal stxly which indicated that C<8 may ba teratogenic?

We ars in the process of reviewing our employmant records ard where acprogzi-
ata, Soar ecployess will be rcuified.

Do you have any knowledce of Du Fent erslcyess or formar employees wiv have
bean exgosed o C-8 winse children suffarad birth defects?

¥o. There is ro eviderce of kirsh defects among children borm of mothers
w0 have bean egosed o C-8 opourds at Du Font. :

* DuPont’s registered trademark for its fluorocarbon resin
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So you have any knowledge of 3IM Company employees or former
emplovees who hava been exposad to C-8 whose children suf-
fered birth defects?

No. +We are not knowledgeable of the pregrnancy cutcome of
any 1M employees or former employees who were exposed to C-8.

What is the possibility that employees or former employees
of chilédbearing age with elevated organic fluoridas levels
may give birthk to children with defects.

furcther exposuras.

Is theare any indication that male employees or feother male
employees expcsed to C-8 may have suffered loss of reproduc-
tive function?

We have no indication that C-8 has an effect on the male re-
sroductive system or its function. The reproductive organs
of the male laboratory animals exposed to C-3 were closaly
examined and were normal, with no evidence of abnormalities
actributable to C-8 exposure.

Are there any tests that can assure the fetus is all right?
There are no tests which can assure that the fetus is all
right. There are tests which can detect fetal abnormalicies

in some cases. If these tasts are done and are normal, there
is a good likelihcod that the fetus is all righe.

What advice do we have for women of childbearing capabilitw
who have been exposad, about hecoming pregnant?

This is a personal subject between the woman and her physi-
cian.

W{il elevated organic fluoride levels in the blood daecrease
ia time?

Yes.

How long does it take for these levels to fall to background
levels?

It is not known at this time. Blood samplins is continuirg.

* DuPont’s registered trademark for its fluorocarbon resin
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Can erplovess and former employees with elevated organic flicride levels dorate
blocd safely?

3lood donating is a deferzable opticn. Persons wio have elevatad blood lavels
of C-3 or «io have worked in areas of otantial exosure %o C-8 ard the hleed

level has not been deterwirad should not donate hisod wntil whn biced level of
C-8 re=usms to backgzowd levels.

What is the backgrouwd level?

mwwmmwmtsmm.dmnqe@loym with little charce
for potantial egosure, orzanic fluoride hlood levels ranged up 0 0.4 pm

Eave you resarpled employeas' bleod recently?

Yes, ard we are taking additicnal samples in an ongoing srogram.
vWere the leveals lower in the recent hlood samples?

S0 far thare is m cbvicus tvend with the data available.

Is thare darger 5 the families of employees Wwo work in tte area?
By following the estahlished practices ard procedures, use of persoral protece

tive equiprent ard following good parsonal hygiens practicss, there sipuld be
o hazard o the exployes's family.

What operating mrocedures were instituted by Du Font after the fir-st 1M report
in 19782 ’

Extansive engineering programs ware dsveloped which included equigment rodifi--
cations and increased use ¢f personal protsctive equipment. In addicion, we

instituted hleed renitoring and air sarpling programs as wall-as rors stingent
rousskeeping stardards.,

What additional chances in cperating procedures do you plan row?
This has not been datarmined, We are reviewing the situation.

Are yai looking for a substituts for C-8?

Yes, we have bean for sccoe time.

Wrat are the possible substitutes?
¥e have mot idenfified one at present.

* DuPont’s registered trademark for its fluorocarbon resin
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25. Qt Why did ths 3M Company test C-8 for teratogenicity?

A: We understand that C-9 is chemically similar %o other com-
Founds madse by 3M ana that in earlier testing were found to
be teratogenic.

26. Q: +When did Du Pont learn of the latest study results?
A: March 20, l981.

27. Q: Has the appropriate Federal regulatory agencies been noti-
£fied?
[

A: Yes. M, our supplier., has notifisd EPA of the ssudy and
its results.

28. Q: what were the birtch defects noted by 3M in the unbora fatus:

A: Zve defects are razortsd but complete testing will be re-
qQuired.

2%3. Q: What additional animal testing is planned?

Zlaborate C-8 teratology evaluations of laboratory resul:s
t3 confirm 3IM preliminary results and to identify safe ex-
sosure level for females. .

30. Q: +What is Du Pont's policy on employing women arsund emb&yo-
toxing?

A: Women of childbearing capability are allowed to work in
areas of potential exposure to teratogens where a safe ex-
fosure level is known and the exposures can be maintained
Selow these levels. Women of childbearing capability are
not allowed to work in arsas whers safe levels are not
k2own or whers the potential exposures are above safe levels
Women who are not of childbearing capability can werk iz
arsas of potential exposure to teratogans.

3L.° Q: Has Du Pont ever required or suggested that an employee be
sterilized?

A: No.

32. Q: Are theres any cother chemicals used at your Parkersburg plant
that are embryotoxic?

-— A: Yes, DMF (dimechyl formamide) and HFA (hexafluoroacetone).

* DuPont’s registered trademark for its fluorocarbon resin
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33. Q: Wwnat products are sold by Du Pont using C-8 (ammoniumn

serfluorooctancate)?

A: Various fluorocarben resia and dispersion é:oducts.

34. Q: 1Is there any problem involved with cookware which has been

coated with fluorocarbon resin?

A: No *

38. Q:
findings reported by 3IM?

tions?

will Du Pont be nocizyingrits customars of the most recent

36. Q: =ave women been removed from exposure at all Du Pont loca=-

A: No, not at those locations where blood levels are at back-

ground.

¢  &J3/d3p .
~ 4/1/81

P

* DuPont’s registered trademark for its fluorocarbon resin
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J. J. Gooch
S. Pell
TO:  CARL DE MARTINO
FROM: BRUCE W. KARRH, M.D. W{l April 2, 1981

EPIDEMIOLOGY STUDY - C-8 (FC-143)

We discussed an epidemiology studj for reproductive effects
from potential workplace exposures to C-8. A study can be done, but
several factors need to be considered.

(1) To adequately study the reproductive effects of exposure to
C-8 will require studies of fertility, reproduction, and
pregnancy outcome. Adequate data can be developed only by
involving the husband and wife in answering specific questions
related to methods of birth control, frequency of intercourse,
outcomes of pregnancies, and similar such questions. Employee
relations considerations are very important.

(2) Few such studies have been done. Du Pont has its first similar

study underway now, a pregnancy outcome study among all
Victoria Plant employees.

(3) Pregnancy outcomes can be studied to answer a single question--
does C-8 exposure cause abnormal children?

(4) 3-M is developing a protocol to study all 3 parameters among
employees potentially exposed to C-8. If the group is large
enough to obtain meaningful results, that study may be
adequate. We will monitor closely as 3-M proceeds.

Medical Division proposes to delay starting such a study until
the Victoria results are obtained in order to evaluate our ability to do
such studies and at least uptil 3-M has finished developing its protocol

so we can determine if additional work is indicated. Please give me your
non-objection to this proposal.

BWK:ceb
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¢ B. W. Culpepper, M.D.
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CC: B. W. Culpepper, M.D.
W. E. Fayerweather
J. J. Gooch
S. Pell

AR QA G — | 380

PERSONAL & CONFIDENTIAL

TO: CARL DE MARTINO

FROM: BRUCE W. KARRH, M.D L April 6, 1981

EPIDEMIOLOGY STUDY - C-8 (FC-143)
(Ref.: Letter B. W. Karrh-Carl De Martino 4/2)

The subject letter requested non-objection to Medical
Division delaying a s(:udy of pregnancy outcome among C-8 exposed male
" and female employees. Since then, however, recently obtained information
indicates there may be 'a need to do such a study.

Medical Division epidemiologists are evaluating how such a
study can be accomplished and are communicating with Parkersburg Plant
personnel to determine the number of people who may be in the group to
be studied.

We willl keep you informed of our progress.

BWK:ceb
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STUDY OF PREGNANCY OUTCOME IN WASHINGTON WORKS EMPLOYEES:

RESEARCH PROPOSAL

-cwf.,,.awwa
by " mpwﬁw w

91100049M

MQ\MM W m;‘&‘wuemw,uwﬁw

William E. Fayerweather
Employee Relations Department
Medical Division

Epidemiology Section

April 13, 1981
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1I.

Objectives

The study's objectives are to determine whether
a. Pregnancy outcome among female Washington Works
employees is causally related to their occu-

pational exposure to C-8.

b. Pregnancy outcome among wives of Washington Works

employees is causally related to their husbands'

L11000d9M

exposure to C-8.

Background and Rationale

There have been five toxicologic éxperiments in which C-8
was administered repeatedly to experimental animals and in
whfch the male reproductive system was.examined. In none of the
studies were treatment-related testicular changes observed.

Recently 3M conducted an oral rangefinder study of C-8.

The purpose of this study was to determine the upper dose level
of C-8 for a subsequent oral teratology study in rats. Suspensions
of C-8 and corn o0il were given by oral intubation to 5§ groups of
time-mated female rats (Charles River Sprague-Dawley derived).

The doses received were 150, 100, 75, S50, or 25 mg/kg/day of C-8.
These doses were given on days 6 through 15“of'gestation (i.e.,
the period of organogenesis). There was one control group that
received only corn oil by intubation on these same days. Each
dosed and control group consisted of 6 time-mated female rats.

At day 20 of gestation the rats from the 3M study were sacri-
ficed. Four fetuses were examined from each of four dams in

the 150 and 25 mg/kg/day dose groups. All of the readable fetuses

EID106192
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sectioned héﬁ eye lens abnormalities. The authors noted that

two previous teratology studies with chemically related compounds
e resulted in fetuses with similar abnormal changes in the lens

of the eye. :

At Washington Works significant occupational exposure to
C-8 is limited to the Teflon area. C-8 is a dispersing agent
that is used in nearly all Teflon polymer and copolymer processes.
The monomers do not contain C-8. Based on previous analyses of
blood organic fluoride leveis of workers, the greatest potential
for C-8 exposure occurs in four jobs: TFE process operator, FEP proce

- operator, TFE service operator, and FEP service operator.

In the proposed study of pregnancy outcome, exposed female
employees and wives of exposed male employees will be studied.
Fegale workers are studied because they may have been exposed to
C-8 during or immediately prior to their pregnancies. Wives
of male workers are studied because the husbands may somehow
bring C-8 home with them and expose their wives at home. There

is no evidence at present to suggest that C-8 exposure affects

the husband's reproductive system.

III. Specific Aims

7
Histories of pregnancy outcome and of potential exposure

to C-8 will be ascertained for

81100049M

a. Washington Works active female employees, and
b. Wives of Washington Works active male employees.
fotential exposure to C-8 will be determined from personal
records, medical records, and employee interviews. Pregnancy
outcome will be determined via self-administered qugstionna%res
given to female employees and wives of male employees.

' EID106193
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If an association is observed between pregnancy outcome
and having had potential exposure to C-8, the association will
be assessed as to whether it is causal or whether it is dne to

other coﬁfoundjng factors.

Methods
A. Study Groups
1. Workers with potent@al C-8 exposure
a. Definition of exposure: Teflon area
All Teflon area jobs will be defined as.
having potential exposure to C-8. These jobs
will be further categorized as having either

high or low potential for exposure.

Table I shows the exposure categorization
scheme used in the previous liver function study
of C-8 workers. Notice that several job titles
appear in both the high and low exposure potential
columns. This happens because exposure potentials
for most Teflon area jobs depend on the particular
time period and task considered. Within thé
hiéh potential category, current TFE/FEP
service and process operators have the highest
potential for exposure based on blood organic
fluoride levels.

Some mechanics, non-semiworks laboratorians,
and chemists/engineers occasionally come in contact
with C-8. However, the natures of their jobs and
of the personnel record keeping system ﬁake it very

difficult to determine these workers' exposure. to

‘ . EID106194
000127

61100049M



C-8 or to other chemicals. For this reason,
mechanics, non-semiworks laboratorians, and

chemists/engineers will be defined as having

unknown exposure potential.

b. Selection of exposed workers
All active male and female workers who have
ever worked in a C-8 exposure job (as defined
above) will be identified. Brief questionnaires
will be given to these workers to determine who
has ever been married. All ever married workers
will be included and all never married will be ex-

cluded from the study.

2. Workers with no potential C-8 exposure
a. Definition of non-exposure
All non-Teflon area jobs, with the exception
of the jobs with unknown exposure potential (e.gqg.,
mechanic), will be defined as having no potential

for C-8 exposure.

b. Selection of non-exposed workers (controls)

All of the plant's non-exposed active female
workers will be selected as controls for the ex-
posed female workers.

For each C-8 exposed active’ﬁale employee, one
matched non-exposed male employee will be chosen
as a control. Matching will be on payclass, birth
date (+ 3 years), and adjusted service date (+ 3

years). The control for each exposed worker will
EID106195
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be the first eligible employee ;ppearing

in the ¥ear1y employee roster after the
exposed -worker's name.

+ Each male and female control will be given
a.questionnaire to determine whether he/she
has ever been married. All never married con-
trols will be dropped from the study. For the
male subjects, new controls will be chosen to
replace those éontrols who either were never

married or who refused to participate in the

study.

Sources of Data

+. 1. Exposure histories

Plant personnel will be responsible for:
e determining which active employees have

ever had potential exposure to C-8.

® collecting detailed exposure histories

on the study subjects.

These histories will be assembled from personnel records,
medical records, and employee interviews. The work
histories should contain:

name _
color (white/non-white)

birth date

payclass

date hired

all jobs having C-8 exposure potential

month and year the worker moved ‘in and out of
C-8 jobs ‘

12100049M
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® each job's exposure potential (high or low)

® blood organic fluoride level and date
taken

-

Exposure histories will be recorded on code sheets

that will be designed and supplied by Medical Division.

Pregnancy outcome data

All female study subjects will be asked to com-
pPlete a self-administered questionnaire on pregnancy
outcome. .

All male subjects will be given an initial question-
naire to determine whether they have ever been married
and whether they are now living with their wives. Males
who have been married but who no longer live with their
wives (e.g., because of divorce, separation, or death)
will be asked to complete the pregnancy outcome question-
naire themselves. Males who are now living with their
wives will be asked to give the Questionnaire to their
wives to complete. Never married workers will be dropped

from the study.

C. Major Response Variables

The major measures of pregnancy outcome, which are to be

ascertained via a self-administered questionnaire, include:

l. 4# Pregnancies

2. # Spontaneous abortions/miscarriages
3. 4§ Stillbirths
4

- # Induced abortions (for medical or personal
reasons)

. # Live-born children

6. # Live-born children with birth defects or
other problems at birth

v
CT10004IM
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D.

7.

Types of birth defects or problems ob-
served at birth

Birth weights

-

Potentially Confounding Variables

Information on a number of potentially confounding

factors will be ascertained via the pregnancy outcome question-

naire. These include:

1.
2.
3.
4.

5.
6.
7.

o 8.

9.
10.
11.
12.

Quality Control

Maternal age
Paternal age
Infectious diseases (e.g., rubella)

Family history of malformations/miscarriages/
stillbirths

Medications/drugs
Ionizing radiation
Smoking

Chemical exposures outside the plant (e.gq.,
other occupations) :

Alcohol
Number of previous marriages
Birth control/desire for more children

Color/ethnicity (to be determined by plant
personnel).

£C1000daM

If the final product of this study is to fair well.

against peer review from outside of the Company, steps must

be taken to assure, measure, and document the quality of the

data collected.

1. Validation of pregnancy outcome supplied by female workers

The responses on 1008 of the female workers' guestion-

naires should be validated. A worker's responses could

be validated by checking existing Du Pont medical records

and by contacting the worker's personal physician. This

' EID106198
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: last step would only be done after having obtained the

worker's informed consent to do so.

- - .

2. Validation of pregnancy outcome supplied by husbands

The responses on 10% of the questionnaires given
to workers' wives should also be compared with the
responses given independently by their working husbands.
This comparison will help document the quality of the

responses given by husbands.
3. Validation of work histories supplied by the plant

After work histories for exposed and nonexposed sub-

jects have been sent to Medical Division, data from a

'R

. 10% sample of these subjects will be auditted. For this
audit the plant will be asked to supply the records from

which these work histories have been assembled.

F. Pilot Study
Prior to giving questionnaires to ali study subjects,
a pilot study should be done. This pilot study should include
about 5 male and 5 female workers who have had no potential
C-8 exposure. It will allow us to pre-test the pregnancy

outcome questionnaire and other study procedures.

V. Sample Size

$21000d9M

A. Female Employees
Currently there are 32 exempt, 130 non-exempt, and
159 wage roll females actively employed at the plant. As
of April 1, about 50 of these women worked in the Teflon

EID106199
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area. Only about one dozen of these women were in jobs

having a high potential for C-8 exposure.

-9

From 1965 tlhifough 1980 there were 103 leaves of absence.
due to preénancy (table IY). Thirteen of these leaves

were among wage roll employees.

B. Male Employees
Over 300 men, or about ten percent of the plant's work-

force currently work in the Teflon area. Within the Teflon
area, 60 to 70 workers are in jobs that have high potential
for C-8 exposure. Since each exposed male will be matched
with one non-exposed male, the total number of males in-
éiuded in the study will be over 600. The number of active

- %workers who no longer work in the Teflon area is unknown. The

number of births to wives of male employees is also unknown.

C. statistically Significant Excesses

— e e —
— e -

The national incidence rate for craniofacial
malformations is about 2 per 1000 live births, and the
rate for malformations of all types is about 20 per 1000.

Given these background rates, table III shows the minimum

ST1000d9M

number of births with malformations that must be observed
in the study group to say that there is a statistically
significant excess ( p<0.05). For instance, 2 malformations
in 10 exposed live births is Q significantly higher rate than
a na£ional rate of 2 per 1000. Two malformations per

10 éxposed live births is also significantly higher than a

Plant rate of 0 per 50.nonexposed births.

EID106200
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VI.

VII.

Analzses

1.

Data on C-8 exposed female workers will be analyzed separately

-y

from data on wives of exposed male workers.

2. C-8 exposeé female workers and wives of exposed male workers

will be compared with four control groups:

e Female W.W. workers never exposed to C-8

® Wives of male workers at W.W. never exposed to C-8

921000daM

¢ Non-W.W. female employees at another Du Pont plant

® Wives of non-W.W. employees at another Du Pont plant,

All of the measures of pregnancy outcome mentioned in the

earlier section on major response variables will be analyzed.

The analyses will be adjusted for the effects of the potent-

ially confounding variables mentioned earlier. Binary
regression and Mantel-Haenszel methods will be used for

these adjustments.

Analyses will take into account that only exposures occurring
immediately prior to conception or during the first tri-

mester of the pregnancy .are likely to produce malformations.

Hypothesis testing will be two-tailed, and significance will

be judged at the 0.05 probability level.

Confidentiality and Informed Consent

Any female_employees, male employees, or wives of male

employees who are asked to participate in this study will be

EID106201

1000134



asked to first read, understand, and then sign an informed con-
sent statement. This informed consent statement will clearly

-0

describe: ..

-
-

e The study's purpose and design.

e Potential risks and benefits to individuals who
decide to participate in the study.

® How the data will be used.

® The individual's right to refuse to participate
at any time in the study without prejudice to
him/her.

® How the study's results will be reported back
to the individual.

All completed questionnaires, data forms, and raw data
will be stored under lock and key or in limited-acess computer
files. Only the principal investigators will have unlimited
acébss to these data. ‘

When the study is finished, the collected data will be

stored in Du Pont's Hall of Records.

All results will be published in aggregate or group

forms only. 1Individual workers will not be identified.

EID106202
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TABLE I: EXPOSURE CATEGORIZATION SCHEME USED IN LIVER FUNCTION
STUDY OF C-8 WORKERS AT WASHINGTON WORKS :

-
- .

HIGH EXPOSURE POTENTIAL

TFE Service Operator

TFE Process Operator

FEP Service Operatoé.

FEP Process Operator
Semivorks Laborétorian
Mechanic (good possible)
Hé{?anic (possible)
i;bgratorian (Tech Assistant)

Engineer or Chenist

LOW EXPOSURE POTERTIAL .

TFE Service Operator
TFE Process Operator
FEP Service Operator

FEP Process Operstor

Semiworks Lzboratorian

TEFZEL-TELOMER A Operator

MONOMER Operstor
Mechanic (unlikely)
_TFE P;oductioﬂ Forezan

Laborztorisn

Chemist ‘or engipeer )

EID106203
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WAGE

SALARY

TOTAL

-

-

- -

TABLE II: NUMBER OF PREGNANCIES BY YEAR (OF LEAVE OF ABSENCE) AND BY PAYCLASS;
WASHINGTON WORKS FEMALE EMPLOYEES 1965 - 1980
Year of leave of absence :
65_66 67 68 69 70 71 7273 74 75 76 77 78 79 80 65 - 80
© 06 o o 0o 1 0 0o 0o 1 1 2 1 2 g3 2 13
6 7 7 4 7 10 122 8 1 4 4 3 2 3 3 3 90
€ 7 7 4 7 1 12 8 7 5 5 5 3 g 6 s 103

WEF000129
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TABLE IXI: MINIMUM NUMBER OF MALFORMATIONS NEEDED TO SHOW STATISTICAL SIGNIFICANCE

Minimum number of births with malformations that
must be observed in the study group to be

Type of
malformation

craniofacial

all malformations

Malformation
incidence
nation-wide N=5
2 per 1000 1
20 per 1000 2

significantly higher than the national incidence,
given a study group with N live births:

N=10 N=50 WEF000130
2 2
2 4 -
[
g
a
[44]

Number of live
births in the plant
control group

# births with
malformations in
the control group

Minimum number of births with malformations
that must be observed in the study group to
be significantly higher than the control
group's incidence, given a study group with
N live births:

‘e 50
50
50 -

0
1

N=5 N=10 Na50
2 2 6
2 3 8
3 4 10
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STUDY OF PREGNANCY OUTCOME IN WIVES OF C-8 EXPOSED WORKERS

-

Perségael
=

Medical
c-8 Select
records exposur sample of
<~___—f"—_- ever expose¢d
YES
Interview

workers -——e>

Questionnaire
(demographi¢)

P.0. quest
to wife
of worker

EID106180

$0100049M
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STUDY OF PREGNANCY OUTCOME IN FEMALE WORKERS EXPOSED TO C-8

Personnel .

Medical Cc-8 . ?g%egt
records Xposure? sample of

never expoged
Interview YES

workers . ;

Ever

married .

YES

P.O. quest
to worker

L9100049M

EID106215
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" OUTLINE OF C-8 BLOOD SAMPLING PROGRAM

The sampling program to determine levels of C-8 in -
employees' blood has several purposes. These are listed below
in order of priority. It is felt that an overall communication
of intent of program would have a negative impact at this. time.
Blood sampling as an "overall" program has already been covered
in the April 1 communication to employees.

e Pregnant Females - Washington Works

Provide information for physician to use to counsel
or reassure about possible pregnancy outcome.
Physician's statement and Q& A required (see next
page). Prepared by 4/20. Data available for dis-
cussing with employees by 4/20.

e Nonpregnant Females - Washington Works

Provide information that the physician can use to
advise females on pregnancy planning. Physician's
statement, Q& A, and data available 4/20 (see next

page).

e Sampling at Germay Park, Circleville, etc.

To confirm previous assessment of exposure for females.
Statement and Q& A to be prepared by 4/27. Sampling
start . ;

Sampling of Males at Germay Park

To be included to confirm background level.

e Washington Works - Males

Provide information on decay rate of C-8. Sampling
in progress.

]

[}

Lt TR et e T L W e T i \r B
e Washington Works - Various Groups

' provide data for pregnancy outcome study and confirm

" .background level.- Communications to be included in -

‘“.that-for epidemioclogy study if decision is made to
proceed. '

EID090073
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. - WASHINGTON WORKS
‘ OUTLINE OF EMPLOYEE COMMUNICAIIONS
BLOOD SAMPLING PROGRAM

In order of priority:

° Inform females removed from Teflon of their blood'
results - by plant doctor in private.

To do: develop Q&A for doctor to advise:

(A) those with blood levels below
"background" of 0.4 ppm.

(B) those with blood levels above
background.

(C) those in (A) and (B) who are
pregnant.

(D) those in (A) and (B) who de-
sire advice on future preg-
nancies.

(E) effects of blood level on over-
all health of individual.

. {F) those who may wish to. consult
- their, physician ”'

S e LR e, '4.'~ A S,

...When:  Target Date - ap9:9V¢d Q&A~-,4/2°/81 o

fInform males of recent ‘blood sampling results.

' ,j'!ELJi. existing communication procedures are adequate.

~ When: Ongoing. - - . -~ : .. - EID090074

000142
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" " OTHER EMPLOYEE COMMUNICATIONS ~ "~

e Introduce and encourage support for the "bregnaﬁcy'out-
come" study. '
To Do: (a) Communiéate stﬁdy objectives.
(b) Communicate employee participation.
When: Prior to study.
e Update evaluation of blood level results:
To Do: e Define trends for those still in

Teflon Division.

o Define decay rate for those no
longer exposed.

e Possible redefinition of "back-
ground'" levels.
e Update Haskell (and 3M) animal test program.

To do: Define new studies - objectives and timing.-

Note: Items 3, & and 5 could be combined in one package.

| 75
L. F. Percival_ o EID0900

o 4/14/81

000143
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GROJECT CONTRIL #>: 57

CINESTIGATORD! WEF CSPONSORING DEPT: PPD ARKK G _ /5g5

(PRIMARY OBJECTIVES):
(i), TO DETERMINE WHETHER PREGWANCY QUTCOME MMWIG FEMALE WW EMPLOYEES 1S
CAUSALLY RELATED TO THEIR OCCUPATIONAL EXPOSURE TO C-3., DMF. OR HFA.
{2). 7O LETERMINE WHETHER PREGNANCY OUTCOME AMONG WIVES OF W4 EMPLOYEES [S
CAUSALLY RELATED TO THEIR HUSBANDS® EXPCZURE TO C-8, DF, (R HFA.

CCIUDY DESIGADL
LOCATION: WASHINGTON WORKS
TYPE OF STUDY: CRUSS-SECTIONAL.
STUDY GROUP:  ALL MALE AND FEMALE ACTIVE EMPLOYEES AT PLANT: WIVES (F MALE
EMPLOYEES. <
REFERENT GRUUP: COMPARISONS BETWEEN EXPOSED AND NON-EXPOSED WW EMPLOYEES,
SPUUSES: (UMPARISONS WITH ANGTHER DU PONT PLANT,
EXPOSURE DEFINITION: C-8, DMF, HFA: MORK AREA (TEFLON AREA ESFECIALLY)S
BLOOD CRGANIC FLUODRILE LEVELS,
DATA SOLRCES: SELF-ADMINISTERED QUESTIONMAIRES: PERSINNEL RECORIS (WORK
' HISTORY),
OUTCOME VARTABLES: PREGNANCY CUTCPE (EG.., ARNORMALITIES IN THE NEWRORN. ETC.)

(SIATUS_OE PROECTDZ
04/13/81: STUDY PROPOSAL WRITTEN AND CIRCULATED AMONG MEDICAL DIV
AND PPD,
04/15/31: QUESTIONMAIRE DRAFTED. QUESTIONNAIRE APFROVED BY RWk/EGC.
04/16/81: MEETING WITH MEDICAL AND PPD (SERENBETZ. RAINES, LIGO,
IKSCH NACE, INGALLS, CAPEFFER, FAYERWEATHER).
04/23/81: FMEETING WITH MEDICAL AND PPD (HES, JWR. NJI. RDI, BWK,
WEF). W PREGNANCIES BY YEAR AND FAYCLASS PRESENTED:
SRPLE SIZES FOR STATISTICAL SIGNIFICANCE FRESENTED:
05/08/31: ABNORMAL PREGNANCY OUTCIME RATES WERE CALCILATED FOR ENTIRE
COMPANY, 1979-1980,
05/15/81:  INFORMED CONSENT AND CONFIDENTIALITY OF DATA PACKAGE WERE SENT TO BK
06/12/81: RD INGALLS SUBMITTED PREGNANCY OUTCOME COMMUNICATION PACKAGE TO
IRSCH °FOR ACTION.® WEF UBJECTED TO PACKAGE, SINCE IT INCLUDED A
QUESTIONMAIRE THAT HAD NOT BEEN DISCUSSED OR APPROVED BY MEDICAL.
THIS OBJECTION WAS EROUGHT TO THE ATTENTION OF INGALLS,
KARRH, AND IRSCH. .,
07/22/81: MEETING NITH MEDICAL AND PPD (MES, BWC, SP,JJG.WEF): HES SAID THAT
STUDY WAS “ON HOLD® UNTIL FURTHER NOTICE.

<DATES (MONTH/DAY/YEAR)DS |
DATE PROPOSED ... 4/ 6/81  DATE WORK APFROV ... 0/ 0/ 0

EST COMPLETION DATE ... 0/ 0/ 0  DATE WORK COMPLETED ... 0/ 0/ 0

EID102437

000144

980000U¢l






]
Revised 10-24-80' WORD PROCESSING WORK FORM

o Tapeé _MD 2.4
70: EMPLOYEE RELATIONS DEPARTMENT AR &G — | ALl

WORD PROCESSING CENTER - N-12533

FROM: ___ZW Room: Tel: Date

Retain Diskette: Perm. D Other

Format: Draft D Final Copy D Spacing: Single D Double D As ShmD

Job Title: :_Author

Previous Author (if Applicable)

Special Instruction:

Your requested typing is attached. If you desire revision, please note and return to me
with this slip. Please keep this sheet with your work.

NOTE: In order to keep our records current, please indicate when tape may be erased by
returning this sheet to us with your signature. DO NOT SIGN UNTIL THIS WORK IS NO LONGER
NEEDED. WHEN THE TAPE IS ERASED THE WORK WILL HAVE TO BE TYPED AGAIN.

Signature

Type output requested: Final Copy D Draft D Corrections D Call when ready D
Type output requested: Final Copy D Draft D Corrections D Call when ready D
Type output requested: Final Copy D Draft D Corrections D Call when ready D

Type output requested: Final Copy [] prate (] corrections [ call when ready O

"
Type output requested: Final Copy D Draft D Corrections D Call when ready D =3
S
2

Type output requested: Final Copy D Draft D Corrections D Call vhen ready D

PLEASE MAKE ALL CORRECTIONS IN RED OR GREEN INK - ON ORIGINAL
EID106216
FOR WOED PROCESSING CENTER USE ONLY .

Received Input Total Pages Date & Time Pages

Date | Time Typed Rev. Printed Operator (Min.) Scanned By
ad Y-+
- .
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PREGNANCY OUTCOME QUESTIONNAIRE

CONTAINS
PERSONAL AND CONFIDENTIAL MFDICAL

INFORMATION

CASE #

EID106217

000146
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DEMOGRAPHI CASE #

what is your name:

LAST FIRST MIDDLE INITIAL
what is your social security mumber? __ __ Y A A
what is your birth date? __ A
mnE/Tay year

what is your relationship to this study? (CIRCLE CORRECT ANSWER)
a. Pemale Washington Works employee
b. Wife of a Washington Works employee
c. Male Washington Works employee

vhat is the last grade of school you campleted? (CIRCLE CORRECT ANSWER)
Elenentary:12345678
Secondary: 9 10 11 12
Oollege: 13 14 15 16 17 18 19 20+

GENERAL MEDICAL

Have you ever been told by a doctor that you had any of the following
medical conditions?

MEDICATIONS GIVEN
YES| NO| YEAR FOR THIS OONDITION (LIST)

Menia Ld * ® L ] * ® * L] L] L] L] *®
Sugar diabetes . « ¢ ¢« + o o o
Thyroid condition. « « « ¢ « «

Epilepsy, fits, or other
neurological conditions. . . .

Kidney or bladder condition. .
Liver condition. « « « ¢ o « o

Any type of cancer . « + + o o
Heart condition. « « « o o « «

SMOKING
Yes No
kve wu wer S‘D)ea cigarettes?.............0.....I...O...'..'.....

Age started?...... [ | MNumber years smoked?..... =]
Do you now smoke:

dgarettes?...........QQ....I..‘.0.'.................l....... E
How many packs a day? (Check one box below)
less than 1/2 1/2-1 1-2 2 or more
L l | 11 11 Il
cigars?......'......Q.....?.’.................O..-..........'. FI J
How many cigars a day?.ccecccccccccccocsccccses |
Pim?.......‘..l.....0....-..0..-............................ r l J
How many pipefuls a day?.ccevccrsccccccsscncce |__ B
If wu me’ dQ wu imale?....................IOQ.......Q.....'... l I I
If you have given up cigarette smoking,
how 0ld were you when you last gave up smoking?.. yrs.

. EID106218
000147
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OCCUPATION

Have you ever worked outside of the home in any of the following industries,

jobs, businesses, or conditions?

merical wrker - * - . - . [ L] L] Ll
mcmq mmr. - L] L) L] L] L L ] L3 L J L ]

Physician/dentist/chemist/pathologist

Other professional worker . . + « «
Chemical operator in a factory. . .
Farmer, farm hand, or field worker.
Maintenance worker or craftaman . .
Service worker/janitor. « « « « o o
Construction. « « o o « o o o o o o
Painter « « o« ¢ o o o ¢ ¢ ¢ o o o o

Textile plant WOrker. « « « o o o ¢ o o
Beauty salon hairdresser or beautician.
Plant where dyes were made or used. . .

Surgical operating room .« « ¢ ¢ ¢ ¢ o o o
where you worked around anesthetic gases.
DuSty JOD « ¢ o« ¢ ¢ o ¢ o o o o o o o o o
Where X-rays were used. . « ¢ « o ¢ s o o
vhere radiocactive materials were used . .
vhere drugs/medicines were made/packaged.

Dry cleaning Sshop « ¢ ¢ « o ¢ o o &«
where solvents were used. . « . .
Where degreasers were used. . . . .
Where it was very hot « « ¢« ¢ ¢« . «
where it was very cold. « « ¢« « . ©

vhere you worked around exhaust fumes

vhere plastics were made. « « « o+ o«
vhere you had to wear a respirator.

vhere you worked around fumes/gas vapor
where you worked around mists or sprays
Where you worked with lead. . « . . . ©
vhere you worked with other metals. . . . .
where you worked with laboratory chemicals.
Job involving heavy lifting « ¢ ¢ ¢ ¢ & ¢«
Job involving continual standing. . « « « &
Job involving continual sitting . . « + « «
Laboratory/medical/dental technician. . . .

YES = NO

If yes, give dates:

fram Mo/Yr

to Mo/Yr

EID106219
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MENSTRUAL HISTORY

The next few questions are about your menstrual periods. You may feel that
some of this is a little personal, but it is very important for us to get
a conplete picture of your health. -

How old were you when you had your first period? years
Are you still having periods at all? a. yes b. mo
IF NO,
At vwhat age did you have your last period? years

Did your periods: a. stop naturally?
b. stop due to surgery?
c. stop due to radiation?
d. stop for some other reason?
e. stop for some unknown reason?
IF YES,
Abouttowmanydaysarethetefrantbeﬁrstdayof
one period to the first day of your next period? ___ days
About how many days does your period last, that is
until the bleeding campletely StOpS?..ccecccccss ____days

Below is a list of changes that women sometimes notice in their menstrual
cycles. Since you were 18 years old, have you noticed any of the following
changes in your periods?

skipping periods.
irregular periods
increased flow. .
decreased flow. .
increased pain or cramping.
someother kind of change. .

