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IN THE UNITED STATES DISTRICT COURT
FOR THE DISTRICT OF SOUTH CAROLINA
CHARLESTON DIVISION

IN RE: AQUEOUS FILM-FORMING
FOAMS PRODUCTS LIABILITY MDL No. 2:18-mn-2873-RMG
LITIGATION
PLAINTIFFS’ MOTION TO COMPEL
DISCOVERY FROM
DEFENDANT 3M COMPANY

This Document relates to
ALL CASES

NOW COME Plaintiffs, by and through the Plaintiffs Executive Committee (“PEC”), and
move this Honorable Court, pursuant to Rules 26, 34 and 37 of the Federal Rules of Civil
Procedure and Local Civil Rules 7.04 and 37.01, for an order compelling Defendant 3M Company
to produce the custodial file of former 3M Chief Executive Officer (“CEO”) and Chairman of the
Board, Lewis Lehr.

Mr. Lehr was CEO of 3M from 1979-1986 and member of its board of directors from 1974-
1991, a time when 3M was aware of the potential for litigation involving widespread
environmental contamination from its PFAS chemicals. Indeed, at that time, 3M was aware that a
PFAS chemical it manufactured was in the blood of non-occupationally exposed people across the
United States. Despite this knowledge, 3M, through its executives, including Mr. Lehr, undertook
multiple efforts to conceal these facts and ultimately delayed for decades outside scientific inquiry*

as well as litigation.

! See generally Grandjean, P. Delayed discovery, dissemination, and decisions on intervention in
environmental health: a case study on immunotoxicity of perfluorinated alkylate substances.
ENVIRON HEALTH 17, 62 (2018), attached to the Declaration of Michael A. London (*London
Decl.”) as Exhibit A.
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It is against this backdrop that Plaintiffs file this motion relating to Mr. Lehr’s custodial
file. Asa 3M executive, Mr. Lehr played a central role in business decisions related to investigating
and reporting potential effects associated with 3M’s fluorochemical products. It is undisputed that
3M has not produced Mr. Lehr’s custodial file despite repeated requests, including protracted meet
and confers. As a result, Plaintiffs seek an order from the Court requiring production of Mr. Lehr’s
custodial file.

Procedural Background

In this MDL, 3M has agreed to produce the custodial files of numerous individuals who
were involved in the company’s fluorochemical business. As the PEC has reviewed 3M’s ongoing
productions in this litigation, it has identified additional individuals who it believes may possess
relevant information and has requested production of those individuals’ custodial files. In October
2021, the PEC identified Lewis Lehr as an additional custodian and requested that 3M produce his
custodial file. 3M agreed to conduct a reasonable search of Mr. Lehr’s documents.? After almost
a month without any updates on 3M’s search and production of Mr. Lehr’s custodial file, the PEC
requested a date by which the PEC could expect to receive the completed production.® Two days
later, 3M responded that it “has not identified a custodial file, nor documents associated with a
custodial file (whether hard copy or electronic), for Lewis Lehr whose employment tenure at 3M
ended in 1986, aside from a single nonresponsive lab notebook.” 3M reiterated its findings, or
lack thereof, during a subsequent telephonic meet and confer on November 30, 2021, explaining

that while certain documents produced in this litigation mention Mr. Lehr, 3M was unable to

2 See Email correspondence dated Oct. 20, 2021 and Oct. 25, 2021, attached to the London Decl.
as Exhibit B, at pp. 2-3.

1d. atp. 1.
41d.
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identify a custodial file with respect to the agreed-upon search terms because of the timeframe of
Mr. Lehr’s employment with 3M.

Through its review, however, the PEC has identified 283 documents in 3M’s productions
referencing Mr. Lehr, many of which appear to have been created while Mr. Lehr was a 3M
employee, which are highly relevant to the core issues in this case. As a result, the PEC requested
that 3M search its records once again to confirm the existence of Mr. Lehr’s custodial file.> During
the Parties’ second telephonic meet and confer on this topic on December 16, 2021, 3M indicated
that after a subsequent search, it had still only identified Mr. Lehr’s technical lab notebook.

Despite the Parties’ extensive meet and confer efforts, 3M has failed to produce these
documents or otherwise provide a reasonable explanation as to why some historical documents
from the same timeframe were preserved, while the custodial file of Mr. Lehr was not.

Factual Background

In order to appreciate the relevance and importance of Mr. Lehr’s custodial file, the
following factual and historical context is important.

On May 15, 1998, 3M notified the Environmental Protection Agency (“EPA”) that it had
determined that its proprietary chemical, perfluorooctane sulfonate (“PFOS”), of which 3M was
the primary U.S. manufacturer, was widespread in the environment and present in the blood of

virtually every man, woman and child.® Shortly after this discovery,” 3M discontinued

® See Letter from David Hoyle to Daniel L. Ring, dated Dec. 7, 2021, attached to the London Decl.
as Exhibit C.

® See 3M_BELL02796621, attached to the London Decl. as Exhibit D.

" On May 4, 2000, 3M provided the EPA with copies of 149 internal 3M studies dating from 1975
which filled “several boxes.” See Document #448, attached to the London Decl. as Exhibit E, at
#448.2. These internal 3M studies addressed the physical and chemical properties, environmental
fate and transport, environmental monitoring, ecotoxicity, acute toxicity, genotoxicity, repeated-
dose toxicity, pharmacokinetics, teratology, medical surveillance, and epidemiology of PFOS.
Subjects of these toxicity studies included rats, monkeys, rabbits, albatross, goats, fish, bald eagles,
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manufacturing this family of chemicals, which was responsible for more than $300 million in
annual sales.® Similarly, the EPA effectively banned others from making or importing these same
chemicals stating that “these chemical substances may be hazardous to human health and the
environment.”® In statements to the press, 3M claimed they were only able to make this discovery
due to recent advancements in analytical techniques, and further claimed that the discovery of
PFOS in the blood of the general population in the late 1990s was “a complete surprise.”'° Contrary
to this carefully crafted narrative, the truth was that 3M possessed this knowledge for more than
20 years, and had spent two decades actively hiding, distracting or misleading those outside of 3M
about this important public health matter.

In the summer of 1975, Dr. Warren Guy, a toxicologist and professor at the University of
Florida, called 3M’s corporate headquarters concerning research he and Dr. Donald Taves, a
toxicologist and professor at the University of Rochester, were going to present at a symposium
organized by the American Chemical Society (“ACS”). Dr. Guy and Dr. Taves had discovered the
presence of an unidentified organic fluorine chemical compound in human blood obtained from
blood banks in five U.S. cities. According to an internal 3M memorandum documenting these
phone calls, Dr. Guy called 3M to see if it knew of the “possible sources” as Dr. Guy correctly

“got the information that 3M’s fluorocarbon carboxylic acids are used as surfactants and wanted

mice, guinea pigs, quail, mallard ducks, mink, river otters, and oysters. Twelve days later, and
following “negotiations” with the EPA, 3M announced that it was “voluntarily” phasing out
production of PFOS. See 3M_BELL00848209, attached to the London Decl. as Exhibit F, at
3M_BELLO00848209; see also 3M_AFFF_MDL00207575, attached to the London Decl. as
Exhibit G.

8 See Olsen Deposition Exhibit LP193, attached to the London Decl. as Exhibit H, at p. 3.

*https://www.federalregister.gov/documents/2002/12/09/02-31011/perfluoroalkyl-sulfonates-
significant-new-use-rule.

10 See Exhibit H, Olsen Deposition Exhibit LP193, at p. 3.
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to know if they were present in *‘Scotchgard’ or other items in general use by the public.”
Incredulously, 3M chose to “plead ignorance” and instead “adopted a position of scientific
curiosity and desire to assist in any way possible...”!

In another phone call, Dr. Taves specifically asked 3M if the “fluorochemical they have
found in human blood is either a derivative of a perfluorocarboxylic acid or a perfluorosulphonic
acid,” and whether “the fluorochemical found in the blood might be coming from [3M’s] paper
or paperboard” products.*?> On August 26, 1975, Dr. Guy and Dr. Taves presented their research
at an ACS symposium in Chicago. Shortly thereafter, on October 16, 1975, Dr. Guy sent 3M a
copy of the paper presented in Chicago.® Dr. Guy asked in return that: “[i]f you or other
interested parties at 3M have any ideas on how we can better characterize these fluorocompounds
please let either Dr. Taves or me know.”*4

The manuscript detailed the methods used by Drs. Guy and Taves to conclude that
organic fluorine had been found on average at 30 parts per billion in the blood of the general
population.’® Dr. Guy and Dr. Taves stated that based on their analysis, “the fluorine containing
part of the compounds in the isolate (from human plasma) resemble perfluorooctanoic acid
(“PFOA”).”*® The manuscript further posited: “These findings suggest that there is widespread
contamination of human tissues with trace amounts of organic fluorocompounds derived from

commercial products. All available information on this subject is in accordance with this

11 See 3M_AFFF_MDL00419718, attached to the London Decl. as Exhibit I.

12 See 3M_BELL00054741, attached to the London Decl. as Exhibit J, at 3M_BELL00054741.
13 See 3BMA00257421, attached to the London Decl. as Exhibit K.

141d. at BMA00257421.

151d. at 3SMA00257423.

16 1d. at BMA00257430.
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interpretation.”*’ Included within this manuscript was the below spectra, based upon nuclear
magnetic resonance (NMR) analysis, of the organic fluorine found by Drs. Guy and Taves in

blood bank blood?®:

i i i A A L L
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Figure 5, NMR Spectrum of Organic Fluorocompound (s)
Isolated from Human Plasma

In response to the manuscript authored by Drs. Guy and Taves, 3M’s Commercial
Chemicals Division Laboratory submitted samples of ten different “perfluorocarboxylic and
perfluorosulfonic acid derivatives [made by 3M] to Central Research Analytical for 19F NMR
analysis in an attempt to identify the material found by Guy and Taves in human blood.”*® On
November 6, 1975, 3M scientist Richard Newmark, of the Central Analytical Laboratory
(“CAL”), authored a report which compared the ten chemical compounds made by 3M to the
chemical discovered by Drs. Guy and Taves.?® Dr. Newmark concluded that the chemical
spectrum presented by Drs. Guy and Taves “resembled most closely” PFOS, the PFAS compound
manufactured exclusively by 3M and not PFOA.?! Despite this conclusion, 3M never provided

Dr. Guy or Dr. Taves with this information. Instead, an internal 3M timeline indicates that,

7d.,

1814, at SMA00257442.

19 See 3M_BELL00054589, attached to London Decl. as Exhibit L.
20 5ee 3MA00967400, attached to the London Decl. as Exhibit M.
2L d.
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“[a]ccording to Richard Newmark, 3M lawyers urge CAL not to release the true identity (PFOS)
of the [organic fluorine] compound.”?? Without this information, Drs. Guy and Taves published
their manuscript in the Proceedings of the American Chemical Society documenting their
continued search for the source of organic fluorine in the blood bank blood — a source identified
and kept secret by 3M.

In light of this startling discovery, namely that their proprietary chemical was found in the
blood of the general population, 3M attempted to identify which specific 3M products could be
responsible for the presence of PFOS in the blood of the general population. While 3M
manufactured pure PFOS for use as an industrial surfactant, it represented a tiny fraction of their
PFAS production and surfactants were not believed to be in routine contact with the public at
large.?® However, two of 3M’s chemically-related (PFOS precursor) products were in contact with
the general public — Scotchgard stain repellant and Scotchban food packing paper. In 1977, 3M
fed Scotchban and Scotchgard to rats and mice and discovered that both 3M products metabolize
to PFOS in the blood.?* The study author told his colleagues that this was a “significant finding,”
and concluded that “the public health issue [is] simply one of frequency and type of exposure to
3M products.”?®

Internal 3M documents indicate that Drs. Guy and Taves’ finding of PFOS in the blood of

the general population was the initiating “event” that led to toxicology studies conducted on rats,

22 See 3M_BELL00054594, attached to the London Decl. as Exhibit N.

23 As of 1980 3M manufactured 16,000 pounds a year of pure PFOS while manufacturing several
million pounds of PFOS precursors.

24 See Exhibit L, 3M_BELL00054589.
25 See 3MA10035579, attached to the London Decl. as Exhibit O, at 3MA10035580.



2:18-mn-02873-RMG  Date Filed 02/15/22 Entry Number 2174 Page 8 of 17

mice and monkeys.?® These studies, which were concluded in 1979, reported that “[PFOS] was the
most toxic of the three compounds studied and certainly more toxic than anticipated.”?” The 90-
day monkey study, for example, reported “Gl tract toxicity, lipid depletion of adrenals, atrophy of
pancreatic exocrine cells and serous alveolar cells of the salivary glands.”?8In total, 20 of the 28
rhesus monkeys in the study died as a result of their exposure to PFOS.?°
3M CEO and Chairman of the Board, Lewis Lehr

News that a proprietary chemical made exclusively by 3M was toxic and present in the
blood of the general population attracted the attention of 3M’s highest-ranking executives,
including Mr. Lehr. The incomplete production of Mr. Lehr’s file clearly demonstrates his active
involvement in this burgeoning crisis within 3M. For example, a May 26, 1978 memo states,
“[t]his will confirm arrangements made for a meeting at 9:30am July 12 in Mr. Lehr’s conference
room [...] on the subject of fluorochemicals in blood.”* Importantly, it was Mr. Lehr who decided
to seek advice from experts outside of 3M to determine whether 3M was required to inform the
EPA of their discovery:

This meeting is being called to consider the use of an outside consultant to review our

results to date in the fluorochemicals in blood program. Mr. Lehr has specifically

requested that an outside consultant review our results and render an independent opinion

as to whether we are correct in our assumption that we do not have a reportable situation
under Section 8(e) of the Toxic Substances Act.%

% See 3M_AFFF_MDL00080683, attached to the London Decl. as Exhibit P, at
3M_AFFF_MDL00080700.

27 3M_AFFF_MDL02174949, attached to the London Decl. as Exhibit Q, at
3M_AFFF_MDL02174949.

28 See 3M_AFFF_MDL00080683, Ex. P, at 3M_AFFF_MDL0080705.
29 1d. at 3M_AFFF_MDL0080704-05.

30 3M_AFFF_MDL02342766, attached to the London Decl. as Exhibit R.
31 3M_AFFF_MDL02342749, attached to the London Decl. as Exhibit S.
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In response to Mr. Lehr’s directive, 3M sought consultation from two outside scientists:
Dr. Jerry R. Mitchell, M.D., Ph.D., a Professor of Chemical Toxicology at the Baylor College of
Medicine and Harold C. Hodge, Ph.D., a Professor of Pharmacology and Oral Biology at the
University of California San Francisco who was the first president of the Society of Toxicology.

On April 12, 1979, nine 3M employees, including Les Krogh, a 3M Division Vice
President, as well as the company’s Medical Director, Dr. Frank Ubel, traveled on a 3M Company
Gulfstream |1 jet to San Francisco to meet with Dr. Hodge.®? After presenting data from the 90-
day toxicology studies performed on rats, mice, and monkeys, Dr. Hodge encouraged 3M to
perform metabolism studies on its Scotchban paper packaging product, stating this was of the
“utmost importance,” and to then determine if those metabolites are present in the blood of the
general population. Dr. Hodge’s initial assessment was that: “we could have a serious problem.”*
Most troubling, and quite revealing as to 3M’s state of mind at this time, is the fact that this stark
assessment by Dr. Hodge was deleted from the draft meeting minutes prepared by 3M and thus
do not appear in the official report from this meeting.®*

Similarly, one day after the meeting with Dr. Hodge, the same nine 3M employees traveled
on a 3M Company plane to Houston, Texas, to meet with another external expert, Dr. Jerry R.
Mitchell.*® 3M representatives presented the same toxicology data they presented to Dr. Hodge
the prior day. Like Dr. Hodge, Dr. Mitchell provided 3M with a stark assessment of the data. Dr.

Mitchell told 3M that “some of the symptoms in animals from these 90-day studies are similar to

32 See 3M_AFFF _MDL00435666, attached to London Decl. as Exhibit T, at
3M_AFFF_MDL00435666; 3M_BELL03185972, attached to London Decl. as Exhibit U.

33 See 3MA00967775, attached to London Decl. as Exhibit V, at 3MA00967780.
3 See 3M_AFFF_MDL00647433, attached to London Decl. as Exhibit W.
3 See 3M_BELL01440050, attached to London Decl. as Exhibit X.
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those observed with carcinogens.”*® Incredulously, this statement by Dr. Mitchell was also
removed from the final draft of the meeting minutes.®’ This statement by Dr. Mitchell takes on
additional significance when one considers another element that was discussed in their meeting:
legal liability. At the conclusion of the meeting, Dr. Mitchell prepared a slide to summarize the
meeting. In his slide summary, Dr. Mitchell identified “[p]ublic health” and “[e]nvironmental
(fish, fowl, etc.)” as categories of “People at Risk.” Further, under a heading titled “Legal Issues,”
Dr. Mitchell enumerated both “Human Injury” as well as “TSCA Sec. 8(e).”*

The Toxic Substances Control Act (“TSCA”)% was passed by Congress in 1976 to protect
the public from chemicals that present an “unreasonable risk of injury to health or the
environment.” One of the primary ways that TSCA implements this mandate is a requirement
under section 8(e) that a chemical manufacturer must “immediately inform” the EPA of
“information which reasonably supports the conclusion that such substance or mixture presents a
substantial risk of injury to health or the environment.” “Substantial Risk” has been defined by the
EPA as “any non-trivial adverse effect, heretofore unknown to the administrator, associated with
a chemical known to have bioaccumulated to a pronounced degree or to be widespread in the
environment.”* Indeed, 3M invoked TSCA 8(e) when it finally reported the widespread presence

of PFOS in the blood of the general population to the EPA in 1998.% As the evidence and record

36 See 3MA10034826, attached to London Decl. as Exhibit Y, at 3SMA10034828.
37 See 3M_BELL01440050, Ex. X.
38 See 3MA10034826, EX. Y, at 3MA10034829.

39 As the Court may recall from prior Joint Status Reports, the PEC has had to threaten 3M with
motion practice in order to obtain documents from 3M related to TSCA.

40 See 3M_AFFF_MDL00410829, attached to London Decl. as Exhibit Z, at
3M_AFFF_MDL00410830.

4l See 3M_BELL02796621, Ex. D.

10



2:18-mn-02873-RMG  Date Filed 02/15/22 Entry Number 2174 Page 11 of 17

is clear, this is almost twenty years after Mr. Lehr consulted with colleagues within 3M and
consultants external to 3M, and Mr. Lehr made the decision to not inform the EPA and instead to
keep this important matter of public health a secret.*?

As set forth above, multiple documents reveal that as early as 1979, 3M was on notice of
a profound threat to public health posed by their products. Accordingly, 3M actively contemplated
litigation and regulatory implications resulting from its knowledge of this significant threat to
public health, which, Plaintiffs submit, triggered its duty to preserve documentary and related
evidence. However, rather than preserve evidence as a result of a clear contemplation of
anticipated litigation, 3M appears to have actively attempted to re-write its history and/or purge
incriminating evidence from its files.

It is against this factual backdrop® that the instant motion is before the Court.

42 See August 19, 2021, Deposition Transcript of Fed. R. Civ. 30(b)(6) witness John Gerber, at
90:23-91:25, attached to the London Decl. as Exhibit AA.

Q: True or false: By 1980, 3M was in possession of information that PFOS was a
bioaccumluative compound, that it was widespread in the blood of the general
population, and that it killed rhesus monkeys
that were exposed to it. [...]

A: Based on my review of the documents, 3M had all of — had those pieces of
information [...] but [...] all of that information needs to be put together and
judgment applied to making a TSCA 8(e) reporting
decision.

Q: Right. And 3M did that. 3M had all of that information and decided not to disclose
it at that time in 1980, right?

A: Yes. I’ve reviewed documents that — you know, after the — those studies were
conducted, that information was reviewed against EPA’s reporting criteria, and the
company made the determination that the information was not substantial risk
information under TSCA 8(e).

43 parallel to 3M’s internal studies on the toxicity and metabolism of their products that they knew

were in the blood of the general population, 3M made efforts to conceal this very information from
the public. For example, E. I. du Pont de Nemours (“DuPont”) was a major customer of 3M’s

11
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Legal Standard

Rule 26 of the Federal Rules of Civil Procedure provides that a party may “obtain discovery
regarding any non-privileged matter that is relevant to any party’s claim or defense and
proportional to the needs of the case....” Fed. R. Civ. P. 26(b)(1). “[T]he discovery rules are given
‘a broad and liberal treatment.”” Harry v. Pilgrim’s Pride Corp., No. 3:12-cv-2268-CMC-SVH,
2013 U.S. Dist. LEXIS 22700, at *2 (D.S.C. Feb. 20, 2013) (quoting Nat’l Union Fire Ins. Co. of
Pittsburgh, P.A. v. Murray Sheet Metal Co. Inc., 967 F.2d 980, 983 (4th Cir. 1992)). The scope of
discovery permitted by Rule 26 is designed to provide a party with information reasonably
necessary to afford a fair opportunity to develop its case. Nat’l Union, 967 F.2d at 983; Ashmore
v. Owens, 2017 U.S. Dist. LEXIS 105543, at *2-3 (D.S.C. June 2, 2017). 3M, as the party resisting
discovery, “bears the burden of persuading the court that the requested information is outside the
scope of discovery.” Ashmore, 8:15-cv-02373-JMC, 2017 U.S. Dist. LEXIS 105543, at *3. 3M
cannot meet its burden.