MARITAL HISTORY

Do you think you have ever been pregnant? a. yes b. no
IF YES, how many times have you been pregnant? ___ times

Are you now: a. married b. divorced c. separated d. widowed
e. never have been married

PRESENT PREVIOUS PREVIOUS
HUSBAND HUSBAND  HUSBAND

What is your husband's birth date? (mo/yr) . . . / / /
In vhat year were your married?. . « « « o o o o 19 19 19
In vhat year were you widowed/separated/divor.?z. 19 19 19

How many times were you pregnant?. « « « o « o o

Have you ever wanted to be pregnant, TF EES]
but were unable tO?. « « ¢ o o

Did you ever see a doctor because you

had trouble getting pregnant?. . . . « o[ [ | [ 1 .Jﬁl_l
Did your husband ever see a doctor because
you had trouble getting pregnant?. . . . [T J ([ 1 | 1 J
-  EID106220
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PREGNANCY OUTOOME

If you have never been pregnant, stop here. Otherwise, please contimue.

1.

3.

5.

6.

8.

How many live-born children have you had?

a. None
b. T have hal ___ live-born children. Their dates of birth (month/year) are
listed below:

w_/_ 4 _/ 7" _ /. (10) __/___

2 _ /__ sy _/ 8 __/__ ay __ /

3 _/ 6 __/__ o _/ ) _ /_
Were any of the 1ive-births born with birth defects or malformations?
a. None

b. —_ Yes. The dates of birth (month/year) and type of defect or
malformation are listed below:

(1) pate: __/ (2) Date: /___
Type, Type,
part of body affected: part of body affected:

How many pregnancies did you have that ended with a miscarriage less than 20
weeks after you became pregnant?

a. None
b. Thave had __ miscarriages. The dates (month/year) that the miscarriages
occurred, and the number of weeks pregnant were: :
n _ /7 2 _/ 3) _/ (4) [/
weeks weeks weeks weeks

How many pregnancies did you have that ended in a stillbirth 20 weeks or more
after you became pregnant?

a. None
b. T have had stillbirths. The dates (month/year) that the stillbirths
occurred ard the number of weeks pregnant were:

QO _ /7 (2) /. (3) /[ (4) [
___weeks ___weeks ___weeks ___weeks
Fow many pregnancies did you have that ended with a therapeutic or induced §
abortion (an abortion performed for medical or personal reasons)? 5
a. None ‘ §
b. Thave had ____ abortions. The dates (month/year) and number of weeks =
pregnant are listed below: w
1) /__ 2 __/__ 3) /[ (4) [
___weeks ___weeks ___weeks ___weeks
Are you pregnant right now. a. ____ no b, __ Yyes: how many months? ____ month
Are there any conditions or diseases that repeat in your famil
pe o ¥ EID106221

a _no b.___yes IFYES, describe the condition:

Are there any conditions or diseases that repeat in your husband's family?
a.__mo b.___yes IF YES, describe the condition:

1000150



n.mszmmmmmm. REPORT ON

mmmmmmmxamm.

Pregnancy
outcome:: Date of
live-birth, live-birth, | Illness
stillbirths,| stillbirths, with Accidents, Worked Number of
miscarriage,| miscarriage,i a rash injuries | outside X-rays | cigarettes
or abortion or abortion | or or falls | of home?| taken? smoked
Pregnancy (specify) (month/year)| YES lm YE! NO YES‘ NO l NO | per day
1 —f— ! ; ! !
2 —— i ': : :
3 —7— | . z | a
. —7— 1 ; T
: —— 1 i a !
6 —a : ' ' H
1 A a 1
g gy ; i !
] —7— | a ‘: |
o i a 1 <
1 g N a | | g
12 —— i ! ‘. ': S
~J
-
Number of| Type of birth control
alcoholic| method practiced during| Type of
drinks the 12 months prior ®o medications/drugs
consumned | pregnancy (pill, IUD, taken during
Preagnancy per week diaphragm, other, none) | pregnancy (choose fram list in lower right of pag
1 e aspirin
2 e anti-nausea pills
e oold pills
3 e antihistamines
4 e diet pills
e artificial sweetners
5 e diet drinks
6 ‘e antibiotics
e sleeping pills
7 e nerve medication
8 e tranquilizers
9 e medicines to prevent
miscarriage
10 e diuretics or water pill:
e tylenol
11 e other pain killers
12 e vitamins

e other medications
(specify which one)

EID106222
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For each live born child, please camplete the table below:

Doctor said Birth
Birth date Sex baby was early, Birth weight length
Child (Month/year) M or F) late, or on-time gm_mgs(oz.) (inches)
1
2
3
4
5
6
7
8
9
10
11
12

I1f any of your children were born with a birth defect or other problem, does
anyone else in your family have a similar problem?

a. No b. Yes IF YES, please camplete the table below:

a—— ——

113" birthday —&I1d's Family menber's
Cchild (month/year) problem problem
1 /
2 /

Have you ever been told that you had a hereditary or genetic problem?

a. no b. yes

— e——

IF YES, please describe the condition:

Has your husband ever been told that he had a hereditary or genetic problem?

a. no b. yes

— ——

IFP YES, please describe the condition:

END OF QUESTIONNAIRE. mmmmnmmmmm. .
PLEASE RETURN THIS QUESTIONNAIRE TO .

EID106223
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CC: ERD Division Directors

F. W. Rappaport - N-13519
J. C. Bonnett, M.D.
B. W. Karrh, M.D.

ARG — |38S

TO: H. G. SMYTH

FROM: BURFORD W. CULPEPPER, u;og’bkwg April 28, 1981

WEEKLY NOTES

C-8 (FC-143)

C-8 (FC-143) blood level testing continues with exposed employees and
controls recruited from the Corporate headquarters.

13 controls tested thus far
have had non-detectable levels of C-8; i.e., € 0.004 ppm.

Haskell has initiated an animal study this week that may help deter-
mine a "no-effect” level in rats. Results will not be available for 60 days.

In the interim, our standard of 0.-0.4 ppm total organic fluorides

will continue to be used as a blood level that will not mandate removal of females
from the workplace.

BWC:ceb

EID096481
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AR 826 — 1386

i i ce: A. J, Danl - 353
: B. W. Karrh - N114CC A
L. J. Papa - 269
cneuimeu mat Pral File
E. |. ou PonT oe Nemours & CoMeanNy I.c.
WILMINGTON, DELAWARE 19898
PAOLYMER PRODUCTS DEFPARTMENT
EXFENIMENYAL STATION
PERSONAL AND CONFIDENTIAL
May 14, 1981
10: DR. Y. L. POWER ~ PPD, Washington Works

FROM: S. S. STAFFORD . Qb"r&

ANALYSIS OF BLOOD SAMPLES FOR PERFLUOROOCTANOATE
(Job No. 810-190; PRAL Nos. 81-1420-81-1467; WNotebook Nos. E22514,E26238)

As requested in your letter of &4/8/81 to L. J. Papa, the 48 blocd samples
submitted then have been analyzed for perfluorcoctancate (CB)- Results and sample
identificarion are given in the attached table.

As noted there, the analysis was done using a gas chromatographic methaed
specific for C, (Lab Method Number ES-567) but results have been reported as ppm 7
for comparison with zotal organic fluorine analyses. Precision is =z 10X relative
standard deviation over most of the concentration range, somewhat less at the
loweat valuea. The lower limit for quantitarion is 0.007 ppm F (0.01 ppm perfluoro-
occanoic acid), with a detection limit of A~ 0.004 ppm which can be discinguished
from che reagent background but not well quantitated.

Please contact me (772-4440) or L. J. Papa (772-2745) if you have any

questions regarding the analyses. General questiona on blood sampling can be
directed to J. W. Raines or L. F. Percival. :

Actachment

jah

KeyWords:
Perfluorooctanoic Acid
Ferfluorooctancate
Blood Analysis
GC

000154
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Sample

PRAL No. Date Sampled P.R.No. Name
81-1420 4/1/81

81-1421 &/1/81

81-1422 4/2/81

§1-1423 4/2/81

81-1424 4/3/81 RED
81-1425 4/3/81 ACTED
81-1426 4/6/81

81-1427 4/6/81

81-1428 4/6/81

81-1429 4/6/81

§1-1430 4/6/81

81-1431 4/6/81

81-1432 4/6/81

81-1433 4/6/81

81-1434 4/6/81 ‘%:%,
81-2435 476/81 AV
81-1436 4/6/81 Q&‘V
81-1437 4/6/81

81-1438 4/6/81

81-1439 4/6/81

81-1440 4/6/81

81-1441 4/6/81

81-16442 4/6/81

81-1443 4/6/81

81-1444 4/6/81

81-1445 4/6/81

81-1446 4/6/81 REDACTED
81~1447 4/6/81

81-1448 4/6/81

81-1449 4/6/81

81-1450 4/6/81

81-1451

4/6/81

YATION OF PERFLUCROCCTANDATE fy 3LCCD (a3

‘GC analysis

Date Analyzed

4/11/81
4/15/81

4/11/81
4/11/81
4/11/81
4/11/81
4/13/81
4/13/81
4/13/81
4/13/81
4/13/81
4/13/81
4/13/81
4/14/81
4/15/81
4/13/81
4/14/81
4/14/81
4/14/81
4/13/81
4/14/81
4/14/81
4/15/81
4/24/81
§/14/81
4/15/81
4/15/81
4/16/81
4/16/81
4/16/81
4/16/81
4/18/81
4/16/81

000155

fcgl, pg ¥/3g 5load’
0.078
0.074
1.5
0.013
0.048
0.62
0.13
0.072
0.051
0.11
0.061
0.19
1.0
5.1
0.44
0.052
0.23
0.11
0.17
0.31
0.054
0.077
0.31
4.3
0.64
1.3
0.14
0.57
0.18
0.15
.83
3.8
0.22 (&)

EID713272



TABLZ I (CONT'D)

CONCENTRATION OF 22RFLUCRIOCTANQATE IN 31000 (a)

Sample ) GC Analysis

PRAL NO. Date Sampled P.R.No. Name Date Analyzead LEB]’.ug F[giblooéb)
81-1452 %/6/81 4/16/81 0.019
81-1453 4/6/81 ' 4/18/81 0.11
81-1454  _ 4/6/81 4/18/81 0.14
81-1455 4/6/81 REDAC 4/18/81 2.1
81-1456 4/6/81 TED 4/18/81 0.19
81-1457 4/6/81 -~ s 4/18/81 4.3
81-1458 4/7/81 ;,./ Cod 4/20/81 4.5
81-1459 4/7/81 - 4/20/81 0.81
81-1460 4/7/81 - a 4/23/81 1.7
81-1461 4/7/81 e 4/20 & 4/24/81 4.5
81-1462 4/7/81 4/20/81 1.9
81-1463 4/7/81 4/23/81 2.4
81-1464 4/7/81 - 4/20/81 0.10
81-1465 4/7/81 - RE TED 4/20/81 0.47
811466 4/7/81 4/24/81 3.6

81~1447 4/7/81 4/20/81 0.092

(a) 4Analysis as described ia Lab Merhod ES-567 (''‘Determination of Perfluorooctancic
Acld in Blood, Gas Chromatographic Method", S. Stafford, 4/3/8l), using the
packed column GC anz2lysis with perfluoro-n-octanoic acid as calibration standard.

(v) Although the analysis 1s specifically for perfluorcoctancate (acid oz saltrs),
concentrations are given in ppm fluorine for comparison with the results of
total organic fluorine analyses. (ppm F = 0.688 x ppm perfluorooctanoic acid)
Estimated uncertainty is + 10X relative standard deviation. The lower limic
for quantiration 1s 0.007 ugF/g. The deteccion limit is ~ 0.004 UgF/g, but
coacentrations in that range cannot be well quantitared and are reported as
< 0.007. "Noue derected" is reportad for samples with [Cg] £ 0.004 ppm, which
cannot ba distinguished from reagent background.

(¢) 1In GC analysis of this sample one unusual large peak was observed in the region
of inceresc, but no interference with the Cg peak was apparent.
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POLYMER PRODUCTS OERPARTMENT
CXFPERIMENTAL STATION
PERSONAE_&ND CONFIDENTYAL
h May 19, 1981

TO: DR. Y. L. POWER - PPD, W shington Works

FROM: S. S, STAFFORD S. NV /

ANALYSIS QF BLOOD SAMPLES PFOR PERFLUOROOCTANOATE
(Job No. 810-190; PRAL Nos. 81-1488-1501: Notebook Nos. E22514,E26238)

As requested in your letrer of 4/14/81 to L. J. Papa, the 14 blood samples
submitted then have been analyzed for perfluorooctancate (CS)' Results and sample
identificarion are given in the attached table.

As no%ted there, the analysis was done using a gas chromatographic method
speeific for Cg (Lab Method Number ES-367) but results have been reported as ppu F
for comparisoa with total organic fluorine aunalyses. Precision is + 10Z relative
standard deviatiorn over most of the concentration range, somewhat less at rthe
lovest values. The lower limit for quantitation is 0.007 ppm F (0.01 ppm perfluoro—~
octanoic acid), with a detection limitr of ~ 0.004 ppm which can be distinguished
from the reagent background but not well quantitated.

Please contacr me (772-4440) or L. J, Papa (772-2745) if you have any
questions regarding the analyses. General questions on blood sampling can be
directed to J. W. Rainesg or L. F. Percival.

Attachment

jah

KeyWords:
Perfluoroocranoic Acid
Perfluorooctanocate
Blood Analysis
GC
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TABLE 1

CONCENTRATTION OF PERFLUOROCCCTANCATE IN BLOQD (a)

ple GC Analysis ()
L No. Date Sampled P.R.No. Name Date Analyzed [(Cal, pe ¥/g blood

81-1488 4/7/81 4/22/81 0.53

81-1489 4/7/8y 4/22/81 0.23

81-1490 4/7/81 4/22/81 0.41

81-1491 -~ 4/7/81 REDACT 4/22/81 0.062

81-1492 4/7/81 ED 4/23/81 0.94

81-1493 4/7/81 4/22/81 0.048

81-1494 4/7/81 QQ 4/23/81 0.45

81-1495 4/8/81 g\Sfj\ﬁ' 4/23/81 0.59

81-1496 4/8/81 Q RN 4/23/81 3.5

81-1497 4/8/81 <£~;” 4/23/81 1.3

81-1498 4/9/81 4/15/81 2.5

81-1499 4/10/81 4/15/81 0.28

81-1500 4/10/81 4/15/81 0.070

81-1501 4/10/81 REDACTE 4/15/81 0.055
D

i

(a) Analysis as described in Lab Method ES-567 (''Determination of Perfluorooctanoic
Acid ia Blood, Gas Chromatographic Method", S. Stafford, 4/3/81), using the
packed column GC analysis with perfluoro-n-octanoic acid as calibratiom standard.

(b) Although the analysis 1s specifically for perfluorooctancate (2cid or salcs),
concentrations are given in ppm fluorine for comparison with the results of
total organic fluorine analyses. (ppm F = 0,688 x ppm perfluorooctanoic acid)
Estimated uncertainty is + 10% relarive standard deviation. The lower limic
for quantitarion is 0.007 ugF/g. The detection limir 41s ~ 0.004 ug?Pfg, bur
"concentrations in thar range canmot be well quantitated and are reported as
< 0.007. Nome detectad (n.d.) is reported for samples wich [Cgl < 0.004 ppa,
which cannot be distinguished from teagent background.
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POLYMER PRODUCTS DEPARTMENT

May 26, 1981

PERSONAL & CONFIDENTIAL

J. H. TODD
POLYMER PRODUCTS DEPARTMENT
WASHINGTON WORKS

C-8 PROGRAM STATUS

It has been several weeks since the announcement of 3M's
findings of the teratogenic potential of C-8 and the subsequent
reassignment and relocation of affected female employees from the
"Teflon" area. Communications to employees at that time indicated
that we planned further animal testing, further blood sampling,
and some follow-up to see if birth defects may have resulted from
exposure to C-8.

Although these programs are either just under way or
still in the discussion stage, a status report is in order.

You may choose to share some of the more sensitive
information with your immediate staff. Other parts of the program,
such as the Haskell activities, may be of more widespread interest.

If you wish to prepare a general communication, we will
be glad to assist with Medical or Haskell review.

RISK ASSESSMENT (Attachment I)

The latest risk assessment letter of May 6 from Drs. C.
F. Reinhardt and B. W. Karrh is included for your information. It
refers to an earlier letter of April 10, and this is also attached.

HASKELL LABORATORY STUDIES (Attachment II)

E. D. Champney's memo of 4/13/81 summarizes the extensive
program being undertaken at Haskell Laboratory.

EID090076
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J. H. TODD -2~ MAY 26, 1981

HASKELL LABORATORY STUDIES (Cont'd.)

e The inhalation teratology study aimed at determining
a no-effect exposure level in female rats is proceeding on
schedule. Facilities at the Exnerimental Station are being
used beginning this week for blood analyses to support
this study during a two-week period. Although there will
be some results at the end of June, the full-term test
will not be complete until year end.

e Screening studies for an alternate dispersing agent
have started. In about three months we should know if we
have a promising candidate. Full-scale testing of several
months would then be required to confirm absence of
teratogenic potential.

e Because of the rapid elimination of C-8 by female rats,
it is difficult to relate a no-effect dosage and blood
level in rats to an acceptable exposure level and blood
level of C-8 in humans. A second species, more closely
related to humans, will be chosen shortly. The radio-
active C-8 is now available. Information about how it is

accumulated and held in the body will come from experiments
using it.

e A reproduction study is still in the planning stage.

BLOOD SAMPLING RESULTS (Attachment III)

Attached is a summary of sampling results available
through May 14,

As expected from previous sampling, sites where only
the dispersion is being used are indicating low blood levels.

Samples from Dordrecht are just being received. When
results are available, we will be able to compare this plant, where

direct exposure to C-8 is possible, with Washington Works' experi-
ence.

We understand that strategies for further sampling at
Washington Works are being discussed.

4é;7‘29 e

R. D. INGAELS

ENERGY & ENVIRONMENTAL AFFAIRS
MANUFACTURING DIVISION

RDI:tps

Attachments EID090077
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© INCORFORATIED

WILMINGTON, DELAWARE 19898
CENTRAL RESEARCH & DEVELOPMENT DEPARTMEN"

HASKELL LABORATORY .
FOR
TOXICOLOGY AND INDUSTRIAL MEDICINE May 6, 1981

PERSONAL & CONFIDENTIAL

MEMO TO: H. E. SERENBETZ
PPD, MONTCHANIN 642

FROM : C. F. REINHARDT, MD, CR§D, HASKELL CFAR
B. W. KARRH, ‘MD, ERD, N-1140%‘2

FC-143
(Ammonium perfluorooctanoate; C-8; CAS-3825-26-1)
Ref.: CFReinhardt § BWKarrh to HESerenbetz,
"FC-143," dated 4/10/81.

The reference memo describes a pilot study by 3M in which
FC-143 caused abnormal eye lenses in rat fetuses. The memo
recommends ''that women of childbearing capacity be removed from
jobs where it has been demonstrated that there is potential for
exposure to FC-143 and blood levels of FC-143 are above defined
background levels (0-0.4 ppm). Areas where the employees have
blood levels of organic fluorine in the background range and
where the airborne concentration of FC-143 is in compliance with
our provisional acceptable exposure limit of 0.01 mg/m” should
present no significant risk to the fetus."

Originally we estimated blood concentrations of FC-143 by
an imprecise measurement of total organic fluorine. The back-
ground concentration of organic fluorine, determined by measur-
ing it in the blood of Wilmington office workers, was 0-0.4 ppm
(as fluorine). Subsequently a method for measuring the blood
level of FC-143 itself was developed. It is sensitive to about
0.004 ppm (4 ppb), as fluorine. It was presumed that background
levels by either method would give values in the same range.
However, initial measurements of Wilmington office workers indi-
cate that the background level of blood FC-143 is below the
level of detection, that is, less than 0.004 ppm. The question
has arisen whether the acceptable blood level for female employ-

ees (0.4 ppm) should be lowered to the detection level of FC-143
(0.004 ppm).

EID090078
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Page 2

PERSONAL § CONFIDENTIAL

H. E. SERENBETZ -2- May 6, 1981

We advise against this step because our information is
limited.

1. The evidence that FC-143 138 a teratogen in the
rat is inconclusive. Teratogenic tests meeting
current standards are being carried out by 3M
and Du Pont and results should be available by
Q@3-81.

2. Even if the preliminary 3M study is assumed to
demonstrate teratogenicity, it i8 inadequate for
setting acceptable exposure standards. The cur-
rent animal studies should provide a basis for
establishment of acceptable workplace standards.
The human data now being collected should also
help in setting standards.

3. Because of the unusual difference between male
and female rats in their rate of excreting
FC-143, the rat may not be the best model for
man. A better model is being sought.

4. We need many more measurements before we can say
that the background level of FC-143 in the popu-
lation of the U.S. women i8 less than 0.004 ppm.

§. FC-143 has been in use for decades without appar-
ent adverse effects in humans.

We recommend that our acceptable blood level of 0.4 ppm
not be changed until we have more definitive information. We
should have enough information for a decision in a few months.
The departments have already taken significant steps to lower
exposure to FC-143. A few months, particularly with lowered
exposure, should not significantly extend the hazard of a sub-
stance that has been in use for many years.

J. R. Gibson, Director of Health and Safety, concurs with
our conclusions.

CFR/BWK/bjd
EID090079
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PERSONAL & CONFIDENTIAL

H. E. SERENBETZ

cc's to:

Lcw:EFULa'CapO>>'ﬂ£La

aomEEHO>OCmmm

-3- May 6, 1981

. Gibson, Admn, D-9058
. Tatum, Admn, D-9064

French, Jr., C&P, B-17249

. Dade, F§F, B-2202

Haven, Intl, D-3047
Hapka, Legal, B-13373
Griffith, Photo, RSQ-210
Smith, PPD, D-12008
Stowell, PA, D-8112
Rhodes, Fibr, N-4448

. Simmons, Jr., CR§D, D-6036
. McKusick, CR§D, Haskell
. Aftosmis, CR§D, Haskell

EIDu90080

000163

12620041V



<.

~ o

<

.

€S-3373

ﬂ . .

Page 1

@;UNT .‘ '(cc;_.s 11sted ‘an pa'ge. 2) »

REV. 1-7%

LI T

ESTASUSHED W82

E. I. pu PonT bE NEMOURS & COMPANY

WILMINGTON, DELAWARE 19898

CENTRAL RESEARCH & DEVELOPMENT DEPARTMENT

HASKELL LABORATORY -
~ .
TOXICOLOGY AND INDUSTRIAL MEDICINE April 10, 1981

PERSONAL § CONFIDENTIAL

E].D090081

MEMO TO: H. E. SERENBETZ
PPD, M-642

FROM . C. F. REINHARDT, M.D., CR§D, HASKELL CF/{
B. W. KARRH, M.D., ERD, N-11400 /4

FC-143
(AmmonIum perfluorooctanoate; C-8; CAS-3825-26-1)

At your request, we have reviewed the information pertin-
ent to whether FC-143 is a teratogen. -

During the many years that Du Pont has used FC-143, there
has been no known evidence of adverse health effects from
employee exposure. However, our supplier of FC-143 (3M) informed
Du Pont on March 20, 1981, that FC-143 caused defects (abnormal
eye lenses) in rat fetuses when fed daily (days 6-15) to preg-
nant rats by stomach tube at doses of 25 or 150 mg/kg body weight.
This observation was from a pilot study designed to determine the
maximum dosage rate that pregnant females could tolerate in prep-
aration for a full-scale study to assess FC-143's teratogenic
potential.

On March 27 two Haskell scientists, Dr. R. E. Staples, Staff .
Teratologist, and Dr. T. Chiu, Senior Research Pathologist, visited
3M and reviewed the data with several 3M scientists. Staples and
Chiu concurred with 3M that the lens defects were probably caused
by FC-143.

Both Du Pont and 3M plan to start full-scale teratogenicity
studies promptly. A major goal will be to determine a dosage or
exposure concentration of FC-143 that does not cause birth defects
and to relate this dosage to blood levels of FC-143. Until we
have these data, we have no good basis for setting an acceptable
exposure limit (AEL) for women of childbearing capacity. We recom-
mend that women of childbearing capacity be removed from jobs
where it has been demonstrated that there is potential for expo-
sure to FC-143 and blood levels of FC-143 are above defined back-
ground levels (0-0.4 ppm). Areas where the employees have blood
levels of organic fluorine in the background range and where the
airborne concentration of FC-143 is in compliafnce with our pro-

visional allowable exposure limit of 0.01 mg/m° should present no
significant risk to the fetus.

BETTER T)-'HNGS FOR BETTER LIVING ... THROUGH CHEMISTRY 000164
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PERSONAL § CONFIDENTIAL

MEMO TO: H. E. SERENBETZ -2-

OAd LAV bV L ™y

Page 2

April 10, 1981

J. R. Gibson, Director of Health and Safety, concurs with

our conclusions.

CFR/BWK/bjd

cc's to:

(3

GIBSON, ADMN, D-9058
TATUM, ADMN, D-9064
FRENCH, JR., C&P, B-17249
DADE, F§F, B-2202

HAVEN, INTL, D-3047

. HAPKA, LEGAL, B-13373
GRIFFITH, PHOTO, RSQ-210
SMITH, PPD, D-12008
STOWELL, PA, D-8112
RHODES, FIBR, N-4448
SIMMONS, JR., CR&D, D-6036
McKUSICK, CR§D, Haskell

. AFTOSMIS, CR§D, HASKELL

e & a2 s e
s e * o e s o

CoTmLGLGNOPr>TE
oNnmErr-=Sa>»Ormmxo

EID090082
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Revised 5/14/81

PERSONAL & CONFIDENTIAL

C-8 BLOOD SAMPLING RESULTS

e Births and Pregnancies

PPM C-8
in Blood

0.45

0.28

0.078

1.5
0.013

2.5%

0.048

Status

Normal child - born June 1980.
Transferred out of Fluorocarboms 4/79.

Normal child - born April 1981.

Normal child - born April 1981.
Umbilical cord blood 0.055 ppm.

Five months pregnant.
Five months pregnant.

Child - 2 plus years
Unconfirmed eye and tear duct defect

Child - 4 months.
One nostril and eye defect.

*Current blood level - in fluorocarbons area only one month

before pregnancy.

RDI:1ldr

EID090083
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Revised 5/14/81

e C-8 Level - Current Washington Works Female Employees

Number of Samples

‘Range

Average

Number Above

RDI:1dr

.0:.013-5.1
0.92 ppm C-8

0.05 ppm C-8

0.10
0.20
0.30
0.40

56

46
35
29
28

EID090084
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5/14/81

e C-8 Level Locations Other than Washington Works

Location
Wilmington
Haskell
Chestnut Run
Spruance
Fairfield
Toledo

Circleville

RDI:1ldr

No. of
Samples

32

9

15

27

10

PPM C-8
Range

ND
ND - 0.030
ND - 0.043
ND - 0.070
ND - 0.048
ND - 0.014

ND - 0.030

PPM C-8
Average

ND
0.007
0.006
0.027
0.014
0.003

0.014

EID090085
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WILMINGTON, DELAWARE 19838

POLYMEFR PROOSUCTS OCF AFRTEINT
EXrPLRIMVENTAL STATION

PERSONAL AMD CONFIDEXTIAL
— July 16, 1681

T0: DX. Y. L. POWER - PPD, Parkersburg

FROM: S. s>. STAFFORD §§JJ/{V~)

ANALYSIS OF BLOCD SAMPLES FOR PERFLUOROOCTANOCATE
(Job No. 810-578; PRAL Nos. 81-2218-2232,81~-2600-2604,81-2758;
Notebook Nos. E22514,E26238)

As requested in ybur letters of 5/18 and 6/12/81 to L. J. Papa, the
21 blood samples submicrted then have been analyzed for perfluorooctanocate (Cgr.
Results and sample identification are given in the attached table.

As noted there, the analyses were done using a gzas chromatographic method
specific for Cg (Lab Method RNumber ES~567) but results have been reported as ppm [
for comparison with total organic fluorine analyses. Precision is + 10% relative
standard deviation over most of the concentratiomn range, somewhat less at the
jowest values. The lower limit for quantitation is 0.007 ppm F (0.01 ppm perfluoro-
octanoic acid), with a detection limit of " 0.004 ppm which can be distinguished
from the reagent background but not well quantitated.

Please contact me (772-4440) or L. J. Papa (772-2745) if you have an§
questions regarding the analyses. General questions on blood sampling can be
directed to J. W. Raines or L. F. Percival.

Attachment
jah

Key Words:
Perfluorocctanoic Acid
Perfluoroocctanoate
Blood Analvsis
GC
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TABLE 1

CONCENTRATION OF PERFLUOROOCTAKOATE IN BLOOD (a)

GC Analysis

TRAL No. Date Sampled P.R.No. Name

81-2218
81-2219
31-2220
81-2221
81-2222
81-2223
81-2224
81-2225
81-2226
81-2227
81-2228
81-2229
81-2230

81-2231
81-2232
81-2600
81-2601
81-2602

81-2603
81-2604
81-2758

(a) &nalysis
Acid in
packed c

(b) Although the analysis
concentrations are given in ppm fluorin

total or

Est imared uncertaincy is + 10X re
for quantitation is 0.007 ugF/g.
concentrations in that range cannot be well quant

< 0.007.

which cannot be distinguished from reagent background.

4/29/81
4/29/81
4/30/81
4/30/81
5/1/31 REDACTED
5/1/81

5/1/81

5/4/81

5/7/81

s5/8/81 o e
5/11/81 N ol
5/14/81 ey
5/14/81

s5/14/81
4/30/81
5/19/81
5/19/81

. REDACTED

5/28/81
6/1/81
6/19/81

¢l

Date Analvzed [Cg], ug F/g blo

6/12/81
6/12/81
6/12/81
6/12/81
6/12/81
6/12/81
6/11/81
6/11/81
6/11/81
6/11/81
6/8/81

6/8/81

6/8/81
6/9/81

6/8/81
6/8/81
6/17/81
6/17/81
6/15/81

&

6/17/81
6/17/81
6/26/81

0.034
0.009
0.76
0.098
0.64
0.031
0.17
3.¢
4.8
0.045
0.042
0.095
0.25

0.31
1.3
2.1
0.019
0.012

'0.057

0.75
0.095

is described in Lab Method ES-567 ("Determination of Perfluorooctanoic
Blood, Gas Chromatographic Method", S. Stafford, 4/3/81), using the

olumn GC analysis with perf luoro-n-octanoic acid as calibration standard.

is specifically for perfluorococtanoate (acid or salts),
e for comparison with the results of

ganic fluorine analyses. (ppm F = 0.688 x ppw perfluorococtanoic acid)

None detected (n.d.) is reported for samp

lative standard deviation.
The detection limit is ~ 0.004 ngF/g, but
itated and are reported as

The lower limit

les with [Ce] < D.004 ppm,

Y
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. Polymer Products Dept.
Teflon® Division
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E. I. ou PonT DE NEMOURS & COMPANY CC: C. G. McGlone-Tokyo
INCORPORATED S. Hayashi-Tokyo
P. O. Box 1217 D. K. Duncan - Wilm,

POLYMER PRODUCTS DEPARTMENT

PARKERSBURG, W. VaA. 26101

September 15, 1981

MR. S. TAKADA

MITSUI FLUOROCHEMICALS CO. LTD.
MIHO 3600

SHIMIZU

SHIZUOKA PREFECTURE

 JAPAN

PROPOSED EMPLOYEE BLOOD SAMPLING PROGRAM

We would like to obtain blood samples from a representative
group of employees at Shimizu Works to determine if there is a
significant difference between C-8 APFC dispersing agent values at
Shimizu and Washington Works. About twelve samples should be
enough. They should include several people who work around the
TEFLON® fine powder dryers because we believe that they are a major
source of exposure. Your plant has batch dryers whereas Dordrecht
and Washington Works have continuous dryers. We will analyze the
samples at Du Pont's Experimental Station and return the results to
you so that they can be given to the employees as confidential

medical information.

0139w
EID07937,;

\
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BACKGROUND

We have used C-8 at Washington Works for more than 25 years
and in earlier years it was handled less carefully than in recent
years. Limited data indicates that C-8 is persistent in the human
body and we have established a program to monitor selected employees
regularly. We have established engineering controls to reduce
potential exposure to C-8 and required the use of protective

equipment for some Jjobs.

Significant additional control effort began in 1979 after
3M Company(our supplier of C-8 APFC dispersing agent) advised us of
accumuiation of organic fluorine in the blood of some of their
workers. In March, 1981, 3M Company advised us that tests indicated
that oral doses of C-8 caused birth defects in rats. As a result,
we transferred all females of child bearing potential from jobs with
significant potential for C-8 exposure and increased our efforts to

prevent exposure.

Du Pont's Haskell Laboratory is making tests to determine
if exposure by inhalation of C-8 causes birth defects and also is
making tests with oral doses similar to the 3M tests. We expect
results of these tests in about a month. 3M Company is repeating

their original study and we expect to receive some information in
October, 1981.

" EID079373
0139W '
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Samples of blood taken at Washington Works showed that

" polymerization operators had an average of about 5 ppm organic .

fluorine and the maximum value was about 29 ppm. Monomer operators
and professionals generally had much lower values. We sampled some
employees in the TEFLON® Division at Dordrecht Works in May, 1981,
and we found that the C-8 content of their blood samples was very
similar to results at Washington Works. There appears to be no
background level of naturally occurring C-8 in blood samples. A
| thorough study of the employees health records showed no conclusive
evidence of effects resulting from exposure to C-8.

We have asked Haskell Laboratory to establish an acceptable
level for C-8 in workers blood that will be the basis for managing

our blood monitoring programs.

We will be glad to answer any questions and provide more

information that you may need.

Paul Thistleton
Senior Engineer

Technical Department

PT/nsw

D079374
0139w EID0753
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in Bl‘ood) : Status
0.45 Normal child - born June 1980.
. Transferred out of Fluorocarbons 4/79.
0.28 Normal child - borm Apri'l 1981..
0.078 Normal child - born April 1981.
Umbilical cord blood 0.055 ppm.
1.5 Five—moaths—pregnant. On Fuqm&ﬂcf /lavb
0.013 Pive months\ pregrant. WM(LM e Qugudt /fﬁl
2.5*% © Child - 2 plus’ yea
: Unconfirmed eye and tear duct defect
A .
= 0.048 Child - 4 months.
< oswand ey defect.
3 0 ﬂ/ﬂpp
21007 Dpaed ilh — Ao Yoy 147
#Current blood level - in fluorocarbons area only one month
before pregnancy.
/Rurrar/_\__ :
~ [
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E. |. ou PonNT DE NEMOURS & CoMPANY

INCOMPORAYED

WILMINGTON, DELAWARE 19898

POLYMER PRODUCTS DEPARTMENT -
EXPERIMENTAL STATION

PERSONAL AWD CORFIDENTIAL

October 2¢, 1981

TGC: =3. v, L. POWER - PPD, Parkersbure
i: €. S. STAFFORD :
FROM: S ORD GAM)/

AHALYSIS OF BLOCD SAMPLES FOR FERFLUOCROOCTANCATE
(Job Wc. 810-5T78; PRAL Hos. 1-1363-L433€;
N¥otevock HNos. roz51L ,F26238,E27432)

4s requested in your letter of 9/22/81 to L. J. Papa, the 2L tlood sarrples
sutzitteé then have been analyzed for perfluorocctanoate (Cg) ty the usual ges
chroratogrsphic method £S5-5€7. PResults and sample idertification ere giver inr zhe
attached teble.

Attachrment
Jakb

ey Words:
Perfluorcoctanoate

GC
Bblood Anslysis
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TABLE 1

CONCENTRATION OF PERFLUOROOCTANOATE IN BLOOD (a)

(a) Analysis as described in Lab
Acid in Blooéd, Gas Chrometogrephic Method
packed colurm GC analysis with perfluorc-n-—oc

(v) Although the analysis is speci
concentratio:s are given in ppm fluorine
total orgenic fluorine analyses.
Tstimated uncertairty is + 10% relative
fcr guantitetion is 0.007 veFle.
concentraticrs in thet range cannot te wel

Lore detected (n.d.) is reporteé for samp

which cannot be distinguished from reagent bvackground.

< 0.007.

(ppm F =

m™he dGetection limit is

(cal, Ung/g bl

Sample GC Analysis
PRAL No. Date Sampled P.R.No. Name Date Analyzed
81-L363 9/6/81 10/5/81
81-L:36k 9/8/81 10/2/81 "
81-4365 9/8/81 10/2/€1
61-L3E6° 9/9/81 10/2/81
B1-4367 9/9/81 R E DA C TE D 16/5/81
81-L368 9/9/8% 15/2/81
g1-4369 9/9/81 10/5/81
814370 9/10/€% 10/8/81
81-L4371 9/10/81 10/5 & 10/6/81
81-b372 9/10/82 10/5/81
81-14373 9/11/81 <7 10/5/81
E1-L37h 6/11/8% QJ\ 10/5/8L
81-L375 9/14/81 (QF;}‘W 10/5 &% 10/6/81
81-L376 9/1k/82 Q:s‘" 10/8/€1
81-L3T7 9/15/8% 10/9/81
£1-1378 g/15/%1 10/8/5%
81-4379 9/16/2% 10/8/81
&1-4380 5/16/E2 10/8/82
61-k38% g/1E/E2 10/€/81
&1-L382 9/17/8% ~ 10/8/81
81-4383 9/17/81 i E 9 A CT E D 10/11/81
81-438k 9/18/61 10/8/81
_ 81-L385 9/20/6% 10/6/61
21-k438€ 9/20/31 10/6/61

The lower .
v 0.00k ugF/g, Tut
1 guantitated and are reportel ac
les with [08] ;‘0.0oh TP
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Hethod ES-56T ("Determination of Perfluorcoctancic
" g. Stafford, k/3/31), using the
tanoic acid as calitretior standarc.

fically for perfluorooctancate (acid or saits),
for comparison with the results of

0.688 x ppm perfluorocctanocic zcié)
standard deviation.

irit
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AR 26 — 1304

CC: Manufacturing Superintendents
Process Superintendents :
Maintenance Superintendents °
Chief Chemist
Research Superintendents
Power & Services Superintendent
J. R. Farmer, Construction

December 15, 1981
TO: FLUOROPOL YM UPERVISION
FROM: R. J. BURGE

C-8 (FC-143) STATUS REPORT

On April 1 we advised you that 34, in a preliminary study, had
observed birth defects in the eyes of unborn rats when C-8, also known as
FC-143 or ammonium perfluorooctanoate, was fed to pregnant female rats. Based
upon those findings, we decided it was necessary to exclude female employees
of childbearing capability from areas where there.is potential for exposure to
C- 8.

We indicated that further studies by DuPont and 3M would be
undertaken promptly to determine the significance, if any, of the findings as
they might relate to employee exposure, We would like to share with you the
results from these studies that we have to date.

Thus far, based on our review of the results of these further
studies, it does not seem that the observed effects in the eyes of the unborn
rats were due to C-8. Also in the new studies, rat pups delivered by C-8
exposed females showed no eye defects. Rather, it is believed that in the
original studies, 3M's technique for the very difficult job of preparing the
fetal eye tissue for microscopic examination resulted in the alterations noted.

3M has another toxicological test underway that will be completed the
first quarter of 1982, At that time we expect to have all the data available
and will assess if it is necessary to continue excluding female employees of
childbearing capability from areas of potential exposure.

Until a final determination 1is made, we continue to advise that
employees defer giving blood unti] the blood level of C-8 returns to
background levels. We also advise that females who have an organic fluorine
level above background should consult with their personal physician prior-to
contemplating pregnancy. We will provide pertinent information we have on C-8
to employees' personal physicians.

:cke
Attachment EID089462

Ref:3962A
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QUESTTONS AND ANSWERS

(To be used by supervision as needed to answer questions,)

If there are any questions' not answered below, they should be referred to
Plant Management.

Q1
Al

Q2

A2

Q3

Q4

A4

Q5

AS

Will women who left the area be allowed to.return if they cho:)s'e?

Not at the present time. This will be re-assessed in early 1982 when
further toxicology tests are completed.

Well, what if you decide it's okay for women to work in the area? How
will the women who left get back in? '

If it is finally determined that C-8 is not a teratdgen, then females of
childbearing capability will be allgwed to return to the area. We are
reviewing the procedure for return and will have an answer by the time
the final studies are completed. )

What will the Company do for those female employees who decided to
become sterilized? '

We strongly recommended against sterilization for Jjob-related reasons.
Each woman was told that her employment, her pay rate, and her benefits

would be fully protected and there was no need to consider a surgical.

procedure. Any decision for surgery was a personal matter, and the
Company cannot assume responsibility for it.

It looks 1like the peoﬁle in the laboratories may have fouled up. What
do you say to that?

The people at 3M conducting the experiments had the responsibility of
trying to relate the effects seen in animals to those that mi ght occur
in humans., They needed to be very cautious. In this case in the
preliminary study, they believed they saw an abnorma! effect. They are

required by law to report the preliminary results even though, as in

this case, they knew further testing was required.

Why did you act on just the prelim‘iﬁary study instead of waiting for

final results?

We recognized that the test was prelimi nary, but it was a precaution we
took until results of all follow-up studies were available.

EID089463
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POLYMER PRODUCTS DEPARTMENT

247 AEV. 100

CC: R. N. Taylor
. W. A. Bower

~‘..—-~;‘ Y. L. Powel.', HOD'

E. 1. ou PonT bE NEMOURS & COMPANY

P.:';;":zn. AR&aé—— nga

PARKERSBURG, W. VA. 26101

December 18, 1981

' TELECOPY TO:
PERSONAL & CONFIDENTIAL _ T R. D. INGALLS, M5625
FROM:
TO: R. D. INGALLS J. F. DOUGHTY - WASH. WORKS "y
WILMINGTON (Pg. 1 of 1) W oo™

FROM: J. F. DOUGHTY

QUESTIONS ON C-8 STATUS REPORT

Ref: C-8 (FC-143) Status Report, December 15, 1981.

Dr. Power communicated the information in the reference document
to several of the females. 7Two of them had questions that we could not
answer. We would like help in obtaining these answers.

The first person has a child with birth defects around the eye,
She would like to know if the 3M studies found any malformations other than
right in the eye. She is especially concerned about the eye 1id. She
would also like to be able to read the reports from the Du Pont animal
studies herself. '

The second person has.a child with 0.4 ppm C-8 in its blood.
 She would like to know what is the safe blood level for her and the baby.
She would also like to know if a baby's liver is more susceptible to
damage by C-8 than that of an adult and what signs and symptoms she
should be alert to. Lastly, she would like to know if the studies showed
any other embryological effects. .

000180
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There's a world of things we're doing something about
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¢c: C. F. Reinhardt, CR&D, Haskell
R. E. Staples
G. L. Kennedy
i B. W. Karrh, M.D., ERD, N-11400
E. I. ou PoNT bE NEMOURS & CoMpPaNY
comronareo C- frad

HaskeLL LABORATORY FOR ToxicoLoGy

AND INDUSTRIAL MeDICINE AR & & 6 —— ’594

ELxTOoN RoaD, NEWARK, DELAWARE 19711

CENTRAL RESEARCH AND DEVELOPMENT OEPARTMENT February 4, 1932

CONFIDENTIAL

MEMO TO: M. A. SMOOK

PPD
CHS 314 |
' Ly et ~
FROM : B. C. McKUSICK o L LY ety

MEETING WITH 3M ON C-8 (FC-143)

You, I, G. L. Kennedy and R. E. Staples met with
E. Lamprecht (pathologist), F. D. Griffith (toxicology
manager) and W. Pearlson (regulatory manager) of 3M in
Chicago, February 3. :

Lamprecht described two negative oral teratology
studies with C-8, one in rats, one in rabbits. Griffith
gave us a copy of the rat report. The rabbit report is
circulating for approval and should be in official form
in about two weeks. :

Staples described the two Haskell teratology studies
in rats, one feeding and one inhalation study. Both are
negative. I gave Griffith a copy of each report.

Kennedy reported work on the rate of transfer of C-8
across the placenta to the fetus in pregnant rats. He
also described studies to establish where C-8 concentrates
in blood,

Pearlson reported on blood organofluorine of some
600 employees at two plants. Most employees had levels in
the 1-5 ppm range, but a few were in the low twenties.
Levels were similar in a plant using C-8 and in one using
two other fluorosurfactants (probably RpSO3M and a fluoro-
alcohol). Average levels have been slowly dropping with
tighter standards and better work practices, but seem to
be leveling off. An examination of liver enzyme levels
confirmed earlier studies in showing no adverse health
effects related to organofluorine in the blood.

EID071712

. BETTER THINGS FOR BETTER LIVING ... THROUGH CHEMISTRY
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M. A. Smook -2~ February 4, 1982

We set Wednesday, March 3, as a date to inform
employees of the results of the teratology studies. I will
exchange employee statements by phone with Griffith or
Frank Ubel on March 1.

During the week of March 10, Pearlson and a 3M toxi-
cologist will report the conclusions from the four tera-
tology studies of C-8 to EPA. They will also report on
related work on two other fluorosurfactants. They will give
EPA the reports of their two studies. I will accompany
them to give EPA the reports of the two Haskell studies and
to answer questions on those studies if EPA has any. Plans
for the EPA visit should be ready by March 1.

Staples will determine a suitable journal for publishing
the teratology studies. He will prepare a paper on the Du Pont

work and Lamprecht will prepare one on 3M's work. The papers
will be submitted at the same time in the second guarter.

BCM/ms

EID071713

000182

OR/0n0ANA






AR 286 — 1395

March 1, 1982

C-8 (FC-143) EMPLOYEE COMMUNICATION

In April of last year we informed you of results of a preliminary 3M
study in which birth defects were observed in the eyes of unborn rats when C-8
was fed to pregnant female rats. Extensive animal studies were initiated
promptly by both DuPont and 3M. Results of these studies showed no eye
defects or other birth defects in either the unborn or the rat pups. It was
concluded that ‘the alterations observed in the preliminary study were not
caused by exposure to C-8 as originally suspected, but instead were caused by
3M's technique of preparing the fetal eye tissue for microscopic examination.

3M has just completed a study wherein pregnant rabbits were exposed
to C-8. No eye or other birth defects were found in this study.

Since C-8 has not been shown to produce teratogenic effects in the
several animal studies, we conclude that female employees of childbearing
capability no longer need to be excluded from areas where there is potential
for exposure to C-8.

A1l employees both male and female, are now eligible to work in
TEFLON®,  Normal plant bidding procedures will be followed for wage roll
employees wanting to move to TEEFLONe. v

The following guidelines will dpply for ex-TEFLON® wage roll females
who were moved to other divisions last April and are successful bidders on
gate postings of ‘openings in TEFLON®: :

o Upon their return via normal bidding procedures, employees group seniority
will be calculated as though these e loyees never left. Therefore, time
spent in other divisions since April 1981 will count as TEFLON® group
service if these employees elect to bid back to the TEFLON® area.

e This group service provision will apply to each female wage roll employee
who was removed from TEFLON® last April, for a period of one year or until

fach has at least one opportunity- to be a successful bidder, whichever is
ater, -

In view of the absence of teratogenic findings in the animal studies,
and the absence of evidence of adverse health effects in employees at 3M and

DuPont who may have been exposed to C-8, we are no longer advising against
blood donation.,

EID089464
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T easis ey e cc: . W. Karrh, ERD, N-11400 C—#Aﬁ‘f

Reinhardt, CR§D, Haskell
Kennedy, CR§D, Haskell
Staples, CR§D, Haskell

HASKELL LABORATORY FOR TOXICOLOGY
AND INDUSTRIAL MEDICINE
ELKTON RoAD, NEWARK, DELAWARE 19711

B. W
- G. A. Hapka, Legal, D-7090
Qﬂ]ﬂlb E. D. Champney, Jr., PPD, D-11070
s J. T. Smith, Jr., PPD, D-12004
.l.o M. A. Smook, PPD, CHS-314
E. 1. ou PonT g Nemours & Company I+ - Stowell, PA, D-8135
C. F.
G. L.
R. E.

CENTRAL RESEARCH AND DEVELOPMENT DEPARTMENT

March 15, 1982

PERSONAL § CONFIDENTIAL AR L6 — 1396

MEMO TO: J. W. RAINES
PPD, M-5625

/\
' V'/.’ ’-’/ "/‘-’ ’ -
FROM  : B. C. McKUSICK 'ﬁt/¢'«.'%é'(ﬁa%

REPORT OF FC-143 TERATOGENIC STUDIES TO EPA

On March 12 Frank D. Griffith and William H. Pearlson of
3M and I reported results of teratogenic studies on three fluoro-
surfactants to EPA. This was a follow-up to 8e notifications to
EPA by 3M reporting teratogenic findings on a fluoroalcohol, a
fluorosulfonate, and ammonium perfluorooctanoate (FC-143; C-8).

Thirtecn pcople from the EPA Office of Toxic Substances,
including Frank Kover, Terry O'Bryan, Joseph Seifter (an in-
“house toxicology consultant), and Elaine Francis (a teratolo-
gist) met with us for nearly two hours. Pearlson said that
although full tcratogenic studics on the alcohol and sulfonatc
and a dosc-ranging study on FC-143 had earlier indicated that
all three caused an eye defect in rat fetuses, 3M now believed
that none of the substances caused this defect. He gave EPA
copies of reports on two 3M studies of FC-143 that were subse-
quent to the 8¢ notifications, and said that no significant
teratogenic effects were noted, in the eye or elsewhere. I
supported his position by giving EPA reports of the two nega-
tive teratogenic studies of FC-143 by Haskell Lab. I said that
few substances had been so extensively examined for teratogenic
effects as FC-143, with a total of four full-scale studies car-
ried out in two laboratories in two species of mammal by two
routes of administration; that although the eye had received
more attention than usual because of the initial indications
of eye defects, both skeletal and soft tissue had been thor-
oughly examined for teratogenic effects and then none had been
found; that the absence of eye defects had been reinforced by
examining the eyes of juvenile rats born of exposed mothers
and finding their eyes normal.

BETTER THINGS FOR BETTER LIVING ... THROUGH CHEMISTRY EID071705
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PERSONAL & CONFIDENTIAL

J. W. RAINES ’ -2- March 15, 1982

Pearlson explained how, after FC-143 was shown not to be a
teratogen, 3M reexamined the data on the other two fluorosurfact-
ants, and concluded that they did not cause eye defects after all
(he pointed out that the alcohol caused defects in other organs
at high exposure levels). A few of the EPA people seemed to find
it hard to understand how highly positive findings with good dose-
response relationship could subsequently turn out to be negative.
I don't think Pearlson and Griffith completely convinced the
skeptics by their response, which included the factor of bias
through not examining the slides blind. Hence, although the EPA
people seemed to agree with the conclusion that there is no good
evidence that FC-143 is a teratogen, some were hesitant about
agreeing that the other two fluorosurfactants had not caused
eye defects in rat fetuses.

EPA officials said that there is no mechanism for withdraw-
ing an 8e notification or for EPA to declare it not a cause for
concern. However, the 3M and Du Pont reports of studies on
FC-143-will be placed in the same file as_the 8e notice, and
should anyone ask about the 8e notice on FC-143, he will be told
about the conclusions of the reports. -

BCM/bjd

EID071706
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Reinhardt/B. C. McKusick
Raines ~ PPD - M-5625
Hundley/R. W. Hartgrove
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ES-357¢ REV. 1.70
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E. I. ou PonT DE NEMOURS & COMPANY C/_ ?//ﬁ?%

INCORPORATED

WILMINGTON,. DELAWARE 19898

CENTRAL RESEARCH & DEVELOPMENT DEPARTMENT AR & & 6 ] a q 7

HASKELL LABORATORY
FO®m
TOXICOLOGY AND INDUSTRIAL MEDICINE March 16, 1982

Dr. Joseph Seifter

TS-792

Office of Toxic Substances

U. S. Environmental Protection Agency
401 "M" Street, S.W.

Washington, D.C. 20460

Dear Dr. Seifter:.

We have studied the placental transfer of 14C-perfluoro-
octancate (C-8) in the albino rat by orally administering the
chemical on Gestation Day 19 and following maternal blood and
fetal tissue levels of the radiocarbon at 2, 4, and 8 hours
after dosing. Maternal blood and placental levels of 1l4C in-
creased between 2 and 4 hours then decreased between 4 and 8
hours after dosing. The ug eguivalents in maternal blood were
approximately 12, 20 and 12 ug/ml at 2, 4, and 8 hours post-
dosing, respectively. Corresponding fetal levels (whole body
assays) were 0.7, 3, and 3 ug/ml. These data demonstrate that
l4c-labelled C-8 does transfer across the placenta of the rat.

Please call me (302-366-5259) if you have any further
questions.

Sincerely,

QR Y, Knaet, (}

Gerald L. Kennedy,
Section Supervisor,
Acute Investigations

GLK:scg

EID071704
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E. |. ou PonT DE NEMOURS & COMPANY

INCORPORATED

WlLMlNGTON. DELAWARE

EMPLOYEE RELATIONS DEPARTMENT

November 23, 1982

PERSONAL & CONFIDENTIAL

J. W. RAINES
POLYMER PRODUCTS DEPARTMENT
M-5625

SCRUBBING OF FINE POWDER DRYER EXHAUSTS
{Letter J: W. Raines - B. W. Karrh 11/2)

I appreciate the opportunity to review and comment
on the information attached to your referenced letter (October 27
letter T. M. Kemp to H. V. Bradley - same title).

All of our presently available data indicate there is
no chronic health effect due to the low levels of exposure to
C-8 that Washington Works employees are experiencing. We do know,
however, that the material accumulates in the blood and has a
relatively long half-life. Also, our C-8 human exposure experience
is quite limited in time.

Based on ESD's evaluation, Kemp states that the annual
mean concentration on site of emitted C-8 will be 0.35 ;ug/m3 or
3.5% of the 10 ug/m3 AEL but excursions to as high as 165% of the
AEL can occur. Kemp further states that scrubbing will reduce
the general Washington Works employee exposure to C-8 by more
than 90% but he reasons that there will be small overall lmprovement
for the general employee because of the low exposure anyway. It
is somewhat intriguing that the lowest Washington Works levels
are in the Teflon® area itself.

Even though the C-8 exposure to plant employees is
small, I recommend that available practical steps be taken to
reduce this exposure because:

e Our knowledge of the chronic health effects from
long-term exposure to low levels of C-8 is quite
limited.

® C-8 is retained in the blood for a long time,
creating concern in other areas such as blood
donations, etc.

EID096449
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e All employees, not just Teflon® area workers, are

exposed.

There is obviously great potential for current or
future exposure of members of the local community

-~ from emissions leaving the Plant perimeter.

Please let me know if you wish to discuss this further.

MEDICAL DIVISION

[ aar.

Bruce W. Karrh, M.D.
Director

BWK:set

EID096450
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H_R’aaé— ’aqq vo: T. A. Foster

August 29, 1984

‘a

PERSONAL AND CONFIDENTIAL

T0: J. A. SCHMID

FROM: J. F., DOUGHTY
52&A%%?‘¢J¢¢1§L’

SUMMARY OF C-8 IN WATER SAMPLING PROGRAM

This letter summarizes the sampling procedure and the results of the pro- -
gram to obtain C-8 concentration data for drinking water down river from
the plant. The original set of samples were taken on March 15, 1984, A
second set of samples was taken at selected locations on June 4, 1984,

The samples were taken by going to gas stations or small grocery stores in
communities down stream of the plant and asking to have a plastic jug
filled with drinking water. The sample obtained was then transferred to

8 0z. glass bottles. Two bottles were obtained. One bottle was used for
analysis and the second was used as a retainer for future use if needed.
Samples were also obtained up river to check for a background or blank and
to insure that the samples were not being contaminated in the sampling
procedure.

The original plan was to have the samples analyzed here on plant by a
modification of the procedure used to determine C-8 in air. To get sensi-
tivity below the concentration calculated for dilution of C-8 emissions by
the river flow, a sample size of 100 ml was freeze dried. The subsequent
analysis produced high and inconsistent blanks and data. When the analyti-
cal problems could not be resolved on plant, the samples were sent to the
Experimental Station for analysis by a modification of the C-8 in blood
procedure. The details of the analytical procedure are given in the at-
tached letter from S. R. Laas to J. F. Doughty.

The table below shows the locations of the samples taken on 3/15/84, the
sample designation, and any comments.

SAMPLE DESIGNATION COMMENTS
Parkersburg P ~ Taken from my
home.
Washington Works WW Taken from drinking
fountain.
Distribution Center 0 private well back O00189
of Parkersburg : from river.

B EID079096
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J. A. SCHMID -2 - AUGUST 29, 1984
SAMPLE DESIGNATION ~ COMMENTS

Powell's Store W8 Thought to represent
Washington, WV ’ Lubeck water.
Mason's Village Mkt L
Little Hocking, Ohio
Oiler Exon B Private well
Belleville, WV
Reeds Country Store RD
Reedsville, Ohio
Randy's Amoco RW
Route 68
Ravenswood, WV
Gulf Station R Known to be city
Racine, Ohio water.
Gulf Station PP
Route 2
Point Pleasant, WV
Sohio Station G First community to
past bridge to WV take water directly
Gallipolis, Ohio from the river,

The table below shows the locations of the samples taken on 6/4/84, the
sample designation, and any comments.

SAMPLE DESIGNATION COMMENTS
Du Pont WW Taken from drinking
' fountain.
Powell's General Store W8

Washington, WV

Lubeck Pennzoil LB In middle of Lubeck.
Lubeck, WV
Mason's Village Mkt L

Little Hocking, Ohio,

The attached letter to J. A. Schmid from J. F. Doughty summarizes the data
and the location of the samples in relation to the plant. Note that the
original value for the Little Hocking sample should be changed to 0.6 in-
stead of 0.8. This change is made by hand in the letter attached.

JFDoughty:0072¢t

Attachments EID079097
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PERSONAL AND CONFIDENTIAL

CC: T. A. Foster

June 14,1984

TO: J. A. Schmid

FRCM: % zoughty :
UPDATE on C-8 IN WATER SAMPLES

The attached table shows the C-B in water data including the most
recent data. I conclude the new data confirm the original data.

1. The Du Pont data shows that the test does not see C-8 up river
and the sampling system does not contaminate the sample.

2. The second Washington Sample had essentially the sane C-8
content as the first.

3. The new Lubeck sample shows essentially the same concentration
as the Washington sample. Thus the Washington sample is from the

Lubeck Water System as I suspect or at least the Lubeck system has
the same concentration. '

4. The original Little Hocking sample was very close to the

detection limit for the test. The concentration now appears to be
below the detection limit.

I do not plan to do additional sampling unless furthec information

is needed. The concentrations are very low and in my judgement
are not cause for concevrn.

EID079098
- 000191
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C-8 IN WATER (3/15/84) and (6/4/84)

.-_.—,-—————--——..—_—______———___—__—_—_

LOCATION DISTANCE . SIDE ppb C-BAX#
. (MILES) .
PARKERSBURG 7.5 up stream v ND
DU PONT 0.5 up stream W
(3715/84) : WD
(6/74/84) *  ND
DISTRIBUTION " 0.25 down streamkx WV ND
CENTER OF ’ ' :
PARKERSBURG
HASHINGTON 0.25 dovn stream WV o,
(3715/84) ‘ , - 1'27‘h1
(6/4/84) 1.0
LUBECK ' 0.25 dowm stream WV
(6/47/84) ' 1.5 .
LITTLE HOCKING 3 down stream OHTO - pt 437
(3/15/84) ot 42464
(6/4/84) ' HD :
BELLEVILLE 12 dovn stream WV _ 1D
REEDSVILLE 14 down stream OHIO ND
RAVENSWQOOD 29 dom stream v 1D
RACINE S0 down stream OHIO ND
POINT PLEASANT 74 down stream 1514 ND
%% GALLIPOLIS 79 down stream OHIO ND

*w2ll is back from tha river
x+first community to take water directly from the river

x=xvalues obtained from Experimental Station multiplied by 1.5 to
convert to C-8 vs F content originally reported

ND = below the detection limit of 0.6 as C-8 (0.4 as F)

£I00790498.0|
000192_
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Polymer Products Department

ce: S. C. Croft - 256
Research and Development Division M. A. Kaiser - 256
Experimental Station : T. K. Wu - 323 .

PRAL File - 256
I.C. - 323

ANALYTICAL REPORT

June 25, 1984

TO: J. F. DOUGHTY - PPD, WASHINGTON WORKS

FROM: S. R. LAAS MW

PERFLUOROOCTANOATE (C8) IN WATER
(Job No. 840-0670; PRAL Nos. 84-3201-6; 3464-68; 3979-82, Notebook No. E27552)

Fifteen samples of water have been analyzed for perfluorooctanoate
(C8) by electron capture gas chromatography. Method ES-567 was used with the
following modifications: sample size was 10g; lyophilization was~v18-20
hours; concentration of perfluorodecanoate internal standard was decreased 10
fold. Spiked standards at concentrations of 0.1, 0.2, 0.3, 0.4 ppb were
examined. A reproducible detectable peak was observed for 0.4 ppb and we have
used this as our detection limit. No C8 peak was detected in the spiked
standards< .4 ppb. For the quantitation we had linear calibration curves over
the range of 0.4 to 1 ppb. The samples were freezed dried, derivitized, and

analyzed in duplicate. The results are expressed as ppb fluoride where
ppb F = 0.688 x ppb perfluorooctanoate.

The results are given in the attached table. If you have any
questions, don't hesitate to call.

nsg
Attachment

Keywords:
GC

Perfluorooctanocate
Water

EID079099
0193

1260070



TABLE I

- Perfluorooctanoate in Water

Pral No. Designation ng F/g Water (pgb)(a)
84-3401 P n.d.
84-3402 D n.d.
84-3403 L 0.4
84-3404 G n.d.
84-3405 RD n.d.
84-3406 WB 0.8
84-3464 B n.d.
84-3465 WW n.d.
84-3466 R n.d.
84-3467 RW n.d.
84-3468 PP n.d. .
84-3979 WB 0.7 ;f

~
84-3980 L n.d.
84-3981 WW n.d.
84-3982 LB 1. .-

(a) n.d. = none detected; detection limit = 0.4 ppb.

000194
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DuPont
I'NTEROFFI1!1CE MEMORANDUM

Dates 12-May-1987 03:06pm EST
From: TONY PLAYTIS
PLAYTIS
Dept: TEFTECH
Tel No: 27738
TQ: ROGER ZIPFEL ( ZIPFEL )
CC: JOHN CRUM (¢ CRUM )

Subject: C8 In Water

Attached is 2 copy of the analytical report for our five water samples,
which are identified as follows.

#1 - Washington Works drinking fountain, B3.

#2 Powell’s General Store, Washington WV

#- Lubeck Pennzcil, Lubeck WV

#4 - Mason’s Village Market, Little Hocking OH

#5 812 20th Street, Vienna WV

C. L. Hill obtained samples 1-4 by driving to each location and asking to have
a plastic bottle filled with drinking water. Sample 5 was taken by D. K.
Moore at his home. All samples were taken on 3/13/87.

Note that the results are expressed as ppb F. When converted to ppb C8,
the result of 1.3 ppb becomes 1.9 ppb. This result is higher than those from

1984, but considering how close we are to the detection limit of the test, the
difference is probably not significant.

8076002

EID079091
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Polymer Products Department cc: M. A. Kaiser - 256
Research & Development Division S. R. Laas - 256
Experimental Station M. Lombarski - 269
B. S. Shepard ~ 323

G. J. Sloan - 323

B PRAL File - 256

I1.C. ‘ - 323

ANALYTICAL REPORT May 7, 1987

To: A. J. Playtis - PPD, Washington Works
From: M. J. Vilone and R. M. Vasta - PPD, ESL 269
gl

PERFLUOROOCTANOA&E (C8) IN WATER
(Job No. 870-441; PRAL Nos. 87-2933 - 2937, Notebook No. E44875)

Five samples of water have been analyzed for perfluorcoctancate (C8)
by electron capture gas chromatography. Method ES-567 was used with the
following modifications: sample size was 10 g; lyophilization was ~18-20
hours; concentration of perfluorodecancate internal standard was decreased 10
fold. Spiked standards at concentrations of 0.4, 0.5, 0.8, 1.0 and 1.9 ppb
were examined. A reproducible detectable peak was observed for 0.4 ppb and we
have used this as our detection limit. No C8 peak was detected in the spiked
standards <.4 ppb. For the quantitation we had linear calibration curves over
the range of 0.4 to 1.9 ppb. The samples were freeze dried, derivitized, and
analyzed in duplicate. The results are expressed as ppb fluoride where
ppb F = 0.688 x ppb perfluorooctanocate.

) The results are given in the attached table. If you have any
questions, don’'t hesitate to call.

gmn
Attachment

Keywords:
GC

Perfluorooctanoate
Water

EID079092
000196
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PRAL

87-2933
87-2934
87-2935
87-2936

87-2937

Perfluorooctanocate in Water

Designation
#1

#2
#3
#4
#5

ngfF/g9. H,0 (ppb) * é
n.d.

13 1 e ©°F
1.3 (5 =° c-8.
n.d.

n.d.

n.d. = none detected; detection limit = 0.4 ppb

Y se (—F
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INTEROFFICE MEMORANDUM

Date: 4-irlay—-1987 02:0%9pm

From: TONY FLAYTIS
FLAYTIS

Dept: TEFTECH

Tel No: 27759

TO: ROGER ZIFFEL ¢ ZIFFEL )

Subject: C8 in Wataer

The following results have been received by phones a lettar will
by the end of the week. The detection limit of the test is 0.4 oph.

Sample poh _CB

Washington Works 204
drinking fountain, EBI

Fowell s General Store,

1.3
bashington WV
Lubeck Fennzoil, Lubeck WY 1.3
Mazon’s Village Market, e 4
Little Hocking QR
812 Z20th Strest, Vienna W S04

000198

EID079094
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CC: R. J. ZIPFEL, WASHINGTON WORKS
z40 mEv.3/80 ] J. B. ARMITAGE
W. L. SPROUT, CRE&D
v D. G. WIKA
E. I._Du PONT DE NEMOURS & COMPANY

INCORFORA TEDR

WILMINGTON, DELAWARE 19898

POLYMER PRODUCTS DEPARTMENT

June 12, 1987

G. L. KENNEDY
CR&D DEPARTMENT
HASKELL LAB

AMMONIUM PERFLUOROOCTANOATE (C-8)

Please establish an acceptable level for C-8 in blood, and an

acceptable level for C-8 in community drinking water.

R focwrind STty

H. A. SMITH
SAFETY, ENERGY & ENVIRONMENTAL AFFAIRS
MANUFACTURING DIVISION

HAS/is

1000199
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CENTRAL RESEARCH AND DEVELOPMENT DEPARTMENT

HASKELL LABORATORY FOR TOXICOLOGY cc: J. 8. Armitage-
‘\?’ ANO INDUSTRIAL MEDICINE P2D, M-5622
’L\{ ) Ao W. L. Sprout
\v — (Y f
‘,’.'} L
v @ - o
W) A,
‘T,.’ v 4#
f\\1/ ))N‘J\)‘(\‘JJ ‘13'. “._\« Ju=~= 25, 1987
\J [ | ) w (.’l.\" ,‘._q .
. ?y Vs ‘QJ
I 3
T0: H. A. SMITH y) v
PPD
Ve,

M-5625 @

FROM: G. L. KENNEDY, JR.—.ddK

AMMONIUM PERFLUOROOCTANOATE
(Ref.: Letter HAS-GLK, 6/12/87

An acceptable level for ammonium perfluorooc:anoate (C-8)
in the Dlood of workers would be U.5 ppm, 1Ihis val.2 nas been
calculated using the average daily C-8 accumulation -ate observed
in new empioyees who were exposed to airborne concert-ations of
0.008 mg/m’ (memo, J. G. Loschiavo to R. J. Zipfel, 7.29/82).
From this data, a steady-state concentration of 0.5=2 opm, which
represents the dynamics of exposure and elimination. was

£°25/82).

estimated (Memo, T. P. Pastoor to J. G. Loschiavo, &
These estimates appear consistent with most of the -esarted human
data but the data base is not too extensive. In ad=Zition, in rat
inhalation experiments, no signs of toxicity were d=zected
following exposure to 1 mg/m”, an atmospheric concerz-ation
corresponding to a blood level in the male rat of 12 2om.
Extrapolation of the dats relating the concentratio~ cf C-8 in
the air tg blood levels in the rat-suggests that in-=s=_ation of

0.01 mg/m’° would result in blood level of approximaze_» 1 ppm
(equation is blood level = 12 Yait concenEraElon).

An acceptable level for community drinking waz=>. would be
This value has been arrlved at as follows: -

5 ppb.

AEL (8-hr TWA) is 0.01 mg/m’; a workes Sreathing

1. The
Assume 10C% absarption.

10m3/day would take in 0.1 mg.

2, Daily ingestion by man of 2 L of water/day: 3.1 mg/2L
(assume 100% absorption) = 50 ppb (a concencration in

Nater)o .
\ . '
Lo
SR
s
'S e
ap .- ,SD
J Ll . )
T 000200
P

NG EID078779
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3. However, community populations are not equivalent to
warker populations, Therefore, factor in a 10X ’
reductign - 5 ppb (concentration in water).

This doesn't take into account the time factor (worker
exposed 8 hours, not-exposed 16 hours, etc. whereas drinking
water intake could be anytime during 16 hours, off 8 hours,

etc.). However, the long half-life of this chemical in the blood
might make this consideration less important.

I hope that these suggested guidelines will b® useful.
Please call if you have any questions.

GLK:ms

000201
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AR 86 — 403

INTERQOFFICE MEMORANDUM '

Date:s 01-Apr-1991 11:07am

Froms VMSMail User ANDERSWP
ANDERSWP@ISCDCVM2@CDCIL1CMRGATE

Dept: 3

Tel No: ‘

j: BERGASPCSOCEGMRGATE
ubject: Request for CEG for Ammonium Perfluorococtanocate in Drinking Water

ate: 04/01/91 11:02:19%
ot BERGAS --CSOC Berg, Amy

[O0M: W. P. Anderson, Jr.