As this Court has previously recognized, the Rule 26 standard “shifts heavily toward

production” in this MDL, where there are more than 100 consolidated cases, important claims, and

PFOA - the chemical mis-identified by Drs. Guy and Taves as the mystery organic fluorine found
in sera. According to a memo from a 1978 meeting between DuPont and 3M, after DuPont asked
3M about the findings of Drs. Guy and Taves, and whether or not they agreed that PFOA was the
mystery compound in the blood of the general population, “they were told that we disagreed, but
were given no further clarification.” See 3M_AFFF_MDL00419874, attached to London Decl. as
Exhibit BB. Even worse, in 1980, 3M published in the peer-reviewed literature that the mystery
chemical observed by Guy and Taves was not a man-made chemical at all but was instead a
naturally occurring substance. See Belisle, J. Organic Fluorine in Human Serum: Natural Versus
Industrial Sources. Science, Vol. 212, 26 June 1981, attached to London Decl. as Exhibit CC.

12
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significant amounts in controversy.** As the Court noted on April 3, 2020, “discovery in an MDL
is robust.”#
Argument

l. 3M had an obligation to preserve these documents.

3M had a duty in 1979 to preserve the custodial file of Lewis Lehr as it knew or reasonably
should have known that these documents were relevant to future litigation. Silvestri v. General
Motors Corp., 271 F.3d 583, 590 (4th Cir. 2001). “The duty to preserve material evidence arises
not only during litigation but also extends to that period before the litigation when a party
reasonably should know that the evidence may be relevant to anticipated litigation.” Id. at 591; see
also Struthers Patent Corp. Nestle Co., 558 F. Supp. 747, 765-66 (D.N.J. 1981) (holding the
destruction of documents which a party knew or should have known would be relevant to a future
lawsuit is sanctionable); Cecil Corley Motor Co. v. Gen. Motors Corp., 380 F. Supp. 819, 859
(M.D. Tenn. 1974) (“When a litigant destroys, removes, or withholds records or documents while
litigation is pending, or even while litigation is being contemplated, the strongest inferences may
be drawn against that party which the opposing evidence in the record permits.”)

While it is difficult to articulate a precise date when 3M was on notice of future litigation
involving PFAS—Dbecause this notice goes back nearly as long as 3M has manufactured PFAS—
certainly the requirement for notice was met by November 6, 1975, the date 3M scientist Dr.
Newmark determined that a 3M proprietary chemical was in the blood of non-occupationally
exposed Americans. Such a duty is only strengthened by the contemporaneous efforts by 3M

attorneys and others within 3M to prevent the release of 3M’s internal knowledge that its chemical

44 See December 13, 2019 CMC Transcript at 6:7-15.
45 See April 3, 2020, CMC Transcript at 32:19-20.

13
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compound PFOS was in the blood of non-occupationally exposed Americans. Similarly, in a
document which has a “date received” stamp of August 15, 1980 by “3M Toxicology,” 3M
prepared 12 pages of “Some Probable Questions on 3M Fluorochemicals with Suggested
Answers.”*® Section K of that document addressed “Legal Issues” as set forth below:

K-1 What liability is 3M willing to accept for any ill effect that we,
the customers, determine now or in the future?

K-2 Does 3M face any law suits as a result of causing elevated levels
of fluorine in anybody’s blood?*’

Notably, in 1980, 3M left the “suggested answers” for these specific “probable questions”
concerning “legal issues” unanswered.*8

In other words, by the time that 3M was certainly well aware of potential health effects (it
was likely aware of these for at least 10 years), possible lawsuits, and potential environmental
exposure, 3M knew that its chemical compound PFOS was in the blood of non-occupationally
exposed Americans. As previously discussed, Mr. Lehr held a powerful position in the company
at the time and played a key role in discussions related to what information 3M knew about
fluorochemicals in blood versus what it would share with the industry, the public, and government
agencies. Thus, there can be no question that 3M was under an obligation at that time to preserve
his custodial file.

1. 3M has produced documents from the same time period when Mr. Lehr was a 3M
executive.

46 See 3M_BELL01939676, attached to London Decl. as Exhibit DD.
471d. at 3M_BELL01939688.
48 1d.

14
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As of February 14, 2022, 3M has produced 756,797 documents in this litigation,
approximately 29,209 of which were created during Mr. Lehr’s tenure as CEO from 1979-1980
and CEO and Chairman of the Board from 1980-1986. The fact that 3M has produced other
historical documents from this timeframe strongly suggests that the requested documents were
maintained by 3M at least at some point in time. For example, 3M has produced seemingly
irrelevant documentation authorizing the use of 3M’s corporate airplane to facilitate its
employees’ meetings in 1979 with outside consultants, and yet claims that it did not preserve the
files of its former CEO and Chairman of the Board because his employment with 3M ended in
1986.

Given the context surrounding 3M’s investigations of fluorochemicals in blood and the
potential impact those findings would have had on 3M’s business when Mr. Lehr was CEO of the
company, Plaintiffs are entitled to know what information was or was not available to him. The
Federal Rules of Civil Procedure and the principles articulated by this Court concerning discovery

in this MDL require nothing less than the immediate production of his custodial file.

Conclusion

For the reasons discussed above, Plaintiffs respectfully request that this Honorable Court
enter an order compelling Defendant 3M Company to produce the custodial file of former 3M
CEO and Chairman of the Board, Lewis Lehr, as well as such other and further relief that this
Court deems appropriate.

Dated: February 15, 2022 [s/ Fred Thompson, |11
Motley Rice LLC
28 Bridgeside Boulevard
Mt. Pleasant, SC 29464
P: (843) 216-9000
Fax: 843-216-9440
fthompson@motleyrice.com

15
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16

Plaintiffs’ Liaison Counsel
-and-

/s/ Michael A. London

Michael A London

Douglas and London PC

59 Maiden Lane

6th Floor

New York, NY 10038

P: (212)-566-7500

F: (212)-566-7501
mlondon@douglasandlondon.com
Paul J. Napoli

Napoli Shkolnik PLLC

1301 Avenue Of The Americas
10th Floor

New York, NY 10019

P: (212)-397-1000

F: (646)-843-7603
pnapoli@napolilaw.com

Scott Summy

Baron & Budd, P.C.

3102 Oak Lawn Avenue
Suite 1100

Dallas, TX 75219

P: (214)-521-3605
ssummy@baronbudd.com
Co-lead Counsel for Plaintiffs
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CERTIFICATE OF SERVICE

I hereby certify that a true and correct copy of the foregoing was electronically filed with
this Court’s CM/ECF on this 15th day February, 2022 and was thus served electronically upon
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UNITED STATES DISTRICT COURT
FOR THE DISTRICT OF SOUTH CAROLINA
CHARLESTON DIVISION

MDL No. 2:18-mn-2873-RMG
IN RE: AQUEOUS FILM-FORMING FOAMS
PRODUCTS LIABILITY LITIGATION This Document relates to:
ALL CASES

DECLARATION OF MICHAEL A. LONOND IN
SUPPORT OF PLAINTIFFS’ MOTION TO COMPEL DISCOVERY FROM
DEFENDANT 3M COMPANY

I, Michael A. London, hereby declare as follows:

1. I am a member of the law firm Douglas & London and Co-Lead Counsel of the
Plaintiffs’ Executive Committee. | submit this declaration in support of Plaintiffs’ Motion to
Compel Discovery from Defendant 3M Company (“3M”).

2. Attached hereto as Exhibit A is a true and correct copy of Grandjean, P. Delayed
discovery, dissemination, and decisions on intervention in environmental health: a case study on
immunotoxicity of perfluorinated alkylate substances. ENVIRON HEALTH 17, 62 (2018).

3. Attached hereto as Exhibit B is a true and correct copy of the email correspondence
dated Oct. 20, 2021 and Oct. 25, 2021.

4. Attached hereto as Exhibit C is a true and correct copy of a letter from David Hoyle
to Daniel L. Ring, dated Dec. 7, 2021.

5. Attached hereto as Exhibit D is a true and correct copy of the document bearing
bates number 3M_BELL02796621.

6. Attached hereto as Exhibit E is a true and correct copy of a document bearing
document identification number #448.

7. Attached hereto as Exhibit F is a true and correct copy of the document bearing
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bates number 3M_BELL008482009.

8. Attached hereto as Exhibit G is a true and correct copy is a true and correct copy of
the document bearing bates number 3M_AFFF_MDL00207575.

9. Attached hereto as Exhibit H is a true and correct copy is a true and correct copy of
the Olsen Deposition Exhibit LP193.

10.  Attached hereto as Exhibit I is a true and correct copy of the document bearing
bates number 3M_AFFF_MDL00419718.

11.  Attached hereto as Exhibit J is a true and correct copy of the document bearing
bates number 3M_BELL00054741.

12.  Attached hereto as Exhibit K is a true and correct copy of the document bearing
bates number 3MA0025742.

13.  Attached hereto as Exhibit L is a true and correct copy of the document bearing
bates number 3M_BELL00054589.

14.  Attached hereto as Exhibit M is a true and correct copy of the document bearing
bates number 3MA00967400.

15.  Attached hereto as Exhibit N is a true and correct copy of the document bearing
bates number 3M_BELL00054594.

16.  Attached hereto as Exhibit O is a true and correct copy of the document bearing
bates number 3MA10035579.

17.  Attached hereto as Exhibit P is a true and correct copy of the document bearing
bates number 3M_AFFF_MDL00080683.

18.  Attached hereto as Exhibit Q is a true and correct copy of a document bearing bates

number 3M_AFFF_MDL02174949.
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19. Attached hereto as Exhibit R is a true and correct copy of the document bearing
bates number 3M_AFFF_MDL02342766.
20.  Attached hereto as Exhibit S is a true and correct copy of the document bearing
bates number 3M_AFFF_MDL02342749.
21.  Attached hereto as Exhibit T are true and correct copy of the document bearing
bates number 3M_AFFF_MDL00435666.
22.  Attached hereto as Exhibit U is a true and correct copy of the document bearing
bates number 3M_BELL03185972.
23.  Attached hereto as Exhibit V is a true and correct copy of the document bearing
bates number 3MA00967775.
24.  Attached hereto as Exhibit W is a true and correct copy of the document bearing
bates number 3M_AFFF_MDL00647433.
25.  Attached hereto as Exhibit X is a true and correct copy of the document bearing
bates number 3M_BELL01440050.
26.  Attached hereto as Exhibit Y is a true and correct copy of the document bearing
bates number 3MA10034826.
27.  Attached hereto as Exhibit Z is a true and correct copy of the document bearing
bates number 3M_AFFF_MDL00410829.
28.  Attached hereto as Exhibit AA is a true and correct copy of the relevant portions of
the deposition transcript of 3M Fed. R. Civ. 30(b)(6) witness John Gerber.
29.  Attached hereto as Exhibit BB is a true and correct copy of the document bearing
bates number 3M_AFFF_MDL00419874.

30.  Attached hereto as Exhibit CC is a true and correct copy of the document titled
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Organic Fluorine in Human Serum: Natural Versus Industrial Sources. Science, Vol. 212, 26 June
1981.
31.  Attached hereto as Exhibit DD is a true and correct copy of the document bearing
bates number 3M_BELL01939676.
I declare under penalty of perjury that the foregoing is true and correct.
Executed on February 15, 2022 in New York, New York.

s/ Michael A. London
Michael A. London
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Environmental Health

@ CrossMark

decisions on intervention in environmental
health: a case study on immunotoxicity of
perfluorinated alkylate substances

Philippe Grandjean'

Abstract

Identification and characterization of environmental hazards that impact human health must rely on the best possible
science to inform and inspire appropriate public health intervention. The perfluorinated alkylate substances (PFASs) are
persistent emerging pollutants that are now being recognized as important human health hazards. Although the
PFASs have been produced for over 60 years, academic research on environmental health aspects has appeared only
in the most recent 10 years or so. In the meantime, these persistent chemicals accumulated in the global environment.
Some early studies e.g.,, on population exposures and toxicity, were not released to the public until after year 2000. Still,
the first PFAS risk assessments ignored these reports and relied on scant journal publications. The first guidelines and
legal limits for PFAS exposure, e.g., from drinking water, were proposed 10 years ago. They have decreased
substantially since then, but remain higher than suggested by data on human adverse effects, especially on
the immune system, that occur at background exposure levels. By now, the best-known PFASs are being
phased out, and related PFASs are being introduced as substitutes. Given the substantial delays in discovery of
PFAS toxicity, in dissemination of findings, and in regulatory decisions, PFAS substitutes and other persistent industrial
chemicals should be subjected to prior scrutiny before widespread usage.

Late emergence of early evidence
Industrial chemicals are often regarded inert or safe, un-
less proven otherwise, i.e., the so-called “untested chemi-
cals assumption,” although this belief is of course not
logical [1, 2]. A high-priority group of environmental che-
micals, the perfluorinated alkylate substances (PFASs),
constitute a clear example how narrow reliance on pub-
lished toxicity studies can be misleading and result in in-
sufficient and delayed protection of public health [3]. New
insight on PFAS immunotoxicity shows that the path from
discovery of toxicity to decisions on intervention can be
stalled for decades (Table 1).

After the beginning of commercial PFAS production
in the 1950s, a brief review article from 1980 [4] for the
first time mentioned industry-sponsored studies, some
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1Department of Environmental Health, Harvard T.H. Chan School of Public
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2Department of Environmental Medicine, University of Southern Denmark,
Odense, Denmark
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of which were carried out in monkeys. Perfluorooctanoic
acid (PFOA) showed specific toxicity to the reticuloen-
dothelial system (i.e. immune system) [5]. In this 90-day
study, compound-related microscopic lesions were seen
in bone marrow, spleen and lymph nodes, thus clearly
suggesting immunotoxicity, although functional tests
were not carried out. A parallel study on perfluoroocta-
noic sulfonic acid (PFOS), also from 1978, was aborted
due to mortality of the monkeys at all doses (the lowest
being 10 mg/kg/day) [6]. These two internal reports
were eventually shared with the U.S. Environmental Pro-
tection Agency (EPA) in 2000 [7] and then became ac-
cessible to the public.

A medical thesis from 1992 mentioned the evidence
from the monkey study and noted: “No follow-up studies
of these observations have been reported” [8]. The thesis
analyzed clinical examination data from PFOA produc-
tion workers and found clear associations between in-
creased PFAS concentrations in the blood and decreased

© The Author(s). 2018 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to

the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.
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Table 1 Time course of important developments regarding PFAS exposure and health risks [5, 6, 8, 10, 11, 13, 15, 16, 28, 31, 32, 44,

50]

Year Exposure evidence Reference

1968 Organic fluoride compounds discovered in human blood [11]

1976 Organofluorines determined in blood from production workers [10]

1981 PFOA found in umbilical cord blood when female worker gives birth [13]

1993 Transfer of PFOS into milk observed in goats [10]

1998 PFOS found in blood from the general population [10]

2003 PFAS in blood from Red Cross blood donors [16]

2004 PFAS detected in human milk [15]

2014 Breastfeeding shown to be major source of PFAS exposure in infants [31]
Immunotoxicity

1978 Immunotoxicity and other adverse effects in monkeys exposed to PFOA, and [5, 6]
mortality in monkeys exposed to PFOS

1992 Leukocyte cell count changes in PFOA production workers [8]

2008 Mouse study shows immunotoxicity at serum PFAS concentrations similar to [50]
elevated human exposures

2012 Immunotoxicity reported in PFAS-exposed children [28]

2013 Benchmark Dose calculations suggest that guidelines are far from protective [44]

2017 PFAS exposure during infancy associated with subsequent immune deficiency [32]

Unpublished information is shaded

leukocyte counts. The results were not reported in a
scientific journal. However, in connection with a re-
cent law suit, a draft manuscript on this study has
been released (“Peripheral blood lymphocyte count in
men occupationally exposed to perfluorooctanoic
acid” [9]). The draft concluded: “PFOA is associated
with alterations in peripheral blood lymphocyte num-
bers in PFOA production workers, suggesting that
cell-mediated immunity may be affected by PFOA”.
Other company materials outlined in an expert report
include the comment “We're working with [the au-
thor] regarding some of the wording” [10]. Evidently,
an agreement was not reached, and the findings were
not published.

Human exposure to organofluorine compounds was
discovered as early as 1968 [11] and was later con-
firmed in a more extensive study [12]. However, the
exact identity and the sources were unknown at the
time. Soon thereafter, PFASs were identified in blood
from production workers, and in 1981 also in umbil-
ical cord blood at a female worker’s childbirth [13].
Although the latter finding signified placental passage
and prenatal PFAS exposure, this observation was not
revealed until 20 years later, after which it was soon
confirmed in a larger study [14]. Of additional public

health significance, an unpublished study on goats
from 1993 showed that PFOS was transferred into
milk [10], and this pathway was verified in humans,
again many years later [15].

New insight into a hidden hazard
By about 2000, the widespread occurrence and persist-
ence of PFASs in the environment became known [7], as
reflected also by the presence of PFASs in serum sam-
ples from blood banks [16]. Only after this time, and es-
pecially during the most recent 10 years, did the
scientific literature on PFASs expand (Fig. 1) [17]. Im-
mune system deficits in PFOA-exposed mice were at
first observed in studies of peroxisome proliferator acti-
vation [18]. Later, experimental studies of PFOS showed
reductions in lymphoid cell numbers and de novo anti-
body synthesis [19], and a study in mice from 2009 dem-
onstrated that PFOS exposure reduced the survival after
influenza A infection [20]. Then followed in vitro evi-
dence of adverse effects in human white blood cells [21].
Although the 1978 monkey study [5] could have been
obtained from the U.S. EPA, none of these studies re-
ferred to these original findings.

Important evidence emerged after the discovery of
PFAS contamination in the Mid-Ohio River Valley and
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Fig. 1 Number of publications on PFASs over time, according to the Web of Science database (between 1978 and 2017), using the search terms
“perfluorinated or perfluoro”™ and restricting to environmental sciences, toxicology, or public, environmental, and occupational health categories.
This search was further refined using the search terms “immun*" and “child*”

the court-mandated health examinations [22]. In regard
to immunotoxicity, an interim report showed that in-
creased PFOA exposure was associated with changes in
serum concentrations of immunoglobulins [23]. A more
focused study determined antibody responses to flu vac-
cination [24]. Elevated serum-PFOA concentrations were
associated with a reduced antibody titer rise, particularly
to an A influenza virus strain, with an increased risk of
not attaining the antibody level needed to provide
long-term protection. A later study on 12 adult volun-
teers with background exposures showed that two of the
subjects failed to respond to a tetanus-diphtheria booster
and that the steepness of the antibody responses was
negatively associated with the serum-PFAS concentra-
tions [25]. Cross-sectional data have also suggested
lower vaccination antibody concentrations at elevated
background PFAS exposures [26].

The first prospective study assessing children’s anti-
body responses to routine childhood immunizations re-
ported in 2012 that a doubling in exposure to PFOS and
PFOA was associated with an overall decrease by up to
50% in the specific vaccine antibody concentration [27,
28]. When mutually adjusted, the regression coefficients
for PFOA and PFOS changed only little [27]. Booster
vaccine responses in children at age 5 years were lower
at elevated serum-PFAS concentrations [28, 29]. A
smaller Norwegian study of about 50 children aged
3 years also showed tendencies toward lower vaccination
antibody concentrations at higher exposures during

pregnancy [30]. As PFASs are now known to be trans-
ferred to the infant via human milk [31], it seems likely
that PFAS exposures in early infancy represent a particu-
lar hazard to the adaptive immune system [32]. If true,
the routine modeling of lifetime exposures for risk as-
sessment is inappropriate, as it ignores the presence of
vulnerable time windows.

PFAS exposure can also impact the body’s ability to
fight off common infections, such as colds and gastro-
enteritis, as seen in the Norwegian study [30]. A larger,
prospective study in Denmark found that increased ma-
ternal serum concentrations of PFOA and PFOS were
significantly associated with a higher frequency of fever
and symptoms in the children [33], in agreement with a
subsequent study from Japan that relied on retrospective
assessment of the disease incidence [34]. In contrast, a
substudy from the Danish National Birth Cohort exam-
ined the hospitalization rates for a variety of infections,
such as airway infection, middle ear infection, and ap-
pendicitis, through to age 11 years and showed no asso-
ciation with PFOS and PFOA in early pregnancy serum
from the mother [35]. However, a recent report from the
project team raised doubt about the validity of the PFAS
analyses [36].

Delayed interventions

Despite the support from both experimental and epi-
demiological data [37], most regulatory risk assessments
of PFASs have focused on other target organs and have
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emphasized toxicity testing in rodents [4]. The first
opinion from the European Food Safety Authority
(EFSA) in 2009 [38] listed a single report on immuno-
toxicity under “Other endpoints”. That same year, the
EPA issued provisional health advisories and concluded
that “epidemiological studies of exposure to PFOA and
adverse health outcomes in humans are inconclusive at
present” [39]. Neither report referred to the 1978 mon-
key study that had become available in 2000. Early and
more recent guidelines and recommended limits for
PFOS and PFOA are shown in Table 2.