** Resending note of 03/28/91 15:26

JBJECT: Request for CEG for Ammonium Perfluorooctancate in Drinking Water
er our discussion, I am requesting you to ask the AEL Committee to
stablish a CEG for Ammonium Perfluorcoctanoate in Drinking Water. Per

nhe Haskell Lab Guide, "Setting Acceptable Exposure Limits,” I assume

hat the value we will get will be based on 20% of total intake allocated
o water; and B0Y to air since a CEG for C-8 has already been established
or air, :

am also requesting that the committee, or some special group from Haskell,
onsider the actual health effects- to residents adjacent to our Washington
,orks Plant from exposure to C-8. We believe that the level in drinking water
‘s ca. 2.7 ppb. AN air model by The Engineering Department estimates annual
ir exposure to ?garest residents of 0.025 ug/m3.
e would also like to know if the CEG value is by definition one that we can
xpect "life-time" exposure of community residents without any expected ill
ffects.

e would like to have this request honored as soon as possible so we can
ecide on our future path of action, -

c: SEPULVF --1SCDCVM2 Sepulveda, Fabiola ANDERSWP--ISCDCVM2 Bill Anderson

EID072215
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CC:  POLYMERS QCCUPATIONAL KHEALTH
COPY LIST

AR 886 — IHO4

JUNE 11, 1991

Sheimy greaies Tragh pegpl

T0: POLYMERS OCCUPATIONAL HEALTH SITE CONTACTS

FROH: //}AMY S. BERG

i
L,cn‘/, y ‘;L‘j AELs - ACCEPTABLE EXPOSURE LINITS

The foflowr'ng changes were made in the AEL list at the June
meeting. Please replace the corresponding pages in your AEL list with the
attached.

Ammonium Perfluoro- CEGw = 1 ug/L.
octanoate (C-8)
(Polymers) (3825-26-1])

DPX-E9636 (Used in AEL = 5 mg/m3 (8- and 12-hour TWA}),
Titus\ Herbicide) total dust. ‘
(AG) [122931-48-0)

Propylene Glycol AEL = 10 ppm (8- and 12-hour TWA).
Monomethyl Ether

Acetate (IMG) (108-65-6}

RODA (Chemicals) AEL = 0.5 mg/m3 (8- and 12-hour
{2479-46-1) TWA) .

Siduron (AG) AEL = 10 mg/m3 (8- and 12-hour TWA),
(1982-49-6} total dust).

Hydrazine (Fibers). An AEL of 0.05 ppm (8-hour TWA),
skin was established in 1990. When hydrazine came up for
finalization, it was decided to look at the data once
more. After reviewing these data, it was decided to
reduce the AEL to 0.01 PPm (8- and 12-hour TWA), skin.
These data will be part of an updated hazard

determination letter that will be released on June 7,
1991.

Dimethylacetamide AEL = 10 ppm (12-hour TWA), skia.

{127-19-5}
HCPC-~-123 EEL = 1000 ppa (2-60 minutes)
(306-83-2) with a 2500 ppa l-minute

_ . ceiling concentration. EID097177

Note that you were mailed a complete new list in Nay. Any pages
from old revisions or lists (with dates in the lower left cornér earlier
than May 15, 1991) should be discarded. '

000203
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FOR DU PONT USE ONLY

ACCEPTABLE EXPOSURE LIMITS (AEL) LIST - PREFACE

AELSs

AELs are exposure limits for chemicals (or for levels of
physical agents) set by the Du Pont AEL Committee. AELs specify
Time-Weighted Average (TWA) airborne concentrations, doses or
biological limits which should not be exceeded, and applicable
time periods.

AELs may be set to prevent health effects from exposures for
full workshifts (e.g., 8-hour or l2-hour TWA); or to prevent
effects from shorter period exposures such as irritation,
narcosis, odor or nuisance (e.g., l1S-minute TWA). As a general
guide, excursions to which short-period AELs apply should occur
no more than four times per shift and a recovery period of
approximately 30 minutes is required between excursions. In
addition, the corresponding full shift (8-hour or 1l2-hour) AELs
should not be exceeded.

AELs are set by the Du Pont AEL Committee, which includes
experts in toxicology, industrial hygiene, occupational medicine,_
pathology, and epidemiology. AELs are based on the best
available information from industrial experience, animal studies,
and controlled human studies. They are guidelines based on
informed judgment, and are not fine limits between safe and
dangerous concentrations. They are not for use as relative
toxicity indexes, limits for continuous uninterrupted exposure,
or proof or disproof of health effects. They should be
interpreted and applied by appropriately qualified personnel.
Specific questions or consequences of occasional excursions above
an AEL should be addressed to the Safety, Health and
Environmental Affairs (SHEA) Manager for your business or staff
function. Du Pont Engineering Standard S-12-T, “Strategy for
Workspace Sampling for Exposures to Chemicals”, provides
guidelines for evaluation of air sampling data.

An AEL is established in three basic steps. The first step
is a request for an AEL by a staff or business function. The
second is review of the available toxicity and human health data
followed either by a recommendation for a provisional AEL or a
recommendation for additional information (i.e., additional
testing, or more complete test data from another company). An
AEL is in effect but provisional for six months; it is then
reviewed to become a final AEL In light of workplace experience
and any new data. This review, the third step, concludes the
process. However, AELs are updated every five years, or sooner
if warranted by new data, by a special subcommittee appointed by
the AEL Committee. If this update indicates new data are
available that might result in a change in the AEL, the cherical
is referred back to the AEL Committee for review.

EID097178
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FOR DU PONT USE ONLY

COMMUNITY EXPOSURE GUIDELINES (CEGs)

CEGs are exposure guidelines that are expected to be without
any effect to members of the community during continuous 24-hour
a day exposure to a chemical or physical agent. CEGs may be
recommended for air or water or for both. As with AELs, CEGs are
based on the best avajilable information from industrial
experience, animal toxicity studies, controlled human exposure
studies, and epidemiological findings. However, because of the
variability of sensitivities of members of the community (e.q.,
the infirm, the old, the young, pregnant females, etc.), versus
the healthy worker involved with an AEL, a larger uncertainty
factor needs to be used in extrapolating these data to a CEG.

EMERGENCY EXPOSURE LIMITS (EELs)

EELs are set for emergency situations, such as a spill or
accidental release of a chemical. They specify brief durations
and concentrations from which escape is feasible without any
escape-imgai:ing or irreversible effects on health. .EELs are
only applicable to emergency situations where occurrence is
expected to be rare in the lifetime of an individual. .

OTHER SOURCES OF EXPOSURE LIMITS

AELs supplement any mandatory regulatory limits developed by
national or local governmental agencies. The more stringent
limit, either that developed by Du Pont or by the regulatory
agency, shall apply. :

The American Conference of Governmental Industrial Hygienists
(ACGIH) annually publishes a booklet containing Threshold Limit
Values (TLVs) for many chemical substances and physical agents.
Also, the American Industrial Hygiene Association (AIHA)
publishes Workplace Environmental Exposure Limits (WEELs) for
some chemicals not found in the TLV booklet. ACGIH TLVs and AIHA
WEELs should be used as guidelines for workplace exposures if no
Other more appropriate limit exists. If a staff or business
function has some concern about the validity of a TLV or WEEL,
then the AEL Committee should be asked to establish an AEL.

Other compilations of limits (e.g., American Society of
Testing and Materials (ASTM) and American National Standards
Institute (ANSI) should be used after consultation with your
Safety, Health and Environmental Affairs Manager and with Haskell
Laboratory.

EIDQ971 70
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FOR DU PONT USE ONLY

HAZARD DETERMINATION GUIDELINES

(1)

In Du Pont, hazard determination is defined in a corporate
policy (1) quoted below:

when toxicologic and/or epidemiologic data indicate that a
chemical might present a carcinogenic, reproductive,
developmental, or mutagenic hazard, any staff or business
function which proposes to initiate the hazard
determination procedure shall inform other interested

staff and business functions before issuing a formal
request for such determination. Following receipt of the
request, the Director of Haskell Laboratory and the
Corporate Medical Director shall evaluate the data, and
after review by the Vice President of Safety, Health and
Environmental Affairs, shall discuss their evaluation with
the involved staff and/or business functions. This
discussion should cover the extent of knowledge about the
hazard associated with the chemical and should also give an
indication about the potency of the chemical.: The Director
of Haskell Laboratory and the Corporate Medical Director
will confirm the results of the discussion by letter to the
appropriate SHEA manager(s) or their representative.

Carcinogens, developmental and reproductive toxins, and
mnutagens are defined as follows:

Carcinogen ~ A substance or agent with the potential to
produce or incite cancer. Potency is determined by
consideration of the following factors:

Amount of chemical (dose) required to produce the effect
Route of exposure

Type of tumor(s), site, benign or malignant

Number of animal species affected

Tumor incidence

Time to tumor formation

Metabolism

Genotoxic effects

Other factors such as hormonal status, target organ

for non-carcinogenic lesions, etc.

Substances or agents considered potent are identified on the
AEL List by a capital letter C; less potent substances or
agents are identified by a small letter c; substances or
agents not considered to be carcinogens are identified by a C
in parentheses, e¢.g., (C).

“Guidelines: Control of Carcinogenic, Reproductive,
Developmental, and Mutagenic Risks Posed by Chemicals Made
or Used within Du Pont®". ELC Corporate Policy and
Guidelines, 1IC (FPebruary 1990). EID097180

-3-
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FOR DU PONT USE ONLY

Developmental Toxin - An agent with the potential to
interfere with the development of an individual while in
utero or after birth. -

Potency is determined by the Developmental Hazard Index

(DHI) which is the ratio of the minimum ‘dose toxic to the
mother and the minimum dose toxic to the conceptus.
Substances or agents with DHIs of greater than S are
considered potent and are identified on the AEL List by a
capital letter D; DHIsS of 3 to 5 indicate a less potent
substance or agent and are identified on the AEL List by a
small letter d; substances or agents with a DHI of less than
3 are not considered developmental toxins and are identified
on the AEL List by a D in parentheses, e.g., (D).

Reproductive Toxin - An agent with the potential to affect
adversely the reproductive process of adult males and/or
females.

Potency is determined as follows:

® Reproductive toxicity occurred at a dose level -
considerably below that resulting in other signs of
toxicity. These substances or agents are considered
potent and are indicated on the AEL List by a capital
letter R. Male or female will also be indicated if
reproductive toxicity occurred only in one sex.

® Reproductive toxicity occurred at a dose level at or just
below that resulting in other signs of toxicity. These
substances or agents are considered less potent and are
identified on the AEL List by a small letter r. Male or
female will also be indicated if reproductive toxicity
occurred only in one sex.

® If reproductive toxicity occurred, but only at a dose
level considerably greater than that resulting in other
signs of toxicity, these substances or agents are not
considered reproductive toxins and are identified on the
AEL List by an R in parentheses, e.g., (R).

EID097181
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FOR DU PONT USE ONLY

MutagenA- A mutagen is an agent with the potential to cause
permanent heritable damage in germ (reproductive) cells of
exposed individuals. A substance is identified as a mutagen
if it is:

e A proven germ cell mutagen,

® Positive in a mammalian in vivo germ cell assay for gene
mutations or chromosome aberrations, and/or

e Positive in a mammalian in vivo somatic (non-reproductive)
cell assay for gene mutations or chromosome aberrations,
and, in addition, the substance is either positive in a
mammalian in vivo germ cell assay for DNA damage and
repair, or is identified on the AEL List as a reproductive
toxin.

Potency is determined by evaluating the following:

e The experimental design and route of administration.

e The dose required to produce genotoxicity.

e The magnitude of the genotoxic response and the presence:-
of a dose-response relationship. oo

e The general concordance of positive findings among -
different germ cell genotoxicity assays (if known).

e The genetic endpoint assessed (gene mutations, chromosome
aberrations, DNA repair).

Potent mutagens are identified on the AEL List by a capital
letter M whereas less potent mutagens receive a small letter
m. Agents not considered to be mutagens are identified by a
capital letter M in parentheses, e.g., (M).

LIMITS FOR NON-PIBROUS AEROSOLS

The particle size distribution of inhaled material plays a
major role in how much and where naterial is deposited within the
respiratory tract. In general, particles having a mass median
aerodynamic diameter greater than 30 micrometers are non-
respirable. Respirable-size particles are typically defined as
particles with a mass median aerodynamic diameter of less than or
equal to 3 micrometers. Particles between 30 and 5 micrometers
are deposited in the upper respiratory tract (nose) and do not
pose a significant hazard to the airway and gas exchange region
of the lung. Respirable particles which can deposit in the gas
exchange region (< 1 micrometer) can interfere with oxygen
transfer or pass directly into the blood. Some AELs for aerosols

;__///pertain only to the respirable fraction and these would be so
designated on the AEL list. Compliance with respirable fraction
AELs is determined from the fraction of aerosol passing a size
selector. Thus, when sampling for particulate in air, the
gaiticle size (respirable fraction) must be outabl;shod.ao
ollowss

EID097182
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FOR DU PONT USE ONLY

RESPIRABLE AEROSOL DEFINITION

Some AELs for aerosols pertain only to the respirable ..
fraction, i.e., that portion of the aerosol which is small enough
to reach the lower respiratory tract. Compliance with these AELs
should be determined from the fraction of aerosol Passing a sjze
selector with the following characteristics (2).

Aerodynamic
Diameter (microns) Percent Passing Selector
< 2.0 90
T 2.5 75
3.5 50
5.0 25
10.0 0]

The AEL for particulates is generally expressed as milligranms
per cubic meter (mg/m”) total particulate. Respirable fractions
are routinely assumed to be not more than 1/2 of the total
particulate limit. Limitg are established on a respirable
fraction basis only when the particulate poses a significant N
hazard to the airway gas exchange region of the lung.

LIMITS FOR FIBERS

Fibrous dusts present a special hazard because the physical
properties of dust (length versus width of the particle) impart

special aerodynamic and, as a result, toxicologic
characteristics.

A fiber is defined as a particle having an aspect ratio
(length:width) greater than 3. In addition, the fiber must be ot
respirable size. :

Until recently, a mass standard was used for quantification
of fiber exposure. However, it has now been demonstrated that
the utilization of gravimetric concentrations for comparing the
relative toxicities of different fiber types is misleading. For

this reason, fiber concentrations are usually reported as
fibers/cc.

The AEL Committee hag established an upper limit of 2
fibers/cc which incorporates advancing understanding of the
biological consequences of deposition of respirable fibers.

- EID097183

(2) AIHA Aerocsol Technology Committee: Interim Guide for
Respirable Mass Sampling, Am. Ind. Hyg. Assoc. J., 31(2):133
(1970).
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FOR DU PONT USE ONLY

NUISANCE DUST LIMITS

Nuisance dusts are those that appear to have no biological
effects at exposure levels that do not overload lung clearance
mechanisms. Total particglate concentration for nuisance dusts
should not exceed 10 mg/m”. This limit is set to prevent reduced
visibility, to prevent deposits in the eyes, ears and nasal
passages, and to prevent injury to the skin or nJdcous membranes
caused by chemical contact or by the mechanical process of
cleansing. Respirab}e concentrations of nuisance dusts usually
do not exceed 5 mg/m’. Thig limit for nuisance respirable
particulate should 1) protect the architecture of the air space,
2) prevent the formation of significant amounts of collagen (scar
tissue), and 3) protect against the development of non-reversible
particle-induced lung injury.

EXPLANATION OF AEL LIST

Chemical [CAS Registry Number]

The more common chemical name used within Du Pont and its
Chemical Abstracts Service (CAS) Registry Number are given.

AEL

AELs for particulates are expressed as mg/m3 ang apply to
actual site temperature and pressure conditions. Sampled air
volumes should not be congerted to 760 mm Hg and 25°C when
calculating measured mg/m” concentrations for comparisons with
AELs.

AELs for gases and vapors are expressed as parts per million
(ppm by volume) at 760 mm Hg and 25°C. Measured Ppm air
concentrations should be compared with these limits under
comparable temperature and pressure conditions.

Biological limits are the allowable concentration of a
chemical or its metabolites found in a body specimen (e.g., blood
or urine). The units may vary depending on the body specimen
used (e.g., a blood limit would be expressed as ug of chemical
per 100 g (dL) of blood).

REMARKS

This column contains additional information such as AEL

averaging time (e.g., 8~hour TWA), regulatory classifications
-~ (e.g., OSHA Regulated), other appropriate limits (e.g., TLV or

WEEL), particulate information (e.g., total dust), and any skin
notation. '

The skin notation indicates that the chemical may be absorbed
through the skin or mucous membranes in toxicologically
significant amounts. This notation implies that measures must be
taken to minimize cutaneous contact. Corrosive cheamicals are not
identified by this notation. EID097184 -
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FOR DU PONT USE ONLY

DATE/STATUS ' .

Provides the year an AEL was initially finalized or nost
recently updated or indicates that an AEL is still provisional
(P) and the year it was made provisional. AELs are updated every
five years or sooner if warranted by new data. The Secretary of
the AEL Committee maintains a file showing the history of the
AELs; i.e., when the AEL was established, when updates occurred,
etc.

ELC GUIDELINES

The symbols used in this column are defined below. - If you
have any question about the significance of any symbol, contact
your Safety, Health and Environmental Affairs Manager.

The capital letters "C", "R", "D", and “"M" identify
chemicals that have undergone a hazard determination and a
decision has been made that a special annual employee

communication is REQUIRED and must be documented (s&oH
Guideline 9.2) concerning the chemical's carcinogenic,

reproductive, developmental, or nutagenic hazard. The -
Special Procedure dictated by ELC Policy IC applies. These
chemicals are considered potent.

The small letters “c", "r", "d", and "m" identify chemicals
that have undergone a hazard determination and a decision
has been made that a special annual employee communication
is NOT REQUIRED, Erovided that (1) the results of the
hazard determination are included with the normal toxicity
information available to employees about chemicals in their
workplace, and (2) upon completion of the hazard
determination, employees shall be notified of the results
of that hazard determination. The Special Procedure

dictated by ELC Policy IC applies. These chemicals are
considered less potent.

Parentheses (C), (R), (D), and (M) identify chemicals that
have undergone a hazard determination and a decision has
been made that no hazard exists. The Special Procedure
-dictated by ELC Policy IC does not apply.

NEW ENTRIES OR CHANGES SINCE LAST ISSUE OF THE LIST

The “t" symbol in the far left colusmn indicates a new entry
on the list or a change has been nade since its last issue.

Richard C. Graham
AELS8.10
April 22, 1991 EID097185
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"ATTORNEY~CLIENT PRIVILEGED INFORMATION™

- Septenber 19, 1991

To: Walt Stewart
Prom: Terry Vandell

Subject: Meeting Minutes Of The On-Site Washington Works Keeting ( September 11, 1991, 9:00 AM-11:00 AN )
Reqarding The September 4, 1991 Proposed C-8 Sampling Prograa

Present: John Doughty, Tony Zichstadt, wendell Goin, Penny Mahoney, Nike HcClusky, Carl Musca, Dave Ransey,
Walt Stewart, Terry Vandell

0 Introduction: walt Stewart, See Attachsent 1

0 Chemical Data Results: Penny Mahoney, See Attachaent 2

Key Points: Appendix IX constituent levels and presence are inconsistent under the site, whereas the

C-8 presence and levels are much more consistent; C-3 found at lov ppb level on-site in vells TW27 ¢ MY, bar
at wuch higher levels in vells TW32 and W33 which are closer to the old Supernate ponds (the eract quantitative
results from wells 32 & 33 are stm. pending but are believed to be > | ppn).

o  Historical Data Results: Kike ¥cClusky, See Attachment 3

Key Points: In 1984 C-8 found <1.5 PPb .25 to_3 wiles downqradient frou Washington Works. No C-8 found
12+ wiles downstrean. C-8 concentration trends on-site at well ™ 27 difficult to analyze due to change in
analytical technique. Bowever, data do not indicate large increases in C-8 concentration since 1987, ( fros
2.0 to 5.9 ppb ). Off-site vater sanples from hose taps (i.e. frow the existing Lubeck vellfield) indicate c-3
from .7 to 1.9 ppb, with the 3.9 PpPb measured frow a sample taken on 8/8/91. C-8 vas detected in a nex vel] in
the nev Lubeck vellfield (2.7 ailes south-souttvest of Washington Works), at 2.4 ppb on §/23/91. No C-8 vas
found in neardy private water vells, however. -

0 C-8 Test Development: Mike McClusky, See Attachment ¢

Key Point: CHM Hill has been authorized to develop a C-8 detection analytical technique to 0.1 pb.

0  Propesed & "Revised® Sampling Plan: Terry vandell, See Attachments § ¢ 6,

[0 Key Points: On-site C-8 travel tise fros the Supernate poods to the Lubeck vellfield is approxisated
at &yrs.; off-site to the new Lubeck velifield, the travel tise could range frow 49 to 117 years, stroogly
indicating that *Ip* c-38 is even present in the new vellfield, that the transport sechbaniss vas not groundvater,
bmwmmwmmnmLammmmuwmmmmmummmuw-as”h

The purpose in cox;ductinq the proposed ertensive c-8 sanpling prograa is to *rerify or dismiss® the
presence of C-8 in the new Ludeck Wellfield, and to obtain sufficient river vater quality data to address the
question of whether the river serves ds 2 transport sechbanism for C-8. Such an evaluation of the potential

transport mechanisas (by. the qround vater or river) vas discussed and aqreed to at the August 14, 1991 seeting

in Wilsington (called by Mike Deak).

000212

11IREPA 1031

SECo00



The Septeaber 4, 1991 proposed C-3 sampling plan was altered as a result of the September 11, 1991

peeting. The folloving changes were made:
w3
1. The addition of vells TWM4, TW2j and vater supply well W13l for C-8 analysis, to coapare the historic C-3
results from these wells (TWM4 and TW27) to the results ve will obtain from CEM Hill and the Experiental
_station. Well W33l should be tested since it nev been and it is an on-site vater supply well, and ol0

7w 33 Shedd hne velsfoly clev C-¥ Cocan by e,
2. The deletion of all of the riverbank soil samples, since John Doughty informed us during the teeting that
the current analytical technique for C-8 in soils is only accurate for large C-8 concentrations (i.e. uses a
simple burn/weight technique to determine the volume of C-8 present in the ppm range). This technique must be
refined soon for the EPA VI soil sample analyses...

3. The revised Sept. ¢, 1991 sampling plan is included as Attachment S.

NOTZ: Sampling was condricted and completed oa 9/11,12 & 13th/91by Jim Yoak, Penny Mahoney, Nina Mazdai, Terry
Vandell {of DuPont), with 1sistince fro:_g;ll_ggggg:d_(Lubeck City). ALl samples ware collected on 9/11 and
9/12 and shipped out on 9,/12,31, vith the exception of ¥sil TWH4, which vas sawpled on 9/1]/91 ¥ith the sample
shipped on 9/13/91.

Linitad Distribution Only To:

Jin Allen
Nike Deak
wendell Goin
Carl Musca

9t cO00:
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ATTACHMENT 1 waAr. T STEWART

AIM

OU PONT CONFIDENTIAL
ATTORNEY/CLIENT CCMMUNICATION

To review a proposed sampling plan for C-8 and F-113 in

surface and groundwater, in-a way that reviews al]
available to-date, so that agreement can be reached
procedures for obtaining addi

AGENDA

1) Introduction

2) Status
® Site Overview
® Chemicals Detected

3)  Historical Data
® Off-site Sampling
e Current Test Results

4)  Test Development o
® Limits and Guidelines
® Experimental Station
® CHoM Hill

5) Proposed Sam ling Plan
° Hydro?eo 0gic Data
- Plant
- Off-site
® Sampling Locations

existing data
an  the purpose and

tional quality information.

Stewart

Mahoney

McClusky

McClusky

Yandell

LECO00(]
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ATTACHMENT, S MIxke MCCKLUSKY

=8 SAMPLING (MARCH -

LOCATION
PKSBG-HOME TaAP

RMAN=DRINK FTN

OIST. CTR-WELL
HAQHINGTON-STORE TAP
LUBECK-STORE TAP

L. HOCKING-STORE TAP
BELLEVILLE-PRIVATE WELL
REEDSVILLE~-STORE TAP
RAVENSHOOD-STORE TAP
RACINE-STORE TaAP

POINT PLEASANT-STORE TAP

GALLIPOLIS-STORE TAP(%)

(*) NEAREST COMMUNITY TO

UN 84 Dobeo
Comit
DISTANCE (MILES) -8 pp
7.5 UPSTREAM <
=== <
0.25 DOWN <
0.25 DOWN 1.2,1.0
0.23 DOWN 1.5
3 s]e 2 ] 0.8,0.6
12 OOIN <
14 DOWN <
29 DO-2N <
So DOIN <
74 OO-N <
79 OOWN <

TAKE WATER DIRECTLY FROM OHIO RIVER.
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C=8 OoN SITE ._SAHPLINQ

TEST ELL 27

&/ 4/87
S/11/88
11/ 4/88
S/ 4/89
8/ 1,89
10,2489
2/27/90
4/20/90
7713790

8- 9,30
lur19/90

REVISED TEST

1/138/91
4/18/91
7/24/91
8/ 2791

Jew 2P

ADJACENT WELL -4
—_——=__ nElLL:!Mi-4

3/13/91
8/ 1/91

) QRINK[NQ WATER

/13792
11/ 2784
V12708
S/ s/se

8Lba 3

8Lba 212
8LDa 212
8Lia 212

[}
0
0

~
eiakalial ok - Y WYY
3 . ) . L) L) Y -

Ot Uuwnhnwuo

(3.0)
(3.0)

u;.c,-.ﬂ_m '\M’E
e A
re w"ﬁp M

<Q.6
<0.6
<0.6
0.6

Y

(S WY

ot

_ S“T} < : WY ;«Jf
Wk Tl & -y e e

o ey
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C=8 OFF SITE SamMPLINg

3/13/87 LUBECK BUSINESS TAP (2) 1.9, 1.9
S/12/88 LPSD HOME TAP —p 2.2
11/ 2/88 LPSD HOME TAP -p 1.4
S/ 7/89 LPSD HOME TAP -p 0.7
5/23/91 LPSD HOME TAP M 3.8
5/29/91 LPSD HOME TaP -C 3.8
8/ 8/91 LPSD HOME Tap — 3.9
**********‘**‘*****‘****ﬁ***‘******************
3/13/87 UIENNA HOME TAP -M 0.6
3/13/87 LITTLE HOCKING BUSINESS Tap 0.6
5/12/88 LITTLE HOCKING HOME TAP - 0.6
ﬁ**************************ﬁ**************
11/28/90 LUBECK PRIVATE WELLS <2):>jﬁT~’““¢ <0.6,¢0.6
shak g
8/ 9/91 LUBECK PRIVATE WELLS 2y~ ~ <1.0,¢1.0
H***H***ﬁ**ﬁ**ﬁ***m**ﬁ**ﬁm**m
6/23/91 NEN LUBECK WELL 2.4 (%)

(%)  CH2MHILL CONFIRMED *PRESENCE® OF C-8

i a0

rreTT™ A 1AYNO

'S o001



AT . ACHMENT 4 MIKE MCCKLUSKY

£=-8 HUMAN EXPOSURE

CLIMITS yG/M3
TLY (3M) 100
AEL (DUPONT) 10

CEG (ATIR, WATER)

HASKELL ESTABLISHED: _8 uG C=-8 PER 24 HOURS
80% BY AIR ....... 6.4 uG/ 20M3 = 0.32 OR 0.3 uGM3
20% BY WATER ..... 1.6 uG/r 2 L = 0.80 OR 1 PPB

.0 =¥

QUTSIDE CONTRACT LAB: CH2MHILL

823 AUTH TO PROVIDE 0.1 PPB C-8 IN WATER ANALYSIS
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ATTACHMENT S TERRY VANDELL

1 . HYDROGEOLOGY H

SAND & GRAVEL AQUIFER, ON—SITE
6€65—100 Fr DEEP:> OFF—SITE AT NEW
ILUBECK WELLFILED, 1S—6S F7T DEEP,
YTITELDS OF SEVERAL HUNDRED GCPM.
WEILILS DRIIL.IL.ED VIA CcCaBLLE TOOL,
RIG, DEVELOPED e SEVERALIL HUNDRED
GcSPM, 6 TO 32 HRS EACH.

2. C—8 TIME OF TRAVEL IN CW-:
ON—SITE, TO LUBECK WEILI.S, S YRS

OFF—SITE TO NEW LUBECK WELLS, 49—
1LL7 YRS . :

3. PERCENTAGE OoOF c—8 IN OHIO
RIVER:

A0, 00 O
20,000 LBS/ YR C—8)/ s OO0 CFS ==

-000634 LBS/SEC J/ 623607 LBS/SEC
= .000000001L, OR 1 PPB

4. C—8 & FREON 113 SAMPILING PLAN:
REQUIRED BY MIKE DEAK, CORPORATE
SHEA MANAGER (auGcuUsT 14, 1991L) .,
TO RESAMPILE NEW LUBECK WELLS, OLD
LUBECK WEILLS, & RIVER WATERS.

PURPOSE: TO CVERIFY"™ THE
PRESENCE, EXTENT AND PATH /OR THE
ABSENCE, OF C—8 OFF—SITE, "ASAP'".
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IN THE CIRCUIT COURT OF WOOD COUNTY, WEST VIRGINTIA

JACK W. LEACH, et al,,

Plaintiffs,

V. CIVIL ACTION NO.: 01-C-608
(Judge George W. Hill)

E. 1. DUPONT DE NEMOURS AND COMPANY,

and LUBECK PUBLIC SERVICE DISTRICT

Defendants.

RESPONSES OF E. 1. DU PONT DE NEMOURS AND COMPANY TO
PLAINTIFFS' THIRD SET OF REQUESTS FOR ADMISSIONS TO DUPONT

Pursuant to West Virginia Rule of Civil Procedurc 36, Defendant, E. 1. du Pont de
Nemours anci Company (“DuPont”), by counsel, makes its Responses 1o “Plaintiffs’ Third Set of
Requests for Admissions to DuPont” (“Third Set of RFAs”). Any admission made is for the
_ purpose of this pending action only and is not an admission for other purposes, nor may it be used
in any other proceeding. Any admission is also subjcct to all pertinent objcctions to admissibility
interposed at trial. Information provided in these responses is based upon such information as
presently is reasonably available to DuPont. DuPont responds and objects as follows:

L GENERAL OBJECTIONS

DuPont’s responses to Plaintiffs’ Third Set of Requests for Admissions are subject to the
general objections set forth below. These general objections form a part of the response 16 cach
and every Request for Admission and arc set forth here to avord duplication and repetition.
DuPont’s specific responses to each Request for Admission are made subject to, and without
waiving, these General Objections, which are incorporated by reference to cach of DuPont's

responscs. The failure to list a specitic General Objection in a response should not be construed

000224
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as a waiver of that objection. By admitting or denying Plaintiffs’ Requests for Admission,
DuPont does not concede that the subject matter of such Requests are relevant in the present
action or that DuPont’s responses are admissible. DuPont reserves the right to amend or

supplement its responses.

GENERAL OBJECTION 1: DuPont objects to Plaintiffs” Requests for Admissions to
the extcnt that they seek to charactenze the contents of documents, which documents speak for
themselves.

GENERAL OBJECTION 2: DuPont objects to Plaintiffs’ Requests for Admissions to
the extent that they imply that DuPont’s “acceptable exposure limits”‘(“AELs”) and “community
exposure guidelines" (“CEGs”) are set at levels that are predictive of adverse human health
effects. DuPont’s processes for setting AELs and CEGs  are analogous to regulatory agency risk
assessments. These mathematically bascd risk assessments encompass a number of typically
very conservative assumptions and safety factors, many of which are default versus actual
figures. Risk assessments are designed to be overly protective of human health, with a wide
margin of safety, are not predictive of any particular health effects, and should not be used in
such a manner. Moreover, they cannot be used to support a claim for medical monitoring.

GENERAL OBJECTION 3: DuPontobjccts to Plaintiffs’ Requests for Admissions to

the extent that they seck information that s not relevant to the claims or defenses at issue in this
htigation.

GENERAL OBJECTION 4: DuPont hereby preserves for inal its objections as to
those of Plaintiffs’ Requests for Admissions that ask DuPont to authenticate a document, except

that DuPont admits to the authenticity of the documents as set forth below.
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GENERAL OBJECTION 5: DuPont objects to Plainuffs’ Requests for Admissions to
the extent that that they are deliberately incomplete and calculated to Icad to a false conclusion.

II. OBJECTIONS AND ANSWERS TO REQUESTS FOR ADMISSIONS
REQUEST FOR ADMISSTON NO. 1. Attached hereto at Exhibit A is an authentic

and accurate copy of a business record of DuPont prepared and kept in the regular course of

business of DuPont.
RESPONSE: Admirtted.
REQUEST FOR ADMISSION NO. 2. In November of 1982, Bruce W. Karth, M.D.,

Director of DuPont's Medical Division, recomnmended that available practical steps be taken to
reduce C-8 exposures to DuPont plant employees because, among other things, C-8 is retained in
the blood for a long time, all employees, not just Teflon arca workers, are exposed, and there is
great potential for current or future exposure of members of the local community from emissions
leaving the DuPont Washington Works plant perimeter.

RESPONSE: DuPont objects to this Request for Admission on the ground that it is
deliberately incomplete and calculated to lead to a false conclusion. Subject 10 and without
waiving this objcction, DuPont admits as follows: that after review of matcrials sent to Dr. Karrh
from J.W. Raines about the scrubbing of finc powder exhausts, Dr. Karrh responded to J.W.
Raines that cven though the C-8 exposurc to plant employees was small, Dr. Karrh
recommended that available practical steps be taken to reduce this exposure, beccause, among
other things, C-8 is retaincd in the blood for a long time, all employees, not just Teflon area
workers, are exposed, and there i1s great potential for currcent or future exposure of members
of the local commumity from emissions leaving the DuPont Washington Works plant

perimeter.
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REQUEST FOR ADMISSION NO. 3. Attached hereto at Exhibit B is an authentic

and accurate copy of a business record of DuPont prepared and Kept in the regular course of

business of DuPont.

LSPONSE: Admitted.
REQUEST FOR ADMISSION NO. 4. By October of 1983, DuPont had begun

evaluating the levels of C-8 discharged into the air from DuPont's Washington Works plant in
Wood County, West Virginia. .

RESPONSE: Denied, except admutted that by October of 1983, DuPont employees had
begun ground level modeling for potential levels of C-8 discharged into the air from DuPont’s
Washington Works plant in Wood County, West Virginia in order to support installation of an air
scrubber for a point of emission in the fine powder area.

REQUEST FOR ADMISSTON NO. 5. Attached hereto at Exhibit C is an authentic
and accurate copy of a business record of DuPont prepared and kept in the regular course of
business of DuPont.

RESPONSE: Admuitted, except denied as to marginaha.

REQUEST FOR ADMISSION NO. 6. By October of 1983, DuPont had begun

evaluating the potential concentrations of C-8 1n the Ohio River from DuPont's Washington
Works plant in Wood County, West Virginia.
RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 7. By August of 1984, DuPont had calculated

maximum average annual air concentrauons of C-8 outside DuPont's Washington Works plant to
be 0.0004 mg/m3.