The EPA prepared more detailed risk assessment re-
ports for PFOA and PFOS in 2014 [40, 41]. These drafts
conclude that the two major PFASs exhibit immunotoxi-
city in experimental models and that the epidemiological
evidence is additive, although mixed exposures compli-
cate the attribution of effects to specific PFASs. A simi-
lar conclusion was reached by an ATSDR ToxProfile on
the perfluoroalkyls in 2015 [42]. The coverage of human
immunotoxicity was very brief, and no mention of this
potential was made in the sections on public health im-
plications. Although the monkey studies were cited, the
risk assessment reports did not refer to the 1992 study
of exposure-associated immune cell abnormalities in
workers.

More recently, the National Toxicology Program
(NTP) in 2016 reviewed the immunotoxicity information
on PFOS and PFOA and concluded that both are “pre-
sumed” to constitute immune hazards to humans [37].
The term “presumed” is the strongest below “known” in
the NTP vernacular. Both PFASs suppress the antibody

Table 2 Guideline values expressed in terms of acceptable
concentrations of PFOS and PFOA in drinking water (ng/L),% as
compared with the estimated limit based on benchmark dose
calculations for immunotoxicity in children [44]

Authority Year PFOS PFOA
Australia 2016 70 560
Canada 2016 600 200
2009 200 400
US. EPA
2016 70 70
2015 70 100
ATSDR
2018 7 Nl
Minnesota 2008 300 300
2017 27 35
New Jersey 2007 - 40
2017 13 14
EFSA 2009 70 700
2018 6.5 3
BMDL-based 2013 <1 <1

Estimated from total intake limits, assuming 20% exposure contribution from
water (rounded values)
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response in animal studies, while the evidence in
humans is “moderate”, as all studies are observational
(not experimental) and refer to mixed PFAS exposures.
The revised ATSDR ToxProfile [43] just released con-
cluded that decreased antibody response to vaccines is a
potential outcome from exposure to all five PFASs com-
monly found in human blood samples. However, ATSDR
stopped short of using epidemiology evidence for deriv-
ation of exposure limits.

Regulatory agencies frequently use benchmark dose
calculations as a basis for generating exposure limits
[38]. This approach relies on fitting a dose-response
function to the data, and the benchmark dose (BMD) is
defined as the dose that leads to a specific loss (or de-
gree of abnormality) known as the benchmark response
(BMR) in the outcome variable. The lower one-sided
95% confidence limit of the BMD is the benchmark dose
level (BMDL), which is used as the point of departure
for calculation of exposure limits. Relying on the vaccine
antibody responses, BMDLs for PFOS and PFOA were
calculated in 2013 to be about 1 ug/L serum [44], ie.,
levels that are exceeded by a majority of the general
population [45]. However, at first, these results were dis-
regarded because of the absence of an unexposed con-
trol group [42], a condition that would be impossible to
meet. Another concern was the high correlation between
exposure components, such as PFOA and PFOS [40, 41,
43]. Still, mutual adjustment is possible and shows clear
negative impacts of both of these major PFASs on im-
mune system responses [27], and other calculations
show virtually unchanged BMDLs for PFOA and PFOS
after such adjustment [46].

In an updated opinion on PFOS and PFOA [47], EFSA
used separate BMD calculations for several outcomes in
humans, including immunotoxicity, relying on summary
data in deciles or quartiles. For the vaccine response
data [28], EFSA assumed that all subjects in the lowest
decile exposure group had the same exposure, and the
BMDs were similar to the average serum concentration
in that group. For this reason, EFSA’s calculated BMDs
are several fold higher than the ones obtained from the
continuous dose-effect relationship [44]. Still, the new
tolerable intake limits are substantially lower than other
published guidelines (Table 2), though quite similar to
the Minimal Risk Levels developed by ATSDR [43].

The “untested chemicals assumption”, as highlighted
by the National Research Council [1] has clearly been in-
appropriately relied upon in past risk assessments of
PFASs, and these substances must now be added to the
list of environmental hazards [48] where standard risk
assessment has failed. As a major reason, early evidence
on PFAS toxicity was kept secret for 20 years or more,
and even after its release, it was apparently overlooked.
A related reason is the absence of academic PFAS
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research on the immune system and other sensitive tar-
get organs until about 10 years ago. Further, regulatory
agencies relied on experimental toxicity studies and dis-
regarded emerging epidemiological evidence. As a result,
even some of the current guidelines are orders of magni-
tude above exposure levels at which associations with
adverse effects have been reported.

The PFASs therefore constitute an unfortunate ex-
ample that risk assessment may be inappropriate to as-
sess human health risks from chemical exposures when
crucial documentation has not yet been published. Rec-
ognizing the weaknesses of conventional risk assessment,
scientists from the U.S. EPA recently recommended to
consider the full range of available data and to include
health endpoints that reflect the range of subtle effects
and morbidities in humans [48]. The present summary
of delayed discovery, dissemination and decision-making
on the PFASs indicates that a more comprehensive as-
sessment of adverse health risks is urgently needed and
that PFAS substitutes, as well as other persistent indus-
trial chemicals, should not be considered innocuous in
the absence of relevant documentation [49].

Conclusions

Early research on environmental PFAS exposures and
their health implications became available at a substan-
tial delay and was not taken into account in initial regu-
latory decisions on exposure abatement. Only in the last
10 years or so has environmental health research fo-
cused on the PFASs and revealed important human
health risks, e.g., to the immune system. Although
guideline values for PFASs in drinking water have de-
creased over time, they remain too high to protect
against such toxicity. While the most commonly used
PFASs will remain in the environment for many years,
new PFAS substitutes are being introduced, although lit-
tle information on adverse health risks is available. Given
the serious delays in the discovery of PFAS toxicity, their
persistence in the environment, and their public health
impact, PFAS substitutes and other persistent industrial
chemicals should be subjected to prior research scrutiny
before widespread usage.
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Lara J. Say

From: Faucette, Joshua <JFaucette@mayerbrown.com>

Sent: Wednesday, November 24, 2021 5:56 PM

To: Stephanie Biehl; Ring, Daniel L.

Cc: Fonseca, Rebecca; Hoyle, David

Subject: RE: AFFF MDL | 3M Custodian Request - Lewis Lehr [MB-AME.FID2338174]

CAUTION:EXTERNAL

Stephanie — After reasonable investigation, 3M has not identified a custodial file, nor documents associated with a
custodial file (whether hard copy or electronic), for Lewis Lehr whose employment tenure at 3M ended in 1986, aside from
a single nonresponsive lab notebook. As you are aware, some documents referring to Mr. Lehr are in 3M's production, but
we have not identified a further collection of documents associated with Mr. Lehr as a document custodian to review for
responsive documents.

Regards,

- Josh.

Joshua A. Faucette

Associate — Litigation & Dispute Resolution
Mayer Brown LLP

71 S. Wacker Drive

Chicago, lllinois 60606

T: 3127018780

Email Address: jfaucette@mayerbrown.com
LinkedIn | Twitter

mayerbrown.com

From: Stephanie Biehl <stephanie@sheredling.com>

Sent: Monday, November 22, 2021 1:23 PM

To: Faucette, Joshua <JFaucette@mayerbrown.com>; Ring, Daniel L. <DRing@mayerbrown.com>
Cc: Fonseca, Rebecca <rfonseca@motleyrice.com>; dhoyle@motleyrice.com

Subject: RE: AFFF MDL | 3M Custodian Request - Lewis Lehr [MB-AME.FID2338174]

**EXTERNAL SENDER**
Hi Josh,

Hope you had a nice weekend. I'm just following up on when we can expect to receive the completed Lewis Lehr
production(s).

Thanks very much,
Steph

Stephanie Biehl

SHER EDLING LLP
100 Montgomery St., Ste. 1410
San Francisco CA 94104
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628.231.2507 | sheredling.com

CONFIDENTIAL NOTICE: This email is covered by the Electronic Communications Privacy Act, 18 U.S.C. Sections 2510-2521. This email and
any documents accompanying this email contain legally privileged and confidential information belonging to the sender. The information is
intended only for the use of the individual or entity named above. If you are not the intended recipient, you are hereby notified that any
disclosure, copying, distribution, or the taking of any action in reliance on the contents of this email communication is strictly prohibited. If
you have received this email in error, please notify us immediately by telephone or email and permanently delete the email, any attachments,
and all copies thereof from any networks, drives, cloud, or other storage media and please destroy any printed copies of the email or
attachments. Neither this email nor the contents thereof are intended to nor shall create an attorney-client relationship between Sher Edling
LLP and the recipient(s), and no such attorney-client relationship shall be created unless established in a separate, written retainer
agreement or by court order.

From: Stephanie Biehl

Sent: Tuesday, October 26, 2021 6:33 AM

To: Faucette, Joshua <JFaucette@mayerbrown.com>; Ring, Daniel L. <DRing@mayerbrown.com>
Cc: Fonseca, Rebecca <rfonseca@motleyrice.com>; dhoyle@motleyrice.com

Subject: RE: AFFF MDL | 3M Custodian Request - Lewis Lehr [MB-AME.FID2338174]

Thank you, Josh. If you have a ballpark for when the documents might be produced, we’d appreciate that once the
searches are run.

Thanks again,
Steph

Stephanie Biehl

SHER EDLING LLP

100 Montgomery St., Ste. 1410
San Francisco CA 94104
628.231.2507 | sheredling.com

CONFIDENTIAL NOTICE: This email is covered by the Electronic Communications Privacy Act, 18 U.S.C. Sections 2510-2521. This email and
any documents accompanying this email contain legally privileged and confidential information belonging to the sender. The information is
intended only for the use of the individual or entity named above. If you are not the intended recipient, you are hereby notified that any
disclosure, copying, distribution, or the taking of any action in reliance on the contents of this email communication is strictly prohibited. If
you have received this email in error, please notify us immediately by telephone or email and permanently delete the email, any attachments,
and all copies thereof from any networks, drives, cloud, or other storage media and please destroy any printed copies of the email or
attachments. Neither this email nor the contents thereof are intended to nor shall create an attorney-client relationship between Sher Edling
LLP and the recipient(s), and no such attorney-client relationship shall be created unless established in a separate, written retainer
agreement or by court order.

From: Faucette, Joshua <JFaucette@mayerbrown.com>

Sent: Monday, October 25, 2021 10:40 PM

To: Stephanie Biehl <stephanie@sheredling.com>; Ring, Daniel L. <DRing@mayerbrown.com>
Cc: Fonseca, Rebecca <rfonseca@motleyrice.com>; dhoyle@motleyrice.com

Subject: RE: AFFF MDL | 3M Custodian Request - Lewis Lehr [MB-AME.FID2338174]

Stephanie — 3M agrees to the PEC's request regarding Lewis Lehr, and will conduct a reasonable search in accordance with
our agreements regarding document discovery of 3M in this MDL, including but not limited to our understandings with
the PEC regarding the multiple rounds of agreed search terms for purposes of document discovery.

Regards,

- Josh.

Joshua A. Faucette

Associate — Litigation & Dispute Resolution
Mayer Brown LLP

71 S. Wacker Drive
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Chicago, lllinois 60606

T: 3127018780

Email Address: jfaucette@mayerbrown.com
LinkedIn | Twitter

mayerbrown.com

From: Stephanie Biehl <stephanie@sheredling.com>

Sent: Wednesday, October 20, 2021 10:18 PM

To: Ring, Daniel L. <DRing@mayerbrown.com>; Faucette, Joshua <JFaucette@mayerbrown.com>
Cc: Fonseca, Rebecca <rfonseca@motleyrice.com>; dhoyle@motleyrice.com

Subject: AFFF MDL | 3M Custodian Request - Lewis Lehr

**EXTERNAL SENDER**
Hi Dan and Josh,

Hope you both are well. We write briefly to request that 3M add Lewis Lehr as a custodian and produce Mr. Lehr’s
documents accordingly. Of course, we are happy to discuss further via telephone if needed, but please let us know if 3M
will agree to this request by Monday, October 25, 2021.

Thank you,
Steph

Stephanie Biehl

SHER EDLING LLP

100 Montgomery St., Ste. 1410
San Francisco CA 94104
628.231.2507 | sheredling.com

CONFIDENTIAL NOTICE: This email is covered by the Electronic Communications Privacy Act, 18 U.S.C. Sections 2510-2521. This email and
any documents accompanying this email contain legally privileged and confidential information belonging to the sender. The information is
intended only for the use of the individual or entity named above. If you are not the intended recipient, you are hereby notified that any
disclosure, copying, distribution, or the taking of any action in reliance on the contents of this email communication is strictly prohibited. If
you have received this email in error, please notify us immediately by telephone or email and permanently delete the email, any attachments,
and all copies thereof from any networks, drives, cloud, or other storage media and please destroy any printed copies of the email or
attachments. Neither this email nor the contents thereof are intended to nor shall create an attorney-client relationship between Sher Edling
LLP and the recipient(s), and no such attorney-client relationship shall be created unless established in a separate, written retainer
agreement or by court order.

This email and any files transmitted with it are intended solely for the use of the individual or entity to whom
they are addressed. If you have received this email in error please notify the system manager. If you are not the
named addressee you should not disseminate, distribute or copy this e-mail.

Mayer Brown is a global services provider comprising an association of legal practices that are separate entities,
including Mayer Brown LLP (Illinois, USA), Mayer Brown International LLP (England), Mayer Brown (a
Hong Kong partnership) and Tauil & Chequer Advogados (a Brazilian partnership).

Information about how we handle personal information is available in our Privacy Notice.
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,i,‘ 28 Bridgeside Blvd.

@ ‘. Mt. Pleasant, SC 29464
Motley!

0. 843.216.9000 f. 843.216.9450
ATTORNEYS AT LAW

T. David Hoyle

Licensed in DC, FL, GA, SC
"I will stand for my client’s rights. direct: 843.216.9136

| am a trial lawyer.” .
_Ron Motley (1944-2013) dhoyle@motleyrice.com

December 7, 2021

BY EMAIL: DRing@mayerbrown.com
Daniel L. Ring, Esquire

Mayer Brown LLP

71 South Wacker Drive

Chicago, IL 60606

Re: In re: Aqueous Film-Forming Foam Products Liability Litie., MDIL No. 2873 (D.S.C.) —

Custodial File of Lewis Lehr

Dear Dan:

The PEC is in receipt of and thanks you for 3M’s email dated November 24, 2021, informing the
PEC that 3M has not identified a custodial file, nor documents associated with a custodial file, for
former CEO and COB, Lewis Lehr. The PEC finds this quite shocking.

Mr. Lehr was CEO from 1979-1980 and Chairman of the Board and CEO from 1980-1986, a
pivotal time in the company’s history related to fluorochemicals. Based on our review of documents
produced by 3M to date, it appears that Mr. Lehr played a central role in 3M’s business decisions
with respect to investigating and reporting potential effects associated with its fluorochemical
products.'

Indeed, documents produced in this litigation indicate that Mr. Lehr was actively involved in
discussions concerning organic fluorine found in blood and investigation of waste disposal activities
at 3M’s fluorochemical manufacturing plants. According to minutes from a meeting that occurred
on July 12, 1978, Mr. Lehr was one of six members of 3M management who met to discuss
investigations of fluorochemicals in blood and the methods for communicating their findings to the
industry, the public, and appropriate government agencies. See 3M_AFFF_MDI00435681. Among
those present at the meeting were other key decision-makers at the time, including individuals
responsible for the groups and divisions within which 3M’s AFFF business operated and who were
tasked with reporting to the Corporate Responsibility Committee regarding 3M’s fluorochemicals in
blood program. Ultimately, this small group of 3M leaders determined there was “no need” to
report their findings to the EPA under Section 8(e) of the Toxic Substances Act and instead decided
that publishing 3M’s studies in the scientific literature would be “the preferred approach.” Id.

1 As acknowledged in your November 24™ email, several documents referring to Mr. Lehr have been
produced in this litigation. In fact, Mr. Leht’s name appears in 283 documents produced by 3M in
this matter to date.

MT. PLEASANT, SC | MORGANTOWN, WV | CHARLESTON, WV | PROVIDENCE, Rl | WASHINGTON, DC | CHERRY HILL, NJ
PHILADELPHIA, PA | HARTFORD, CT | NEW ORLEANS, LA | KANSAS CITY, MO | NEW YORK, NY
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In addition, Mr. Lehr proposed possible solutions for decreasing exposure to fluorochemicals at
3M’s manufacturing plants, apparently expressing dissatisfaction with the levels of organic fluorine
found in employees’ blood and suggesting the use of self-contained suits to decrease employees’
exposure to fluorochemicals. See 3M_AFFF_MDIL00417206. Mzr. Lehr was also involved in and
regularly updated on developments related to 3M’s investigations of industrial waste disposal at its
Oakdale, MN site, including public relations communications plans. See  eg,
3M_AFFF_MDL00417249, 3M_AFFF_MDIL00417252, 3M_AFFF_MDIL00417391.

Furthermore, while it is our understanding that Mr. Leht’s employment with 3M ended in 1986,
numerous historical documents have been produced in this litigation from custodial files of
individuals who were employed during the same time frame when Mr. Lehr was a 3M employee.
For example, approximately 114 documents have been produced from the custodial file of Hugh
Bryce who retired from 3M in 1983. The PEC is puzzled by this discrepancy.

In light of Mr. Leht’s evident involvement in business decisions related to 3M’s fluorochemical
products, the PEC believes documents from Mr. Leht’s custodial file are central to the core issues in
this case.  Therefore, the PEC requests that 3M once again search its records to confirm the
existence of the custodial file for Lewis Lehr by 12 pm EST on Wednesday, December 15, 2021.

As always, the PEC is willing to meet and confer further concerning these issues in order to avoid
unnecessary motions practice.

Thank you for your attention to this matter and your courtesy.
With kind regards, I remain,

Sincerely yours,

T. David Hoyle

cc: Michael A. London, Esquire
Paul J. Napoli, Esquire
Scott Summy, Esquire
Fred Thompson, 111, Esquire
Stephanie Biehl, Esquire
Rebecca Fonseca, Esquire
Ned McWilliams, Esquire
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) ) M Generat Offices M Cenret
S w072 T
| ceHQ o598 — 373
& EPA-OTS

m May 15, 1998 ' 'nuusiv
Comiedes Rl C3)

BY CEKTIFIED MAIL
-y

Document Processing Center (7407) & bH—? ~Qo - .:S? 2 -

Atin: Section B(e) Coordinator

Office Of Toxic Substances

United States Environmental Protection Agency .

401 M Street, Southwest .

Washington, D. C. 20460 :

Section 8(¢) — Perfluorooctane Sulfonate — - .

| i =]
Ly fernng
Liood

Re: TSCA
Docket Numbers SEHQ-1180-373; BEHQ-1 180-374; _
SEHQ-0381-0394 R o
Dear Sir/Madam: o

With this letter, 3M Company is submitting information 1o the EPA Administrator pursuant to
Section 8(e) of the Toxic Substances Control Act (“TSCA"). As detailed below, this information
relates to fluorochemicals — specifically, perfluorooctane sulfonate (“PFOS”) [CAS No. 2795-39-
3] -- and consists of analysis of blood sera samples showing PFOS at very low (i.¢., parts per
pillion {“ppb™)) levels. The presence of organic fluorochemicals in the blood of the genera)
population and subpopulations, such as workers, has been known dating back to the 1970°s,' and
IM’s epidemiological study of its own workers indicates no adverse effecis at parts pev million
tevels. 3M does not believe that any reasonable basis exists to conclude that PFQS “presents a
+ Nevertheless, as & precautionasy measure,

substantial risk of injury to hegith or the environment.”
3M is submitting this :nformation to the TSCA Gection B(e) docket at this time.

Ses, 8.0, Taves, DR Companison of «Organic” Fluoride i Human and Nonhuman Serums, 50
J. Dent. Res. 783 {1971); Guy. WS, olal; Biochemisiry {nvolving Carbon Fluorine Bonds,
Asnarican Chemical Society, 117-34 (1078); Ubsi. F.A. gt al., Health Status Of Plant Workers
Exposed to F icals — mmmmpm.4mmm Incus. Hygisne J. 584 (Aug.
1580). 3M has submitted PEOS-retated madical survelliancs and spidemiological information on
its own uction workers as well as animal toxicoiogy data previously 1o ihe TSCA Seclion 8(e)
dockel. See Dockel Numbers SEHQ-1180-373; S8EHO-1180-374; BEHG-0381-0384

3M_BELLO2796621
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would welcome the opportusity discuss our findings and our plans. We are sending & copry
w 3 L ) 0
:%mwmw.mmdmcmmmﬁwmu@ﬁu
Hmmﬂywmtm&&hm In the mesntime, plesse do not hesiate

contact William Weppner st (612) T33-6374 with any questions
Simcercly,

9.3 .
C o
Dr Reich

Group Vice President
Chemical Markets Group
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O M, )
3M Genera) Offices 3M Center '
St. Paul, MN 551441000
612 733 1110
May 4, 2000

VIA FEDERAL EXPRESS

Dr. Charles Auer
Director
Chemical Control Division
Office Of Pollution Prevention And Toxics
United States Environmental Protection Agency .
401 M Street, Southwest
~ Room 403 East Towsr (Mail Code 7405)
- Washington, D. C. 20460

Re: [nformation On Perfluorooctane Sulfonates
Dear Charlie:

Pursuant to our recent communications, 3M is enciosing additional
information on perfluorooctane sulfonates. The enclosed information supplements
information submitted to you previously under cover of our April 21, 2000 letter. Again,
we are providing this information on a voluntary basis as part of our continuing
discussions with EPA regarding fluorochemistry.