RESPONSE: Admitted.
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REQUEST FOR ADMISSION NO. 8. Attached hereto at Exhubit D is an authentic and

accurate copy of a business record of DuPont prepared and kept in the regular course of business of

DuPont. --

RESPONSE: Admutted.

REQUEST FOR ADMISSION NO. 9. By August of 1984, DuPont had determined that

the copcentrations of C-8 that had been detected earlier in 1984 by DuPont in the public water
supplies near the DuPont Washington Works facility probably came from the aquifer under the
Ohio River.

RESPONSE: Denied. except admitted that in or around August 1984, DuPont
determined that if the small amounts of C-8 detected were actually present in public water
supplies around the Washington Works plant, rather than an arufact of the method of testing,
that the sourcc of the C-8 probably came from an aquifer under the Ohio River.

REQUEST FOR ADMISSION NO. 10. In 1984, DuPont had detected C-8 in

concentrations exceeding Ippb in drinking water supplied by the Lubeck Public Service District
of Wood County, West Virginia.

RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 11. Artached hereto at Exhubit E 1s an authentic

and accurate copy of a business record of DuPont prepared and kept in the regular course of

business of DuPont.

RESPONSE: Admitted.

REQUEST FOR ADNMISSION NO. 12. In 1984, DuPont had detected C-8 at a

concentration exceeding 0.5 ppb in dnnking water supplied by the Little Hocking Waler

Association of Oluo.
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RESPONSE: Admitted.

REQUEST FOR ADMISSION NO 13. By October of 1986, DuPont's management in
Wilmington, Delaware had cxpressed concern about the possible liability rcsulting from long-
term C-8 exposure to its employces and to the population in the comsmunities surrounding
DuPont's Washington Works plant and those down-river from the Washington Works plant.

RESPONSE: DuPont objects to this Request for Admission on the ground that it is
deliberately incomplete and calculated to lead 10 a false conclusion. Subject 1o and without
waiving this objection, denied, except admitted that in an October 20, 1986 memorandum to
C.A. Dykes, R.J. Zipfel and G.R. Alms, D.A. Schncider stated, among other things,
“Wilmington management is concerned about the possible liability resulting from lon g-term C-8
exposure 1o its employees and to the population in the swrrounding communities those down-

river from the [Washington Works] plant.”

REQUEST FOR ADMISSION NO. 14. Attached hercto at Exhibit F is an authentic

and accurate copy of a business record of DuPont preparcd and kept in the regular course of

business of DuPont.
RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 15. By Dccember of 1986, DuPont was

evaluating the possibility of purchasing the public water supply wells owned by the Lubeck
Public Service District then located near DuPont's Washington Works plant, which wells
supplied the drinking water in which DuPont had detected concentrations of C-8 exceeding 1
ppb.

RESPONSE: DuPont objects to this Request for Admission on the ground that it sets

forth more than one matter to be admitted or denied in derogation of W Va. R. Civ. P. 36(a).
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DuPont objects to this Request for Admission on the ground that it is deliberately incomplete and
calculated 1o lead to a false conclusion. Subject to and without waiving these objections,
DuPont admits asfollows: by December 1986, DuPont was evaluating the possibility of
purchasing the public water supply wells owned by the Lubeck Public Service District then
located near DuPont’s Washington Works plant and further admits that DuPont had detected
concentrations of C-8 exceeding 1 ppb at two 1aps supplied by the Lubeck Public Service

District.

REQUEST FOR ADMISSION NO. 16. Artached hereto at Exhibit G is an authentic and

accurate copy of a business record of DuPont prepared and kept in the regular course of business

of DuPont.

RESPONSE: Dcnied.

REQUEST FOR ADMISSION NO. 17. One factor taken into consideration by

DuPont in December of 1986 with respect to the possibility of purchasing the Lubeck Public
Service District watcr wells was the value of protecting DuPont's Washington Works plant
site from public liability, both from proximity of adjacent owners and possible accusation of
contamnination of groundwater.

RESPONSE: DuPont objects to this Request for Admission on the ground that it1s
deliberatcly incomplete and calculated to lead to a false conclﬁsion. Subject to and without

waiving this objection, admitted as phrased.

REQUEST FOR ADMISSION NO. 18. By January of 1987, DuPont had completed
a "fenceline screening” survey of chemicals emitted into the atmosphere {from DuPont’s
Washington Works plant (hereinafter the “Washington Works Fencelinc Screening Survey").

RESPONSE: Admitted.

000230



Jan=23-2003 02:08pm  From=-Stsptos and Johnson +202223453) T-284 P 008/040 F-pgi

REQUEST FOR ADMISSION NO. 19, Through its Washington Works Fenceline

Screening Survey, DuPont calculated C-8 emissions to the atmosphere from its Washington
Works plant {o be 0.0048 mg/m3 at the DuPont Washington Works plant property line.

RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 20. Autached hereto at Exhibit H is an authentic

and accurate copy of a business record of DuPont prepared and kept in the regular coursc of

business of DuPont.

RESPONSE: Admitted, cxcept denied as to marginalia.

REQUEST FOR ADMISSION NO. 21. As a result of DuPont's Washington Works

Fenccline Screening Survey, H.A. Smith of DuPont's Safety, Energy & Environmental
Affairs Manufacturing Division in Wilmington, Delaware requested on June 9,1987, that

DuPont's Haskell Laboratory develop community exposure guidelines ("CEGs") for C-8.

ONSE: Admitted.

REQUEST FOR ADMISSION NO. 22. Attached hereto at Exhibit I is an authentic

and accurate copy of a business record of DuPont prepared and kept in the regular course of
business of DuPont.

RESPONSE: Denied, except admitted that the document attached to Plaintiffs’ Third
Set 0ofRFAs as Exhibit 1 is an authentic and accurate copy of a portion of a business record of
DuPont prepared and kept in the regular course of business of DuPont.

REQUEST FOR ADMISSION NO. 23. By June of 1987, DuPont had identified the

elimination of certain supernate ponds that had been used for disposal of materials containing
C-8 at DuPont's Washington Works plant as a potential mechanism for reducing public exposure

to C-8 from DuPont's Washington Works plaat.
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RESPONSE: Denied, cxcept admitted that by June of 1987, DuPont had identified that
elimination of certain supernate ponds that had becn used for disposal of materials containing
C-8 at DuPont's Washington Works plant may have helped to eliminate the presence of C-8 in an

aquifer from which the Lubeck Public Water System drew water.

REQUEST FOR ADMISSION NO. 24. Attached hereto as Exhibit ] is an authentic and

accurate copy of a business record of DuPont prepared and kept m the regular course of business of
DuPont.

RESPONSE: Denied, except admitted that Exhibit J is an authentic and accurate copy
of two scparate business records of DuPont (EID091378-401 and E]D091402) prepared an(i
kept in the regular course of business of DuPont. DuPont further specifically denies as to

marginalia.

REQUEST FOR ADMISSION NO. 25. By June of 1987, DuPont had determined that

climination of certain supernate ponds at DuPont's Washington Works plant site that had been used
for the disposal of matenials containing C-8 could help to eliminate C-8 contaminarion of the
aquifer from which water was then drawn by the Lubeck Public Service District.

RESPONSE: DuPont objects to this Request for Admission on the ground that it sets
forth more than one matter to be admitted or denied in derogation of W.Va. R. Civ. P. 36(a).
DuPont also objects to this Request for Admssion on the ground that it is deliberately
incomplete and calculated to lead to a false conclusion. Subject to and without waiving these

objections, admitted as phrased.

REQUEST FOR‘ ADMISSION NO. 26. By June of 1987, DuPont had determined that

the levels of C-8 detected in water supplicd by the Lubeck Public Water Disinct wellg near

DuPont's Washington Works plant had increased from lcvels detected in 1984 to 1.9 ppbin 1987.
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RESPONSE: Demed, except admitted thar in 1987 DuPont tested several samples of
water supplied by the Lubeck Public Service District and one test measured 1.9 ppb of C-8.

REQUEST FOR ADMISSION NO. 27. By June of 1987, DuPont's Medical

Director, Bruce W. Karrh, M.D., stated that DuPont needed to continuc to pursue those
programs aimed at reducing the public exposare to C-8 as vigorously as DuPont could.

RESPONSE: DuPont objects to tus Request for Admission on the ground that it is
deliberately incomplete and calculated to lead to a false conclusion. Subject to and without
waiving this objection, admitted as phrascd.

REQUEST FOR ADMISSION NO. 28. On June 12, 1987, H.A. Smith wijth

DuPont's Safety, Energy & Environmental Affairs Manufacturing Division again requested
that DuPont's Haskell Laboratory establish an acceptable level for C-8 in community
drinking water, and also requested that DuPont's Haskell Laboratory cstablish an acceptabic
level for C-8 in blood.

RESPONSE: DuPont objects to this Request for Admission on thc grouod that it sets
forth more than one matter 1o be admirted or denied in detogation of W.Va. R. Civ. P. 36(a).
Subject to and without waiving this objcction, denied, except admitted thz;l on June 12, 1987,
H.A. Smith with DuPont's Safcty, Energy & Environmental Affairs Manufacturing Division
requested that G.L. Kennedy with DuPont’s Haskell Lab establish an acceptable level for C-8
in blood, and an acceptable level for C-8 in community drinking water.

REQUEST FOR ADMISSION NOQ. 29. Attached hereto at Exhibit K is an authenuce

and accurate copy of a business record of DuPont prepared and kept in the regular course of
business of DuPont.

RESPONSE: Admined.
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REQUEST FOR ADMISSION NO. 30. On June 25,1987, Gerald L. Kennedy of

DuPont's Haskell Laboratory issued a Memorandum to H.A. Smith of DuPont stating that an
ﬁcceptable level for C-8 in the blood of workers would be 0.5 ppm.

RESPONSE: DuPont objects to this Request for Admission on the ground that it is
vague and ambiguous. DuPont objects to this Request for Admission on the ground that it is
deliberately incomplete and calculated to lead to a false conclusion. Subject to and without
waiving these objections, DuPont admits as follows: on June 25, 1987, Gerald L. Kennedy of
DuPont's Haskell Laboratory issued a Memorandum to H.A. Smitb of DuPont stating that an
acceptable level for C-8 in the blood of workers would be 0.5 ppm. DuPont uaderstands that the
word “acceptable” was meant to denote a relative goal and not an absolute standard under which
reported levels above 0.5 ppm would be viewed as not protective of human health.

REQUEST FOR ADMISSION NO. 31. Attached herelo at Exhibit L is an authentic

and accurate copy of a business record of DuPont prepared and kept in the regular course of

business of DuPont.

RESPONSE: Admitted, except denied as to marginahia.

REQUEST FOR ADMISSION NO. 32. On June 11, 1987, DuPont's Medical Director,
Bruce W. Karrh, M.D., advised Roger J. Zipfel of DuPont's Washington Works plant that the
plant needed to place the highest priority on 1ssucs relating to the presence of C-8 outside the
Washington Works plant boundaries.

RESPONSE: DuPont objects to this Request for Admission on the ground that it is
deliberately incomplete and calculated to lead to a false conclusion. Subject to and without

waiving this objection, admitted as phrased.

11

000234



...... fve toae [N IEYRVTNY) rF=ydi

REQUEST FOR ADMISSION NQ. 33. Attached hereto at Exhibit M is an authentic

and accurate copy of a business record of DuPont prepared and kept in the regular course of
business of DuPont.

RESPGNSE: Denied, except admirted that the document attached to Plaintiffs' Third
Set of RFAs as Exhibit M is an authentic and accurate copy of a portien of a business record of
DuPont prepared and kept in the regular course of business of DuPont.

REQUEST FOR ADMISSION NO. 34. By July of 1987, DuPont's Washington Works
plant had developed a C-8 control plan that included the removal of DuPont's Washington Works
employees from C-8 exposure, if the level of C-8 in their blood exceeded 50% of the maximum
safe level of C-8 in blood established by DuPont's Haskell Laboratory.

RESPONSE: DuPont objects to this Request for Admission on the grouna that it is
deliberately incomplete and calculated to lead to a false conclusion. Subject to and without
waiving this objection, denied exccpt admitted that in a July 7, 1987 memorandum, Roger J.
Zipfel, an employee of DuPont’s Washington Works plant, discusses a C-8 control plan that,
among other things, included a provision that if any Washington Works employce had a level
of C-8 in his or her blood at a level more than 50% of the maximum safe level in blood as to be
set by Haskell Laboratory, that employee would be removed from C-8 exposure.

REQUEST FOR ADMISSION NO. 35. By July of 1987, A.C. Huston with DuPont’s

Washington Works plant strongly rccommended that DuPont purchase the Lubeck Public Service
District property near the DuPont Washington Works plant, noting that the elimination of the use
of those wells as a public drinking source beforc USEPA's new corrective action requirements

became effective and before any remediation actions were required would be a distinct advantage

to DuPont, recognizing that remediation of the dnnking water wells could cost millions of dollars.
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RESPONSE: DuPont objects to thus Request for Admission on the ground that it is
deliberately incomplete and calculated to Jead to a false conclusion. Subject to and without
waiving this obje_c_:tion, denied except admitted that by July of 1987, A.C. Huston with DuPont's
Washington Works plant strongly recommended that DuPont purchase the Lubeck Public Service
District property near the DuPont Washington Works plant, noting that the elimination of the use
of those wells as a public drinking source before USEPA's new corrective action requirements
became effective and beforc any remediation actions were required would be a distinct advantage
to DuPont, recognizing that remediation could cost millions of dollars.

REQUEST FOR ADMISSION NO. 36. Attached hereto at Exhibit N is an authentic and
accurate copy of a business record ol DuPont prepared and kept in the regular course of busincss of
DuPont.

RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 37. Attached hercto at Exbibit O is an authentic

and accurate copy of a business record of DuPont prepared and kept in the regular course of
business of DuPont.
RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 38. By March of 1988, DuPont's Acceptable

Exposure Limit Commirtee had accepted 0.3 ug/m3 as a provisional valuc for DuPont's
community exposure guideline (CEG) for C-8 in community air, but did not recommend or
accept any community exposure guidelines for C-8 in commﬂhity drinking water.
RESPONSE: DuPont objects to this Request for Admission on the ground that it sets
forth more than one matter to be admitted or denied in derogation of W.Va. R. Civ. P. 36(a).

DuPonut also objects to this Request for Admission on the ground that it is deliberately
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incomplete and calculated to lead to a false conclusion. Subject to and without waiving these
objections, denied, except admitted that by March of 1988, DuPont’s Acceptable Exposure
Limit Committee had accepted 0.3 pg/m’ as a provisional value for DuPont’s community
exposure guideline ("CEG"} for C-8 in communuty air.

REQUEST FOR ADMISSION NO. 39. In March of 1989, DuPont’s Medical
Director, Bruce W. Karrh, M.D., met with DuPont Washington Works employees to discuss
the status of the DuPont Washingtc.m Works C-8 control plan and restated his position that
DuPont should continue to place high priority to reduce the general public's exposure to C-8.

RESPONSE: DuPont objects to this Rcquest for Admission on the ground that it is
deliberately incomplete and calculated to lead to a false conclusion. Subject to and without
waiving this o_bjcction, admitied as phrased.

REQUEST FOR ADMISSION NO. 40. Artached hereto at Exhibit P is an authentic and

accurate copy of a business record of DuPont prepared and kept in the regular course of business
of DuPont.
RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 41. By April of 1991, DuPont had closed on its

purchase of the Lubeck Public Service Distnct propcrty that had been located near DuPonl's
Washington Works plant.
RESPONSE: Admirtted.

REQUEST FOR ADMISSION NO. 42. Although requested scveral years earlier in

1987, DuPont's Acceptablc Exposure Limut Committee did not place the issuc of determining an

acceptable community exposure guidelinc for C-8 in communiry water on its agenda until after
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DuPont had closed on its purchasc of the Lubeck Public Service District property near DuPont's

Washington Works plant.

RESPONSE: DuPont objects to this Rcquest for Admission on the ground that it sets
forth more than one matter to be admitted or denied in derogation of W.Va. R. Civ. P. 36(a).

Subject to and without waiving this objection, denied.

REQUEST FOR ADMISSION NO. 43. DuPont had hoped that moving the Lubeck
Public Service District puﬁlic drinking water supply wells approximately two miles further down
the Ohio River from the DuPont Washington Works plant and purchase of the old Lubeck
Public Service District water supply wells by DuPout would eliminate the presence of C-8 in
drinking water supplied by the Lubeck Public Service District.

RESPONSE: DuPont objects to this Request for Admission on the ground that it is
vague and ambiguous. DuPont further objects to this Request for Admission on the ground that
it is deliberately incomplete and calculated to lead to a false conclusion. Subject to and without
waiving these objections, DuPont admits as follows: DuPont considcred one benefit of the
Lubeck Public Service District drawing water from new wells located approximately two miles
Ma down the Ohio River from the DuPont Washington Works plant than the old Lubeck
wells to be elimination of the presence of C-8 in dninking water supplied by the Lubeck Public
Service District.

REQUEST FOR ADMISSION NO. 44. By September of 1991, DuPont had received
the results of sampling of one of the new Lubeck Public Service District water supply wells
located approximately two miles further down river from the Lubeck Public Scrvice District
property sold to DuPont, indicating the prcsence of C-8 in the ncw Lubeck Public Service

District water well at 2.4 ppb.
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RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 45. By September 1991, DuPont had received the

results of sampling of waler at a2 home tap served by the Lubeck Public Service District
confirming the presence of C-8 at 3.9 ppb.

RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 46. Attached hereto at Exhibit Q is an authentic
and accurate copy of a business record of DuPont prepared and kept in the regular course of
business of DuPont.

RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 47. Although DuPont prepared a standby press

release to notify the public in 1991 of the presence of C-8 in the Lubeck Public Service
District water supply, DuPont did not provide that release to the public.

RESPONSE: DuPont objects to this Request for Admission on the ground that it is’
deliberately jncomplete and calculated to lead to a false conclusion. Subject to and without
waiving this objection, denied, except admitied that a standby press relcase was prepared in
1991 discussing the presence of C-8 in the Lubeck Public Service District water supply and
that DuPont did not issue the press rclease; however, DuPont informed Lubeck in 1991 of the
presence of C-8 in the Lubeck Public Service Distnct water supply.

REQUEST FOR ADMISSION NO. 48. Attached hereto at Exhibit R 1s an authentic

and accurate copy of a business record of DuPont preparcd and kept in the regular course of

business of DuPont.

RESPONSE: Admuitted.
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REOQUEST FOR ADMISSION NO. 49. By Jannary of 1992, DuPont had detected

what it considered to be "high” levels of C-8 in water used by a single family on a private
well op the western edge of DuPont's Washington Works plant (the "Private C-8 Well").

RESPOfI SE: DuPont objects to this Request for Admission on the ground that it is
deliberately incomplete and calculated to lead to a false conclusion. Subject to and without
wajving this objection, denicd, except admitted that by January of 1992. DuPont was concerned
that a private well located on property on the western edge of DuPont’s Washington Works
plant would draw water containing a high level of C-8.

REQUEST FOR ADMISSION NO. 50. Attached hereto at Exhibit S is an authentic

and accurate copy of a business record of DuPont prcpared and kept in the regular coursc of
business of DuPont.
RESPONSE: Admitted.

REQUEST FOR ADMISSION NQ. 51. DuPont did not disclose to the owner(s) of

the Private C-8 Well the level of C-8 detected in that well.

RESPONSE: DuPont objects to this Request for Admission on the ground that it 1s
vague and ambiguous. DuPont also objects to this Request for Admission on the ground that it
is deliberately incomplete and calculated to lead to a false conclusion. Subject 10 and without
w:}iving these objections, admitted as phrased.

REQUEST FOR ADMISSION NO. 52. DuPont eventually purchased the property on
which the Private C-8 Well was located.

RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 53. DuPont destroyed records identifying the

actual concentration of C-8 in the Private C-8 Well.
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RESPONSE: Denied.

REQUEST FOR ADMISSION NO. 54. DuPont destroyed records identifying the
terms of the sales-agreement between DuPont and the private owner(s) of the Private C-8 Well.

RESPONSE: Denied. |

REQUEST FOR ADMISSION NO. S5. By February of 1993, DuPont had stated that it
will control C-8 exposure for the general public by being in full compliance with DuPont's
community exposure guidelines for C-8 (0.0003 mg/m3 in air and 1 ppb in dnnking water).

RESPONSE: DuPont objects to this Request for Admission on the ground that it is
vague and ambiguous. DuPont also objects to this Request for Admission on the ground that it
is deliberately incomplete and calculated to lead to a falsc conclusion. Subject 10 and without
waiving thcse objections, admits as follows: by February of 1993, DuPont had expressed the
goal to control C-8 exposure for the general public by being in full compliance with DuPont's
community exposure guidelines for C-8 (0.0003 mg/m’ in air and 1 ppb in drinking water).

REQUEST FOR ADMISSION NO. 56. Attached hereto at Exhibit T is an authentc

and accurate copy of a business record of DuPont prepared and kept in the regular course of
business of DuPont.
RESPONSE: Denied.

REQUEST FOR ADMISSION NO. 57. By May of 1993, DuPont Washington Works

employees Woody Ireland, David Ramsey, and Walter Stewart had complcted their
responsibilities with respect to eliminating what DuPont considered to be "high" levels of C-8 in
the Private C-8 Well.

RESPONSE: Denied, cxcept admitted that by May of 1993, DuPont Washington

Works employees Woody Ireland, David Ramsey, and Walter Stewan had completed their
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responsibilities with respect to eliminating any potenuial exposure to C-8 from a pnvate well
which DuPont was concerned may have drawn water with high levels of C-8.

REQUEST FOR ADMISSION NO. 58. DuPont has interviewed Woody Ireland,

David Ramsey, and'Walter Stewart and has confirmed that none of those individuals now
remember anything with respect to the level of C-8 detected in the Private C-8 Weijl or
remember anything with respect to what DuPont did in response to finding C-8 in that well.

RESPONSE: DuPont ol;jccts to this Request for Admission on the grounds that it is
vague and ambiguous and makes unsupporied asscrtions of facts. DuPont also objects to this
Request for Admission on the ground that it scts forth more than onc matter to be admitted or
denied in derogation of W.Va. R. Civ. P. 36(a). Based upon such objections, dened.

REQUEST FOR ADMISSION NO. 59. Attached hereto at Exhibit U is an authentic

and accurate copy of a business record of DuPont prepared and kept in the regular course of
business of DuPont.
RESPONSE: Admirted.

REQUEST FOR ADMISSION NO. 60. By March of 1994, DuPont had received

the results of a report prepared by the University of Delaware indicating that electroosmosis
appeared to be a cost-effective icchnology for remediating C-8-contaminated Washington
Works facility soil in situ, but DuPont decided not to implement that technology.
RESPONSE: DuPont objects to this Request for Admission on the ground that it sets
forth more than one matter to be admitted or denicd in derogation of W.Va. R. Civ. P. 36(a).
DuPont also objects to this Rcquest for Admission on the ground that it is deliberately
incomplete and calculated to lcad to a false conclusion. Subject to and without waiving these

objections, DuPont admits as follows: by March of 1994, DuPont had reccived the resuits of a
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report prepared by the University of Delaware which indicated that electroosinosis under
certain conditions appeared to be a cost-effective technology for remediating C-8-

contaminated Washington Works facility soil in situ, but DuPont decided not to implement

that technology.

REQUEST FOR ADM(SSION NO. 61. Attached hereto at Exhibit V is an authentic

and accurate copy of a business record of DuPont prepared and kept in the regular course of

business of DuPont.

RESPONSE: Admitted, except denied as to marginalia.

REQUEST FOR ADMISSION NO. 62. Attached hereto at Exhibit W is an authentic

and accurate copy of a business rccord of DuPont prepared and kept in the regular course of

business of DuPont.

RESPONSE: Admitted, except denied as to marginalia.

REQUEST FOR ADMISSION NO. 63. Following a DuPont C-8 global meeting in
October of 1994, an e-mail from DuPont's in-house counsel, James B. Allen, was distributed to
certain DuPont employees reminding those employccs that there is no nced to retain
documents relating to C-8 beyond DuPont's three year corporate documentation rctention
policy, unless the documents come within a special rccords category exception, and that al} C-
8 records that do not fall within one of the special records category exceptions must be
properly destroyed at the end of their corporate document retention penod.

RESPONSE: DuPont objects to this Request for Admission on the ground that it is
deliberatefy incomplete and calculated to lead 10 a false conclusion. Subject to and without

waiving this objection, admitted, as phrased.
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REQUEST FOR ADMISSION NO. 64. Attached hereto at Exhibit X is an authentic

and accuratc copy of a business record of DuPont prepared and kept in the regular course of
 business of DuPont.
RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 65. By October of 1995, DuPont had determined

that C-8 was present in groundwater under the DuPont Washington Works plant in areas that
were not contained by DuPont's geohydrological contaiminent system, thercby allowing the C-8

to flow into the Qhio River.

RESPONSE: DuPont objects to this Request for Admission on the ground that it sets
forth more than one matter to be admitted or denied in derogation of W.Va. R. Civ. P. 36(a).

Subject to and without waiving this objection, denied.

REQUEST FOR ADMISSION NO. 66. Attached hereto at Exhibit Y is an authentic
and accurate copy of a business fccord of DuPont preparcd and kept in the regular course of
business of DuPont.

RESPONSE: Admitted, except denied as to marginaha.

REQUEST FOR ADMISSION NO. 67. By January of 1997, DuPont had developed a

C-8 Program Concept Evaluation Plan, which included development of a nsk analysis and
assessment to evaluate the potential impact of DuPont's use of C-8 on human health and the
environment.

RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 68. Artached hereto at Exhibit Z is an authentic

and accurate copy of a business record of DuPont prepared and kept in the rcgular course of

business of DuPont.
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RESPONSE: Admirted, except denied as to marginalia.

REQUEST FOR ADMISSION NO. 69. Attached hereto at Exhibit AA is an

authentic and accurate copy of a business record of DuPont prepared and kept in the regular
course of busmess of DuPont.

RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 70. By the fall of 1998, DuPont had prepared

proposals to conduct a gencral human health and environmental effects risk analysis on C-8

and an ecological nsk assessment on C-8.

RESPONSE: Admitted.
REQUEST FOR ADMISSION NO. 71. Attached hereto at Exhibit BB is an

authentic and accurate copy of a business record of DuPont preparcd and kept in the regular
course of business of DuPont.

RESPONSE: Denied, except admitted that the document attached to Plaintiffs’ Third
Set of RFAs as Exhibit BB togcther with the document produced at EID 219509-521 is an
authentic and accurate copy of a business record of DuPont prepared and kept in the regular

course of business of DuPont.

REQUEST FOR ADMISSION NO. 72. In1ts proposal to conduct a general human

health and environmental effects risk analysis on C-8, DuPont proposed to summanzc such
risks according to the major routes of exposure (air, water, dermal, other oral) for each C-8
application and to charactenize the risks by comparing the likely exposure concentrations to
the dose-responsc relationship through a method referred 10 as a "Margin of Exposure.”

RESPONSE: Admitted.
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REQUEST FOR ADMISSION NO. 73. In June of 1599, DuPont was sued by
several members of the Tennant family of Wood County, West Virginia who alleged
emissions from DuPont's Dry Run Landfill in Wood County, West Virginia had resulted in
personal and propernty damage to the Tennants, including the death of scveral hundred head
of cattle and physical injuries to the Tennants.

RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 74. At the time DuPont was sued by the Tennants

in connection with the Dry Run Landfill. DuPont was aware that C-8 was among the
contarmunants present at the Dry Run Land{ill and Dry Run Creek in Wood County, West
Virginia.

RESPONSE: Admittcd.

REQUEST FOR ADMISSION NO. 75. On June 24, 1999, DuPont submitted to the

United States Environmental Protection Agency a RCRA Facility Investigation Report for its
Washington Works facility (the "RFI Report").
RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 76. Attached hercto at Exhibit CC is an authentic

and accurate copy of portions of a business record of DuPont prepared and kept in the regular
course of business of DuPont.

RESPONSE: Admitted, except DuPont notes that the following are the portions that
have been included at Exhibit CC: Section Six (EID109687 - EMD109696), Table 4.6
(EID109767 - EID109768), Table 6.5 (ETD109781), Table 6.6 (ETD109782), Table 6.7

(EID109783), Table 6.8 (EID109784), and Tablc 6.10 (E1D109786).
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REQUEST FOR ADMISSION NO. 77. In its RFI Report, DuPout included a screening
level health risk evaluation to identify the constitusnts and exposure pathways that may be a
concern for humamrbealth and that may warrant further evaluation or action for DuPont's
Washington Works plant.

RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 78. In its RFI Report, DuPont derived
preliminary screening levels for C-8 from DuPont's community exposure guideline of 0.0003
mg/m3 for C-8 in air.

RESPONSE: DuPont objects to this Request for Admission on the ground that it is
deliberately incomplete and calculated to lead to a false conclusion. Subject to and without
waiving this objection, admitted as phrased.

REQUEST FOR ADMISSION NO. 79. Inits RFI Report, DuPont calculated

preliminary screening levels for C-8 in soil and groundwater using an allowablc daily intake of
0.006 mg/day of C-8. -

RESPONSE: DuPont objects to this Request for Admission on the ground that it is
deliberately incomplete and calculated to Icad to a false conclusion. Subject to and without
watving this objection, admitted as phrased.

REQUEST FOR ADMISSION NO. 80. In its RFI Report, DuPont selected 3 ppo as

its preliminary screening level for C-8 in groundwater used as dninking water.
RESPONSE: DuPont objects to this Requcest for Admission on the ground that it is
deliberately incomplete and calculated to lcad to a false conclusion. Subject to and withoul

waiving this objection, admaitted as phrased.
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REQUEST FOR ADMISSION NO. 81. In August of 1999, DuPont was proceeding

with both its ccological and human heaith risk asscssments for C-8 and still anticipated
completing the projects by January of 2000.

RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 82. Attached hereto at Exhibit DD is an authentic
and accurate copy of the business record of DuPont prepared and kept in the regular course of
business of DuPont.

RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 83. In September of 1999, DuPont was advised

that the Supreme Court of West Virginia had released an opinion expanding the ability to recover
medical monitoring costs in situations where there has becn exposure to toxic chemicals.

RESPONSE: DuPont objects to this Request for Admission on the ground that it is
deliberately incomplete and calculated to lead to a false conclusion. Subjcct to and without
waiving this objcction, denied, exccept admitted that in Septermber of 1999, certain cmployees
of DuPont were informed that the West Virgimia Supreme Court of Appeals had recently
entered an opinion that created a new legal claim allowing plaintiffs to sue for future costs of
medical monitonng.

REQUEST FOR ADMISSION NO. 84. Artached hercto at Exhibit EE 1s an authentic

and accurate copy of a business record of DuPont prepared and kept in the regular course of

business of DuPont.

RESPONSE: Denied.

REQUEST FOR ADMISSION NO. 85. DuPont never finalized cither its ecological

or human health risk assessments for C-8 in wniting after the West Virginia Supreme Count
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issued its medical monitoring dccision in Bower v. Westinghouse Electric Corp., 522 S.E.2d
424 (1999).

RESPONSE: DuPont objgcls to this Request for Admission on the ground that it is
végue and ambiguous. Subject to and without waiving this objection, dcnied, except admitted
that DuPont had begun its extensive human health and ecological risk assessments prior to
1999, such risk assessments and research related to them are ongoing and portions have been
reduced to writing aficr 1999,

REQUEST FOR ADMISSION NO. 86. By Apnil of 2000, DuPont had performed

modeling indicating that, at the then-current emissions levels of C-8 from the DuPont
Washington Works plant, the concentration of C-8 in the Ohio River was predicted to be
above DuPont's 1 ppb community exposurc guideline for community water approximately
50% of thc time.

RESPONSE: DuPont objccts to this Request for Admission on the ground that it is
vague and ambiguous. DuPont also objects to this Request for Admission on the ground that it
is deliberately incomplete and calculated to lead to a false conclusion. Subject to and without
waiving this objection, admitted as phrased.

REQUEST FOR ADMISSION NO. 87. Arttachcd hereto at Exhibit FF is an

authentic and accurate copy of a business rccord of DuPont prepared and kept in the regular
course of business of DuPont.
RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 88. On August 15, 2000, attorneys for the

Tennants advised DuPont’s counsel that they had become aware that they had not received
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all of DuPont’s documents relating to C-8 in connection with the Tennant litigation and that
the Tennants’ counsel intended to seek immediate production of DuPont’s C-8 documents.
RESPONSE: DuPont objects to this Request for Admission on the ground that it is
vague and ambiguous. DuPont also objects to this Request for Admission on the ground that it
is deliberately incomplete and calculated to lead to a false conclusion. Subject to and without
waiving these objections, denied, except admitted that in August 2000, Plaintiffs’ counsel in
the Tennant litigation claimed that he had not received all of DuPont's documents related 1o C-

8 and that he intended to seck immediate production of those documents.

REQUEST FOR ADMISSION NO. 89. Attached hereto at Exhibit GG is an

authentic and accurate copy of a letter that DuPont’s counsel received from counscl for the
Tennants on or about August 15, 2000.
RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 90. On August 16, 2000, executive officers of

DuPont, including Charles O. Holliday, Jr., Chairman of the Board and Chief Executive

Officer, were notified that counsel for the Tennants was seeking additional time to study the
impact of C-8 on the litigation.

RESPONSE: Denied, except admitted that in his August 16, 2000 Daily
Communications Report, sent to cxecutive officers of DuPont, including Charlcs O. Holliday,
Jr., Chairman of the Board and Chief Executive Officer, R. Clifion Webb stated: “Plaintiffs
counsel requested a 6 month extension to the proceedings for additional time to study the

impact of C-8.”
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REQUEST FOR ADMISSION NO. 91. Attached hercto at Exhibit HH is an

authentic and accurate copy of a business record of DuPont preparcd and kept in the regular

course of business of DuPont.

RESPONSE: Admitted, except that DuPont notes that the document was redacted prior

to production to Plaintiffs.

REQUEST FOR ADMISSION NO. 92. In August of 2000, DuPont stated that its

community exposure guideline of 1 ppb for C-8 1n community drinking water is a self-

rcgulated public health timit.

RESPONSE: Dcnied, except admitted that in a draft document prepared for discussion
purposes, a DuPont employee stated that the community exposure guideline of 1 ppb for C-8 in
community drinking water is a self-regulated public health limit.

REQUEST FOR ADMISSION NO. 93. lo August of 2000, DuPont stated that its
community exposure guidehne of 0.0003 milligrams per cubic meter of C-8 in communily air
is a self-rcgulated public health limit for C-8.

RESPONSE: Denied, except admitted that in a draft document prepared for discussion
purposes, a DuPont employee stated that the community exposurc guideline of 0.0003
milligrams per cubic meter of C-8 in community air is a self-regulated public health limit for
C-8.

REQUEST FOR ADMISSION NO. 94. Attached hereto at Exhibit II is an authentic

and accurate copy of a business record of DuPont prepared and kept in the regular course of

business of DuPont.

RESPONSE: Admitted.
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REQUEST FOR ADMISSION NO. 95. Acute overexposure of humans to C-8 can

cause eye irritation with discomfort, tearing or blurring of vision, irritation of the upper
respiratory passages, and possible liver changes.

RESPONSE; DuPont objects to this Request for Admission on the ground that it is
vague and ambiguous and that it sets forth more than one matrer to be admitted or denied in
derogation of W.Va. R. Civ. P. 36(a). DuPont also objects to this Request for Adruission on the
ground that it is deliberately incorﬁplctc and calculated to lead 10 a false conclusion. Subject 1o
and without waiving these objections, denied, except admitted that, based on animal teslng,
acute overexposure of animals to C-8 can result in ey irritation, respiratory tract irritation and
liver changes and it is assumed that acute overexposure of humans to C-8 may cause the saime
acute effects. However, DuPont specifically denies that acute overexposure to C-8 has
produced chronic health effects in humans.

REQUEST FOR ADMISSION NO. 96. Attached hereto at Exhibit JJ is an authentic

and accurate copy of a business record of DuPont prepared and kept in the regular course of
business of DuPont.
RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 97. In March of 2001, DuPont received a copy of

a letter sent by counse} for the Tennants notifying various government agencies and DuPont of
certain facts related to DuPont’s handling of C-8 issucs and, among other things, the Tennant’s
request for governmental action in response (the “Tennant Letter™)

RESPONSE: DuPont objects to this Request for Admission on the ground that 1t 1s
deliberately incomplete and calculated to lead to a false conclusion. Subject to and without

waiving this objection, denied, except admutted that, in March 2001, DuPont received a copy of
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a letier sent by counsel for the Tennants to various government agencies alleging certain things
related to DuPont and C-8. DuPont specifically denies many of the allegations in the March

2001 letter. -

REQUEST FOR ADMISSION NO. 98. Artached hereto at Exhibit KK is an

authentic and accurate copy of the text of a letter DuPont received in March of 2001.

RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 99. DuPont received a draft of the Tennant
Letter in November of 2000.

RESPONSE: DuPont objects to this Request for Admission on the grcund that it is
deliberately incomplete and calculated 1o lcad to a talse conclusion. Subject 1o and without
waiving this objection, denied, except admitted that DuPont received a draft in November 2000
of a letter from counsel for the Tennants to various government agencies alleging certain
things related to DuPont and C-8. DuPont specifically denies that the draft received in
November 2000 is identical to the Tennant letter received in March 2001.

REQUEST FOR ADMISSION NO. 100. On March 9, 2001, Diane R. Shomper of

DuPont stated that there arc potential ramifications 1o the entire fluoropolymers industry if
there is very negative fallout from the Tennant Letter.

RESPONSE: DuPont objects to this Request for Admission on the ground that it 1s
deliberately incomplete and calculated to lead to a false conclusion. Subjcct to and without

wajving this objection, admitted as phrased.

REQUEST FOR ADMISSION NO. 101. Attached here as Exhibit LL is an authentic

and accurate copy of a business record of DuPont prepared and kept :n the regular course of

business of DuPont.
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RESPONSE: Admitted.

REQUEST FOR ADMISSION NQ. 102. On March 9, 2001, executive officers of

' DuPont, including Charles O. Holliday, Chairman of the Board and Chiel Executive Officer,
were advised of the Tennant Letter and were informed that leaders of DuPont’s
fluoroproducts business would be meeting with DuPont’s legal staff and public and
govemmenlt aflairs staff to refine its strategy in light of the Tennant Letter,

RESPONSE: DuPont objects to this Request for Admission on the ground that it sets
forth more than onc matter to be admitted or denied in derogation of W.Va. R. Civ. P. 36(a).
Subject to and without waiving this objection, admirted.

REQUEST FOR ADMISSTON NO. 103. Attached hereto at Exhibit MM is an

authentic and accurate copy of a business record of DuPont prepared and kept in the regular

course of business of DuPont.

RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 104. On March 22, 2001, DuPont was advised

that counsel for the Tennants intended to make a presentation to the United States
Environmental Protection Agency ("USEPA") relating to C-8 during an upconing public
heaning.

RESPONSE: Denied, except admutted that on March 22, 2001, certain DuPont
employees wcre told that an attorney in the Tennant lingation had gotien on the agcnda for an

EPA mecting on PFOS and that the attorney's intent was to discuss APFO.

REQUEST FOR ADMISSION NO. 105. Attached hercto at Exhibit NN is an

authentic and accurate copy of the business record of DuPont prepared and kept in the

regular course of business of DuPont.
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RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 106. In March of 2001, DuPont’s counse! filed
papers with the United States District Court for the Southern District of West Virginia
seeking a gag érder to prevent the Tennants’ counsel from publicly discussing certain C-8
issues.

RESPONSE: DuPont admits as follows: in March of 2001, in the United States District
Court for the Southern District of West Virgimia, DuPont’s counsel filed a Motion for
Tcmpora&y Restraining Order and Preliminary Injunctjon to prevent Tennants’ counsel from
making any extrajudicial statements rcgarding the Tennant casc.

REQUEST FOR ADMISSION NO. 107. DuPont’s attempt to obtain a sag order

against the Tennants’ counsel was rejected by the Federal Court in West Virginia in March of
2001.

RESPONSE: DuPont admits as follows: on March 26, 2001, the United States
District Court for the Southern District of West Virginia denied DuPont’s Motion for
Temporary Restraining Order and Preliminary Injunction.

REQUEST FOR ADNiISSION NQ. 108. On May 23, 2001, a letter dated May 19,

2001, was reccived jn the office of DuPont’s Chairman of the Board in which an alleged
former employee of DuPont stated that he had knowledge of facts indicating that the DuPont
Washington Works plant and local drinking watcr supply was senously contaminated with C-
8 and alleged that DuPont management’s response to the situation was illegal and immoral.

RESPONSE: Denied, except admitted that on May 23, 2001, the office of DuPont's
Chairman of the Board received a copy of a letter addressed to Christine T. Whitman, EPA

Administrator, authored by an unidentified person who claimed in the body of the letter to be
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a former employce of DuPont. DuPont further admits that in the letter the alleged former
employee stated that he had knowledge of facts indicating that the DuPont Washington
Works plant and local drinking water supply was seriously contaminated with C-8 and
alleged that DuPont management’s response to the situation was illegal and immoral.
DuPont specifically denies the allegations in the body of the letter.

REQUEST FOR ADMISSION NO. 109. Attached hereto at Exhibit OO is an authentic

and accurate copy of a letter that was received in the office of DuPont’s Chairman of the Board

on or about May 23, 2001.
RESPONSE: Admitted.

REQUEST FOR ADMISSION NQ. 110. In June of 2001, DuPont initiated discussions

with the State of West Virginia's Department of Environmental Protection ("WVDEP")
regarding a potential copsent order to address the nature and extent of C-8 released from
DuPont’'s Washington Works plant.

RESPONSE: Denied.
REQUEST FOR ADMISSION NO. 111. On November 1, 2001, DuPont publicly

announced that it would begin the manufacture of C-8 at its Fayerteville, North Carolina facility

RESPONSE: Admitted.
REQUEST FOR ADMISSION NO. 112 Attached hereto at Exhibit PP is an authentic

and accurate copy of a business record of DuPont prepared and kept in the regular course of
business of DuPont.
RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 113. On August 30, 2002, employees of

USEPA met with, among others, employees of DuPont and discussed, among other things,
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the USEPA’s interpretation of existing PFOA toxicity studies, and the USEPA
representatives specifically requested that any disagreements with USEPA’s interpretation of
PFOA toxicity studieg be raised and resolved with USEPA’s staff prior to any subsequent
meeting with the USEPA.

RESPONSE: DuPont objects to this Req uésr for Admission on the ground that it sets
forth more than one¢ matter to be admitted or denied in derogation of W.Va. R. Civ. P. 36(a).
Subject to and without waiving this objection, denied exccpt admitted that on August 30,
2002, employees of DuPont met with employees of t?" USEPA and discussed the
interpretation of certain PFOA toxicity studies.

REQUEST FOR ADMISSION NO. 114. During a confercnce call among USEPA

employees and, among others, DuPont representatives, on September 12, 2002, none of the
DuPont participants on the call acknowlcdged any difference of opinion with the USEPA
with respect to PFOA hazard issues.

RESPONSE: DuPont objects to this Request for Admission on the ground that it is

vague and ambiguous. Subject to and without waiving this objection, denied.

REQUEST FOR ADMISSION NO. 115. With respect to USEPA's interpretation of
PFOA toxicity and hazard issues, USEPA adviscd DuPont, among others, in September of
2002 that the toxicology data submitted to*&/SEPA suggests a poienual for reproductive/
developmental toxicity and low 1evevl C-8 exposures to the gencral population that were

unexplained as of September 2002.

RESPONSE: DuPont objects to this Request for Admission on the ground that it sels
forth more than one matter 10 be admitted or denied in derogation of W.Va. R. Civ. P. 36(a).

DuPont also objccts to this Request for Admission on the ground that it is vague and
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ambiguous. Subjcct to and without waiving these objections, denied, except admitted that
with respect to USEPA’s interpretation of PFOA toxicity and hazard issues, USEPA advised
DuPont, among others, in September of 2002 that the toxicology data submitted to USEPA

suggests a potential for reproductive/ developmental toxicity.

Respectfuily submitted,

E.I DU l’ONT DE NEMOURS AND COMPANY

By SPILMAN, THOMAS & BATTLE, PLLC

&&M/\M QA@WJW

Charles L. Woody (WV State Bar # 4130)
Heather Heiskell Jones (WV State Bar # 4913)
300 Kanawha Boulevard, East

P.0. Box 273

Charleston, WV 25321-0273

304-340-3800

Laurence F. Janssen
STEPTOE & JOHNSON, LLP
633 West 5" Street, Swute 700
Los Angeles, CA 90071
213-439-9400

Stephen A. Fennell

STEPTOE & JOHNSON, LLP
1330 Connecticut Avenuc, NW
Washington, D.C. 20036
202-429-3000
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IN THE CIRCUIT COURT OF WOOD COUNTY, WEST VIRGINIA

JACK W, LEACH, ET AL.,
Plaintiffs,

v. . CIVIL ACTION NO. 01-C-608
(Judge George W, Hill, Jr.)

E. 1. DU PONT DE NEMOURS AND COMPANY,

and LUBECK PUBLIC SERVICE DISTRICT,

Defendants.

CERTIFICATE OF SERVICE
1, Heather Heiskell Joncs, do hereby certify that [ have served a true and cxact copy
“Responses of E. I. du Pont de Nemours and Company to Plaintiffs’ Third Set of Requests
for Admissions to DuPont” upon the following counsel of record in the manner indicated
below on this 23™ day of January 2003, addressed as follows:

Lamry A. Winter, Esq.

Winter Johnson & Hill PLLC
500 E. Virginia Street
Charleston, WV 25301
Counsel for Plaintiffs

Via Hand Delivery

R. Edison Hill, Esq.

Harry G. Denzler, Esq.

Hill, Peterson, Carper, Bee & Deizler, PLLC
NorthGate Business Park

500 Tracy Way

Charleston, WV 25311-1261

Counsel for Plaintiffs

Yia Hand Dclivery
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Robert A. Bilott, Esq. .
Taft, Stettinius & Hollister LLP
1800 Firstar Tower
425 Walnut Street
- Cincinnatu, OH 45202-3957
Counsel for Plaintiffs
Via Facsimile (513) 381-0205 and U.S. Mail

John R. McGhee, Esq,

Kay Casto & Chaney PLLC

1600 Bank One Center

P.O. Box 2031

Charleston, WV 25327

Counsel for Lubeck Public Service District
Via Hand Delivery

Richard A. Hayhurst, Esq.

414 Market Street

P.O. Box 86

Parkersburg, WV 26102

Counsel for Lubeck Public Service District
Via Facsimilj\;mﬂ 428-2674 and U.S, Mail

idnoy oA

Heather Heiskell Jones (WV State Bar # 4913)
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IN THE CIRCUIT COURT OF WOOD COUNTY, WEST VIRGINIA

JACK W. LEACH, et al.,

Plaintiffs,

\2 CIVIL ACTION NO.: 01-C-608
(Judge George W, Hill)

E. L DU PONT DE NEMOURS AND COMPANY,
and LUBECK PUBLIC SERVICE DISTRICT,

Defendants.

RESPONSES OFE. 1. DU PONT DE NEMOURS AND COMPANY TO
PLAINTIFES' SECOND SET OF REQUESTS FOR ADMISSIONS TO DUPONT

Pursuant to West Virginia Rule of Civil Procedure 36, Defendant, E. I. du Pont de
Nemours and Company (“DuPont™), by counsel, responds to “Plaintiffs’ Second Set of Requests
fé)f Admission to DuPont” (“Second Set of RFAs™), as follows. Any admission made is for the
purpose of this pending action only and is not an admission for other purposes, nor may it be used
in any other proceeding. Any admission is also subject to all pertinent objections to admissibility
interposed at trial. Information provided in these responses is based upon such information as
presently is reasonably available to DuPont. DuPont responds and objects as follows:

L GENERAL OBJECTIONS

DuPont’s responses to Plaintiffs’ Second Set of Requests for Admissions are subject to
the general objections set forth below. These general objections form a part of the response to
each and every Request for Admission and are set forth here to avoid duplication and repetition.
DuPont’s specific responses to each Request for Admission are made subject to, and without
waiving, these General Objections, which are incorporated by reference to each of DuPont’s

responses. The failure to list a specific General Objection in a response should not be construed
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as a waiver of that objection. By admitting or denying Plaintiffs’ Requests for Admission,
DuPont does not concede that the subject matter of such Requests are relevant in the present
action or that DuPont’s responses are admissible. DuPont reserves the right to amend or

supplement its responses

GENERAL OBJECTION 1: DuPont objects to Plaintiffs’ Requests for Admissions to

the extent that they seek to characterize the contents of documents, which documents speak for

themselves.

GENERAL OBJECTION 2: DuPont objects to Plaintiffs’ Requests for Admissions to

the extent that they imply that DuPont’s “acceptable exposure limits” (“AELs”) and “community
exposure guidelines” (“CEGs™) are set at levels that are predictive of adverse human health
effects. DuPont’s processes for setting AELs and CEGs are analogous to regulatory agency risk
assessments. These mathematically based risk assessments encompass a number of typically
very conservative assumptions and safety factors, many of which are default versus actual
figures. Risk assessments are designed to be overly protective of human health, with a wide
margin of safety, are not predictive of any particular health effects, and should not be used in
such a manner. Moreover, they cannot be used to support a claim for medical monitoring.

GENERAL OBJECTION 3: DuPont objects to Plaintiffs’ Requests for Admissions to

the extent that they seek information that is not relevant to the claims or defenses at issue in this
litigation.

GENERAL OBJECTION 4: DuPont hereby preserves for trial its objections as to those

of Plaintiffs’ Requests for Admissions that ask DuPont to authenticate a document, except that

DuPont admits to the authenticity of the documents as set forth below.
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GENERAL OBJECTION 5: DuPont objects to Plaintiffs’ Requests for Admissions to

the extent that they are deliberately incomplete and calculated to lead to a false conclusion.

I1. OBJECTIONS AND RESPONSES TO REQUESTS FOR ADMISSIONS

REQUEST FOR ADMISSION NO. 1. In 1978, after DuPont had been informed by

3M that 3M’s workers exposed to certain fluorinated surfactants had elevated organic
fluorine levels in their blood, DuPont’s Medical Director, Bruce W. Karrh, M.D.,
recommended medical surveillance examinations for DuPont’s fluorochemical workers
consisting of: (1) a health history questionnaire; (2) an examination by or under the
supervision of a physician; (3) urinalysis; (4) 12 blood chemistry tests (glucose, BUN,
SGOT, LDH, alkaline phosphatase, bilirubin, total protein with albumin and globulin,
calcium, phosphorous, creatinine, uric acid, cholesterol); (5) 7 hematology tests (white and
red blood cell counts, hemoglobin, hematocrit, and red blood cell indices); (6) vision test; (7)
audiogram; (8) 14x17 posterio-anterior chest x-ray; (9) height, weight, blood pressure and
pulse; (10) screening pulmonary function tests (FEV1 and FVC); and (11) electrocardiograms
at the routine intervals.

RESPONSE: DuPont objects to this Request for Admission on the ground that it sets
forth more than one matter to be admitted or denied in derogation of W.Va. R. Civ. P. 36(a).
Subject to and without waiving this objection, DuPont denies this Request for Admission,
except as follows; DuPont admits that in 1978, 3M Company notified DuPont that some
employees occupationally exposed to some of 3M’s fluorinated surfactant compounds
showed an increased level of organic fluorinated compounds in their blood, although no
adverse health effects were detected among those employees. DuPont also admits that on
July 24, 1978, Bruce W. Karrh, M.D., recommended to F. E. French that medical
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surveillance for fluorochemical workers should be the regular DuPont periodic physical
examination consisting of (1) a health history questionnaire; (2) an examination by or under
the supervision of a physician; (3) urinalysis; (4) 12 blood chemistry tests (glucose, BUN,
SGOT, LDH, alkaline phosphatase, bilirubin, total protein with albumin and globulin,
calcium, phosphorous, creatinine, uric acid, cholesterol); (5) 7 hematology tests (white and
red blood cell counts, hemoglobin, hematocrit, and red blood cell indices); (6) vision test; (7)
audiogram; (8) 14x17 posterio-anterior chest x-ray; (9) height, weight, blood pressure and
pulse; (10) screening pulmonary function tests (FEV1 and FVC); and (11) electrocardiograms
at the routine intervals.

REQUEST FOR ADMISSION NO. 2. Attached:he'reto at Exhibit A is an authentic

and accurate copy of a business record of DuPont prepared and kept in the regular course of
business of DuPont.
RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 3. By 1979, DuPont had determined that

operators at DuPont’s Washington Works plant in Wood County, West Virginia, who handle
C-8 were showing elevated blood organofluorine levels and liver enzyme activity (6 of 10
operators had high alkaline phosphatase and SGOT levels as compared to the 14% expected).
RESPONSE: Denied, except admitted that in a memorandum to A. A. Wright dated
July 30, 1979, DuPont employees noted that operators who handle FC-143 at DuPont’s Works
plant in Wood County, West Virginia were showing elevated blood organofluorine levels and
liver enzyme activity (6 of 10 operators had high alkaline phosphatase and SGOT levels as

compared to the 14% expected), and there were no other clinical effects.
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REQUEST FOR ADMISSION NO. 4. Attached hereto at Exhibit B is an authentic

and accurate copy of a business record of DuPont prepared and kept in the regular course of
business of DuPont.
RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 5. In 1979, a DuPont epidemiologist, William E.

Fayerweather, reviewed liver function vtest results for DuPont workers with C-8 exposure and
myocardial infarction cases and deaths at DuPont’s Washington Works plant and preliminarily
concluded that C-8-exposed workers may possibly have positive liver function tests more often
than the Washington Works plant population as whole, and that the number of active wage roll
employees at the Washington Works plant having myocardial infarctions from 1974 through
1977 was somewhat higher than was expected based on company-wide experience.
RESPONSE: DuPont objects to this Request for Admission on the ground that it sets
forth more than one matter to be admitted or denied in derogation of W.Va. R. Civ. P. 36(a).
Subject to and without waiving this objection, DuPont denies this Request for Admission,
except as follows: DuPont admits that on August 28, 1979, a DuPont epidemiologist, William
E. Fayerweather, reviewed liver function test results for DuPont workers with C-8 exposure.
DuPont also admits that on August 28, 1979, Dr. Fayerweather reviewed myocardial infarction
cases and deaths at DuPont’s Washington Works plant. DuPont expressly denies any
implication that the data related to the myocardial infarction cases and deaths at DuPont’s
Washington Works plant was limited to DuPont workers with C-8 exposure. DuPont admits
that Dr. Fayerweather’s preliminary results suggested that C-8-exposed workers may possibly
have had positive liver function tests more often than the Washington Works plant population

as whole. DuPont notes that these preliminary results were subsequently invalidated by a
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report by Dr. Fayerweather dated January 15, 1981 entitled “Liver Study of Washington Works
Employees Exposed to C-8: Results of Blood Biochemistry Testing,” (hereinafter referred to as
the “Liver Study”). DuPont also admits that the number of active wage roll employees at the
Washington Works plant having myocardial infarctions from 1974 through 1977 was
somewhat higher than was expected based on company-wide experience.

REQUEST FOR ADMISSION NO. 6. Attached hereto at Exhibit C is an authentic

and accurate copy of a business record of DuPont prepared and kept in the regular course of
business of DuPont.

RESPONSE: Admitted, except denied as to marginalia and except DuPont notes that
the document was redacted prior to production to Plaintiffs.

REQUEST FOR ADMISSION NO. 7. A DuPont epidemiologist, William E.

Fayerweather, prepared in January of 1981 a study entitled “Liver Study of Washington Works
Employees Exposed to C-8: Results of Blood Biochemistry Testing” (“DuPont Liver Study”), the
objective of which was to determine whether occupational exposure to C-8 adversely affects liver
functions as measured by blood levels of glutamic oxaloacetic transaminase (SGOT), lactic

- dehydrogenase (LDH), alkaline phosphatase (AP), and bilirubin.

RESPONSE: Admitted.

REOUEST FOR ADMISSION NO. 8. Attached hereto at Exhibit D is an authentic and

accurate copy of a business record of DuPont prepared and kept in the regular course of the
business of DuPont.

RESPONSE: Admitted.
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REQUEST FOR ADMISSION NO. 9. According to the Liver Study, preliminary

DuPont data from 1978 showed that the DuPont Washington Works plant population as a whole
had an unusually large percentage of elevated SGOTSs, with SGOTs elevated in 19% of the
workers, whereas elevations would only have been expected by DuPont in about 5% based upon
random statistical variation. AP, bilirubin, and LDH tests also showed plant-wide elevations in 8,
4 and 3% of the DuPont Washington Works plant workers, respectively.

RESPONSE: DuPont objects to this Request for Admission on the ground that it sets
forth more than one matter to be admitted or denied in derogation of W.Va. R. Civ. P. 36(a).
Subject to and without waiving this objection, DuPont denies this Request for Admission,
except as follows: DuPont admits that according to the Liver Study, preliminary DuPont data
from 1978 showed that the DuPont Washington Works plant population as a whole had an
unusually large percentage of elevated SGOTs, with SGOTs elevated in 19% of the workers,
whereas elevations would only have been expected by DuPont in about 5% based upon random
statistical variation. DuPont admits that in the preliminary DuPont data from 1978, AP, bilirubin,
and LDH tests also showed plant-wide elevations in 8, 4 and 3% of the DuPont Washington Works
plant workers, respectively. DuPont expressly denies that the 1978 preliminary data were
validly measured, and notes that the Liver Study indicates that the 1978 SGOT data was
systematically higher than true blood levels and the observed range for “normal” SGOT data
was considerably higher than the stated normal range.

REQUEST FOR ADMISSION NO. 10. According to the Liver Study, some of the

SGOT data for the DuPont Washington Works suggested that there might be a liver effect among
certain C-8-exposed workers, that the mean SGOT for the TFE process operators was
significantly (p < 0.05) higher than the non-Teflon area control mean, that the TFE process
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operators as a group had considerably higher organic fluoride blood levels than other Teflon-area
workers, and that workers in the highest organic fluoride decile had a significantly higher SGOT
mean than workers in the lower nine deciles.

RESPONSE: DuPont objects to this Request for Admission on the grounds that it sets
forth more than one matter to be admitted or denied in derogation of W.Va. R. Civ. P. 36(a),
and that it is deliberately incomplete and calculated to lead to a false conclusion. Subject to and
without waiving these objections, DuPont denies this Request for Admission, except as
follows: DuPont admits that according to the Liver Study, after the data was evaluated, no
association was found between exposure to C-8 and clinical end-points in man, although some of
the SGOT data for the DuPont Washington Works suggested that there might be a liver effect
among certain C-8-exposed workers, that the mean SGOT for the TFE process operators was
significantly (p < 0.05) higher than the non-Teflon area control mean, that the TFE process
operators as a group had considerably higher organic fluoride blood levels than other Teflon-area
workers, and that workers in the highest organic fluoride decile had a significantly higher SGOT
mean than workers in the lower nine deciles.

REQUEST FOR ADMISSION NO. 11. According to the Liver Study, mean AP was

significantly (p < 0.05) higher among DuPont Washington Works FEP service and FEP process
operators.

RESPONSE: DuPont objects to this Request for Admission on the ground that it is
deliberately incomplete »and calculated to lead to a false conclusion. Subject to and without
waiving this objection, DuPont denies this Request for Admission except as follows: DuPont
admits that according to the Liver Study, after the data was evaluated, no association was found

between exposure to C-8 and clinical end-points in man, and although mean AP was
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significantly (p < 0.05) higher among DuPont Washington Works FEP service and FEP process
operators, none of the other blood tests were elevated among these workers, and AP did not
correlate with blood organic fluoride levels.

REQUEST FOR ADMISSION NO. 12. For purposes of the Liver Study, DuPont

compared results of workers from “Teflon area jobs” at DuPont’s Washington Works plant with
a group defined as a “non-exposed control group” that included other DuPont Washington
Works plant employees.

RESPONSE: Denied, except admitted that for purposes of the Liver Study, DuPont
compared results of workers from “Teflon area jobs” at DuPont’s Washington Works plant with
a group defined as a “non-exposed control group” which “consisted of a 10% systematic sample
of all active WW employees who, as of August, 1979, had never worked in the Teflon area.”

REQUEST FOR ADMISSION NO. 13. In 1978 - 1980, the DuPont Washington

Works employees working in “Teflon area jobs,” as defined in the Liver Study, were not the only
DuPont Washington Works employees who were potentially-exposed to C-8.

RESPONSE: DuPont objects to this Request for Admission on the grounds that it is
deliberately incomplete and calculated to lead to a false conclusion, and that the phrase
“potentially-exposed to C-8” is vague and ambiguous. Subject to and without waiving these
objections, DuPont admits this Request for Admission as phrased.

REQUEST FOR ADMISSION NO. 14. In 1978 - 1980, all DuPont Washington Works

employees were potentially-exposed to C-8 by virtue of the presence of C-8 in the DuPont
Washington Works plant air emissions.
RESPONSE: DuPont objects to this Request for Admission on the grounds that it is

deliberately incomplete and calculated to lead to a false conclusion, and that the phrase
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“potentially-exposed to C-8” is vague and ambiguous. Subject to and without waiving these
objections, DuPont admits this Request for Admission as phrased.

REQUEST FOR ADMISSION NO. 15. The workers included within the “non-exposed

control group” used in the Liver Study were not individuals who had no potential exposure to
C-8.

RESPONSE: DuPont objects to this Request for Admission on the ground that it is
deliberately incomplete and calculated to lead to a false conclusion, and that the phrase “not
individuals who had no potential exposure to C-8” is vague and ambiguous. Subject to and
without waiving these objections, DuPont admits this Request for Admission as phrased.

REQUEST FOR ADMISSION NO. 16. In 1980, upon review of a draft of the Liver

-Study, DuPont’s Assistant Medical Director, Vann A. Brewster, M.D., expressed concern that a
draft of the Liver Study implied that DuPont’s Medical Division would not continue the study of
liver tests on those DuPont employees potentially-exposed to C-8 and recommended that,
because DuPont still could not explain why the mean SGOT was significantly higher among
DuPont’s TFE process workers at the Washington Works plant and that the mean AP was
significantly higher among DuPont’s FEP process and service workers at DuPont’s Washington
Works plant, DuPont should include language in the Liver Study to indicate that “it was
recommended that the study of liver tests continue” and recommended that DuPont should
include in the Liver Study a recommendation to “continue to evaluate the liver tests of
employees with potential exposure to C-8.”

RESPONSE: DuPont objects to this Request for Admission on the grounds that it sets
forth more than one matter to be admitted or denied in derogation of W.Va. R. Civ. P. 36(a),

and that the cited document speaks for itself. Subject to and without waiving these objections,
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DuPont denies this Request for Admission, except as follows: DuPont admits that in a
memorandum to L. F. Percival dated June 9, 1980 (hereinafter referred to as the “June 9
Memorandum”), DuPont’s Assistant Medical Director, Vann A. Brewster, M.D., commented
on the Draft Washington Works Communication entitled “Fluorosurfactants in Blood”
(hereinafter referred to as the “Draft Communication”). DuPont admits that in the June 9
Memorandum, Dr. Brewster expressed his concern that the Draft Communication implied that
DuPont’s Medical Division would not continue the study of liver tests on those DuPont
employees potentially-exposed to C-8. DuPont admits that in the June 9 Memorandum, Dr.
Brewster suggested various revisions to the Draft Communication to correct this implication.

REQUEST FOR ADMISSION NO. 17. Attached hereto as Exhibit E is an authentic

and accurate copy of a business record of DuPont prepared and kept in the regular course of
business of DuPont.

RESPONSE: Admitted.

'REQUEST FOR ADMISSION NO. 18. In April of 1981, DuPont’s Medical
Division prepared and circulated a proposal to study whether pregnancy outcome among
female employees of DuPont’s Washington Works plant is causally related to their
occupational exposure to, among other things, C-8 and to determine whether pregnancy
outcome among wives of DuPont’s Washington Works male employees is causally related to

their husbands’ exposure to, among other thing, C-8.

RESPONSE: Admitted.
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REQUEST FOR ADMISSION NO. 19. In July of 1981, the pregnancy outcome

studies pfoposed by DuPont’s Medical Division in April of 1981 were put “on hold” until
further notice.

RESPONSE: DuPont objects to this Request for Admission on the ground that it is
deliberately incomplete and calculated to lead to a false conclusion. Subject to and without
waiving this objection, DuPont denies this Request for Admission, except as follows: DuPont
admits that in July 1981, the pregnancy outcome study proposed by DuPont’s Medical
Division in April of 1981 was put “on hold” pending the results of more definitive animal
teratogenicity studies, and ultimately in 1982, upon completion of such studies, including
teratogenicity results, the Medical Division determined that it was no longer necessary to
undertake such a pregnancy outcome study.

REQUEST FOR ADMISSION NO. 20. Attached hereto as Exhibit F is an authentic

and accurate copy of a business record of DuPont prepared and kept in the regular course of
business of DuPont.
RESPONSE: Admitted.

REOQUEST FOR ADMISSION NO. 21. In a January 1983 update to DuPont’s 1981

Liver Study, DuPont compared test results of DuPont workers who allegedly had been
exposed to C-8 at DuPont’s Washington Works plant to the test results of other DuPont
Washington Works eniployees, and not to a control group consisting of individuals who
never had had any potential exposure to C-8.

RESPONSE: DuPont objects to this Request for Admission on the grounds that it is
deliberately incomplete and calculated to lead to a false conclusion, that it is vague and

ambiguous, and that it sets forth more than one matter to be admitted or denied in derogation
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of W.Va. R. Civ. P. 36(a). Subject to and without waiving these objections, DuPont denies this
Request for Admission, except it is admitted that in a draft report dated January 28, 1983,
William E. Fayerweather provided an update to the 1981 Liver Study, and in that 1983 draft
report, the study group was comprised of the same individuals as from the 1981 Liver Study,
less 24 employees who left the Teflon ® area, and the control group consisted of the same
individuals as from the 1981 Liver Study, less 21 employees who left the plant or had since
worked in the Teflon ® area.

REOQUEST FOR ADMISSION NO. 22. Attached hereto as Exhibit G is an

authentic and accurate copy of a business record of DuPont prepared and kept in the regular
course of business of DuPont.
RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 23. In March of 1990, H.A. Smith of DuPont

estimated the drop-off rate for C-8 in human blood to have a half-life of approximately 4-5
years or more and concluded that there is a correlation between C-8 exposure levels and the
level of C-8 in human blood.

RESPONSE: DuPont objects to this Request for Admission on the grounds that it is
deliberately incomplete and calculated to lead to a false conclusion, and that it sets forth more
than one matter to be admitted or denied in derogation of W.Va. R. Civ. P. 36(a). Subject to
and without waiving these objections, DuPont denies this Request for Admission, except as
follows: DuPont admits that in a March 19, 1990 memorandum from H. A. Smith to J. G.
Loschiavo, R. D. Lanyon and W. E. Crawley (hereinafter referred to as the “March 19
Memorandum”), H. A. Smith reviewed personnel air modeling data taken over the period April

1988 through September 1989 and all personnel C-8 blood data going back to 1979-80.
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DuPont admits that in the March 19 Memorandum, H.A. Smith noted that the blood data base
only included those employees who had been in the indicated job for years, had not moved all
over the F luoropolymers area, and are still in the jobs, and also that interpretation of the data
was complicated by the fact that the air monitoring data was recent while the blood data
essentially reflected exposure dating back to the “early days.” DuPont admits that in the
March 19 Memorandum, H.A. Smith concluded from his review of the blood and air
monitoring data that, among other things, there was a correlation between C-8 personnel air
levels and C-8 in blood levels, and between skin contact and C-8 in blood levels. DuPont
admits that in the March 19 Memorandum, H.A. Smith concluded from his review of the blood
and air monitoring data that, among other things, the drop-off rate for C-8 in the blood is a half
life of about 4-5 years or more, based on a very small amount of data on pensioners and on the

observation that there is a slight perceived decline in workers in the various jobs.

REQUEST FOR ADMISSION NO. 24. Attached hereto as Exhibit H is an authentic and

accurate copy of a business record of DuPont prepared and kept in the regular course of business of
DuPont.
RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 25. In October of 1991, W.P. Anderson, Jr. of

DuPont’s Polymer Products and Gerald F. Kennedy of DuPont’s Haskell Laboratory requested the
authority to conduct a cross-sectional study of liver enzymes among DuPont Washington Works
~employees with potential exposure to C-8 to determine whether occupational exposure to C-8
adversely affects the liver, as measured by blood levels of SGOT, LDH, AP, and bilirubin (the
“1991 Liver Study Update™), recognizing that it had been 10 years since the 1981 DuPont Liver

Study.
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RESPONSE: DuPont objects to this Request for Admission on the ground that it sets
forth more than one matter to be admitted or denied in derogation of W.Va. R. Civ. P. 36(a).
Subject to and without waiving this objection, DuPont denies this Request for Admission,
except it is admitted that in October of 1991, W. P. Anderson, Jr. of DuPont’s Polymer Products
and Gerald L. Kennedy of DuPont’s Haskell Laboratory requested the authority to conduct a cross-
sectional study of liver enzymes among DuPont Washington Works employees with potential
exposure to C-8 to determine whether occupational exposure to C-8 adveréely affects the liver, as
measured by blood levels of SGOT, LDH, AP, and bilirubin (the “1991 Liver Study Update”).

REQUEST FOR ADMISSION NO. 26. Attached hereto as Exhibit I is an authentic and

accurate copy of a business record of DuPont prepared and kept in the regular course of business of
DuPont.
RESPONSE: Admitted, except denied as to marginalia.

REQUEST FOR ADMISSION NO. 27. During a meeting in October of 1991, Mr.

Anderson’s and Mr. Kennedy’s request for the 1991 Liver Study Update was rejected by
DuPont.

RESPONSE: Denied, except admitted that during a meeting held in October of 1991,
Mr. Anderson’s and Mr. Kennedy’s request for the 1991 Liver Study Update was reviewed by
Karrh and Ligo, and it was decided that the 1991 Liver Study Update would not be pursued at
the time, but that the need for a study would be looked at again in 1993.