The enclosed information covers perfluorooctane sulfonates, including
CAS numbers 1763-23-1 (acid); 29081-56-9 (ammonium salt); 70225-14-8 (DEA salt);
2795-39-3 (potassium-salt); 29457-72-5 (lithium salt). It consists of the following:

=  Copies of post-1975 studies and certain other information relating to the following
environmental science areas: (i) physical and chemical properties; (ii)
environmental fate and transport; (iii} environmental monitoring; and (iv)
ecotoxicity. For each study, 3M has prepared a summary in the HPV "robust
summary’ format, An executive summary also has been included for each area.

= Copias of post-1975 studies and certain other information relating to the following
health effects areas: (i) acute toxicity; (i) genofoxicity; (ili) repeated-dose toxicity;

Exhibit
1681

State of Minnesota v. 3M Co.,
Court File No. 27-CV-10-28862

1681.0001
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(iv) pharmacokinetics; (v) teratalogy; and (vi) medical surveillance and
epidemiology. 3M has included a detailed index of this information.

= A list of all studies in progress and planned studies, along with study protocols or
study plans, where available. With regard to the health effects area, this list
supplements the list provided under cover of our April 21, 2000 letter to you.

= A bibliography of pre-1976 studies in the environmental science and health
effects areas on perflucrooctans sulfonates.

=>  Abibliography of acute toxicity studies on perfluorooctane sulfonates, except that
we are providing copies of key acute studies {with reference to the HPV
guidance).

= A‘ bibliography of published studies on the perfluorooctane sulfonates in 3M's
possession.

=  Anindex of submissions made by 3M to the TSCA Section 8(e) docket. This
index has been subdivided by EPA docket number. Rather than attempt to
segment the index for perflucrooctane sulfonates only, we have included other
fluorochemical submissions on the index, as several of 3M's submissions have
dealt with multiple fluorochemicals.

3M is continuing our file review and will supplement the enclosed
information as appropriate. As you review this information, we ask that you bear
several points in mind:

=  The endlosed information spans several boxes, We have organized the
information in each box with labeled file folders and indices to aid EPA's raview.
To ensure that you and your staff are able to access the most pertinent
information, we also are attaching to this cover letter the executive summaries for
the environmental science areas and the indices covering studies and other
information. .

= In some cases, the enclosed information reflects recent developments that may
supplement studies and other information previously provided to you. As just
one example, 3M's previously submitied document entitled “Flucrochemical Use,
Distribution And Release Overview” (5/26/99) contains a qualitative assessment
based on the assumption that all other fluorochemicals could breakdown to
perfluorooctanse sulfonates. Another document submitted by 3M entitled
*Sulfonated Perflucrochemicals in the Environment: Sources, Dispersion, Fate
and Effects” also provided estimates of potential exposure and waste generation
based on such an assumption. Recent information in the environmental fate and
transport area suggests, however, that this assumption may reflect an unrealistic

1681.0002

#448.2
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‘worst case” which significantly overstates exposure potential to perfluorooctane
sulfonates. In particular, this information (which is enclosed) indicates that
perfiucrooctane sulfonates may not be a degradation product of many
fluorochemicals and that high molecular weight fluorochemical polymers and
fluorochemical phosphate esters are relatively stable in the environment.

= The enclosad information includes some studies and cother information on
mixtures containing perfluorooctane sulfonates. As we have discussed, 3M will
be providing you with further information on other fluorochemicals within the next
several wesks. We wil! include additional studies and other information on
mixtures containing perfluorooctane sulfonates at that time.

= 3M has not provided you with all analytical chemistry reports on perfluorooctane
sulfonates. Rather, we have enclosed certain analytical chemistry reports which
may prove useful to EPA in interpreting certain studies; understanding the details
of analytical chemistry methods; or verifying human and biomonitoring data.

=  3Mis continuing its work to refine the analytical characterization of the
perfluorooctane sulfonates test material being used for our current study
program. We will keep you informed of any pertinent developments.

=  Finally, please note that some of this information quglifies as confidential
business information (CBI); CBI information has been placed in a separate,
labeled envelope. Also, incomrectly applied legends refating fo legal privileges
and proprietary protections have been removed from certain documents.

1681.0003
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Charfes Auer
May 4, 2000

Page 4

3M looks forward to discussing the enclosed information with you and

other EPA staff. In the meantime, please do not hesitate to contact me with any

questions.

Enclosures

Very fruly yours,

William A. Weppnar, Ph.D

Director of Environmental, Heaith, Safety
And Regulatory Affairs

Specialty Materials Markets

M

Bldg 236-1B-10

3M Center

St. Paul, MN 55144

E-mail: waweppper@mmm.com

1681.0004

#448.4



2:18-mn-02873-RMG  Date Filed 02/15/22 Entry Number 2174-6 Page 6 of 35
Attachment to Letter to C. Auer Dated
May 4, 2000: Environmental Studies on
Perfluorooctanesulfonates (Post-1975)
Physicalichemical Properties :
Title Laboratory or Completion Type
Author Date
[Determination of the Melting PaintMetting Range of PFOS; Boiling Wikilife 2724/99  Pobust Bummanes,
Point (Not Gonducted) Intematianal, Ld. Finat Raport, Prosocnd
Detenmination of the Vapor Prassure of PFOS Using the Spinning Wiidlife 5/5/99 Fobust Sumemary,
Rator Guage Method Intermational, Lid. Final Rapon, Protacal
[PFOS. Determination of (he n-OcanclWater Partiion Coafhciont Wildlife 21 1/00 Robust Bummary,
by the Shake Flask Mathod - A Non-GLP Feasibility Study in International, Lid. Foasiilty Shudy
Support of Wildlife International, Lid. Project Number: 454C-108
Testing Resalts: AirWater Parlition Coatlicient (Kaw) for PFOS IMWildiie 319/90  Fobusl Summary,
International, Ltst., U Lattar Report
of Trent
Getemmination of the Water Solubiity of PFOS by the Ghake Fiask Wildie 4126700 Robust Summesy,
Method Internstional, Ld. Finel Report, Protocol
Technical Report. Solubilty Measurements on FC-85 3M Env. Lab 26m1 Wﬁm_
Summary, critique
from Endwin Tucker
(31793, Finsl Raport
Solubility Estimate of FC-95 by use of Xertex TOC Analyzer Xertex, 3M Env, Lab  6/20/62 el e
Environmental Fate and Transport
Title Laboratory or Completion Type
Author Date
Adsarption of FC 95 and FC 143 on Soail (Note: the 3M Env, Lab 3M Env. Lab 2127178 Robust Sunmaly,
summary is titled: Summary of the Soil Adsorption study of the e nmart
Potassium Salt of Perflucreoctanesulfonic acid, 7/22/98) fram Svephen A Boyx]
from MSU, Final
Report
FC-95/Photolysis Study Using Simulated Sunlight. (Note: the 3M 3M Env. Lab 1/9779 Robus{ Summary, 3'-"
Env. Lab summary is titled: summary of Photolysis Study Using m:::“m i
Simulated Sunlight on the Potassium Satt of
Perfiucrooctanesulionic acid) -
Biodegradation Studies of Fluorocarbons (8112}7'6_)_report and 3MEnv. Lab 8/12/1076, Bref Robust
|Biodegradation Studies of Fluoracarbons - [IL (7/19/78) report. 7i9r7g  Summen. 2 Fios
(Note: both reports summarized with one robust summary)
BOD/COD results for FC.94-X (LI salt of PFOS) Pace Analytical 3/30/64  Computs-generated
Summary of Testing
_ _ Resuits
BODIGOD results for FC-99 (DEA salt of PFOS) o M Env. Lab /879 Rﬁ:‘:wnmw o
Transport DEtWEEN envirarmental compartments (fugacity
modeling) included in letter from Don Mackay on the airiwater DMER No date Rms:"‘m"'
partitioning coefficient calculations
: Teals | T 77 Robust Summary,
Analysis for fluorochemicals in Bluegill fish. 3M Env. Lab M9 Robuet Su Rm

1681.0005
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Ecotoxicity Elements _
Title Laboratory or  Completion Tree
Author Date

[FFOS- A 96-Hour Static Acute Toxiclty 1est with the Fathead Wildiie &26/00  Robust Scammary,
Minnow (Pimaphales prometas) Internationr:al, Lid. Final Raport, Protoocl|
PFOS: A 96-Hour Toxicity Test with the Freshwater Alga Widiite 426/00  Fooust Sammary,
{Selenastrum capricomutum) International, Ltd, il Rapt, Protacel
FFOS: A 48-Hour Static Acuts Toxicky Test with the Gladocsran Widiife 4/26/00  Robust Summary,
(Daphnia magna) International, Ltd. Final Repart, Protoosd
[PFOS: A 96-Hour Shel Deposition 7ot with the Eastem Oysier Wikdiife U2E/00 Vot Suminary,
(Crassostrea virginica) intemational, Ltd, Final Rapaort, Protocoi
PFOS: A 96-Hour Static Acute Toxicity Test with the Freshwalet Widiife A/ZBI00 Robust Summary,
Musse! (Unio complamatus) Intamational, Ltd. Fina! Report, Protocol
PFOS: An Activated Sludge, Respiration Inhibition Test Wildlife 4/28/00  Robust Summary,

Intemnational, Ltd. Final Rapor, Prawscol
PFOS: A 96-Hour Stabic Acute Toxicity 1est with the Saftwater Widlife 4726700  Rooust Summary, {
Mysid (Mysidopsis bahia} intamational, L1d, Final Raport, Protacal
PFOS: An Early Life-Stage Toxicity Test with the Fathead Minnow Wiidiife Q2600 Fobusi Gummary, F
(Pimephales promelss) intemational, Ltd, Final Repon, Prxccal
PFOS: A Semi-Static Life-Cycle Toxicity Test with the Cladocaran Widite 4726100 Robust Summary,
((Daphnia magna) Intemational, Ltd. Firal Rapon, Protocoi
PFOS: A Flow-through Life-Cycle Toxicity Test with the Saftwater Wikdlife 4/26/00  Robust Summary,
Mysid (Mysidopsis bahia) international, Lid. Finat Rapont, Protocal
IFFOS: A Dietary LCS0 Study with the Mallard Widife 4726100 Robust Summary,

intsrnational, Lid. Final Rapon, Protocol
PFOS. A Uietary LG50 Study with the Northem Bobwhite Wikdiife 26/00  Robuw Summary,

International, Ltd. Final Rapart, Protocol
Multi-Phase Exposure/Recovery Algal Assay Test Method IMEqav. Lab 12/16/81  Grief Robust

Summary, Firal
Repor!

The Effects of Continuous Aqueous Exposure to 14C-78.02 on

EGAG Bionomics  August, 1978 Bl Robust

Summary, Fina!

Hatchability of Eggs and Growth and Survival of Fry of Fathead December,
Minncw (Pimephales promelas) and Summary of histopathological 1978
Examinations of Fathead Minnow (Pimephales promelas) Exposed
to 78.02 for 30 Days

|Effect of Potassium Perfiucroactanesyifonate on Survivai, etc. 3M Env. Lab 213784 Bl Robumt
(Daphnid reproduction) Eummary, Firt
Pimephales promelas 96-hour Toxicity Test Data Summary. 3IM Env. Lab 325094 W&:’"ﬂﬂ-
Sample FC-94-X (L salt of_F'FOS)- _ _ copies of cata

- |48-HR Acute Toxicity to Daphnia, Daphnia magna. FC-94-X (Li 3M Env. Lab 2/10/94  PRobust Summary,
salt of PFOS) copies of data
Microbics Microtox Toxicity Test. Sampla: FC-94-X (LI salt of 3M Env. Lab 27194 m ::""m
PFOS) opascidus
Evaluation of FC-94-X by OECD Activatad Sliudge Respiration M Env. Lab 7122198 :ﬂ"* Summary,
inhibition Test #209, Review of OECD 209 and BOD/COD Test e
Results for FC-04-X, test data sheets (Ui salt of PFOS)
B6-Hour Acute Toxiclly Test on Bluegill Sunfish [FC-39, DEA salt Analytical THITY Rebur Surmmey #d
of PFOS) BiaChemistry el Repon

Laboratorias, inc.
Acute Toxichty to Activated Sludge (FC-69, DEA sakt of PFOS) M Env. Lab BTG Mo Sy and
lnicmtox Jala for FM-3820 (28% PFOB) 3M Env. Lab 7I24/91  Robust Sumimary -N1
dats summary

1681.0006
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Acute Toxicity 1o Daphnia magna for FM_3820 (26% PFOS) EnviroSystems of  3/26/91  Rooust Summary and|
' Rasource Analysts, Final Repot
inc)
Toxicty 1o Algac (Selenastrum capricomutum) for FM-3020 (26%  ERVIraSystems of  June, 1991  Ribuwi Summary and
PFOS) Resource Analysts, Final Raport
Inc)
Summary Reports :
Laboratory or Completion Type
Titla Author Date
FICOAS SUmMary.
commants from
Final Comprehensive Report; FC 95 3M Env, Lab 579 Stephen A, Boya from,
MSU and Final |
Environmental Monitoring
Part 1: Multi-City Study
Title Laboratory or  Completion Trpe
Author Dats
Design and Structure of Mult-City Study Batislle Memorial S0 Repot
institule
Low Level Drinking Water Analytical Method 3M Env. Lab 426I0C  Wethed
Fluorochemical Characterization of Drinking Water Sampies. Centre Analytical 2/29/00  FinatReport
Columbus, GA (W2338) Laboratories, Inc.
Fiuorochemical Characlerization of DAnking Water Samples. Centre Analytical 2/26/00  Fiow Report
Pensacola, FL (W2176) Laboratories, Inc.
Fluorochemical Characterization of Drinking Waler Samples. Pot  Centre Analytical 226100 Fow Rapart
St Lucle, FL (W2363) Laboratories, Inc.
Fluorochemical Characterization of Drinking Water Samples. Centre Analytical 228/00  Final Repon
immtur. Alabama (W1579) Laboratories, Inc.
fFluorochemical Characlerization of Drinking Water Sampies. Centre Analytical 2/26/00 Tl Report
Mobile, Alabama (W2151) Laboratories, inc.
Fiuorochemical Characterization of Drinking Water Sampias. Centre Anatytical 2/28/00  Fnal Report
Cleveland, Tennessee (W1973) Laboratorias, Inc.
Draft Drinking Water Health Advisory (DWHA) - PFOS M Corporata 7789 Reporl
Toxicology
Balielie Field Sampiing Procedures Review. Columbus Georgia 3M Env. Lab B398 Fral Fepan
City Survey regarding Empirical Human Exposure Assessmant.
Multi-City Study
Multi-City Study. Fisid Report for Cleveiand Tennessee and Battefia Mamorial 70199 Fin Report
Decatur Alabamas - Batteile Duxbury Activities Institute
Multi-City Study. Fieid Report for Columbus G Georgia and Port SL_ Battelie Memorial 10/268/99  Final Repont
Lucie Florida - Battelie Duxbury AGtivities Institute
[Final Mult-Clty Study. Field Report for Mobile Alabama and Baitefle Memorial  9/26/89  Fel Repont
Pensacola Florida - Battelle Duwdbury Activities institute
Quality assurance Project Plan for Empiical Hman Exposure Batiells Memorial  5/14/99  OAF
Assessment. Multi-Clty Study Sampling Task Institute
Amendment 1 1o the Quality Assurance Project Plan and Battelle Memorial  6/16/89  Anawnament
Associated SOP's Institute

1681.0007
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Part 2: Biosphers Studies
Title

Laboratory or  Completion Tree
Author Date

[LCMSMS Analysis of Extracts Reported in: "Preliminary Report
Analysis of Perflucrinated Compounds in Environmental Samples® University (P. Jones

Michigan State 4708 Repart

and K. Kannan)

Analysis of Fiuorochemicals in Wik Bird Livers

3M Env. Lab 420099  FoalRaporl

Screening of PFOS levels in Eagie and Albatross

3M Env. Lab 5B/08  Fapon

1681.0008
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Attachments to Letter to C. Auer dated May 4, 2000 ~
Perfluoroctane Sulfonate Studies

Acute Toxicity

1) An Acute Inhalation Toxicity Study of T-2306 CoC in the Rat, Bio/dynamics, Inc.,
Project No, 78-7185, December 31, 1979. (FC-95, Perfluorooctane Sulfonate
potassium salt)

2) Acute Oral Toxicity (LD50) Study in Rats with Fluorad® Fluorochemical Surfactant
FC-95, International Research and Development Corporation, Project No. 137-083,
May 31, 1978. (Note: 3M files indicate samples taken during the study were not
analyzed.) '

3) Eye and Skin Irritation Studies Report on Sample T-1166 (FC-98, Potassium
Perfluoroethylcyclohexyl Sulfonate, presumed 100 %), Warf Institute Inc., Project
No. 5011023, January 28, 1975.

3) Combined Eye and Skin Irritation Studies Report

b) Eye Irritation Study (with washout procedure) Report

#448.9
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Attachments to Letter to C. Au-er dated May 4, 2000 o
Perfluoroctane Sulfonate Studies

Genotoxicity

1) Mutagenicity Evaluation of T-2014 CoC in the Ames Salmonella/Microsome Plate
Test Final Report, Litton Bionetics Project No. 20838, Protocol No. DMT-100,
February 20, 1978.

2) Memorandum Report from §. R. Rohfing to A. N, Welter, dated March 31 1977,
on Results of the Ames Spot Test for Mutagenicity screening of various FCs,
including Sample 12-583 which is FC-95, Notebook Reference 45867-24, 25.

3) Mutagenicity Test on T-6295 in an in vivo Mouse Micronucleus Assay, Final
Report, Corning Hazleton , Inc. (CHY), CHI Study No. 17403~0-455 May 23,
1996, and protocol and amended protocol.

4) Final Report, Chromosomal Aberrations in Human Whole Blood Lymphocytes with
PFOS, Covance Laboratories, Inc., Covance Study No. 20784-0-449, 3M
Reference No. T-6295.18, October 25, 1999.

5) Final Report, Unscheduled DNA Synthesis in Rat Liver Primary Cell Cultures with
PFOS, Covance Laboratories, Inc., Covance Study No. 20784-0-447, 3M
Reference No. T-6295.19, November 9, 1999, and protocol.

6) Final Report, Salmonella-Escherichia coli/Mammalian-Microsome Reverse
Mutation Assay with PFOS, Covance Laboratories, Inc., Covance Study No.
20784-0409, 3M Reference No. T-6295.17, November 5, 1999, and protocol.

7y Final Report, In Vitro Microbiological Mutagenicity Assays of 3M Company
Compounds T-2247 CoC and T-2248 CoC, SRI International, SRI Project No.
LSC-4442-016, 3M Refernece No. T-2247.1 (FC-99.Old Fornmla, L-4299 which is
50 % of the diethanolamine salt of perfluorooctanesulfonate in wamr} September 5,
1978.

8) Prof. Nicola Loprieno, “Evaluation of Mutagenicity Smdies Developed on (PFOS)
Perfluorooctane Sulfonate,” prepared at the request of John L. Butenhoff, Ph.D.,
3M Corporate Toxicology, January, 2000.

9) Final Report - Bacterial Reverse Mutation Assay of t-1, Hita Research
Laboratories, Chemical Biotesting Center, Study Code K01-1802, 3M Reference
No. T-6667.1 (FC-98, Potassium Perfluoroethylcyclohexyl Sulfonate), September,
1996,

#448.10
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Attachments to Letter to C. Auer dated May 4, 2000
Perfluoroctane Sulfonate Studies

Repeated-Dose Toxicity

1) Ninety-Day Subacute Rhesus Monkey Toxicity Study, with Fluorad®

2)

3

9

Fluorochemical Surfactant FC-95, International Research and Development
Corporation, Project No. 137-092, December 18, 1978.

a) Study Report

b) Aborted Study: Ninety-Day Subacute Rhesus Monkey Toxicity Study, with
Fluorad® Fluorochemical Surfactant FC-95, International Research and
Development Corporation, Project No. 137-087, January 2, 1979.

Ninety-Day Subacute Rat Toxicity Study, with Fluorad® Fluorochemical Surfactant
FC-95, International Research and Development Corporauon, Project No. 137-085,
November, 1978.

104-week Dietary Chronic Study and Carcinogenicity Study with Perfluorooctane
Sulfonic Acid Potassium Salt (PFOS: T-6295) in Rats, Covance Laboratories Inc.,
Study Number 6329-183. In progress.

a) Summary Report - Week 53 undated

b) “Liver Slide Review,” Marvin Case to John Butenhoff and Andrew Seacat
dated April 5, 2000 relaying the results of an independent hlstopathologlc
review of liver slides from the study.

c) Second Draft Cell Proliferation Report, Pathology Associates International,
August 24, 1999. [final interim report, to be incorporated in final report)

d) Study Report of Determination of Cyanide Insensitive Paimitoyl-CoA oxidation
in samples from 3M Environmental Laboratory ~ Covance Studies 6329-183 and
6329-212, Centre For Xenobiotic Research, University of Dundee, Biomedical
Research Center, Study Number XR0108, February 18, 1999. :

Range-finder: 4-Week Capsule Toxicity Study with Perfluorooctane Sulfonic Acid
Potassium Salt (PFOS; T-6295) iz Cynomolgus Monkeys, Covance Laboratories
Inc., Study Number 6329-222

a) Unaudited Draft Final Report, 4-Week Capsule Toxicity Study with
Perfluorooctane Sulfonic Acid Potassium Salt (PFOS; T-6295) in Cynomolgus
Monkeys, Covance Laboratories Inc., Study Number 6329-222 (draft not
complete).

1681.0011
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Attachments to Letter to C. Auer dated May 4, 2000
' Perfluoroctane Sulfonate Studies

Page 13 of 35

b) Cell Proliferation Report, 4-Week Capsule Toxicity Study with Perfluorooctane
Sulfonic Acid Potassium Salt (PFOS; T-6295) in Cynomolgus Monkeys,
Covance Laboratories Inc., Study Number 6329-222 (draft to be incorporated

in final report)

¢) Protocol - Analytical Study, Quéntitaﬁve Analysis of Perfluorooctane Sulfonic
Acid Potassium Salt (PFOS; T-6295) in Cynomolgus Monkeys Following
Administration of a 4-Week Capsule Toxicity Study, 3M Environmental

Laboratory, AMDT-041598.1

d) Memorandum from Marvin Case, regarding histopathology review of liver

tissue in Covance Study 6329-222, July 27, 1998

5) 26-Week Capsule Toxicity Study with Perfluorooctane Sulfonic Acid Potassium Salt
(PFOS: T-6295) in Cynomelgus Monkeys, Covance Laboratories Inc., Study

Number 6329-223. In progress.

a) Undated report covering the 26-week dosing phase and one year of recovery.

b) John Butenhoff, “Dose-Setting Rationale for Six-Month Chroni¢c Oral Study in
Cynomolgus Monkeys,” dated July 29, 1998 and followup Aug. 3, 1998.

¢) Fecal Urobilinogen Analysis, Mayo Clinic, Porphyrins and Nutritional

Chemistry Group, Test Code: 8308,

i) Summary Report from Dr. Joseph P. McConnell, dated March 16, 1999.

i) General information from Mayo Clinic, Porphyrins and Nutritional
Chemistry Group on Urobilinogen Analysis, dated January 14, 1999.

iii) Individual animal urobilinogen Iab reports (raw data) from Mayo Clinic,

Porphyrins and Nutritional Chemistry Group.

d) Pathology Report (Ancillary Study), Electron Microscopic Evaluation of Liver
in Cynomolgus Monkeys, Pathology Associates International, Study No.

EM99.76, July 13, 1999.

e) Pathology Review, Marv Case to Andrew Seacat, dated July 22, 1999 relaying

the results of a histopathology review of slides.

1681.0012
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Attachments to Letter to C. Auer dated May 4, 2000
Perfluoroctane Sulfonate Studies

f) Laboratory Report, Interim Report of Preliminary Data for 26 Week Capsule
Toxicology Study with PFOS in Cynomolgus Monkeys, 3M Environmental
Laboratory, Report No. FACT-TOX-030, dated March 29, 1999,

6) Two Week Oral Rangefinding Toxicity Study of T-2509CoC in Rats, Safety
Evaluation Laboratory, Riker Laboratories, Inc., Experiment No. 179RR023, 3M
Reference no. T-2500.3 (FC-99 New Formula, L4509, 25 % diethanolamine salt
.of perfluorooctanesulfonate in water), February 25, 1980.

7) [Submitted under claim of Conﬁdentiality]

#448.13
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Attachments to Letter to C. Auer dated May 4, 2000
Perfluoroctane Sulfonate Studies

Pharmacokinetic Studies

1) Skin Absorption Studies on Surfactamé (1983)

2)

3

4)

5)

a) Report from W. C. McCormick to D. R. Ricker, dated September 26, 1983
summarizing data

b) 28 Day Percutaneous Absorption Study in Rabbits with FC-95, Safety
Evaluation Laboratory, Riker Laboratories, Inc., Experiment No. 0979AB0632
(FC-95) |

¢) 28 Day Percutaneous Absorption Study in Rabbits with FC-99, Safety

Evaluation Laboratory, Riker Laboratories, Inc., Experiment No. 0979AB0633,

3M Reference No. T-3988.1 (FC-99, dicthanolamine salt of
perfluorooctanesuifonate, assumed to be 25 % in water)

Single-Dose Intravenous Pharmacokinetic Study of T-6053 in Rabbits, 3M
Environmental Laboratory (FC-99, diethanolamine salt of perfluorooctanesulfonate
in water Lot 130, Unit 177. 0.04 % FC solids in water), November 16, 1995.
Final Report - Analytical Study, which includes copy of in vive Stady No. AMDT-
010495.1, Hazleton Wisconsin, Inc., Project No. HWI 6329-136, 3M Reference
No. T-6053.1

Single-Dose Dermal Absorption / Toxicity Study of T-6053 in Rabbits, 3M
Environmental Laboratory, Smdy No. AMDT-022195.1 (FC-59, diethanolamine
salt of perfluorooctanesulfonate in water Lot 130, Unit 177. 0.04 % FC solids in
water), November 22, 1995. Final Report - Analytical Study, includes in vivo
Study Hazleton Wisconsin, Inc., Project No. HWI 6329-137, 3M Reference No. T-
6053.2

Fluorochemical (FC) Levels in Naive Rats, 3M Medical Department, Toxciology

Services, Study No. T-6316.9, DT21, Draft Report for Objective 3, May 14, 1999,

Analytical Data submitted to Dr. Jennifer Seed, USEPA, by letter dated May 3,
2000, including serum measurements from two in-life studies:

a) Analytical data fromn Advanced Bioanalytical Services Study No. FACT-TOX-
111, with respect to Oral (Gavage) Pharmacokinetic Recovery Study of
Perfluorooctane Sulfonate in Rats, Argus Laboratories Protocol No. 418-015,
3M Reference T-6295.14.

1681.0014
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Attachments to Letter to C. Auer dated May 4, 2000
Perfluoroctane Sulfonate Studies

Page 16 of 35

b) Analytical data from Advanced Bioanalytical Services Study No. FACT-TOX-
110., with respect to Oral (Gavage) Pharmacokinetic Study of Perfluorooctane
Sulfonate in Rats, Argus Laboratories Protocol No. 418-013, 3M Reference T-

6295.12.

6) In Vitro Comparative Metabolism Study in Rat and Human Hepatocytes with
Various Fluorochemicals, 3M Reference T-6295.1, study of T-6292 (N-ethyl

FOSE), T-6293 (N-ethyl FOSE monophosphate ester), T-6294 (N-ethyl

perfluorooctane sulfonamide), and T-6295 (Perflucrooctane Sulfonate)

a) Range-finding Cytotocity Assay, SRI International Toxicology Laboratory,
Study No. B010-95 - protocol and faxed results dated Oct. 26, 1995, Dec.12,

1995, and Jan, 16, 1996

b) Metabolism of T-6292, T-6293 , T-6254, T-6295 by Rat and Human

Hepatocytes, SRI International Toxicology Laboratory, Study No. BO11-95

C) Advanced Bjoanalytical Services, Inc., Analytical Report, Additional

Characterization of Metabolites of T-6292, T-6293 and T-6294 from Rat and
Human Hepatocytes by TurbolonSpray LC/MS and LC/MS/MS. Semi-

. Quantitative Analysis of T-6295 in Rat and Human Hepatocytes Incubated with
T-6292, T-6293 and T-6294 by LC/MS/MS, January 28, 1998, Report

98AGKPO1.3M

d) Working Interpretation of Results, chart entitled Perfluorosulfonamide
Metabolism in Rat vs. Human Hepatocytes, updated Feb. 5, 1998 based on ABS

Jan. 1998 report

1681.0015
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Attachments to Letter to C. Auer dafed May 4, 2000
Perfluoroctane Sulfonate Studies

Mechanistic

1

2)

Reports from University of Minnesota Duluth Research (Kendall Wallace):

a) Kendall B. Wallace, Biochemical and Molecular Mechanistic Studies of N-Alkyl
Perfluorosulfonamides, Research Proposal, April 8, 1997, and Updated
Proposal May 7, 1998

b) Kendall B. Wallace and Anatoli Starkov, The Effect of Perfluorinated
Arylalkylsulfonamides on Bioenergetic s of Rat Liver Mitochondria, Feb. 4,
1998 '

c) Report on Covance Studies, assessment of mitochondrial bioenergetics, undated

d) Summary of the Effects of PFC’s [Perfluorinated Compounds) on Mitochondrial

Bioenergetics In Vitro, undated

¢) Report, Effects of Selected Perfluore-compounds on Mitochondrial Beta-
~ Oxidation, Dec. 20, 1999

f) Report, Effect of Acute FC Administration on Catalase and acylCoA Oxidase
Expression, January 27, 2000 '

Nabbefeld, et al., Displacement of a Fluorescently Labeled Fatty Acid Analogue
fromFatty Acid Carrier Proteins by Wyeth - 14,643, Ammonium
Perfluorooctanotate, Potassium Perfluorooctane Sulfonate and Other Known
Peroxisome Proliferators, Abstract, Society of Toxicology, 1998 Annual Meeting

1681.0016
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Attachments to Letter to C. Auer dated May 4, 2000 ~
Perfluoroctane Sulfonate Studies

Teratology

Pilot Teratology Study in Rats, T-3551 Final Report, May 13, 1983, 3M Reference T-
3551.12 |

#448.17
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Attachments to Letter to C. Auer dated May 4, 2000 ' S
Perfluoroctane Sulfonate Studies

Human Sera/Medical Surveillance/Epidemiology

Memorandum from D.E. Roach and S.D. Sorenson, 1983 Decatur Blood Fluoride
Review, January 20, 1984

Antwerp Blood Testing Results from June 1995, by Jeffrey H. Mandel, M.D., M.P.H.,
apd Jean Burris, R.N., O.H.N., M.P.H., November 6, 1995

Analysis of Serum Values in Decatur Workers, prepared by Michel Burlew for Larry
Zobel, M.D. and Jeffrey Mandel, M.D., April 2, 1998

Laboratory Report, Analysis of FCs in Samples of Children’s Sera, Laboratory Report
No. FACT-GEN-011, 3M Enpvironmental Laboratory, May 21, 1999

Laboratory Composite Report, Analytical Reports of Data for Fluorochemical Analysis
in Homan Sera, LIMS No. 1623, 3M Environmental Laboratory, April 28, 2000

#448.18
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ATTACHMENT TO LETTER TO C. AUER DATED MAY 4, 2000: ONGOING
ENYIRONMENTAL STUDIES ON PERFLUOROOCTANESULFONATES

Physical/Chemical Properties

Potential Fluorochemical Combustion By-Products (involves review of results of literature
search regarding potential for formation of florindated dioxins and furans), 3M Environmental
Laboratory. Expected completion: Sept. 2000. Study paper in progress.

Fluorochemical Decomposition Process: Quantification and Assessment (involves
computational chemistry calculations of bond-breaking strengths of sulfonated
perfluorochemicals), Battelle Memorial Institute. Expected completion: Aug. 2000. Study
paper in progress.

Environmental Fate and Transport

Abiotic Degradation Studies (hydrolysis and indirect photolysis), 3M Environmental Laboratory.
Expected completlon' June 2000 (hydrolysis); Aug. 2000 (indirect photolysis). (Summary study
plan and screening results summary being provided to EPA)

Biodegradation Studies (aerobic acclimated closed bottle biodegradation, aerobic soil/sediment
biodegradation, pure culture aerobic, and fluorochemical decomposition process, stability in
water, photodegradation), Springborn Laboratories, Inc. Expected completion: Aug. 2000.
(Summary study plan being provided to EPA)

Ecotoxicity Elements

PFOS: A 96-Hour Toxicity Test with the Freshwater Alga (4nabaena flos-aquae), Wildlife
International, Ltd. Expected completion: July 2000. (Protocol being provided to EPA)

PFOS: A 96-Hour Toxicity Test with the Freshwater Diatom (NVavicula pelliculosa), Wildlife
International, Ltd. Expected completion: July 2000, (Protocol being provided to EPA)

PFOS: A 96-Hour Toxicity Test with the Marine Diatom (Skeletonema costatum), Wildlife
International, Ltd. Expected completion: July 2000. (Protocol being provided to EPA)

PFOS: A 7-Day Toxicity Test with Duckweed (Lemna gibba), Wildlife International, Ltd.
Expected completion: July 2000. (Protocol being provided to EPA)

Phytotoxicity — Seedling Emergence, Wildlife International, Ltd. Expected completion: July
2000. Protocol in progress.

Environmental Monitoring

Global Environmental Sampling Plan, Michigan State University. Expected completion: Dec.
2000. (Summary being provided to EPA)

1681.0019
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Attachments to Letter to C. Auer dated May 4, 2000 -~

Perfluoroctane Sulfonate Studies

Ongoing Research/Study Protocols

1y

2)

3)

4)

5

6)

104-week Dietary Chronic Study and Carcinogenicity Study with Perfluorooctane
Sulfonic Acid Potassium Salt (PFOS: T-6295) in Rats, Covance Laboratories Inc.,
Study Number 6329-183. In progress. Interim data provided.

26-Wecek Capsule Toxicity Study with Perfluorooctane Sutfonic Acid Potassium Salt
(PFOS: T-6295) in Cynomolgus Monkeys, Covance Laboratories Inc., Study
Number 6329-223. In progress. Interim data provided.

Protocol for Study: Low Level PFOS Dose versus Rat Serum and Liver PFOS, 3M
Medical Department, Corporate Toxicology, Study No. T-6295.16 DT31, October
29, 1998, (Study in progress.) _

Protocol for Study: Pharmacokinetic Study of POSF in Rats, 3M Medical
Department, Corporate Toxicology, Protocol for Study No. T-7098.1, January 7,
1999. (Study in Progress).

Study Plan, ST-43: Standard Procedure for Liver Subellular Fractionation, undated,
3M Toxicology Laboratory

Plan for Study Nos. T-6295.23; ST-46, Exploratory In-Vitro Pervutaneous
Absorption Study of Theophylline, Salicylic Acid, Perfluorcoctylsulfonate, and
Ammonium Perfluorooctanoate in SkinEthic Reconstituted Epidermis Model, May

4, 2000, 3M Toxicology Laboratory

7

Study Plan, Luebker, Perfluorooctane Sulfonic Acid Induced HMG-CoA Reductase
Inhibition in Pregnant Rats and Rat Pups, January 21, 2000

1681.0020
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ATTACHMENT TO LETTER TO C. AUER DATED MAY 4, 2000: PLANNED
ENVIRONMENTAL STUDIES ON PERFLUOROOCTANESULFONATES

Environmental Fate and Transport

Soil Adsorpnon/Desorptlon, 3M Environmental Laboratory. Start date: May 2000. Protocol in
progress.

Multi-Media Modeling of PFOS Distribution, Mackay, D. (Trent Umversxty) Start date: June
2000, Protocol in progress.

Bioconcentration Factor, Wildlife International, Ltd. Start date: Sept. 2000. Protocol in
progress.

Ecotoxicity Elements

Acute Toxicity to Bluegill Sunfish, Wildlife International, L.td. Start date: July 2000 Protocol
in progress.

Acute Toxicity to Sheepshead Minnow, Wildlife International, Ltd., Start date: July 2000.
Protocol in progress.

Phytotoxicity — Vegative Vigor and Plan Uptake, Wildlife International, Ltd. Start date: June
2000, Protocol in progress.

Acute Toxicity to Eiseinia foetida (Earthworms), Wildlife International, Ltd. Start date: June
2000. Protocol in progress.

FETAX (Frog Embryo Teratogenesis), Wildlife International, Ltd. Start date: June 2000.
Protocol in progress.

Mallard Duck Reproduction {Dietary), Wildlife Intemational, Ltd. Start date: July 2000.
Protocol in progress.

Bobwhite Quaul Reproducnnn (Dietary), Wildlife International, Ltd. Start date: July 2000.
Protocol in progress.

Environmental Monitoring (Environmental Sampling & Release Estimation)

Estimation of PFOS in Life-Cycle Waste Streams, Battelle Memorial. Start date: May 2000.
Protocol in progress.

Estimation of Life-Cycle Releases, Battelle Memorial Institute. Start date: January 2001.
Protocol in progress.

1681.0021
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Carpet Release Study, Battelie Memorial Institute. Start date: June 2000. Protocol in progress.

Multi-City Study, Centre Analytical Laboratories, Inc.; 3M Environmental Laboratory. Start
date: June 2000, (Study plan being provided to EPA)

Multi-City Study — Analyses of Sediments. lSta.rt date: June 2000.
Multi-City Study — Analyses of Water Columns. Start Date: Sept. 2000.
Multi-City Study ~ Analyses of Surface Water Film. Start date: Sept. 2000.
Multi-City Study — Analyses of POTW Effluents. Start date: Sept. 2000,
Multi-City Study — Analyses of POTW Sludge. Start date: June 2000.
Multi-City Study — Analyses of Landfill Leachates. Start date; Sept. 2000.
Multi-City Study — Analyses of Fish. Start date: June 2000.

Multi-City Study ~ Analyses of “Market Baskets.,” Start date: June 2000.

1681.0022
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Attachments to Letter to C. Auver dated May 4, 2000 ~
Perfluoroctane Sulfonate Studies

Planned Smdies

1) Preliminary Study Outline, One Generation Reproduction Study of PFOS in Rats,
Pharmacokinetic Analysis, May 3, 2000

2) Preliminary Study Outline, One Generation Reproduction Study of PFOS in Rats,
Mevalonic Acid/Cholesterol Challenge and NOEL Investigation in Rats, April 27,
2000

#448.23
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ATTACHMENT TO LETTER TO C. AUER DATED MAY 4, 2000:
PRE-1976 ENVIRONMENTAL STUDIES ON PERFLUOROOCTANESULFONATES

Data from Fathead Minnow Study on FC-93 (25% NH4 salt of PFOS in IPA and water), 3M

Environmental Laboratory, Aug. 2, 1974. (Robust summary, MSDS and copies of data being
provided to EPA) s

Data from Fathead Minnow Study on FC-93 (25% NH4 salt of PFOS in IPA and water), 3M

Environmental Laboratory, Oct. 19, 1974. (Robust summary, MSDS and copies of data being
provided to EPA)

BOD/COD results for FC-93 (25% NH4 salt of PFOS in IPA and water), 3M Environmental

Laboratory. Completion date: July 18, 1974. (Robust summary and copy of results being
provided to EPA)

#448.24
1681.0024



2:18-mn-02873-RMG  Date Filed 02/15/22 Entry Number 2174-6 Page 26 of 35

ATTACHMENT TO LETTER TO C. AUER DATED MAY 4, 2000:
PRE-1976 TOXICOLOGY STUDIES ON PERFLUOROOCTANESULFONATES

Eye and Skin Irritation Studies Report on Sample T-1117, Warf Institute Inc., Project No.
4102871, November 7, 1974, and explanatory correspondence indicating material is FC-95
(Perﬂuorooctane Sulfonate potassium salt)

Eye, Skin and Acute Dermal LD50 Study Report on Sample T-991 (FC-93, L-3356, Ammonium

Salt of Perfluorooctane Sulfonate, 25% in 20% Isopropyl Alcohol and 55% Water), Warf
Institute Inc., Project No. 4053862, June 25, 1974

1681.0025
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Attachments to Letter to C. Auer dated May 4, 2000 -~
Perfluoroctane Sulfonate Studies ' :

Bibliography of Acute Toxicity Studies Not Submitted

| 1) Acute Oral Toxicity-Rats on Sample T-1389, Biosearch Inc., March 4, 1976 (FC-
95, Perfluorooctane Sulfonate potassium salt).

2) Acute Oral Toxicity-Rats on Sample T-1390, Biosearch Inc., March 4, 1976. [FC-
98]

3) Acute Oral Toxicity-Rats on Sample T-2297 CoC (Ammonium Perfluorooctane
Sulfonate, FC-93 Solids), Biosearch, Inc, October 13, 1978. -

4) Acute Oral Toxicity-Rats on Sample T-2275 CoC (FC-99 Old Formula, L4299,
NB 48490, which is 50 % of the Diethanolamine Salt of Perfluorooctane Suifonate
in water), Biosearch, Inc., September 25, 1978.

5) Primary Skin Irritation Test with T-2509CoC in Albino Rabbits, Safety Evaluation
Laboratory, Riker Laboratories, Inc., Experiment No. 479EB0332, 3M Reference
no. T-2509.4 (FC-99 New Formula, L-4509, 25 % Diethanolamine Salt of
Perfluorooctane Sulfonate in water), June 28, 1979.