REQUEST FOR ADMISSION NO. 28. Attached hereto as Exhibit J is an authentic

and accurate copy of a business record of DuPont prepared and kept in the regular course of

business of DuPont.

RESPONSE: Admitted.
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REQUEST FOR ADMISSION NO. 29. In November of 1993, Dr. Younger L.

Power of DuPont’s Washington Works recommended to Dr. Benjamin Ramirez with DuPont
in Wilmington, Delaware that DuPont perform liver function tests of its Washington Works
employees to discover any potentially unknown liver toxicity among those employees
exposed to C-8.

RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 30. Attached hereto as Exhibit K is an authentic

and accurate copy of a business record of DuPont prepared and kept in the regular course of
business of DuPont.
RESPONSE: Admitted, except denied as to marginalia.

REQUEST FOR ADMISSION NO. 31. Attached hereto at Exhibit L is an authentic

and accurate copy of a business record of DuPont prepared and kept in the regular course of
business of DuPont.
RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 32. In February of 1995, William J. Brock, Ph.D.,

Toxicology Consultant to DuPont, contacted Dr. Lance L. Simpson of the Jefferson Clinical
Center in Environmental Medicine, Jefferson Medical College, to pursue discussions relating to
establishing a corporate policy on medical surveillance for DuPont employees, particularly for
the blood monitoring of telomeric acid fluorides, including C-8, mentioning concern about the
potential long-term human health effects of these materials, and requesting Dr. Simpson’s
assistance in designing, conducting, and interpreting a monitoring program for DuPont’s
employees, including a blood monitoring program design which includes relevant test batteries.

RESPONSE: Admitted.
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REQUEST FOR ADMISSION NO. 33. Attached hereto at Exhibit M is an authentic

and accurate copy of a business record of DuPont prepared and kept in the regular course of
business of DuPont.
RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 34. DuPont representatives, including Gerry

Kennedy, Judy Walrath, Charles Reinhardt, and William Brock, met with Dr. Lance L. Simpson
and E. Mercer of Jefferson Medical College on August 14, 1995 to discuss approaches for
developing a medical surveillance program for C-8 and/or HFPO among DuPont’s workers, during
which DuPont representatives were requested to submit additional data to Jefferson Medical
College, which was to then come back with a proposal and guidelines for developing a research
and surveillance program.

RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 35. Attached hereto as Exhibit N is an authentic and

accurate copy of a business record of DuPont prepared and kept in the regular course of business of
DuPont.
RESPONSE: Admitted, except denied as to marginalia.

REQUEST FOR ADMISSION NO. 36. Upon review of DuPont’s 1995 C-8 blood

sampling of DuPont’s Washington Works e@ployees and pensioners, DuPont noted that the results
from the C-8 blood testing indicated an average half-life for C-8 in human blood of approximately |
4 years.

RESPONSE: DuPont objects to this Request for Admission on the ground that it is

deliberately incomplete and calculated to lead to a false conclusion. Subject to and without
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waiving this objection, DuPont denies this Request for Admission, except as follows: DuPont
admits that upon review of DuPont’s 1995 C-8 blood sampling of a limited number DuPont’s
Washington Works employees and pensioners, Anthony Playtis noted the serious limitations
on the usefulness of the data, including the small size of most of the data sets, the frequent
transfer of site employees from one job to another, and the slow rate at which C-8 blood levels
decrease after exposure stopped. DuPont also admits that given these limitations, he concluded
that results from the sampled pensioners indicated an average half life for C-8 in blood of

about four years.

REQUEST FOR ADMISSION NO. 37. Attached hereto as Exhibit O is an authentic

and accurate copy of a business record of DuPont prepared and kept in the regular course of
business of DuPont.

RESPONSE: Admitted, except denied as to marginalia.

REQUEST FOR ADMISSION NO. 38. On May 16, 1996, DuPont employees,
including William J. Brock, Ph.D., Benjamin Ramirez, and Anthony Playtis, participated in a
meeting to discuss a proposed medical surveillance program for DuPont’s fluoroproducts
employees during which an objective was to obtain agreement by participants that a program
needs to be established to gain an understanding of the health risks to employees potentially
exposed at fluoroproducts plant sites and to develop a program that best allows DuPont to
evaluate these potential health risks in a cost-effective way, with a proposed medical
surveillance program for discussion that included aliquots used for liver and kidney function
tests, hematology and other parameters.

RESPONSE: Denied.
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REQUEST FOR ADMISSION NO. 39. Attached hereto as Exhibit P is an authentic

and accurate copy of a business record of DuPont prepared and kept in the regular course of
business of DuPont.
RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 40. In August of 1996, Dr. Younger Power of

DuPont’s Washington Works reviewed data developed from medical records on 51 DuPont
Washington Works employees with the highest measured levels of C-8 in their blood and
found several employees with frequent elevations of blood tests (SGOT-7, Alkaline
Phosphatase-10, LDH-7), two cases of kidney disease, and one case of
thrombocytopenia/leukopenia.

RESPONSE: DuPont objects to this Request for Admission on the grounds that it is
deliberately incomplete and calculated to lead to a false conclusion, and that it sets forth more
than one matter to be admitted or denied in derogation of W. Va. R. Civ. P. 36(a). Subject to
and without waiving these objections, this Request for Admission is denied, except as follows:
It is admitted that in a memorandum to William J. Volger dated August 5, 1996, Dr. Younger
L. Power stated that he reviewed medical records on 51 DuPont Washington Works employees
with the highest measured levels of C-8 in their blood, and found, in his opinion, very little
evidence of disease due to C-8. Dr. Power also stated that while there were several employees
with frequent elevations of blood tests (SGOT-7, Alkaline Phosphatase — 10, LDH — 7), there
was no evidence of liver disease, and that there were also 2 cases of kidney disease and one

case of thrombocytopenia/leukopenia that could not be attributable to some other cause.
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REQUEST FOR ADMISSION NO. 41. Attached hereto as Exhibit Q is an authentic

and accurate copy of a business record of DuPont prepared and kept in the regular course of
business of DuPont.
RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 42. In September of 1996, Dr. Benjamin

Ramirez, Associate Medical Director for DuPont, received information from 3M regarding the
medical surveillance that 3M had performed in connection with employees working in the
manufacture of C-8, which 3M medical surveillance included a medical questionnaire,
pulmonary function test, chemistry test (P12), hematology test (CBC), urinalysis, and serum
fluorine test.

RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 43. Attached hereto as Exhibit R is an authentic

and accurate copy of a document received from 3M in or about September of 1996.
RESPONSE: Admitted.

REQUEST FOR ADMISSION NQ. 44. In November of 1996, Dr. Benjamin

Ramirez, Associate Medical Director for DuPont, and Charles F. Reinhardt, Director of
DuPont’s Haskell Laboratory, recommended to J.M. Smith of DuPont fluoroproducts that
DuPont perform pre-assignment and post-assignment examinations of its fluoroproducts
. employees, including: (1) medical history questionnaire, including smoking history; and (2)
blood tests (complete blood count, SMA-12, and fluorine-in-blood test).

RESPONSE: DuPont objects to this Request for Admission on the ground that it is
deliberately incomplete and calculated to lead to a false conclusion. Subject to and without

waiving this objection, DuPont admits this Request for Admission as phrased.
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REQUEST FOR ADMISSION NO. 45. Attached hereto as Exhibit S is an authentic

and accurate copy of a business record of DuPont prepared and kept in the regular course of
business of DuPont.
RESPONSE: Admitted, except denied as to marginalia.

REQUEST FOR ADMISSION NO. 46. In February of 1997, Dr. Benjamin Ramirez,

Associate Medical Director for DuPont, and R.W. Rickard, Director of DuPont’s Haskell
Laboratory, recommended to J.M. Smith of DuPont fluoroproducts that DuPont perform pre-
assignment and post-assignment examinations of its fluoroproducts employees, including: (1)
medical history questionnaire, including smoking history; and (2) blood tests (complete blood
count, SMA-12, and fluorine-in-blood test).

RESPONSE: DuPont objects to this Request for Admission on the ground that it is
deliberately incomplete and calculated to lead to a false conclusion. Subject to and without
waiving this objection, DuPont admits this Request for Admission as phrased.

REQUEST FOR ADMISSION NO. 47. Attached hereto as Exhibit T is an authentic

and accurate copy of a business record of DuPont prepared and kept in the regular course of
business of DuPont.
RESPONSE: Admitted.

- REQUEST FOR ADMISSION NO. 48. By January of 1999, employees at DuPont’s

Chambers Works Facility in New Jersey (the “Chambers Works”) learned that Chambers
Works might be cleaning some C-8 materials for DuPont’s Washington Works plant and had
contacted Anthony Playtis and Dr. Younger Power at DuPont’s Washington Works plant, who

recommended a pre- and post- (or annual) campaign medical surveillance program for workers
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who would be involved with the C-8 materials and commented that DuPont’s Washington
Works had been looking at worker blood for C-8 levels and had done liver function studies.

RESPONSE: DuPont objects to this Request for Admission on the ground that it sets
forth more than one matter to be admitted or denied in derogation of W.Va. R. Civ. P. 36(a).
Subject to and without waiving this objection, DuPont denies this Request for Admission,
except as follows: DuPont admits that John J. Plum, an employee at DuPont’s Chambers
Works Facility in New Jersey (the “Chambers Works”), learned that Chambers Works might
be cleaning some C-8 materials for DuPont’s Washington Works plant, and in January 1999,
contacted Anthony Playtis, who forwarded John Plum’s letter to Dr. Younger Power at
DuPont’s Washington Works plant. DuPont also admits that based upon the January 1999
letter from John Plum, Dr. Power recommended that Chambers Works establish a baseline for
industrial hygiene purposes, and therefore recommended a pre- and post- (or annual) campaign
surveillance program for operators, mechanics and laboratory technicians who would be
involved with the C-8 materials, and also stated that DuPont’s Washington Works had been
looking at worker blood for C-8 levels and had done liver function studies.

REQUEST FOR ADMISSION NO. 49. Attached hereto as Exhibit U is an authentic

and accurate copy of a business record of DuPont prepared and kept in the regular course of
business of DuPont.
RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 50. By March of 1999, Robin C. Leonard of

DuPont had forwarded to Barbara J. Dawson at DuPont’s Chambers Works a draft proposal for
the surveillance for exposure, biopersistence, and potential liver affects from workplace

exposures to C-8. (Hereinafter “C-8 Medical Surveillance Proposal”).
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RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 51. Attached hereto as Exhibit V is an authentic

and accurate copy of a business record of DuPont prepared and kept in the regular course of
business of DuPont.
RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 52. DuPont’s Medical Surveillance Proposal

indicated that changes in liver function may be a means of detecting human biological response
to C-8 and set forth a proposed project that included among its objectives correlating data on
biomarkers of effect (referenced as serum liver enzymes levels) with the biomarkers of
exposure (referenced as fluoride ion in blood and blood perfluorooctanoate level).

RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 53. DuPont’s C-8 Medical Surveillance Proposal
suggested a protocol to prescribe data collection at monthly intervals for liver enzyme
measurements and area or personal monitoring at either weekly or biweekly intervals, for a
period of one year.

RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 54. In May of 1999, DuPont’s Chambers Works

prepared a “C-8 Hazard Communication.”

RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 55. Attached hereto at Exhibit W is an authentic

and accurate copy of a business record of DuPont prepared and kept in the regular course of

business of DuPont.
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RESPONSE: Admitted, except DuPont notes that this document was redacted prior to
production to Plaintiffs.

REQUEST FOR ADMISSION NO. 56. In 1999, DuPont’s Chambers Works

conducted baseline medical surveillance exams on DuPont employees who DuPont had
identified as workers who might be involved in work to recover C-8 salt from a solution from
material delivered to DuPont Chambers Works from DuPont’s Washington Works facility (the
“Chambers Works C-8 Workers”).

RESPONSE: Denied, except admitted that in 1999, DuPont’s Chambers Works
conducted a baseline medical surveillance program on DuPont’s Chambers Works employees
who were identified as working in jobs with potential for accidental exposure to C-8.

REQUEST FOR ADMISSION NO. 57. The baseline medical surveillance exams

conducted by DuPont for its Chambers Works C-8 Workers included: (1) medical history
questionnaire; (2) automated chemistry profile (including SMA-12 (including HDL,
cholesterol, glucose, uric acid, BUN, calcium, phosphorus, total protein, albumin, bilirubin,
alkaline phosphatase, LDH, AST (SGOT), total cholesterol, creatinine, and ALT (SGPT)); (3)
complete blood count; (4) perfluorooctanoic acid (PFOA) in blood; and (5) total fluorine in
blood.

RESPONSE: Denied, except admitted that the baseline medical surveillance program
conducted by DuPont for its Chambers Works C-8 Workers included the following three
elements typical of all DuPont medical surveillance: medical history questionnaire, automated
chemistry profile (including SMA-12 (including HDL, cholesterol, glucose, uric acid, BUN,
calcium, phosphorus, total protein, albumin, bilirubin, alkaline phosphatase, LDH, AST

(SGOT), total cholesterol, creatinine, and ALT (SGPT)) and complete blood count, as well as
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two elements related to C-8: perfluorooctanoic acid (PFOA) in blood and total fluorine in
blood. DuPont notes that the medical history questionnaire, automated chemistry profile and
complete blood counts were standard elements of DuPont’s annual physical examinations
which were conducted until the early 1990°s of all DuPont employees.

REQUEST FOR ADMISSION NO. 58. DuPont’s Chambers Works C-8 Workers

were advised that C-8 was to be handled as a “no contact” chemical.
RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 59. In May of 1999, DuPont’s Chambers Works

identified human health effects of overexposure to C-8 (ammonium perfluorooctanoate (salt))
by inhalation, ingestion, or skin or eye contact as including skin irritation with discomfort or
rash; eye irritation with discomfort, tearing, or blurring of vision; irritation of the upper
respiratory passages; abnormal blood forming system function with anemia; or abnormal liver
function as detected by laboratory tests.

RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 60. In May of 1999, DuPont’s Chambers Works

stated that human health effects of overexposure to C-8 (ammonium perfluorooctanoic acid) by
inhalation includes irritation of the upper respiratory tract, that contact with the skin may result
in severe irritation and burns of the skin on direct contact, that the material causes severe eye
burns upon contact with liquid vapors and/or mists, and that the material can cause gastric
burns on ingestion.

RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 61. DuPont’s Chambers Works facility began its

baseline medical surveillance exams of the Chanibers Works C-8 Workers in June of 1999.
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RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 62. Attached hereto at Exhibit X is an authentic

and accurate copy of a business record of DuPont prepared and kept in the regular course of
business of DuPont.

RESPONSE: Admitted, except DuPont notes that this document was redacted prior to
production to Plaintiffs.

REQUEST FOR ADMISSION NO. 63. In 1999, DuPont’s Chambers Works facility

identified liver disorders as the primary concern with respect to pre-existing conditions that
would put DuPont Chambers Works C-8 Workers at risk for working with C-8.

RESPONSE: Denied, except admitted that a liver disorder would have been one of the
preexisting conditions that would have resulted in disapproval of a DuPont Chambers Works
C-8 Worker for working with C-8.

REQUEST FOR ADMISSION NO. 64. Attached hereto at Exhibit Y is an authentic

and accurate copy of a business record of DuPont prepared and kept in the regular course of
business of DuPont.
RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 65. In connection with the baseline medical

surveillance exams of the DuPont Chambers Works C-8 Workérs 1n 1999, those DuPont
employees who participated in such exams and were determined to have abnormal liver test
results through such exams were advised by DuPont that they were not approved for work with
C-8.

RESPONSE: Admitted.
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REQUEST FOR ADMISSION NO. 66. Attached hereto at Exhibit Z is an authentic

and accurate copy of a business record of DuPont prepared and kept in the regular course of
business of DuPont.
RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 67. In June of 1999, DuPont’s Chambers Works

determined that at least three of the workers who participated in the baseline medical

surveillance exams for C-8 were not approved for work with C-8 at that time based upon the

results of the tests conducted in connection with the baseline medical surveillance exams.
RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 68. Attached hereto at Exhibit AAis an

authéntic and accurate copy of a business record of DuPont prepared and kept in the regular
course of business of DuPont.

RESPONSE: Admitted, except DuPont notes that this document was redacted prior to -
production to Plaintiffs.

REQUEST FOR ADMISSION NO. 69. Attached hereto at Exhibit BB is an authentic

and accurate copy of a business record of DuPont prepared and kept in the regular course of
business of DuPont.
RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 70. Attached hereto at Exhibit CC is an authentic

and accurate copy of a business record of DuPont prepared and kept in the regular course of
business of DuPont.

{

RESPONSE: Admitted.
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REQUEST FOR ADMISSION NO. 71. In February of 2000, Barbara J. Dawson of

DuPont’s Chambers Works recommended that DuPont implement a medical surveillance
program consisting of medical/work histories and blood chemistry profile (including AST and
ALT) for the DuPont Chambers Works employees who worked with any fluorine-based
chemicals, not just C-8.

RESPONSE: Denied, except admitted that on February 29, 2000, Barbara J. Dawson
of DuPont’s Chambers Works inquired of Raymond Strocko and Robert Ibbetson whether it
would be appropriate for DuPont to implement a medical surveillance program consisting of
medical/work histories and blood chemistry profile (including AST and ALT) for the DuPont
Chambers Works employees who work with any fluorine-based chemicals, not just C-8.

REQUEST FOR ADMISSION NO. 72. Attached hereto at Exhibit DD is an

authentic and accurate copy of a business record of DuPont prepared and kept in the regular
course of business of DuPont.
RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 73. Attached hereto at Exhibit EE is an authentic

and accurate copy of a business record of DuPont prepared and kept in the regular course of
business of DuPont.

RESPONSE: Deniéd, except admitted that each page is a separate business record of
Dupont prepared and kept in the regular course of business of DuPont.’

REQUEST FOR ADMISSION NO. 74. DuPont has recognized that DuPont’s

Chambers Works employees have an increased risk for bladder cancer.
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RESPONSE: DuPont objects to this Request for Admission on the ground that it is
deliberately incomplete and calculated to lead to a false conclusion. Subject to and without
waiving this objection, DuPont admits this Request for Admission as phrased.

REQUEST FOR ADMISSION NO. 75. Attached hereto at Exhibit FF is an authentic

and accurate copy of a business record of DuPont prepared and kept in the regular course of
business of DuPont.
RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 76. DuPont has recognized that DuPont’s

Chambers Works employees have an increased risk for lung cancer.

RESPONSE: DuPont objects to this Request for Admission on the ground that it is
deliberately incomplete and calculated to lead to a false conclusion. Subject to and without
waiving this objection, DuPont denies this Request for Admission, except admitted that an
increased risk for lung cancer was identified in male salaried Chambers Works employees in
1987, but no workplace exposures could be linked to the disease, and some cases were
attributed to smoking and/or asbestos exposure.

REQUEST FOR ADMISSION NO. 77. DuPont has recognized that DuPont’s

Washington Works employees have an increased risk for buccal cavity and pharyngeal cancer.
RESPONSE: DuPont objects to this Request for Admission on the ground that it is
deliberately incomplete and calculated to lead to a false conclusion. Subject to and without
waiving this objection, DuPont denies this Request for Admission, except admitted that there
appears to have been an increased risk for buccal cavity and pharyngeal cancer in Washington
Works employees between the years 1956 and 1983, and such increase appears to have been

related to the use of tobacco.
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REQUEST FOR ADMISSION NO. 78. Although DuPont had received by June of

1999 the results of the testing of the Chambers Works C-8 Workers for C-8 in their blood,
DuPont did not include those test results in its June 23, 2000 Voluntary Use and Exposure
Information Profile for C-8 that it submitted to the United States Environmental Protection
Agency.

RESPONSE: DuPont objects to this Request for Admission on the ground that it is
deliberately incomplete and calculated to lead to a false conclusion. Subject to and without
wailving this objection, DuPont admits that it had received by June of 1999 the results of the
baseline testing of the Chambers Works employees prior to their being exposed to C-8 in the
workplace at Chambers Works, and DuPont did not include those baseline test results in its
June 23, 2000 Voluntary Use and Exposure Information Profile for C-8 that it submitted to the
United States Environmental Protection Agency because the Chambers Works C-8 Workers
were not yet being exposed to C-8 in the workplace at that time.

REQUEST FOR ADMISSION NO. 79. Attached hereto at Exhibit GG is an

authentic and accurate copy of a business record of DuPont prepared and kept in the regular
course of business of DuPont.
RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 80. In August of 2000, Anthony J. Playtis of

DuPont’s Washington Works estimated, based on test results of C-8 in blood of DuPont
Washington Works pensioners tested in 1995 and 2000, that the half-life for C-8 in human
blood was approximately four years.

RESPONSE: DuPont objects to this Request for Admission on the ground that it is

deliberately incomplete and calculated to lead to a false conclusion. Subject to and without
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waiving this objection, this Request for Admission is denied, except as follows: DuPont
admits that based on test results of C-8 in blood of DuPont Washington Works pensioners
tested in 1995 and 2000, and given the serious limitations on the accuracy of the data,
including the small size of most of the data sets, the frequent transfer of site employees from
one job to another, and the slow rate at which C-8 blood levels decrease after exposure stops,
Anthony Playtis estimated that results from pensioners indicated an average half life for C-8 in
blood of about four years.

REQUEST FOR ADMISSION NO. 81. Attached hereto at Exhibit HH is an

authentic and accurate copy of a business record of DuPont prepared and kept in the regular
course of business of DuPont.
RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 82. In August of 2000, DuPont was prepared to

offer testing for C-8 in blood of citizens residing of the area of the DuPont Washington Works

plant, with collection of blood at the Washington Works plant and use of the same laboratory

that DuPont used for analysis of DuPont’s Washington Works employees’ blood for C-8.
RESPONSE: Denied.

REQUEST FOR ADMISSION NO. 83. Attached hereto at Exhibit II is an authentic

and accurate copy of a business record of DuPont prepared and kept in the regular course of
business of DuPont.
RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 84. Attached hereto at Exhibit JJ is an authentic

and accurate copy of a business record of DuPont prepared and kept in the regular course of

business of DuPont.
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RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 85. In 2000, DuPont’s Chambers Works

commenced follow-up medical surveillance for the DuPont Chambers Works employees who
had participatéd in the baseline medical surveillance exams for C-8 at DuPont’s Chambers
Works in 1999 (the “Chambers Works Follow-Up Exams”).

RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 86. Attached hereto at Exhibit KK is an

authentic and accurate copy of a business record of DuPont prepared and kept in the regular
course of business of DuPont.

RESPONSE: Admitted, except DuPont notes that this document was redacted prior to
production to Plaintiffs.

REQUEST FOR ADMISSION NO. 87. The DuPont Chambers Works Follow-up

Exams included: medical history questionnaire; automated chemistry profile (SMA-12
(including HDL, cholesterol, glucose, uric acid, BUN, calcium, phosphorus, total protein,
bilirubin, alkaline phosphatase, LDH, AST(SGOT), total cholesterol, creatinine, and ALT
(SGPT)); complete blood count; perfluorooctanoic acid (PFOA) in blood; and total fluorine in
blood.

RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 88. In 2001, DuPont’s Chambers Works received

the results of C-8 blood testing done during the Chambers Works Follow-Up Exams.

RESPONSE: Admitted.
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REQUEST FOR ADMISSION NO. 89. Attached hereto at Exhibit LL is an authentic

and accurate copy of a business record of DuPont prepared and kept in the regular course of
business of DuPont.
RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 90. Attached hereto at Exhibit MM is an

authentic and accurate copy of a business record of DuPont prepared and kept in the regular

course of business of DuPont.

RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 91. Attached hereto at Exhibit NN is an

authentic and accurate copy of a business record of DuPont prepared and kept in the regular
course of business of DuPont.
RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 92. DuPont’s current community exposure

guideline for C-8 in community water is 1 ppb, if the community at issue also is exposed to C-
8 in air.
RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 93. DuPont’s current community exposure

guideline for C-8 in community water is 3 ppb, if the community at issue is not exposed to C-8
in air.

RESPONSE: Denied, except admitted that DuPont established a “community

exposure guideline” for water of 3 parts per billion based on the assumption that 100% of an

individual’s exposure would come from water.
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REQUEST FOR ADMISSION NO. 94. DuPont’s current community exposure

guideline for C-8 in community air is 0.3 ug/m3.
RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 95. The levels of C-8 in air exceeded 0.3 ug/m3

at the fenceline of DuPont’s Washington Works plant according to calculations made by
DuPont in 1987 using data from 1984 and 1986.

RESPONSE: DuPont objects to this Request for Admission on the grounds that it is
deliberately incomplete and calculated to lead to a false conclusion and that it is vague and
ambiguous. Subject to and without waiving these objections, DuPont admits this Request for
Admission as phrased.

REQUEST FOR ADMISSION NO. 96. According to DuPont’s air emissions

modeling calculations, the level of C-8 in air of some residents living near DuPont’s
Washington Works plant exceeded 0.3 ug/m3 prior to DuPont’s installation of new scrubber
equipment at the Washington Works plant during 2002.

RESPONSE: DuPont objects to this Request for Admissi;)n on the grounds that it is
deliberately incomplete and calculated to lead to a false conclusion and that it is vague and
ar‘nbiguous. Subject to and without waiving these objections, DuPont admits this Request for
Admission as phrased. |

REQUEST FOR ADMISSION NO. 97. Attached hereto at Exhibit OO is an

authentic and accurate copy of a business record of DuPont prepared and kept in the regular

course of business of DuPont.

RESPONSE: Denied.
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REQUEST FOR ADMISSION NO. 98. According to DuPont’s air emissions

modeling calculations, the level of C-8 in the air of some residents serviced by the Little
Hocking Water Association exceeded 0.3 ug/m3, based on DuPont’s year 2000 modeled
emission levels from DuPont’s Washington Works plant.

RESPONSE: DuPont lacks sufficient information to admit or deny this Request for
Admission; therefore DuPont denies this Request for Admission.

REQUEST FOR ADMISSION NO. 99. According to DuPont’s air emissions

modeling calculations, the level of C-8 in the air of some residents serviced by the Little
Hocking Water Association exceeded 0.3 ug/m3 prior to installation of new scrubber
equipment at DuPont’s Washington Works plant during 2002.

RESPONSE: DuPont lacks sufficient information to admit or deny this Request for
Admission; therefore DuPont denies this Request for Admission.

REQUEST FOR ADMISSION NO. 100. C-8 has in the past been present in the

Lubeck Public Service District’s public drinking water at a concentration above 1 ppb.

RESPONSE: DuPont objects on the ground that this Request for Admission is vague
and ambiguous. Subject to and without waiving this objection, DuPont denies this Request for
Admission, except it is admitted that samples of the Lubeck Public Service District’s public
drinking water have been analyzed for C-8 content, and some of those analysis results have
indicated a concentration of C-8 of greater than one part per billion.

REQUEST FOR ADMISSION NO. 101. Attached hereto at Exhibit PP is an

authentic and accurate copy of a business record of DuPont prepared and kept in the regular

course of business of DuPont.

RESPONSE: Admitted.
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REQUEST FOR ADMISSION NO. 102. C-8 is present in Lubeck Public Service

District’s drinking water at a concentration above 1 ppb.
RESPONSE: DuPont objects on the ground that this Request for Admission is vague
and ambiguous. Subject to and without waiving this objection, DuPont denies this Request for

Admission as phrased.

REQUEST FOR ADMISSION NO. 103. Some residents obtaining drinking water

from the Lubeck Public Service Distﬁct are potentially exposed to air emissions of C-8 from
DuPont’s Washington Works plant.
RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 104. C-8 has in the past been present in the Little

Hocking Water Association’s drinking water at a concentration above 1 ppb.
RESPONSE: DuPont objects on the ground that this Request for Admission is vague
and ambiguous. Subject to and without waiving this objection, DuPont admits this Request for

Admission as phrased.

REQUEST FOR ADMISSION NO. 105. C-8 is present in Little Hocking Water

Association’s drinking water at a concentration above 1 ppb.

RESPONSE: DuPont objects on the ground that this Request for Admission is vague
and ambiguous. Subject to and without waiving this objection, DuPont admits this Request for
Admission as phrased.

REQUEST FOR ADMISSION NO. 106. C-8 has in the past been present in the Little

Hocking Water Association’s drinking water at a concentration above 3 ppb.
RESPONSE: DuPont objects on the ground that this Request for Admission is vague
and ambigudus. Subject to and without waiving this objection, DuPont denies this Request for
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Admission, except it is admitted that water sampling performed in October 2002 indicated that
at that time, the water system point had a concentration of C-8 of 4.29 ppb.

REQUEST FOR ADMISSION NO. 107. C-8 is present in the Little Hocking Water

Association’s drinking water at a concentration above 3 ppb.

RESPONSE: DuPont objects on the ground that this Request for Admission is vague
and ambiguous. Subject to and without waiving this objection, DuPont denies this Request for
Admission, except it is admitted that water sampling performed in October 2002 indicated that
at that time, the water system point had a concentration of C-8 of 4.29 ppb.

REQUEST FOR ADMISSION NO. 108. C-8 is present in the Little Hocking Water

Association’s drinking water at a concentration above 4 ppb.

RESPONSE: DuPont objects on the ground that this Request for Admission is vague
and ambiguous. Subject to and without waiving this objection, DuPont denies this Request for
Admission, except it is admitted that water sampling performed in October 2002 indicated that
at that time, the water system point had a concentration of C-8 of 4.29 ppb.

REQUEST FOR ADMISSION NO. 109. Some individuals obtaining drinking water

from the Little Hocking Water Association are potentially exposed to air emissions of C-8
from DuPont’s Washington Works plant.
RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 110. DuPont’s operations have resulted in the

presence of C-8 in private drinking water wells near DuPont’s Washington Works plant.

RESPONSE: Admitted.
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REQUEST FOR ADMISSION NO. 111. Attached hereto at Exhibit QQ is an

authentic and accurate copy of a business record of DuPont prepared and kept in the regular
course of business of DuPont.
RESPONSE: Denied.

REQUEST FOR ADMISSION NO. 112. Attached hereto at Exhibit RR is an

authentic and accurate copy of a business record of DuPont prepared and kept in the regular
course of business of DuPont.
RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 113. DuPont’s operations have resulted in the

presence of C-8 in drinking water supplied by the Lubeck Public Service District in West
Virginia.
RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 114. DuPont’s operations have resulted in the

presence of C-8 in drinking water supplied by Little Hocking Water Association of Ohio.
RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 115. DuPont’s operations have resulted in the

presence of C-8 in drinking water supplied by the City of Belpre, Ohio.

RESPONSE: DuPont objects to this Request for Admission on the ground that it is
vague and ambiguous. Subject to and without waiving this objection, DuPont denies this
Request for Admission, except DuPont admits that in February, March and April 2002, C-8
was detected at levels from 0.0818 ppb to 0.12 ppb in drinking water supplied by the City of
Belpre, Ohio, and at this time, DuPont is unable to identify any alternative sources of C-8 that
‘have resulted in the presence of C-8 in drinking water supplied by the City of Belpre, Ohio.
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REQUEST FOR ADMISSION NO. 116. DuPont’s operations have resulted in the

presence of C-8 in drinking water supplied by Blennerhassett Island.

RESPONSE: DuPont objects to this Request for Admission on the ground that it is
vague and ambiguous. Subject to and without waiving this objection, DuPont denies this
Request for Admission, except DuPont admits that in J anuary 2002, C-8 was detected at a level
of 0.165 ppb in drinking water supplied by Blennerhassett Island, and at this time, DuPont is
unable to identify any alternative sources of C-8 that have resulted in the presence of C-8 in
drinking water supplied by Blennerhassett Island.

REQUEST FOR ADMISSION NO. 117. DuPont’s operations have resulted in the

presence of C-8 in drinking water supplied by the General Electric Plastics plant in Wood
County, West Virginia.

RESPONSE: DuPont objects to this Request for Admission on the ground that it is
vague and ambiguous. Subject to and without waiving this objection, D‘uPont admits this
Request for Admission as phrased.

REQUEST FOR ADMISSION NO. 118. DuPont’s operations have resulted in the

presence of C-8 in drinking water supplied by DuPont’s Washington Works plant.

RESPONSE: DuPont objects to this Request for Admission on the ground that it is
vague and ambiguous. Subject to and without waiving this objection, DuPont admits this
Request for Admission as phrased.

REQUEST FOR ADMISSION NO. 119. DuPont’s operations have resulted in the

presence of C-8 in drinking water supplied by the Tuppers Plains Public Service District in

Ohio.
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RESPONSE: DuPont objects to this Request for Admission on the ground that it is
vague and ambiguous. Subject to and without waiving this objection, DuPont denies this
Request for Admission, except DuPont admits that in February, March, April, August and
October 2002, C-8 was detected at levels from 0.246 ppb to 0.363 ppb in drinking water
supplied by the Tuppers Plains Public Service District in Ohio, and at this time, DuPont is
unable to identify any alternative sources of C-8 that have resulted in the presence of C-8 in
drinking water supplied by the Tuppers Plains Public Service District in Ohio.

REQUEST FOR ADMISSION NO. 120. DuPont’s operations have resulted in the

presence of C-8 in drinking water supplied by the Mason County Public Service District in
West Virginia.

RESPONSE: DuPont objects to this Request for Admission on the ground that it is
vague and ambiguous. Subject to and without waiving this objection, DuPont denies this
Request for Admission, except DuPont admits that in J anuary, March and April 2002, C-8 was
detected at levels from non-quantifiable (below 0.050 ppb) to 0.102 ppb in drinking water
supplied by the Mason County Public Service District in West Virginia, and at this time,
DuPont is unable to identify any alternative sources of C-8 that have resulted in the presence of
C-8 in drinking water supplied by the Masbn County Public Service District in West Virginia.

REQUEST FOR ADMISSION NO. 121. DuPont’s operations have resulted in the

presence of C-8 in drinking water supplied by the Village of Syracuse, Ohio.
RESPONSE: DuPont objects to this Request for Admission on the ground that it is
vague and ambiguous. Subject to and without waiving this objection, DuPont denies this

Request for Admission as phrased.
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REQUEST FOR ADMISSION NO. 122. DuPont’s operations have resulted in the

presence of C-8 in drinking water supplied by the Village of Pomeroy, Ohio.

RESPONSE: DuPont objects to this Request for Admission on the ground that it is
vague and ambiguous. Subject to and without waiving this objection, DuPont denies this
Request for Admission, except DuPont admits that in March and April 2002, C-8 was detected
at levels from 0.0628 ppb to 0.0659 ppb in drinking water supplied by the Mason County
Public Service District in West Virginia, and at this time, DuPont is unable to identify any
alternative sources of C-8 that have resulted in the presence of C-8 in drinking water supplied
by the Mason County Public Service District in West Virginia.

REQUEST FOR ADMISSION NO. 123. In 2001, DuPont’s Haskell Laboratory

developed a simple, conservative compartmental model (hereinafter “Compartmental C-8
Model”) to relate ammonium perfluorooctanoate (APFO) exposure to estimates of
perfluorooctanoate (PFO) blood levels in humans.