6) Acute Ocular Irritation Study with T-2509CoC in Albino Rabbits, Safety Evaluation
Laboratory, Riker Laboratories, Inc., Experiment No. 479EB0333, 3M Reference
no. T-2509.1 (FC-99 New Formula, L-4509, 25 % Diethanolamine Salt of
Perﬂuorooctanc Sulfonate in water) July 13, 1979.

T) Acute Inhalation Toxicity Study of T-2308 CoC in the Rat, Bio/dynamics, Inc.,
Project No. 78-7187, 3M Reference No. T-2308 (FC-98, Potassium
Perfluoroethylcyclohexyl Sulfonate, presumed 100 %), April 12, 1979.

8) Acute Ocular Irritation Test with T-2960CoC in Albino Rabbits, Safety Evaluation
- Laboratory, Riker Laboratories, Inc., Experiment No. 0880EB0598, 3M Reference
No. T-2960.2 (FC-90, L4649, Diethanolamine Salt of Perﬂuoroethylcyclohexyl

Sulfonate, 25 % in water), February 18, 1981.

9) Acute Dermal Toxicity Study with T-2960CoC in Albino Rabbits, Safety Evaluation
Laboratory, Riker Laboratories, Inc., Experiment No. 0880AB0599, 3M Reference
No. T-2960.1 (FC-90, L4649, Dicthanolamine Salt of Perfluoroethylcyclobexyl
Sulfonate, 25 % in water), January 15, 1981. .

10) Primary Skin Irritation Test with T-2960CoC in Albino Rabbits, Safety Evaluation
Laboratory, Riker Laboratories, Inc., Experiment No. 088CEB0597, 3M Reference

#448.26
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Attachments to Letter to C. Auer dated May 4, 2000 -~

Perfluoroctane Sulfonate Studies

No. T-2960.4 (FC-90, 1.-4649, Diethanolamine Salt of Perfluoroethylcyclohexyl
Sulfonate, 25 % in water), January 15, 1981.

11) Acute Oral Toxicity Stady with T-2960CoC in Albino Rabbits, Safety Evaluation
Laboratory, Riker Laboratories, Inc., Experiment No. 0980AR0600, 3M Reference
No. T-2960.3 (FC-90, L-4649, Diethanolamine Salt of Perfluorcethylcyclohexyl
Sulfonate, 25 % in water), February 18, 1981.

12) Acute Oral Toxicity - Rats, Biosearch, Inc., 3M Reference No. T-2296 (FC-93,

Ammonium Pefluorooctane Sulfonate, 25 % in 20 % Isopropyl Alcoho! and 55 %
Water}, October 19, 1978.

1681.0027

#448.27



2:18-mn-02873-RMG  Date Filed 02/15/22 Entry Number 2174-6  Page 29 of 35

ATTACHMENT TO LETTER TO C. AUER DATED MAY 4, 2000: PUBLISHED
STUDIES ON PERFLUOROOCTANESULFONATES

Environmental Studies

Key, B.L.; Howell, R.D.; Criddle, C.S. “Fluorinated Organics in the Biosphere,” Emviron, Sci,
Technol, 1997, 31: 2445-2454

Key, B.L; Howell, R.D,; Criddle, C.S. “Defluorination of Organofluorine Sulfur Compounds by
Pseudomonas Sp. Strain D2,” Environ. Sci. Technol, 1998, 32:2283-2287

1 die.

Belisle J, Hagan DF (1978). Anal Biochem. 87, 545 (Note Error: In this report the blank was
erroneously reported as 0.02 mg; it should be 0.02pg.)

Belisle, J (1981). Science 212, pp. 1509-1510.
Guy, WS (1972). Ph.D. Thesis, University of Rochester, Rochester, NY.

Guy, WS, Taves, DR, Brey, Jr., WS (1976). Organic fluorocompounds in human plasma:
prevalence and characterization. (In) Biochemistry Involving Carbon-Fluorine Bond, pages 117-
134,

Haughom, B. and Spydevold, O. 1992. The mechanism undeclying the hypolipemic effect of
perflucrooctanoic acid (PFOA), perflucrooctane sulphonic acid (PFOSA) and clofibric acid.
Biochim. Biophys. Acta. 1128, 65-72.

Ikeda, T., Fukuda, K., Mori, I., Enomoto, M., Komai, T. and Suga; T. 1987. Induction of
cytochrome P-450 and peroxisome proliferation in rat liver by perflucrinated octanesulfonic
acid. In: Peroxisomes in Biology and Medicine, H.D. Fahimi and H. Sies, Eds. Springer Verlag,
New York, 304-308,

Johnson, J.D., Gibson, S.J. and Ober, R.E. 1984. Cholestramine-enhanced fecal elimination of
carbon-14 in rats after administration of ammonium [**C]perflucrooctancate or potassium
[*C]perflucrooctanesulfonate. Fund Appl. Toxicol, 4, 972-976.

Nabbefeld D., Butenhoff ]., Bass N. and Seacat A. 1998. Displacement of a fluorescently labeled
fatty acid analogue from fatty acid carrier proteins by wyeth-14,643, ammonium
perfluorooctanoate, potassium perfluorooctane sulfonate and other known peroxisome
proliferators. (SOT Abstract. Accepted, Toxicologist 1998),

Olsen, GW, Burris, JM, Mandel, JH and Zobel, LR (1999). Serum perfluorcoctane sulfonate and

hepatic and lipid clinical chemistry tests in fluorochemical production employees. JOEM
41:799-805.

1681.0028
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Pothapragada V, (1975). Determination of total fluorine in serum and other biclogical materials
by oxygen bomb and reverse extraction techniques. Analytical Biochem 68:512-521,

Pothapragada V, Singer R, Armostrong WD (1971). Determination of ionic (plus ionizable)
fluoride in biological fluids. Procedure based on adsorbption of fluoride ion on calcium
phosphate. Anal Biochem 42:350-359.

Singer L and Armstrong WD (1959). Determination of fluoride in blood serum. Analytical
Chem 31:105-109..

Singer L and Ophaug RH (1979). Concentrations of ionic, total, and bound fluoride in plasma.
Clin Chem 25:523-525.

Sohlenius, A-K., Eriksson, A M., Hgstrsm, C., Kimland, M. and DePierre, I.W. 1993.
Perfluorcoctane sulfonic acid is a potent inducer of peroxisomal fatty acid B-oxidation and other
activities known to be affected by peroxisome proliferators in mouse liver. Pharrnacol. Toxicol.
72, 90-93.

Taves D (1968a). Evidence that there are two forms of fluoride in human serum. Nature
217;1050-1051.

Taves D (1968b). Electrophoretic mobility of serum fluoride. Nature 220:582-583.

Taves D, Guy W, Brey W (1976) . Organic fluorocarbons in human piasma: Prevalence and
characterization. In: Filler R, eds. Biochemistry Involving Carbon-Fluorine Bonds.
Washington, DC:American Chemical Society, pages 117-134,

Ubel FA, Sorenson SD, Roach DE (1980). Health status of plant workers exposed to
fluorochemicals, a preliminary report. Am Ind Hyg Assoc J. 41;584-589.

Yamamoto G, Yoshitake K, Sato T, Kimura T and Ando T (1989). Distribution and forms of
fluorine in whole blood of human male, Analytical Biochem 182:371-376.

1681.0029
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¥

PHYSICAL - CHEMICAL PROPERTIES

A Robust Summary, Final Report, and Protocol on the physical-chemical properties of
perfluorooctanesulfonate are included for each of the following parameters:

PARAMETER DATE OF REPORT RESULTS
Melting Point/Melting Point Range 2/24/99 2400°C
Vapor Pressure 5/5/99 331 x 107'P@20°C
n-Octanol/Water Partition Coefficient  2/11/00 Not calculable; three phases
Air-Water Partition Coefficient 3/19/00 0(<2x10)
Solubility in pure water 5/3/99 570mgA
Solubility Measurements on FC-95 2/6/81 1080mg/

The data presented in the study “Solubility Measurements on FC-95,” was determined by
indirect measurement, not by actual analysis. Therefore, the data is not reliable.

Please note that the March 1, 2000 submittal to EPA entitled “Sulfonated
Perfluorochemicals in the Environment Sources, Dispersion, Fate and Effects” included
solubility data on water other than pure (i.¢., fresh water; filtered sea water; unfiltered sea
water). These daia were developed, however, in support of ather studies and not produced
using GLP Standards. For this reason, Robust Summaries, Final Reports, or protocols for
this specific data are not being provided.

#448.30
1681.0030
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ENVIRONMENTAL FATE AND TRANSPORT

This section presents information and test results from abiotic, and biotic degradation and
soil adsorption studies. Degradation studies include hydrolysis, photolysis, and
biodegradation. Much of this work is in progress with final reports scheduled for the June
to August, 2000 timeframe.

As these studies progress, there are certain key findings that can be presented as
preliminary results:

1. There has been no indication that perfluorooctanesulfonate undergoes any
degradation from hydrolysis, photolysis, or biodegradation mechanisms.

2. In all hydrolysis and photolysis studies, perfluorooctanesulfonate has not been
detected as a degradation product in any conclusive experiment. This preliminary
finding calls inte question the assumption of expected degradation of other
fluorochemicals to perfluoroctanesulfonate.

3. In the studies focused on hydrolysis of flucrochemical polymers that form the
structure of the specific industrial and consumer products, it has been determined
that these materials are relatively stable in the environment, For example, the
following half-lives are estimated for various polymers:

POLYMER HALF-LIFE
Acrylate and ester 1-5 years
Polyethylene glycol based 3-50 years
Urethane >500 years

For hydrolysis to occur, polymers must be subjected to an aqueous environment,
which is not expected to occur in a municipal or industrial landfill.

4. Relative to phatolysis, the current data suggests a hypothesis that these materials
will photolyze to carboxylate structures. These structures have much different
properties then sulfonates in that they are much less bieaccumulative in ecological
species,

Additional discussion of these results and ongoing studies will be presented in subsequent
submissions and reports.

MN.039. 001%22%1%9_
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ECOTOXICITY ELEMENTS

This section presents information and test results from a series of ecotoxicity studies on
perfluorooctanesulfonates. The information is presented as Robust Summaries, Final
Report and Protocol for each ecotoxicity element.

The studies performed during 1999 and in early 2000 were carried out using GLP
Standards. In contrast, ecotoxicity studies performed during the period 1974 to 1998 were
conducted using protocols and analytical methodologies available at the time of the study.
In addition, in these older tests, the sulfonated perfluorochemical products were variable
mixtures and contained more impurities. Several tests were hampered by the insolubility of
the perfluorochemical and results are expressed as “greater than” the measured solubility.
Therefore, the data presented in these historical reports may not be reliable.

MN.039.001%.22%1?§&
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ENVIRONMENTAL MONITORING:

PART ONF .- MULTI-CITY STUDY

The multi-city study was designed to obtain preliminary data about dispersion of
fluorochemicals in the environment, uptake into foods and presence in drinking
water to understand the potential sources of human and environmental exposures
that might result from this type of dispersion. The multi-city study paired a city
having manufacturing or commercial use of fluorochemical products based on
customer sales with a city that does not. Initially six cities, (three pairs) are being
examined. The study may be expanded depending on further results.

‘The multi-city study will yield environmental distribution data as well as data on
potential sources of human exposure. The cities were selected to represent urban
locations with various levels of fluorochemical releases and various types of
municipal water supplies. The samples to be obtained, where possible, include:
urban air, surface water column and surface microlayer, sediment, river fish,
drinking water intake, treated drinking water, tap water, the influent to and
effluent from publicly-owned waste treatment works, sludge, and municipal landfill
leachate. Additionally, a “market basket” of several food products will be sampled.
These include: beef, pork, chicken, hot dogs, catfish, eggs, milk, bread, green beans,
apples from grocery stores and, if possible, produce from local farmers’ markets.

The attached material data provides more detail on the design and structure of the
study and represents the first results from the multi-city study, Included are
reports on the quality assurance plan and field sampling procedures used and the
results of the drinking water samples taken from the six cities. The results indicate
that drinking water in four cities (Decatur, Alabama; Cleveland, Tennessee; Mobile,
Alabama; and Port St. Lucie, Florida) did not contain detectable levels of
fluorochemicals. Only two cities (Columbus, Georgia, and Pensacola, Florida)
contained detectable levels of sulfonated fluorochemicals in the drinking water, The
results show that the levels are in the range of 40-60 parts per trillion of
perfluoroctane sulfonate. Only one city, Columbus, Georgia, showed very low
detectable levels of perfluorooctanoate,

Also included is a copy of a draft “lifetime” drinking water health advisory
developed for PFOS, This advisory reflects s very conservative approach based on
application of “safety factors.” The advisory level of 1 part per billion should not be
misconstrued as threshold for danger or concern, but only a reference point based
on application of conservative methods and the information available to date, A
comparison of the drinking water data from the multi-city study indicates that there

- are two orders of magnitude of safety between the draft drinking water advisory
and the results from these two cities in the multi-city study.

MN.039. 001%22%1%%
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ENVIRONMENTAL MONITORING:
PART TWO - BIOSPHERE SAMPLING AND ANALYSIS

A plan to assess potential environmental exposure to perfluoraoctanesulfonate and other
fluorochemical substances has been developed by 3M and outside experts. One component
of this plan involves characterization of the geographic distribution of fluorochemicals in
biotic and abiotic receptors. Two studies are in progress, one focused in the vicinity of the
3M Decatur, Alabama manufacturing facility, and the other 2 much more comprehensive
global biosphere monitoring program. The preliminary results obtained to date have been
reported in the 3M Environmental White Paper entitled “Sulfonated Perfluorochemicals in
the Environment: Sources, Dispersion, Fate and Effects.”

The study in the Decatur, Alabama area is being designed to understand the impact, if any,
of production operations in the local environment. Samples of the groundwater, surface
water, sediments and fish and bird species will be collected in May and June, 2000 for
analyses. This data will be used to evaluate the environmental presence of fluorochemicals
and to assess the potential of any effects using ecotoxicological test results.

The Biosphere monitoring program was designed in consultation with Dr. John Geisy of
Michigan State University. This plan is being viewed as an iterative process to assess global
distribution of fluorochemicals. As results are obtained from the global environment, the
plan is to concentrate on those areas where fluorochemicals are detected in samples and
focus on additional sampling and analyses in those specific locations.

Initially, samples of tissues and blood plasma are being collected from archived specimens
covering different species and locations. Areas of focus include North America (Great
Lakes and coastal marine locations), the arctic region, and Europe. Species to be studied
include lake trout, walleye, salmon, catfish, and brown trout; cormorants, eagles and
albatross; mussels and shellfish; marine mammals; and other species. This sampling plan is
in progress and as data is obtained and reports generated, additional submissions will be
made to EPA. '

Included in this section are the following documents:
1. = LCMSMS Analysis of Extracts reported in: “Preliminary Report Analysis
of Perfluorinated Compounds in Environmental Samples” by P. Jones

and K. Kannan - 4/7/99

2, Final Laboratory 3M Reports on Analysis of Fluorochemicals in Wild Bird
Livers - 4/28/99

3. Screening of PFOS levels in Eagle and Albatross - 5/8/98

I\IIN.OBQ.001%1?2%{3&3l
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s United States
WEP Environmental Protection Agency
Headquarters Press Release

Washington, DC

Date 05/16/2000
Published:

Title: EPA and 3M

FOR RELEASE: TUESDAY, MAY 16, 2000

Following negotiations between EPA and 3M, the company today announced that it will
voluntarily phase out and find substitutes for perfluorooctanyl sulfonate (PFOS) chemistry
used to produce a range of products, including some of their Scotchgard lines. 3M data
supplied to EPA indicated that these chemicals are very persistent in the environment, have
a strong tendency to accumulate in human and animal tissues and could potentially pose a
risk to human health and the environment over the long term. EPA supports the company's
plans to phase out and develop substitutes by year's end for the production of their involved
products.

"Today's phaseout announcement by 3M will ensure that future exposure to these chemicals
will be eliminated, and public health and the environment will be protected,” said EPA
Administrator Carol M. Browner. "EPA will work with the company on the development of
substitutes to ensure that those chemicals are safe for the environment. 3M deserves great
credit for identifying this problem and coming forward voluntarily."

PFOS chemicals are used to produce a range of products from fire fighting foams, coatings
for fabrics, leather, and some paper products, to industrial uses such as mist suppressants in
acid baths. The company is continuing a major research effort on these chemicals to enhance
the understanding of any potential risks that may be associated with this class of chemicals.
EPA will also be evaluating the chemicals to determine how individuals and the
environment are exposed and what potential adverse effects may exist. If future regulatory
actions are required, EPA will take them.

At present, 3M is the only US manufacturer of PFOS. EPA will be contacting foreign
governments and other chemical manufacturers, both domestically and internationally, to

lof2 5/16/00 3:13 P}

3M_BELLO0848209



20f2

2:18-mn-02873-RMG  Date Filed 02/15/22 Entry Number 2174-7 Page 3 of 3
http://yosemite.epa.gov/opa/admpress.nsf...46e6cb1 1135852568€1005246b420penDocuren

seek their support for a voluntary phaseout of PFOS and related chemicals.

R-69 i

EPA
Home Page

Email A
Comment
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£ff M News AR &RRE6 — 0614/

am Home Page News and Profile Press Box

FOR IMMEDIATE RELEASE

3M Phasing Out Some of its Specialty Materials

ST. PAUL, Minnesota — May 16, 2000 — 3M today announced it is phasing out of the
perfluorooctanyl chemistry used to produce certain repellents and surfactant products.

1440
13038

The affected product lines represent about two percent of 3M's nearly $16 billion in annual
sales. These include many Scotchgard products, such as soil, oil and water repellent
products; coatings used for oil and grease resistance on paper packaging; fire-fighting foams;
and specialty components for other products. 3M said it plans to substantially phase out
production by the end of the year and will work with customers to accomplish a smooth
transition. "Our decision anticipates increasing attention to the appropriate use and
management of persistent materials," said Dr. Charles Reich, executive vice president,
Specialty Material Markets. "While this chemistry has been used effectively for more than 40
years and our products are safe, our decision to phase out production is based on our
principles of responsible environmental management."

2 gy Lo 400
\OH
GEL

"We're reallocating resources to accelerate innovation in more sustainable opportunities and
technologies. This decision is not only in the public interest, it's in the best interests of all our
constituencies ... our employees, customers, communities and investors," Reich said.

Sophisticated testing capabilities — some developed in only the last few years — show that
this persistent compound, like other materials in the environment, can be detected broadly at
extremely low levels in the environment and in people. All existing scientific knowledge
indicates that the presence of these materials at these very low levels does not pose a human
health or environmental risk. 3M expects to meet consensus earnings estimates for the rest of

2000. This excludes a one-time charge on the order of $200 million, that will be taken
sometime this year.

"Our growth engines are more powerful than ever and we're confident in our ability to
continue delivering on expectations,” said L.D. DeSimone, chairman and CEO. "Many of our
new technology platforms directly address the fastest-growing segments of the new economy
such as electronics, telecommunications and flat-panel displays." "We expect the positive
momentum in our financial performance to continue into 2001 with earnings somewhat
above current analyst cstimates," DeSimone said.

3M is a leading manufacturer of innovative products for industrial, consumer,
trans-portation, safety, health care and other markets, with operations in more than 60
countries worldwide. The company is well known for its "Pollution Prevention Pays"
environmental initiative, and its emission reduction programs including water-based
replacement of solvents in manufacturing and replacements for ozone-depleting
chlorofluorocarbons (CFCs).

Forward-Looking Statements Certain portions of this news release thar do not relate to historical financial information constitute
forward-looking statements. These forward-looking statements are subject to certain risks and uncertainties. Actual future resuits and
trends may differ materially from historical results or those expected depending on a variety of factors, inciuding: (1) worldwide
economic conditions: (2) foreign exchange rates and fluctuations in those rates; (3) the timing and acceptance of new product offerings;

(4) raw materials, including shoriages and increases in the costs of key raw materials; and (5) legal proceedings.

Scotchgard is a trademark of 3M company.

Contain NO CR#
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S — 3M_AFFF_MDL00207575



oty TR WERAS T W T RV W AL W T T i Vel Vi - =ity PNl &1 1T & gy ¥ Yi

3M Press Box - 3M Phasing Out Some of its Specialty Materials http://www.3m.com/profile/pressbox/fluorochem.htm

Press Contact:
3M Public Relations
3M Center, Building 225-1S-15
St. Paul, MN 55144-1000
Phone: (651) 733-8805

Customer Contact Consumer Products:
Phone: 1-800-367-7683 or ¢c-muiil

Customer Contact Spccialty Matcerials

3M Home Page News and Proflle Press Box
LN omie] NG s and Protile] | Press How

Copyvrieht € 1997 3M. All rights reserved.

Lezal Gudelines
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3M to Discontinue Some Scotchgard Repellent Products

By CAROLINE E. MAYER AND DAVID BROWN
MAY 17, 2000 | 12 AM

A
WASHINGTON POST
3M Co. announced Tuesday it would stop making many of its well-known Scotchgard stain-repellent products after
finding that one of the chemical compounds used to make the products persists in the environment and is found in

the bloodstream of people worldwide.

The substance, perfluorooctane sulfonate, is released in minute quantities by products as various as water-repellent
coatings and fire-suppressing foams. It is made almost entirely by 3M, the huge St. Paul-based firm known formally
as Minnesota Mining & Manufacturing Co.

Studies have not demonstrated any hazards to human health from the compound, known as PFOS. Like many

synthetic compounds, however, it has proved toxic to laboratory animals at high doses.

“We have tested it pretty widely--not only in this country but in other countries, as well--and it’s found in very low
levels everywhere we test,” said Bill Coyne, 3M’s senior vice president for research and development. “It is persistent

and pervasive, and that is the reason we don’t want to continue to add it to the environment.”

ADVERTISING

https://www latimes.com/archives/la-xpm-2000-may-17-fi-30979-story.html#:~:text=3M Co.,the bloodstream of people worldwide. 1/4



2:18-mn-02873-RMG  Date Filed 02/15/22 Entry Number 2174-9 Page 3 of 5
9/17/2020 3M to Discontinue Some Scotchgard Repellent Products - Los Angeles Times

“Persistent and pervasive” man-made compounds have been among the biggest environmental headaches. . . . For
some, such as the pesticide DDT and the insulating fluid PCB, the toxic effects are clear. For others, there is no clear

hazard. However, any compound that doesn’t easily degrade is a source of worry.

“It’s not a rare occurrence that we do have persistent chemicals in the environment, but it’s an area that is very much
a concern to the agency,” said Stephen Johnson of the Environmental Protection Agency’s office of prevention,

pesticides and toxic substances. He said EPA supported 3M’s decision.

Gina Solomon, a physician and senior scientist at the Natural Resources Defense Council, an environmental group,
praised the company for “removing the product before there is absolute scientific proof of harm. . . . If companies had
taken the same kind of precautionary action with DDT and PCB, then we wouldn’t be in the same bad situation we’re

in now.”

PFOS has been used since the 1950s, and 3M health officials have been measuring its concentrations in its workers

since the 1970s, as well as monitoring their health.

“There have been no health effects in our employee population,” said Larry Zobel, a physician and the company’s
corporate medical director. “People should know that these workers have no health effects related to these materials-

-that is the bottom line of 30 years of medical monitoring.”

Several years ago, however, company chemists gained the ability to measure PFOS in extremely small

concentrations. In tests of stored blood from around the world, they found it in the bloodstream of people in the
United States, Japan, Europe and China at levels of 10 to 100 parts per billion. When the ultra-sensitive test was
done on numerous blood samples drawn in the 1980s, it was absent, suggesting the compound was beginning to

accumulate in human tissue.

That finding led the company to do further toxicological studies on laboratory animals. In one, massive doses were
given to rats, whose offspring subsequently showed high death rates soon after birth. Previous studies, at lower

doses, had shown no birth defects or high death rates in the animals.
The company notified the EPA of the latest rat study in September 1998 and met with agency officials several months
later, Zobel said. In March, the company and the EPA reviewed the data again, and the company decided to cease

production of PFOS by the end of the year.

There are no immediate substitutes for the compound, although the company is searching for them, Coyne said. The

company will also stop making a second, related compound, called perfluorooctanoic acid, which is used in industrial

https://www.latimes.com/archives/la-xpm-2000-may-17-fi-30979-story.html#:~:text=3M Co.,the bloodstream of people worldwide. 2/4
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processes and does not appear in consumer products. A small amount of PFOS may continue to be manufactured for

use in fire-retardant foams, he added.

Innumerable consumer products contain PFOS in trace amounts. The compound is given off by coatings made by 3M
and put on furniture fabric, carpets, car upholstery and food packaging to repel oil and water. These coatings can be

applied by the manufacturer of the finished product or sometimes by consumers themselves.
“The surprise wasn’t that it was in our workers--that’s something we’ve known for some time,” said Charles Reich,
3M’s executive vice president of specialty material markets. “It was a complete surprise that it was in the blood bank

supplies.”

The company said the affected product lines account for $320 million in sales, about 2% of the company’s annual

sales of $16 billion. It said it would take a one-time charge of $200 million this year to reflect the product phase-out.

The stock market Tuesday applauded the move, with the stock closing at $90.06, up $4.13.
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interpkfice Correspondence 3.—-.

A M .
Subjett: pyugrocarbons in Human

August 20, 1975 Blood Plasma

CONFIDENTIAL
TO: f.. C. KROGH - COMMERICAL CHEMICAL DIVISION - 223-6SE
J. D. LAZERTE - COMMERCIAL CHEMICAL DIVISION - 236-1
\J‘ A. NEWMARK - CENTRAL RESEARCH - 201-2W
@ . A. PENDERGRASS ~ MEDICAL DEPARTMENT - 220-2E
FROM: G. H. CRAWFORD - PHOTOGRAPHIC PRODUCTS - 209-1S

Record of a Telephone Conversation - August 14, 13975

Person calling -~ Dr. William Guy
College of Medicin:z

] University of Florida

E Gainesville, Floriida

Dr. Guy called again, Ffollowing up on the sudject (vide my
earlier memo) to see if we had any further ideas as to
possible sources of the fluorocarbon carboxylic acids found
in human blood samples from Texas and New York. I got

John Pendergrass on the line and Guy brought in a Dr. Tays
! {who apparently was involved in the original observation}.

\ oy e w7

The original sampling involved plasma specim:ns from Albany,
New York, Rochester, Mew York (low natural fluoride in the
water) Hillsborough, Texas, Andrews, Texas, .and Corpus Christi,
Texas (high natural fiuvoride). . There was no measurable
difference by region {10~6 molar F~). F19 NMMR studies run

by Prof. Wallace Brey (Dept. of Chem., U. of F.) indicate

that the fluorine is organic and the suspected species is
fluorocarbon carboxylic acid with a Cg or T3 fluorcalkyl group.
‘Dr. Brey suspects a branched end on the chain, e.g. perfluore
t~butyl.

The discussion involved Dr. Guy's speculative guestions as
to where such a “universal” presence of such compounds in
heman blood could come from.- [The compounds are not present
} in laboratory animals.) These included: B

1. Biosynthesis from inorganic F™.

2. Biosynthesis from aerosol freons (but they don't find

E chlorine). .
'
3
Made Available by 3M for Inspection and Copying as Confidertial information; AMAT0034962

Subjest to Protective Order In Palmer v. 3M, No. C2-04-6309
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Telephone Conversation - Or. William Guy
hguet 20, 1975
ague -2~

3. Teflon cookware.
4. "Scotchgarded” fabrica.

Somewhere he got the information that 3M's !luorocarbon
carboxylic acids are used as surfactants and wanted to know

if they were present in "Scotchgard” or other items in general
use by the public. We plead ignorance but advised him that
"tcotchgard™ was a polymeric material not a F.C. acid.

Apparently an earlier ('59-'60) study turned up similar guantities
of ¥ in human plasma (not necessarily FC derived); this would

: presumably antedate the incresased use of either "Scotchgard”

or "Teflon™ cookware.

They have done experiments involving water bailed in Teflon
cookware with negative results.

[

We suggested obtaining plasma specimens from uncivilized areas,
e.g. New Guinea where they den't vse too much "Teflon® cookware
or “Scotchgard”.

Of all the vnlikely explanations above, the le2ast unlikely is
residual PC 143 {or whatever) we sell to DuPunt tg polymerize
TFE in Teflon cookware. This is still pretty far-fetched.
. This was pot (I hasten to say) suggested to Dr. Guy.

We adopted a position of scientific curiosity and desire to
agsist in any way possible and suggested tha: our own

analytical people might be able to clarify D, Brey's HMR
findings (I know Wallace Brey from way back. He is highly
respected, conservative and not given to frivelous speculations}.

After we hung up I called CRL Analytical, talked to John
McBrady and Richard Newmark. It turns out that Newmark is
acquainted with Brey and has, in fact, published in a WMR
journal edited by Brey.

My recommendation {with J.P.'s concurrence) :.s to get Richard
in touch with Brey, obtain spectra for his Owh interpretation
perhaps samples to run on our equipment, etc. in other words,
keep scientists talking to scientists in the spirit of
cooperative scientific inquiry.

On the positive side ~ if it is confirmed to our satisfaction
that everybody is going around with {luorocarbon surfactants in
their blobdstreams with no apparent ill-effects, are there

come medical possibilities that would bear lcoking into? We

!
5
L
Made Available by 3M for Inspection and Copying as Confidential information: AMAT0034963
Subject to Protective Order in Paimer v, 3M, No. C2-04-6309
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Telephone Conversation - Dr. William Guy
August 20, 1975
Page -3-

know that fluorocarbons are qgood oxygen carriers (but this is
straight FC-75, not dissolved FC 143). <Can fluorocarbon
surfactants improve the hemodynamics, wettinj and capillary
permeation of blood in cases of atherosclerosis, kidney blockage,
senility and the like? Can hemolysis, platelet destruction
and other blood damage during hemodialysis and cardiovastular
surgical procedures be reduced by flvorocarbon surfactants?
This is speculation (but not completely wild). I would like
to suggest that we consider some animal expeciments to see
just how much of these materials can, in fact, be tolerated
in the bloodstream - both from a defensive point of view and
for the above (to me} intriguing reasons. W3t do you think,
John?

72
./

GHC/1r

Made Available by 3M for Inspection and Copying as Confidential Informalion: 3MA 10034964
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— Snweci gelephnng cgllmfrom
- r Donald H. Taves f
Et&ﬁﬁwﬂgi%ggigggafgg 28 University of Rochester, N;Y.i?
' rakap ~236-3R September 16, 1979 ;
Saft) w2362k re Flunraehemig#ls in 8Blood

September 22, 1979

L. C. Krogh - Comml. Chem. - 223-6SE
J. D. LaZerté - Comml. Chem, - 336-1

Dr. TaVEs 18 one of the members of the researeh toam that
is working on the snalysis of rluerrchemicals in bload,
He culled to ask several questions and saliecit our help.
He elaims that thelr Tindings to fdate inlicate that the 20 pph
of flucrochemicsl th.. have found in human bloed is élther
a. derfvative of o perclucrocarboxyite 26id oF 4 perfluotro-
siiphoniec seld. They are trying to determineg specilfiecaily
which compourid or compounds are involved. He wanted to
know if he could submit g ssmple to us for evaluztieon by
pur ané” ytisel pevple. I indieated that we would te wili-
.?ing to cake ¢ gialck leck & &ny such samplée he would care
Fto supply.

Dr. Taves and his group have been studying the varicus FDA
petitions bamed, I presume, tn the supposition that the
Tiucrochemioal fouﬁd in the blood might be coming from paper
or paperboard. He wanted to know if we would oper up the
contonkt of our FDA petitiun to him. I gave him a very firm
oY 40 this regard, based on the Toét thar the petitlem
contsing our copfidertial mathod of manufacturing and yield
informitian. He 8130 asknd about The structure of the
‘PUPont taterisl ueesd by the packaging indostry. T sughasted
that he dirvel thle gueition to DuPont, het to us:

Paved. tndiceted that thely initlial evaleations have not
found fluorccavbons in test animels. One of the gradusle
students had recognized the fact that the animafs whose
blood had been used had beeh laboratury raised. ‘They plan
on reépeating thelr work using househnid pets.

¢ Detalls of the work that ls being conducted by Taves at
i, vwhe University of Rochester and by Drs. Guy and Brey at
CowmiiEe the Undveralty sof Plorida were presented at the Chicago
© . AGS mesting. the complete papers from this meetling are
© due to bR submitted October lst.” '

IM_MNO42T74187
'CONFEDENTML SUBJECT ‘TOAF’ROTECT]VE ORDER ENTERED 3M_ Mkt

HENNEPIN COUNTY DISTRICT COURT. NO. 27<Cv-10-28862

1
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Tavea did {ndlcate that the 20 PPB mlght pose o toxi-
cologlal hagard whatsosver but he left no doubt that
they would pursue this subjert until they have ldentified

t?’xeiam{vae cf the material and delved further inte Itz
TOXLB0 LY .

CONFIDENTIAL - SUBJECT TO A PROTECTIVE ORDER ENTERED IN 3M_MND4274188
HENNEPIN COUNTY DISTRICT COURT, NO. 27-Cv-10-28862
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J. HILLIS MILLER HEALTH CENTER  *  UNIVERSITY OF FLORIDA
COLLEGE OF DENTISTRY * GAINESVILLE

ode 904 3922661
DEPARTMENT OF BASIC DENTAL SCiE areac >
MEBXBKANN SRS Box J Ez NCES zip 32610
October 16, 1975
R. A. Mitsch
3M Company
3M Center

Bldg. 235-1N
St. Paul, Minn. 55101

Dear Dr. Mitsch:

Enclosed is the copy of the paper I promised to send you at
the ACS meeting. If you or cther interested parties at 3M have
any ideas on how we can better characterize these fluorocompounds
please let either Dr. Taves or me know.

Yours truly,

) amnen %Mﬂ

Warren 5. Guy, D.D.S., Ph.D.
WG: jb

cc: Dr. Taves

EQUAL EMPLOYMENT CRRORTUMITY/AFFIRMATIVE ACTICN EMPLOYRER

Exhibit
1121

State of Minnesota v. 3M Co.,

Court File No. 27-CV-10-28862 AIMAD0257421

1121.0001
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Organic Fluorocompounds in Human Plasma:
Prevalence and Characterization
I =va-ence and Luaracterization

Guy, W.S. (University of Florida, Department of Basic Dental
Sciences); Taves, D.R. (University of Rochester, Department of
Pharmacolegy and Toxicology); Brey, W.S., Jr. (University of
Florida, Department of Chemistry).

Taves discovered that samples of his own blood serum con-
tained two distinct forms of fluoride {1-4). Only one of these
was exchangeable with radioactive fluoride. The other, non-
exchangeable form was detectable as flueride only when sample
preparation Included ashing. This paper is concerned with three
aspects of this newly discovered, non-exchangeable form: _1) its
prevzlence in human plasma, 2) how its presence in human plasna
affects the valldity of certain earlier conclusions about the
metabolic handling of the exchangeable form of fluoride, and
J) its chemIcaliwarure. :

Préliminary work in this lsboratory suggested that the non-
exchangeable form was widespread in human plasma but did not
exist in the plasma of other animals. Ashing increased the amount
of fluoride an average of 1.6 £ 0.25 SD pM (range 0.4 -3.0) in
samples of plasma from 35 blood donors in Rechester, N.Y. (3).

No such fluoride wag detectable (above 0.3 yM) in bleood serum
from eleven different specles of animal Including horse, cow,
guinea pig, chicken, rabbit, sheep, pig, turkey, mule and two
types of monkey {6).
- Standard methods for analysls of exchangeable fluoride in
serun have in the past included ashing as a step in sample
preparation (7). Taves chowed that the amount of fluoride in
serux that would mix with radioactive fluoride was only about
one-tenth the amount generally thought to be present based on
analyses using these older methods {4). Vhen plasma samples from
individuals living in cities having Between 0.15 and 2.5 PIm
fluoride in their water supply were analysed by these older
methods, no differences were found between the averages for the
different cities. This led to the conclusion thet "homeostasis
of body fluid fluoride content results with intake of Fluoride
up to and including that obtained through the use of water with a
fluoride contemt of 2.5 pem" (8). If the non-exchangeable form
of flueride predominated in these samples, differences in the
exchangeable fluoride cencentration would probably not have been
dpparent, and it would be unnecessary to postulate such rigorous

3MA00257422
1121.0002
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homeostatic control mechanisms for fluoride.

‘ In this study plasma samples were collected from a total of
106 Tndividuals living in five different cities with Between 0.1
#hd 5.6 ppm fluoride in their public water supply. These wWere
analyzed for both forms of fluoride, 1In this way the relation-
ship between exchangeable fluoride concentration in the plasma
and the consumption of fluoride through drinking water was re-
evaluated, and the prevalence of the non—exchangeable form was
further studied.

With respect to the chemical nature of the ron—exchangeable :
form of fluoride several lines of evidence suggested that it was d
some gort of organic Fluorccompound of intermediate polarity, !
fféhtly bound to plasma albumin in thne blood. It rigrated with
Zlbumin during electrophoresis of serum at pH nine (3) and was
not ultrafilterable from serum (2). Attempts at direct extrac- ;7
tion from plasma with solvents of low polarity like heptane,
petroleum ether and ethvl ether were generally unsuccessful. '
T¥eatment of albuinin solution (prepared by electrophoresis of
plasma) with charcoal at pH three did remove the bound fluoripe .
fraction. And finally, when plasma proteinms were precipitated i
with methanol at low pH the fluorine fraction originaily bound to
albumin appeared in the methanol-water supernatant in a form !
which still required ashing to release fluorine as inorganic
fluoride (5). Based on these comsideratiorns the non-exchangeable
form of fluoride in human plasma is referred to as "organic
fluorine" throughout the rest of this paper.

In order to further characterize the organic fluorine

fraction, it was purified from 20 liters of pooled humggﬂg}ggga
and characterized by fluorine nmr.

Materials and Methods

Analytical Methods., Values for organic fluorine were calecu-
lated by taking the difference between the amount of inorganic
fluoride in ashed and unashed portions of the same material.

The following procedure was used to prapare ashed samples:
1) samples (sample size for plasma was 3 ml) were placed in
platinum crucibles and mixed with 0.6 mmoles of low
fluoride MgCl, and 0.1 mmoles of NaOH, 2) these were dried on a
hotplate and then ashed (platinum lids in place) for 2-4 hr at
600° C in a muffle furnace which had been modified so that the
chanber received a flow of air from outside the building (room
air increased the blank and made it more variable), and 3) asghed ]
samples were dissclved in 2 ml of 2.5 N B E0, and transferred to
pelystyreme diffusion dishes using 2 rinsés with 1.5 ml of water.

The following procedure was used for separation of fluoride
from both ashed and unashed samples: 1) samples (sample size for
unashed plasma was 2 nl) were placed in diffusion dishes {Organ
Culture Dishes, Falcon Plastics, Oxnard, Calif., absorbent !

3MA00257423
1121.0003
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removed, rinsed with water), acidified with 2 ml of 2.5 N H,50,,
and agitated with a gentle swirling actiom on a laboratory shaker
for 30 min to remove CO,; 2) for each sample the trapping solu-
tion {0.5 ml, 0.01 ¥ NaOH + phenolthalein-p-nitrophencl indicator)
was placed in a small polystyreme cup in the center-well of the
diffusion dish, 1 drop of 10% Triton-X 100 was added to the
sample to decrease surface tension and make the diffusion rate
more uniform between samples containing plasma and those not, the
11d with a small hole made mear its lateral margin was sealed
into place with petroleum jelly, 0.02 ml of 47 hexamethyldisilox-
ane (Dow Corning, Fluid 200, 0.65 cs, Midland, Mich.) in ethanol
was Injected through the hole in the 1id into the sample, and the
hole was sealed immediately with petroleum jelly and 2 strip of
paraffin £ilm; and 3) semples were diffused with gentle swirling
for at least 6 hr, diffusion was terminated by breaking the seal,
and trapping solutions were removed (the indicator color was
checked at this point to insure that they were still alkaline)
and dried in a vacuun oven (60° C, 26 in-Hg vacuum, in the
presence of a NaOH desiccant).

Fluoride was determined by potentiometry with the fluoride
electrode. The system used consisted of a fluoride electrode
oriented in an inverted position (model 9409A, Orion Research Inc.
Cembridge, Mass.), a calomel reference electrode {fiber type), a
plastic vapor shield which just fitted over the bodies of hoth
electrodes forming an enclosed sample chamber in which water-
saturated tissue paper was placed above the sample to prevent
evaporization of the sample, and a high impedence voltmeter
(model 401, Oricm).

Samples were prepared and read im the following way: 10 ul
of 1 M HAe was drawn into a polyethylene micropipette (Beckman
Micro Sampling Kit, $pinco Div., Beckman Inst, €o., Palo Alto,
Calif.) and deposited into the cup containing the residue from
the trapping solution after drying; the flexible tip of the
micropipette was used to wash down the walls of the cup; and the
solution was then transferred to the surface of the fluoride
electrode and the reference electrode brought into position,
Surfaces of the two electrodes were blotted dry between samples,

Samples were read ip order of increasing expected concentra-
tion and sets of samples were read between bracketing calibration
standards. These standards were used in two different ways
during a run. TFirst, they were flooded onto the electrode
surfaces to equilibrate them to concentrations expected for
samples and tc make them uniform. This procedure permitted the
analyst to take reasonably stable readings for samples within
one minute. Secondly, they were used in 10 pul volumes for
reacings used in preparing the standard curve.