RESPONSE: DuPont objects to this Request for Admission on the ground that it is
deliberately incomplete and calculated to lead to a false conclusion. Subject to and without
waiving this objection, DuPont admits this Request for Admission, except DuPont notes that, for
accuracy, the Compartmental C-8 Model and its corresponding tables must be read in accordance
with the assumptions and caveats set forth in the Model itself, namely that (1) the Model is not
unique to PFOA, but could be used unchanged for any chemical with a half-life of one year; (2)
the Model is intended to be overly simplified for ease of use and therefore is more theoretical
and less realistic and practical; (3) the Model is constructed to be conservative and theoretical,
and not as a substitute for a more complex and realistic model more closely approximating the

physiology and function of the human body; (4) although the Model is constructed as a two-
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compartment model, i.e., a human blood compartment and a human body compartment, only the
blood compartment is “run” to compute the simulated results; (5) the Model is based on general
kinetic principles, but it does not simulate actual body mechanisms or functions; (6) the Model is
based on standard estimates of volumes of daily water and air consumption, and PFOA
exposures are considered by the Model to occur daily; (7) the Model is constructed to simulate
the highest possible intake of PFOA through ingestion and inhalation (i.e., it does not diffuse,
and is completely and instantly absorbed); and (8) the Model is constructed to provide a

conservative, i.e., highly theoretical estimates of possible concentrations of PFOA in the blood.

REQUEST FOR ADMISSION NO. 124. Attached hereto at Exhibit SS is an authentic

and accurate copy of a business record of DuPont prepared and kept in the regular course of

business of DuPont.

RESPONSE: Denied that the exhibit as attached at Exhibit SS, EID166599 -
EID166608, is an accurate copy, because page EID166603 is illegible. However, DuPont has
appended herein at Exhibit 1 a complete and legible copy of the same document, EID166599 -
EID166608, and as to Exhibit 1, this Request for Admission is admitted, except denied as to
marginalia.

REQUEST FOR ADMISSION NO. 125. DuPont used its Compartmental C-8 Model

to create a table relating APFO exposures through air and drinking water to estimated steady-
state PFO blood concentrations.

RESPONSE: DuPont objects to this Request for Admission on the ground that it is
deliberately incomplete and calculated to lead to a false conclusion. Subject to and without
waiving this objection, this Request for Admission is denied, except it is admitted that

DuPont’s Haskell Laboratory ran a series of model simulations pursuant to its Compartmental
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C-8 Model to estimate the steady-state human PFO blood levels reéulting from drinking water
containing APFO, breathing air containing APFO or combinations of the two, and created a
table (hereinafter referred to as the “Compartmental Model Table”) reflecting these results, and
DuPont notes that, for accuracy, the Compartmental C-8 Model and its corresponding tables
must be read in accordance with the assumptions and caveats set forth in the Model itself,
namely that (1) the Model is not unique to PFOA, but could be used unchanged for any chemical
with a half-life of one year; (2) the Model is intended to be overly simplified for ease of use and
therefore is more theoretical and less realistic and practical; (3) the Model is constructed to be
conservative and theoretical, and not as a substitute for a more complex and realistic model more
closely approximating the physiology and function of the human body; (4) although the Model is
constructed as a two-compartment model, i.e., a human blood compartment and a human body
compartment, only the blood compartment is “run” to compute the simulated results; (5) the
Model is based on general kinetic principles, but it does not simulate actual body mechanisms or
functions; (6) the Model is based on standard estimates of volumes of daily water and air
consumption, and PFOA exposures are considered by the Model to occur daily; (7) the Model is
constructed to simulate the highest possible intake of PFOA through ingestion and inhalation
(i.e., it does not diffuse, and is completely and instantly absorbed); and (8) the Model is
constructed to provide a conservative, i.e., highly theoretical estimates of possible concentrations
of PFOA in the blood.

REQUEST FOR ADMISSION NO. 126. According to DuPont’s Compartmental C-8

Model, those consuming drinking water containing 1 ppb APFO with no APFO in their inhaled
air would be estimated to have resulting steady-state PFO concentration in their blood of 0.30

parts per million (ppm).
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RESPONSE: DuPont objects to this Request for Admission on the ground that it is
deliberately incomplete and calculated to lead to a false conclusion. Subject to and without
waiving this objection, DuPont admits this Request for Admission, except DuPont notes that,
for accuracy, the Compartmental C-8 Model and its correéponding tables must be read in
accordance with the assumptions and caveats set forth in the Model itself, namely that (1) the
Model is not unique to PFOA, but could be used unchanged for any chemical with a half-life of
one year; (2) the Model is intended to be overly simplified for ease of use and therefore is more
theoretical and less realistic and practical; (3) the Model is constructed to be conservative and
theoretical, and not as a substitute for a more complex and realistic model more closely
approximating the physiology and function of the human body; (4) although the Model is
constructed as a two-compartment model, i.e., a human blood compartment and a human body
compartment, only the blood compartment is “run” to compute the simulated results; (5) the
Model is based on general kinetic principles, but it does not simulate actual body mechanisms or
functions; (6) the Model is based on standard estimates of volumes of daily water and air
consumption, and PFOA exposuresl are considered by the Model to occur daily; (7) the Model is
constructed to simulate the highest possible intake of PFOA through ingestion and inhalation
(i.e., it does not diffuse, and is completely and instantly absorbed); and (8) the Model is
constructed to provide a conservative, i.e., highly theoretical estimates of possible concentrations
of PFOA in the blood.

REQUEST FOR ADMISSION NO. 127. According to DuPont’s Compartmental C-8

Model, those consuming drinking water containing 1 ppb APFO with 0.30 ug/m3 APFO in
their inhaled air would be estimated to have a resulting steady-state PFO concentration in their

blood of 1.20 ppm.

-44-
000304



RESPONSE: DuPont objects to this Request for Admission on the ground that it is
deliberately incomplete and calculated to lead to a false conclusion. Subject to and without
waiving this objection, DuPont admits this Request for Admission, except DuPont notes that,
for accuracy, the Compartmental C-8 Model and its corresponding tables must be read in
accordance with the assumptions and caveats set forth in the Model itself, namely that (1) the
Model is not unique to PFOA, but could be used unchanged for any chemical with a half-life of
one year; (2) the Model is intended to be overly simplified for ease of use and therefore is more
theoretical and less realistic and practical; (3) the Model is constructed to be conservative and
theoretical, and not as a substitute for a more complex and realistic model more closely
approximating the physiology and function of the human body; (4) although the Model is
constructed as a two-compartment model, i.e., a human blood compartment and a human body
compartment, only the blood compartment is “run” to compute the simulated results; (5) the
Model is based on general kinetic principles, but it does not simulate actual body mechanisms or
functions; (6) the Model is based on standard estimates of volumes of daily water and air
consumption, and PFOA exposures are considered by the Model to occur daily; (7) the Model is
constructed to simulate the highest possible intake of PFOA through ingestion and inhalation
(i.e, it does not diffuse, and is completely and instantly absorbed); and (8) the Model is
constructed to provide a conservative, i.e., highly theoretical estimates of possible concentrations
of PFOA in the blood.

REQUEST FOR ADMISSION NO. 128. According to DuPont’s Compartmental C-8

Model, those consuming drinking water containing 1 ppb APFO with 0.20 ug/m3 APFO in
their inhaled air would be estimated to have a resulting steady-state PFO concentration in their

blood of 0.90 ppm.
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RESPONSE: DuPont objects to this Request for Admission on the ground that it is
deliberately incomplete and calculated to lead to a false conclusion. Subject to and without
waiving this objection, DuPont admits this Request for Admission, except DuPont notes that,
for accuracy, the Compartmental C-8 Model and its corresponding tables must be read in
accordance with the assumptions and caveats set forth in the Model itself, namely that (1) the
Model is not unique to PFOA, but could be used unchanged for any chemical with a half-life of
one year; (2) the Model is intended to be overly simplified for ease of use and therefore is more
theoretical and less realistic and practical; (3) the Model is constructed to be conservative and
theoretical, and not as a substitute for a more complex and realistic model more closely
approximating the physiology and function of the human body; (4) although the Model is
constructed as a two-compartment model, i.e., a human blood compartment and a human body
compartment, only the blood compartment is “run” to compute the simulated results; (5) the
Model is based on general kinetic principles, but it does not simulate actual body mechanisms or
functions; (6) the Model is based on standard estimates of volumes of daily water and air
consumption, and PFOA exposures are considered by the Model to occur daily; (7) the Model is
constructed to simulate the highest possible intake of PFOA through ingestion and inhalation
(i.e., it does not diffuse, and is completely and instantly absorbed); and (8) the Model is
constructed to provide a conservative, i.e., highly theoretical estimates of possible concentrations
of PFOA in the blood.

REQUEST FOR ADMISSION NO. 129. According to DuPont’s Compartmental C-8

Model, those consuming drinking water containing 3 ppb APFO with no APFO in their inhaled

air would be estimated to have a resulting steady-state PFO concentration in their blood of 0.90
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RESPONSE: DuPont objects to this Request for Admission on the ground that it is
deliberately incomplete and calculated to lead to a false conclusion. Subject to and without
waiving this objection, DuPont admits this Request for Admission, except DuPont notes that,
for accuracy, the Compartmental C-8 Model and its corresponding tables must be read in
accordance with the assumptions and caveats set forth in the Model itself, namely that (1) the
Model is not unique to PFOA, but could be used unchanged for any chemical with a half-life of
one year; (2) the Model is intended to be overly simpliﬁed for ease of use and therefore is more
theoretical and less realistic and practical; (3) the Model is constructed to be conservative and
theoretical, and not as a substitute for a more complex and realistic model more closely
approximating the physiology and function of the human body; (4) although the Model is
constructed as a two-compartment model, i.e.{, a human blood compartment and a human body
compartment, only the blood compartment is “run” to compute the simulated results; (5) the
Model is based on general kinetic principles, but it does not simulate actual body mechanisms or
functions; (6) the Model is based on standard estimates of volumes of daily water and air
consumption, and PFOA exposures are considered by the Model to occur daily; (7) the Model is
constructed to simulate the highest possible intake of PFOA through ingestion and inhalation
(i.e., it does not diffuse, and is completely and instantly absorbed); and (8) the Model is
constructed to provide a conservative, i.e., highly theoretical estimates of possible concentrations

of PFOA in the blood.

REQUEST FOR ADMISSION NO. 130. According to DuPont’s Compartmental C-8
Model, those consuming drinking water containing 3 ppb APFO with 0.20 ug/m3 APFO in
their inhaled air would be estimated to have a resulting steady-state PFO concentration in their

blood of 1.80 ppm.
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RESPONSE: Denied.

REQUEST FOR ADMISSION NO. 131. According to DuPont’s Compartmental C-8

Model, those consuming drinking water containing 4 ppb APFO with no APFO present in their
inhaled air would be estimated to have a resulting steady-state PFO concentration in their
blood of 1.20 ppm.

RESPONSE: DuPont objects to this Request for Admission on the ground that it is
deliberately incomplete and calculated to lead to a false conclusion. Subject to and without
waiving this objection, DuPont admits this Request for Admission, except DuPont notes that,
for accuracy, the Compartmental C-8 Model and its corresponding tables must be read in
accordance with the assumptions and caveats set forth in the Model itself, namely that (1) the
Model is not unique to PFOA, but could be used unchanged for any chemical with a half-life of
one year; (2) the Model is intended to be overly simplified for ease of use and therefore is more
theoretical and less realistic and practical; (3) the Model is constructed to be conservative and
theoretical, and not as a substitute for a more complex and realistic model more closely
approximating the physiology and function of the human body; (4) although the Model is
constructed as a two-compartment model, i.e., a human blood compartment and a human body
compartment, only the blood compartment is “run” to compute the simulated results; (5) the
Model is based on general kinetic principles, but it does not simulate actual body mechanisms or
functions; (6) the Model is based on standard estimates of volumes of daily water and air
consumption, and PFOA exposures are considered by the Model to occur daily; (7) the Model is
constructed to simulate the highest possible intake of PFOA through ingestion and inhalation

(i.e., it does not diffuse, and is completely and instantly absorbed); and (8) the Model is
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constructed to provide a conservative, i.e., highly theoretical estimates of possible concentrations
of PFOA in the blood.

REQUEST FOR ADMISSION NO. 132. According to DuPont’s Compartmental C-8

Model, those consuming drinking water containing 4 ppb APFO with 0.20 ug/m3 APFO in
their inhaled air would be estimated to have a resulting steady-state PFO concentration in their
blood of 1.80 ppm.

RESPONSE: DuPont objects to this Request for Admission on the ground that it is
deliberately incomplete and calculated to lead to a false conclusion. Subject to and without
waiving this objection, DuPont admits this Request for Admission, except DuPont notes that,
for accuracy, the Compartmental C-8 Model and its corresponding tables must be read in
accordance with the assumptions and caveats set forth in the Model itself, namely that (1) the
Model is not unique to PFOA, but could be used unchanged for any chemical with a half-life of
one year; (2) the Model is intended to be overly simplified for ease of use and therefore is more
theoretical and less realistic and practical; (3) the Model is constructed to be conservative and
theoretical, and not as a substitute for a more complex and realistic model moré cioéeiy
approximating the physiology and function of the human body; (4) although the Model is
constructed as a two-compartment model, 1.e., a human blood compartment and a human body
compartment, only the blood compartment is “run” to compute the simulated results; (5) the
Model is based on general kinetic principles, but it does not simulate acfual body mechanisms or
functions; (6) the Model is based on standard estimates of volumes of daily water and air
consumption, and PFOA exposures are considered by the Model to occur daily; (7) the Model is
constructed to simulate the highest possible intake of PFOA through ingestion and inhalation
(i.e., it does not diffuse, and is completely and instantly absorbed); and (8) the Model is
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constructed to provide a conservative, i.e., highly theoretical estimates of possible concentrations
of PFOA in the blood.

REQUEST FOR ADMISSION NO. 133. According to DuPont’s Compartmental C-8

Model, those consuming drinking water containing 4 ppb APFO with 0.30 ug/m3 APFO in
their inhaled air would be estimated to have a resulting steady-state PFO concentration in their
blood of 2.10 ppm.

RESPONSE: DuPont objects to this Request for Admission on the ground that it is
deliberately incomplete and calculated to lead to a false conclusion. Subject to and without
waiving this objection, DuPont admits this Request for Admission, except DuPont notes that,
for accuracy, the Compartmental C-8 Model and its corresponding tables must be read in
accordance with the assumptions and caveats set forth in the Model itself, namely that (1) the
Model is not unique to PFOA, but could be used unchanged for any chemical with a half-life of
one year; (2) the Model is intended to be overly simplified for ease of use and therefore is more
theoretical and less realistic and practical; (3) the Model is constructed to be conservative and
theoretical, and not as a substitute for a more complex and realistic model more closely
approximating the physiology and function of the human body; (4) although the Model is
constructed as a two-compartment model, i.e., 2 human blood compartment and a human body
compartment, only the blood compartment is “run” to compute the simulated results; (5) the
Model 1s based on general kinetic principles, but it does not simulate actual body mechanisms or
functions; (6) the Model is based on standard estimates of volumes of daily water and air
consumption, and PFOA éxposures are considered by the Model to occur daily; (7) the Model is
constructed to simulate the highest possible intake of PFOA through ingestion and inhalation

(i-e., it does not diffuse, and is completely and instantly absorbed); and (8) the Model is
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constructed to provide a conservative, i.e., highly theoretical estimates of possible concentrations

of PFOA in the blood.

REQUEST FOR ADMISSION NO. 134. DuPont has estimated the mean

concentration of APFO in the blood of its employees in jobs with potential for APFO exposure
who had their blood tested in 1989-90 to be 1.96 ppm.
RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 135. Attached hereto at Exhibit TT is an

authentic and accurate copy of a business record of DuPont prepared and kept in the regular
course of business of DuPont.
RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 136. DuPont estimated the mean concentration

of APFO in the blood of its employees in jobs with potential for APFO exposure who had their
blood tested in 1995 to be 1.56 ppm.
RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 137. DuPont estimated the mean concentration

of APFO in the blood of its employees in jobs with potential for APFO exposure who had their
blood tested in 2000 to be 1.53 ppm.
RESPONSE: Admitted.

REQUEST FOR ADMISSION NO. 138. Attached heréto at Exhibit UU is an

authentic and accurate copy of a business record of DuPont prepared and kept in the regular
course of business of DuPont.

RESPONSE: Admitted.

-51- 000311



REQUEST FOR ADMISSION NO. 139. 3M has reported to the United States

Environmental Protection Agency that it detected a median concentration of 5.1 parts per
billion (“PPB”) PFOA in human sera from pooled samples drawn in 1995 from 599 individuals
from 23 different states in the United States in the age span of 2-12 years old.

RESPONSE: DuPont objects to this Request for Admission on the grounds that it is
vague and ambiguous, and that it apparently refers to a third-party document not prepared by
DuPont, which speaks for itself.

REQUEST FOR ADMISSION NO. 140. 3M has reported to the United States

Environmental Protection that it detected a median concentration of 4.7 ppb PFOA in human
sera from pooled samples drawn in 2000 from over 600 individuals from 6 blood banks from
across the United States, focusing in the age span 20-69 years old.

RESPONSE: DuPont objects to this Request for Admission on the grounds that it is
vague and ambiguous, and that it apparently refers to a third-party document not prepared by

DuPont, which speaks for itself.

REQUEST FOR ADMISSION NO. 141. In May of 1999, 3M reported to the United

States Environmental Protection Agency that it had detected an average concentration of 3 ppb
PFOA in over 35 lots of individual pooled human sera samples purchased from chemical or
biological supply companies.

RESPONSE: DuPont objects to this Request for Admission.on the grounds that it is
vague and ambiguous, and that it apparently refers to a third-party document not preparéd by
DuPont, which speaks for itself.

REQUEST FOR ADMISSION NO. 142. Individuals who were exposed to C-8 in

drinking water supplied by the Lubeck Public Service District have been significantly exposed
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to C-8 in comparison to the levels of C-8 to which the general population of the United States

is exposed.
RESPONSE: Denied.

REQUEST FOR ADMISSION NO. 143. Those individuals who are exposed to C-8

in drinking water supplied by the Lubeck Public Service District have been significantly
exposed to C-8 in comparison to the levels of C-8 to which the general population of the
United States is exposed.

RESPONSE: Denied.

REQUEST FOR ADMISSION NO. 144. Individuals who have been exposed to C-8

in drinking water supplied by the Little Hocking Water Association have been signiﬁcantly
exposed to C-8 in comparison to the levels of C-8 to which the general population of the
United States is exposed.

RESPONSE: Denied.

REQUEST FOR ADMISSION NO. 145. Those individuals who are exposed to C-8

in drinking water supplied by the Little Hocking Water Association have been significantly
exposed to C-8 in comparison to the levels of C-8 to which the general population of the
United States is exposed.

RESPONSE: Denied.

REQUEST FOR ADMISSION NO. 146. Those individuals whose air and drinking

water have been contaminated with C-8 from DuPont’s Washington Works plant have been
significantly exposed to C-8 in comparison to the levels of C-8 to which the general population
of the United States is exposed.

RESPONSE: Denied.
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REQUEST FOR ADMISSION NO. 147. Overexposure to C-8 is toxic to humans.

RESPONSE: DuPont objects on the ground that this Request for Admission is vague
and ambiguous. Subject to and without waiving this objection, DuPont denies this Request for
Admission, except to the extent that it admits that any substance can have some degree of

adverse consequence in humans at a sufficiently high dose.

REQUEST FOR ADMISSION NO. 148. Overexposure to C-8 is hazardous to

humans.

RESPONSE: DuPont objects on the ground that this Request for Admission is vague
and ambiguous. Subject to and without waiving this objection, DuPont denies this Request for
Admission, except to the extent that it admits that any substance can have some degree of

adverse consequence in humans at a sufficiently high dose.

REQUEST FOR ADMISSION NO. 149. Physicians employed by or on behalf of

DuPont have recommended that testing be performed of those exposed to C-8 to determine,
among other things, whether there are health effects from such C-8 exposure.

RESPONSE: DuPont objects on the ground that this Request for Admission is vague
and ambiguous. Subject to and without waiving this objection, DuPont denies this Request for
Admission, except it admits that certain physicians employed by or on behalf of DuPont have
recommended that testing be performed on employees exposed to C-8.

REQUEST FOR ADMISSION NO. 150. DuPont is aware of C-8 having been

detected at levels exceeding 10 ppb in the blood of individuals living in Wood County, West
Virginia, who had never worked for DuPont.
RESPONSE: DuPont admits that it is aware of certain information relating to blood

testing for C-8 of certain individuals living in Wood County, West Virginia to which a
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confidentiality agreement applies, but this information does not provide DuPont with sufficient
information to admit or deny this Request for Admission as phrased; therefore, DuPont denies
this request for admission.

REQUEST FOR ADMISSION NO. 151. DuPont is providing medical monitoring to

persons residing in West Virginia and Ohio who are non-DuPont employees who claim to have
been exposed to C-8.

RESPONSE: DuPont objects to this Request for Admission on the ground that it is
vague and ambiguous. Subject to and without waiving this objection, DuPont denies this
Request for Admission, except it admits that DuPont has conducted blood testing for the
presence of C-8 for certain non-DuPont employees in West Virginia and Ohio.

Respectfully submitted,

E. L. DU PONT DE NEMOURS AND COMPANY

By SPILMAN THOMAS & BATTLE, PLLC
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Abstract

A simple and conservative compartmental model was developed to relate ammonium
perfluorooctanoate (APFO) exposures to estimates of perfluorooctanoate (PFO)
concentrations in human blood. The model was based on kinetic principles, but it did not
include mechauistic or physiological descriptions. Further, the model was not intended to
replace the need for more robust models that include mechanistic and appropriate
physiological descriptions. The model included zero-order mathematical descriptions of
oral and inhalation input and a first order climination description. Standard estimates of
the volumes of daily water consumption and air breathed were used to relate daily intake
of APFO to concentrations of APFQ in air and drinking water. The model was exercised
under a variety of exposure conditions and used to create a table relating APFO intake via
drinking water and/or air to PFO blood concentrations. The simplicity and utility of this
model provide decision-makers with an easily applied tool to relate APFO exposures to
estimates of resulting PFO concentrations in human blood.
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Introduction

A simple compartmental model was developed and used to estimate the concentration of
perfluorooctanoate (PFO) in blood following inhalation or ingestion of ammonium
perfluorooctanoate (APFO). The model presented is intended to complement various
consequence analysis and planning activities and is not intended to be a substitute for a
robust, mechanism based physiological model. It order to realize both the strengths and
limitations of the model, it is important to carefully consider the assumptions and caveats
relevant to the model development and application.

Approach

Model Development:

The model developed for this application was a two-compartment open mode] with one
compartment defined as the blood compartment and the other as the body compartment.
While the model is constructed as a two-compartment model, transfer of PFO is confined
to only one compartment (blood compartment) in order to provide a conservative
estimate of PFO concentrations in blood following APFO exposure. Functionally, this
reduces to a one-compartment open model with two zero-order-input processes and one
first-order elimination process. In other words, PFO is confined to the blood
compartment and the PFO concentration in blood cannot be reduced by the distribution of
PFO into other body tissues. In order to contribute to the conservative estimates produced
by this model, any APFO that is ingested or inhaled is not subject to diffusional
resistance and is assumed to be completely and instantly absorbed into the blood
compartment. Since PFO is not metabolized, elimination from the blood is via renal
excretion. In this model the elimination is described as a pseudo first-order process. A
schematic of the model is shown in Figure 1. '

Blood

KUPO .
—_—p KELIM
— ,
T
Body

Figure 1. Schematic of PFO Compartmental Model.

In Figure I, KACC is the distribution coefficient for transfer of PFO between the blood
and body compartments. It has the units of day™, but as discussed earlier, it is set to zero
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in order to create a conservative one-compartment model. KUPQ is a zero-order term to
deseribe PFO input into the blood compartment (ug/day) via the oral route. KUPLis a
zero-order term to describe PFO input into the blood compartment (ug/day) via the
inhalation route. KELIM is a pseudo first-order elimination coefficient (day™) that
describes removal of PFO from the blood compartment via renal excretion. Differential
rate equations were developed from the schematic in Figure 1 and the equations were
solved using Advanced Continuous Simulation Language (ACSL, Aegis Corp.). The
mathematical equations used to describe the concentration of PFO in the blood
compartment (CBLOOD) are shown in the series of equations below,

%’i = KUPO + KUPI ~ KELIM * CBLOOD *VOL — RAF M
dAB = (KUPO + KUPI — KELIM * CBLOOD *VOL — RAF )t )
K:‘odAB= J" _(KUPO + XUPI - KELIM * CBLOOD *VOL ~ RAF)t )
AB:i;oanu>+Kmmv-xILm4*CBLOOD*VOL;RAFM: - @)
CBLOOD = AB/VOL ®)

In the equations above, AB is the amount (ug) of PFO in blood, t is time (days), VOL is
the volume (m}) of the blood compartment and RAF (ug/day) is the rate of PFO
movement between the blood and body compartments (RAF=0 in this model). The
ACSL coding of the above equations is given immediately below and in Appendix 1. The
corresponding ACSL command file is provided in Appendix 2.

RA=KUPO + KUPI - KELIM*CBLOOD*VOL - RAF ©)
CBLOOD=INTEG(RA,0.)/VOL @

Model Input Assumptions/Descriptions:

Blood Compartment Vohime: The blood volume of 3.5 L used in.the model was that of
a 50-Kg human (average human female weight). The female weight was selected to
maintain the conservative approach desired for this model. Obviously, blood volume is 2
function of body weight so larger body weights will equate to larger bleod volumes. PFO
concentrations in blood will therefore decrease for a given APFO exposure as body
weights increase.

Elimination Rate Constant: The elimination rate constant, KELIM, was assigned a
value of 0.0019/day. This was derived assuming a PFO half-life (t;2) in humans of 365
days and that first order kinetics apply. While current human half-life estimates are
placed in the 200-300 day range, the 365-day half-life is a conservative value for initial
model conditions. The actual value for KELIM was derived using the relationship
between the half-life and the elimination rate constant where first order kinetics are
obeyed.

in2
KELIM =—
8)

ruz
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Input of AP¥O via Drinking Watcr: Drinking water concentrations of APFO were
converted to micrograms (ug) of APFO ingested per day using the assumption that
approximatcly 2L of the water are consumed per day. An example follows where
drinking water containing 1 part per billion (ppb) APFO was consumed:

 lug 2L 2

1 ppb
P L L day day

Input of APFO via Inhalation: Inhaled concentrations of APFO were converted to
micrograms of APFO absorbed into the blood using the assumption that approximately
20 m? of air are breathed per day. An example follows where air containing 1 ug/m
APFO was inhaled.

3
l—uﬁx 20m _ 20ug (10)

m®  day  day

General Assumptions:

The simple model described here is designed to be conservative and is not intended to be
a substitute for a morc robust, mechanism based physiological model. Consistent with
the design of this model, several general assumptions have been made.

Mo (1) The PFO is distributed only in the human blood compartment. “*%um, .
(2) There is no metabolism of PFO.
9(3) No binding or mechanistic descriptions are included in the model.
¢k (4) Elimination occurs by a single first-order pathway. It is likely that elimination Ga
N ad actually displays biphasic elimination with an initial rapid elimination phase ¢
followed by a slower or terminal phase elimination. In order to be consistent

with the conservative nature of the model, only the slow (terminal) phase %
elimination is included in the model. ®

i uﬁl Q, (5) All APF@ inhaled or ingested in drinking water is instantly and completely
absorbed into the blood compartment. 8 answtdép *
rcg b 3 (6) APFO exposures occur every day throughout the exposure period modeled.
AR YD T ’

Results

The simulated PFO levels in human blood resulting from repeated ingestion of 6 ug/day
APFO are shown in Figure 2. As would be expected based on the estimated half-life of
PFO in the human body, the simulation illustrates that steady-state PFO blood levels are
reached only after repeated exposure for over 6 years. Figure 3 is a simulation of the
elimination of PFO from the blood once PFO levels are at steady state and PFO exposure

is terminated.
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Figure 2. Simulated P¥O Concentration in Human Blood Following
Continuous Intake of 6 ug/day

PFO Concentration In Blood (ppm)

Figure 3. Simulated PFO Concentration in Human Blood During and After
2600 Days of Exposure to 6 ug/day APFO

 PFO Concentration In Blood (ppm)

Time (days)
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pg/m* APFO in air

A senes of model simulations were run to estimate the steady-state human PFO blood

levels resulling from drinking water containing APFO, breathing air containing APFO or

combinations of the two. The resulting estimates of PFO concentrations in human blood

are shown in Table 1. Table 1 can be used under the conditions described in the text, to s -
assign a PFO blood concentration to a particular exposure. Example I If drinking water g :
containing 1 ppb APFO was consumed and no APFO was present in the inhaled air, the

resulting stcady-state PFO concentration estimate in human blood would be 0.30 ppm.

Example 2: If no APFO was present in the drinking water and 0.05 ug/m® APFO was in

the inhaled air, the resulting steady-state PFO concentration estimate in human blood

would be 0.15 ppm. Example 3: If APFO was present in the drinking water at Ippb and

in the air at 0.3 ug/m’, the resulting steady-state PFO concentration estimate in human

blood would be 1.20 ppm.

Table 1. Estimated human steady-state PFO bloo‘d levels (ppm) following
exposure to APFO via air and/or drinking water.

Parts per billion APFQ in drinking water

Ity

el ;s

10.52 10.82 1112 1142

PFO Blood levels less than or equal to S ppm
PFO Blood levels greater than 5 ppm but less than or equal to 10 ppm

*  Use of this table requires careful consideration of assumptions and limitations
described in the text.

Discussion
A relatively simple and conservative compartmental model was developed and exercised
to create an estimate of the PFO concentration in human blood following exposure to
APFO in drinking water and/or inhaled air. The model was then used to create a table

relating APFO exposures to estimates of steady-state PFO blood concentrations. Within
the constraints of the assumptions and descriptions provided in this report, a variety of
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exposure combinations could be evaluated using the model. Given a specific PFO
concentration in blood, the model could also be uscd to create a plausible exposure
scenarto that could produce the obscrved PFO blood level. For example, if one had a
hypothetical steady-state PFO concentration of 5 ppb in blood, the corresponding APFO
exposure estimate using the model would be approximately 16 parts per trillion (ppt).-

The model and approach presented in this report may be valuable for consequence
analysis or planning activities, however, it should not serve as a substitute for more
robust mechanistic, physiologically bascd models as they become available. The model
presented here is based on sound compartmental analysis principles and is exclusive of
mechanistic or physiological descriptions. As discussed earlier, this model is based on
conservative assumptions and therefore is likely to provide high estimates of PFO
concentrations in blood following ingestion or inbalation of PFO. Nevertheless, the
simplicity and utility of this model provide decision-makers an casily applied tool to

relate APFO exposures to estimates of resulting PFO concentrations in human blood.
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AN

Appendix 1: ACSL Model Code

PROGRAM
IMODEL TQ STMULATE PFO BLOOD LEVELS FOLLOWING ORAL AND

{INHALATION OF APFO
VARIABLE TIME

INITIAL

ICONSTANTS CAN BE GIVEN VALUES TO SIMULATE EXPOSURE AND
!SYSTEM OF INTEREST

CONSTANT KUPI =0. !ZERO ORDER INHALATION UPTAKE (ug/day)
CONSTANT KUPO =0. !'ZERO ORDER ORAL UPTAKE (ug/day)
CONSTANT KELIM  =0. !FIRST-ORDER ELIMINATION (/day)
CONSTANTKACC  =0. !FIRST-ORDER DISTRIBUTION TO BODY (/day)
CONSTANT VOL =1.  !'BLOOD YOLUME (ml)

CONSTANT VF =1.  !BODY VOLUME (mf)

TTIMING COMMANDS

CONSTANT TSTOP  =3650. ILENGTH OF EXPOSURE (days)
CONSTANT POINTS  =3650. {INO. OF POINTS IN PLOT

CONSTANT TOFF =3650. IEND OF EXPOSURE TIME (DAYS)
CINT=TSTOP/POINTS ICOMMUNICATION INTERVAL

END IEND INITIAL

DYNAMIC

ALGORITHM IALG=2

DERIVATIVE

1F (TIME .GT. TOFF) THEN

KUPI =0.

KUPO=0.

END

[F TERMT(TIME.GE.TSTOP)

ICONCENTRATION OF PFO IN THE BLOOD COMPARTMENT (ug/day)
RA=KUPO + KUPI - KELIM*CBLOOD*VOL - RAF
CBLOOD=INTEG(RA,0.)/VOL

ICONCENTRATION OF PFO IN THE BODY
RAF = KACC*(CBLOOD*VOL-CF*VF)
CF = INTEG(RAF,0.0)VF

END 'END DERIVATIVE

END !'END DYNAMIC
END
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Appendix 2: ACSL Command File for Assigning Appropriate

Parameter Values

TSTOP=10*365;
POINTS=50;
TOFF=TSTOP+1;
VOL=3500;

KACC=0;
KELIM=0.0019;
KUPO=2;
KUPI=6;

keyboard

figure;

START

line(_time, _cblood, @linestyle="+");
_cblood(POINTS)

xlabel('Time (Days)’);

ylabel(‘Conc. in blood (ug/mL)):
title(BLOOD CONCENTRATION),
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Jan-23-2003 02:13pm  From-Steptos and Johnson ' +2022234551 T-284 P.038/040 F-08I

IN THE CIRCUIT COURT OF WOOD COUNTY, WEST VIRGINIA

JACK W.LEACH, ET AL,
Plaintiffs,

v, ' "CYVIL ACTION NO. 01-C-608
N : (Judge George W. Hill, Jr.)

E. 1. DU PONT DE NEMOURS AND COM PANY, -

and LUBECK PUBLIC SERVICE DISTRICT,

Defendants.

CERTIFICATF OF SERVICE.

_______—._———-—-

I, Heather Heiskell Jones do hereby certify that I have servcd a true and exact copy
»Responses of E. I. du Pont de Nemours and Company to Plamtxffs Sccond Set of Requests
for Admissions to DuPont” ppon the following counsel of rccord in the manner indicated |
below on this 23" day of January 2003, addressed as follows:

~ Larry A. Winter, Esq.
Winter Johnson & Hill PLLC
500 E. Virginia Street
Charleston, WV 25301
Counsel for Plaintiffs
Via Hand Delivery

R. Edison Hill, Esq.

Hamrry G. Deitzler, Esq.

Hill, Peterson, Carper, Bee & Dcxtzler PLLC
" NorthGate Business Park

500 Tracy Way

Charleston, WV '75311 -1261

Counsel for Plaintiffs

Via Hand Delivery
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Robert A, Bxlort Esq

Taft, Stettinius & Hollister LLP

1800 Firstar Tower

425 Walnut Street

Cincinnati, OH 45202-3957

Counsel for Plaintiffs v
Via Facsimile (513) 381- 0205 and U S Mall

‘]olm R. McGhee, Esq.
Kay Casto & Chaney PLLC
1600 Bank One Center .
- P.O. Box 2031
Charleston, WV 25327
- Counsel for Lubeck Public Service District
Via Hand Delivery '

Richard A. Hayhurst, Esq.

414 Market Street

P.O. Box 86 _

Parkersburg, WV 26102

Counsel for Lubeck Public Service Dtsmcz
Via Facsimile (304) 428-2674 and U.S. Mail

Heather Heiskell Jones (WV State Bar # 4913)
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