Values for identical samples (usually triplicates) were
averaged and the average blank was subtracted from sample means.
These were then divided by the average fractional recovery of

3MA00257424
1121.0004



2:18-mn-02873-RMG  Date Filed 02/15/22 Entry Number 2174-12 Page 6 of 23

fluoride {(usually 90 to 95%) in stendards treated the same way as
the sample set.
A Plasticware (Falcom Plastics) was used for all anmalytical
procedures to avoid contamination by fluoride frem glass. Liquid
volume measurements were made with 1, 5 and 10 ml polystyrene
pipettes and a polycarbonate volumetric £lask (100 ml).
Reagents were purified to insiure uniformly low blanks.
Water was redistilled and deionized. Acetic acid and ammonia f
were redistilled. Fluoride contamination im MgCl, (analytical ‘
grade) was reduced by preparing a 1 M solution containing HC1 to
pH 1 and scrubbing with hexamethyldisiloxane vapor in a column ]
through which the solution was continuously recycled. Following
scrubbing the solution was boiled to one third volume ro remove i
any residual volatile silicones and then made just basic with
NH,OH. Fluoride contamination in H;50y was reduced by repeated '
extractions of a 6.7 N solution with hexamethyldisiloxsne and
then boiling to one third volume to remove the residual silicone.
Buffered calibration standards were made from the same WaCH
and HAc stock solutions as for samples.
The blanks for ashed samples ranged between 0.2 and 1.5
meoles fluoride and were typically about 0.5 mmoles. The blanks
were smaller for unashed samples; these ranged between (.05 and
0.2 mmoles fluoride and were typically about 0.1 mmoles.
Factors affecting ygeovery of fluoride during diffusion
were investigated with ~F~ tracer. Recovery during diffusion
was 97% after 80 min from 5 mi containing 2 ml of plasma.
Increasing the acidity of the sample up to 5 ¥, the volume of the
gample up to 7.5 ml, the amount of cold F~ up to 1 umole, the
amount of fluoride complexors up to 1 umole of Th(NO3)y had mo
material effect on the rate of fluoride diffusion. The absence
of both plasma and detergent in the sample compartment markedly
slowed the rate of diffusion. Not shaking the sample also slowed
the rate of diffusion. Increasing the alkalinity of the trapping
solution to 0.1 N increased the rate of diffusion but the lower
concentration, 0.01 N, was required here to permit a lower iomic
strength in the sample reading solution.
Overall recovery of added cold fluoride was measured. In
samples containing neither plasma nor detergent the
recovery after 6 hr diffusion averaged 93% and 95% for ashed and
unashed samples, respectively. In samples contazining plasma the
recovery was 95% after 3 hr diffusion.
The degree to which fluorine from orgamic fluorocompounds
could be fixed as inorganic fluoride by ashing varied from less
than 1% for volatile compounds like p—aminobenzotrifluoride,
m-hydroxybenzotrifluoride, benzyl fluoride and benzotrifluoride
to over 807 for less volatile compounds like 5-fluorouracil,
fluoroacetate and p—fluorophenylalanine.
Methods used here for separation of fluoride (diffusion at
rm. temp.) (9) and its quantitation (fluoride electrode) (10) are
considered to be quite specific for fluoride. One posentially
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imporitant interference, however, was codiffusable organic acids
HEEEBdEiEBE pariially peytralize the tzapping solution and thus
lower the pH of the buffered reading “solution.” Indeed, it was™
found that samples containing rela“I*‘Iy large concentrations of
acetic acid (e.g., fractions 2, 3 and 4 from step 4 in the
purification system) completely neutralized the trap within a
few hours, The significance of this problem in the analysis of
fluoride in blood plasma was investigated in two ways. First,
four samples of human plasma were allowed to diffuse for three
weeks, and no change in the color of the phenolphthalein indica-
tor in the trapping solution was observed. Secondly, samples
containing the same plasma were diffused for different periods
up to 158 hr and the apparent fluoride was determined. No changes
were observed between samples which correlated with diffusion
time.

The sensitivity of the analytical method was limited by
the blank rather than the sensitivity of the instruments used.
Repreducibility varied with the amount of fluoride being
measured. The coefficient of variation averaged 55% in the low
range (samples containing 0.25 to 0.75 nmoles ¥ ) and 6.6% in
the high range (10-12 nmoles F~).

Blood Plasma. Human plasma was obtained from blood banks

in five cities. According to public records these cities had

not changed the fluoride concentration of their public water
squ;y Tor at least six years prior to obtaining the samples.
Samples were received in individual polyethylene bags which were
part of the Fenwall ACD blood collection system. TIn blaod
collection using this system 450 ml of blood is drawn into 2 bag
containing 67.5 ml of anticoagulant acid citrate dextrose (ACD)
solution. When the cells are removed the ACD solution remains
in the plasma. Because of this dilution of plasma a correction
factor of 1.3 was applied to values obtained here for the
concentration of fluoride.. The potential error in this factor
was * 0.1 because of variation between standard limits for
hematocrit and minimum volume of the blood domation. Bovine
bloed was obtained at slaughter and mixed immediately with ACD
solution in 1 liter polyethylene bottles.

Electrophoresis. A continuous flow electrophoretic
geparator {model FF-3, Brinkman Inst., Inc., Westbury, N.Y.) was
employed. Sample flow rate was 2.3 ml/hr, buffer flow rate was
72 ml/hr, voltage was 0.67 kv, and current was 140 mamp. Separa~
tion took 19 hr. Plate separation was 1 mm and operating tempera-
ture was between 2 and 4° C. The buffer was 0.12% (NHy)o€04,

made by bubbling CO; from dry ice into redistilled NH,OH until
the pH reached 2.0.

3MAD0257426
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Purification System. Steps in the purification system are
summarized in table I. In the first step one liter of plasma
(pooled from 5-6 individuals) was dialysed in seamless cellulose
tubing (1 in. diamster) against 20 liters of warer at 4° C. The
dialysate was changed twice at 24 hr intervals, In the second
step dialysed plasma was freeze dried, _

In the third step the dried powder from electrophoresis
was extracted with methanol in a soxhelet extraction apparatus
(model 6810 G, Ace Glass, Inc., Vineland, N.J.). Cellulose
extraction thimbles (model 6812 G, Ace Glass) were soaked
overnight in methanol. Operating conditions were 25° to 30° C
under a vaceum of 24 in-Hg. Coolant for the condemser was 80%
ethanol; inlet temperature was ~10° to -20° C and outlet tempera=-
ture was -10° to 0°, Two liters of methanel were refluxed
through the apparatus for a pericd of 4 hr and approximately
400 ml were lost to evaporation during that period. Glass beads
were placed in the flask to prevent bumping.

In the fourth step the residue from the methanol extract
was fractionated according to the method described by Sizkotos
and Rouser (11) for separating lipid and non-1ipid components.
The method is based on liquid-liquid partition in a column
containing a dextran gel (Sephadex G-25, coarse, beaded,
Pharmacia Fine Chemicals, Inc., N.Y.). Four eluents are used:
1) 500 ml chloroform/methancl, 19/1, saturated with water,

2) 1000 ml of a mixture of 5 parts of chloroform/methanol,

19/1, and 1 part of glacial acetice acid, saturated with water,
3) 500 ml of a mixture of 5 parts chloroform/methanol, 19/1, and
1 part glacial acetic acid, saturated with water, and 4) 1000 ml
of methanol/water, 1/l. Their method was modified for use here
by increasing the column length to that attained by using a full
100 grams of dextran beads. Sample size corresponded to that
Erom 2.5 liters of the original plasma.

In the fifth step the residues from eluents 2 and 3 from two
runs of step four were combined, applied to a2 silicic acid
column, and eluted by reverse flow with an exponential gradient
of increasing amounts of methanol in chloroform. The column
{model SR 25/45, 2.5 em 1.4. x 45 cm, Pharmacia) was filled to
a height of 30 cm with silicic acid (Unisil, 100-200 mesh,
Clarkson Chem. Co., Inc., Williamsport, Pa., heat activated at
110* ¢ for 2 days) and was washed with a ccomplete set of elution
salvents before use. The gradient maker (model 5858, set 4,

Ace Glass Co.) was filled with 1 liter of methanol in the upper
chamber and 2 liters of chloroform in the lower., The flow rate
was adjusted by the height of the solvent reserveirs to an
average of 3 ml/min for the first liter of eluent. The sample
had to be transferred to the column by repeated washings with
chloroform because of its low solubility in this solvent. This
usually required about 30 ml of chioroform total. Dead volume
for the system as 90 ml. Fractions of 15 ml volume were
collected in carefully cleaned glass tubes.

3MAQ0257427
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Tubing and fittings to the columns were polytetrafluoroethy-
lene (supplied larpely by Chromatronix, Inc., Berkeley, Calif.).

All golvents were redistilled, Methznol and chloroform were
ACS certified (Fisher Scientific Co.) and acetic acid was
analytical reagent grade, U.S.P, (Mallinckrodt Chemical Works, . i
St. Louls)., Solvents were removed from samples in a flash
evaporator.

NMR, The nmr spectrum was obtained om a Varian XL-100 :
spectrometer with Nicolet Technology Fourier Transform accessory.
The sample was dissolved in an approximately 1/l mixture of i
CH30H and CDClg and spectra were run inm a 5 mm tube. External
referencing to CFClj was used for the chemical shifts, and these
are expressed with positlve numbers to lower field (i.e., higher
frequency). External lock was used, Typical conditions were a
pulse length of 15 microseconds, a delay time between pulse

cycles of 2,5 sec, and a time constant of -1 sec for exponential
processing,

Results

Values for inorganic fluoride (F™) and organic fluorine
(R-F) in 106 plasma samples from humans Iiving in five cities
are shown in table II. These data show that the average fluoride
cencentration in plasma is directly related to the fluoride
concentration in the water supply, and that the average organic
fluorine concentration in plasma is mot. No relationship between
fluoride in plasma and organic fluorine in plasma was apparent
by imspection of values for individual samples, The distribution
of the values within cities are shown in figures 1 and 2. In
both cases the distributions appear to be log nomally distributed
with only 3 or 4 individuals surprisingly deviant. In the cases
of the two individuals with little or no apparent organic fluorine
(figure 2, Andrews group, left margin), the inorganic fluoride
levels were both in excess of 7 uM, making the difference measure—
ment for organic fluorine difficult. The overall mean value for .
organic fluorine was 1.35 * 0.85 SD . :

Plasma wae electrophoresed in an attempt to reproduce the
findings of Taves (3) using plasma from another individual.
Results shown in figure 3 clogely match those found earifer in
that a predominant form of organic fluorine appeared to migrate
with albumin a2t pH 2, and in that organic and inorganic forms
were clearly separated. f

The recovery, mass balance and purification factors for steps t
in the purification system listed in table I are recorded in
table II1I. _These data_show that about one-third of the original
amount of organic fluorine in plasma is recovered in the major
reak fyom silicic acid chxomatography. Another third is accounted
for in ocher fractions and the rest is net accounted for,
presumably because of adsorption to surfaces of containers in

3MA00257428
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which samples were placed.

The blank for the purification process was obtained by
using bovine rather than human plasma. No organic fluorine was
detectable in the original bovine sample but as a further check
the sample was dialysed to remove inorganic fluoride to facili-
tate making the measurement for organic flucrine by difference.

Some organi 0 as apparent in dialysed bovine plasma:
TTTFWMS tically significant though
small difference. This trace amount of organic fluorine clearly
was not found in the same silicic fractions as the dominant peak
from human plasma as shown in figure 4.

Human plasma had been stored in polyethylene bags with ACD
solution. Analysis of ACD solution from usused blood bags and_
analysis of blood plagma bofore and after placing it in_the bags

‘showed that not more Than 5% 6f the organic £lumorine in human
plasma could have come From this source,
" The distribution of organic fluorine im fractions from
silicic acid chromatography are shown in figure 4 for four
batches corresponding to 5 liters of the original plasma each.
There is clearly one dominant peak lying in approximately the
same elution position for each batch (the exact position varied
with column use and the degree of hydration of the silicic acid
adsorbant). There were always some smaller secondary peaks, but
they varied in size and position relative to the major peak,

The sample used for characterization by nmr was obtained by
combining the fractions containing the major peaks in each of
the four batches. Much of the material from batches one and two
had been used for other purposes prior to this combination. The
combined sample was recliromatographed on siliciec acid and a

single sharp peak obtained. The £i e was taken from the
Lentral portion of that peak and contained 3.3 \moles of organic
fluorine,

Four sample runs were made on the nmr spectrometer with
15,000 to 17,000 scans each and with a sweep width of 15,151 Hz
in all but onme run, where it wag 7,576, The results of all runs
were congistent with the spectrum shown in figure 5 and the
chemical shifts shown in table IV. A blank Tun on the scelvent
mixture showed no instrumental artifacts which might have
contributed to the spectrum. Chemical shifts determined for
perfluoro-cctancic acid are also included in table IV. Compari-
son of the shifts in the unknown with that of perfluoro-octanoic
acid show that there is a comstant difference in shifts of about
2 ppm except for the -CF,- peak next to the functional group (peak
E} where the shift is about 6 ppm. Only the latter is enough to
be considered a significant devietion since externmal referencing
was used for each. The difference in shift for peak E is
consistent with the presence of amide or ester derivatives, or
possibly with the presence of a sulfonie acid derivative as the
functional group. One explanation for the additional peaks in
the spectrum is the presence of branched isomers, peaks A and B

3MA00257429
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representing —~CF3 groups at branch points, peak C the -CFj
groups two carbons removed from the branch points, and peak H
representing —CF;— next to the branch points.

The sample was reanalyzed for orgamic fluorine following
characterization by mur to check for contemination; no additional
fluorine was apparent. The degree to which fluorine from
perfluoro—octanoic acid 1s fixed as Inorganic [luoride Ouring
ashing was found to be 21 T 38D 74 (n=3).

Discussion

These findings guggest that there is widespread contamination
of human tissues with trace amounts of organic fluorocompounds
derived from commercial products. All availabie Information on
this subject is in accordance with this interpretation. A
series of compounds having a structure consistent with that found
here for the predominant form of organic [luorine in human plasma
is widely used commercially for their potent surfactant proper-
ties, For example, they are used as water and oll repellents in
the treatment of fabrics and leather. Other uses include the
production of waxed paper and the formulation of floor waxes
(12). The findings presented here that the concentration of
organfc fluorine was not related to the concentration of inorgan-—
ic fiuvoride either in blood or in the public water supply, augd
the earlier finding that there was little or no organic fluorine
in the blood of animals other than human (b) are all in keeping
With environméntal Sources such as these,

The prevalence of organic fluorine im human plasma is
probably quite high since 104 of the 106 plasma samples tested
here and all 35 in an earlier study (5) had measurable quantities.
The vrevalence of the particular compounds isolated and charac-
terized here, i.e., perflucto fatty acid [Cg-Cg) derivatives, is
not Known_since the starting material for each batch shown in
‘Ffigure 4 was pooled from between 25 and 30 individuals and
since only about one third of the original organic fluorine
Eaﬁfounds (see table IEI). ’

Peaks other than the one characterized by nmr appear in the
chromatograms shown in figure 4 supgesting that human plasma
contains other forms of organic fluorocompounds. They are
probably not volatile compounds like freons since it is doubtful
that these would be detected by the analytical methods used in
this study. They correspond in solubility to very polar lipids
since they appear in fractions two and three in the fourth puri-
fication step. According to the authors of the method used in
that step the first eluent contains most fats, the second and
third eluents contain very polar fats like gangliosides and
certain bile acids in addition to compounds like urea, phenyla-
lanine and tyrosine. The last fraction contains water soluble
non-lipid compounds (11). Components of these other peaks are

3MA00257430
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less polar than the compounds in the predominant peaks in
accordance with the methanol-in-chloroform gradient used to
elute them in the fifth purification step. Other forms not seen
in silicic acid fractions may also exist since only about half
the original organic fluorine was recovered in these fractions.

Tha actual amounts of the perflucrinated fatty acid
derivatives in human plasma is not known both becanse
individual piasma samples were not assayed for these particular
compounds and because the degree to which organic fluorine from
these compounds is converted to inorganic fluoride during ashing
18 wot known. Metal salts of perfluorinated fatty acids have been
reported to deccmpose at 175 to 250° C forming CO,, volatile
perfluorinated clefins one carbon shorter, and one atom of
filuoride per molecule (13). About 3 fluorine atoms per molecule
of perfluorc-octancic acid were fixed as inorganic fluoride by
ashing methods used here. Thus, values reported here for
fluoride after ashing fractions from the major peaks in figure
4 probably represent somewhere between one-third and one times
the molar amount.

Little has been published about the metabolic hamdling and
toxicelogy of perfluorinated fatty acid derivatives. Computer
assisted literature searches using Medline, Toxline and Chemcon
developed no information on thaese subjects. This was surprising
with respect to the widespread commercial use of such compounds.
It would appear from information presented here that rapid
excretion of such compounds into urine is unlikely since they
are bound to albumin in the blood. On this topic it can also be
stated that other chemicals are usually not toxic in bliocd con-
centrations similar to those found here for organic fluorine,

The concentration of organic fluorine in human plasma may
be changing with time. In 1960 Singer and Armstrong reported
that the plasma of 70 individuals residing in communities with
1 ppm or less fluoride in their public water supply had an
average concentration of fluoride of 8.8 uM (8). They prepared
their samples by ashing them and then distilling fluoride from
the ash acidified with perchloric acid (7). Thus, it seems
likely that their velues for "fluoride" would have included
organic fluorine had it been present. Assuming that inorgamic
fluoride concentrations at that time were similar to those found
in this study (see table 11}, the organic fluorine component
would exceed 7 uM. In 1969 the same investigators using the
same method reported an average fluoride concentration of 4.5 uM
for & plasma samples each pooled from at least 3 individuals
supposedly living in fluoridated communities (14). This
corresponds to an organic fluorine component of only about 4 uM,
Organic fluorine concentration presented here averages only
1.35 M. Therefore, there may have been a decrease in the
concentration of organic fluorine in human plasma since the late
1950's. An alternant explanation might be that differences in

3MA00257431
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the analytical methods or differences in the sample populations
caused these values to vary.

Organic fluorine is the predominant form of fluorine in
human blood except where the concentration of fluoride in
drinking water is high (in which case fluoride predominates, see
table II). This together with the finding reported here that
there is no apparent relationship between the concentrations of
organic fluorine and inorganic fluoride ia plasma helps explain
why in earlier studies (8) no relationship was found between
plasma fluoride determined in ashed samples and the fluoride
content of the public water supply. The data in table II show
that when methods specific for inorganic fluoride are applied, a
clear relationship between fluoride in plasma and fluoride in
the public water supply (between 0.1 and 5.6 ppm) can be
demonstrated. Thus, there is no need to postulate the existence
of such rigorous homeostatic control mechanisms for plasma
fluoride as suggested earlier {(8). Average plasma fluoride
conecentrations for individuals living in the same city as teporied
here reflect the bzlance established between fluoride in blood
and that in bome mineral over periods of years. These findings do
not contradict a passive homeostatic control mechanism in
which bone mineral damps swings in blood fluoride concentration
over relatively shorter periods of time. .

- The values presented here for the average inorganie fluoride
concentration of plasma from individuals living in a community
having about 1 ppm fluoride in the water supply are consistent
with recent findings of others using similar methods (14, 15).
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Q. T wonder if you tried to correlate within individuals the
level of organic fluorine with age.

A. Tt would certainly be interesting to have this information
but unfortunately we cannot supply it at this time. An expedi-
tious approach might be to amalyze chord blood from infants of
mothers who had neot received fluorine-containing anesthetics at
childbirth, It would also be of interest to know whether
individuals living in isolated regions have organic fluorine in
their blood plasma.

Q. Did you say the sample analyzed by mmr contained methyl alco-
hol? ‘
A. Yes, I did.

Q. Methyl alcohol will react very rapidly with fluorinated acids,
The nmr spectrum may, therefore, represent that of methyl ester
derivatives.

A. Methanol was zlso used in the last three steps of the purifi-
cation system. The nmr spectrum is comsistent with the presence
of methyl ester derivatives of perfluorinated fatty-acids (Cz-Cg)
and their branched isomers.
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1121.0013



2:18-mn-02873-RMG  Date Filed 02/15/22 Entry Number 2174-12  Page 15 of 23

Table I

PROCEDURE FOR PURIFICATION

OF FLUOROCOMPOUNDS FROM BLOOD PLASMA

Fraction
Treated

Treatment

Fraction
Removed

blood plasma

plasma protreins &
protein-~bound
substances in
water solution

plasma proteins &
protein-bound
substances

plasma lipids

polar lipids

step 1: exhaustive
dialysis against
digtilled water

step 2: lyophili-
zatlon

step 3: methanol

extraction--sox-
helet, 25°C, 24
in-Hg vacuum

step 4: ecolumn
chromatography--
liquid-Iiquid
partition on
Sephadex

step 5: column
chromatography--—
adsorption on
silicic acid

smaller, water-
soluble components

water

plasma proteins

lipids of low
polarity and
residual polar
contaminants

unknown: several
yellow fractions

1121.0014
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CONCENTRATION OF FLUCRIDE (F~ ) AND ORGANIC FLUORINE
(B~F) IN BLOOD PLASMA SAMPLES FROM FIVE CITIES HAVING

Table II

DIFFERENT FLUORIDE CONCENTRATIONS IN THEIR WATER SUPPLY

Page 16 of 23

[F"] in Plaswa®, yM_ _ [R-F] in Plasma®’’,
city ([F7] in Meant pifg.© Meant Diff.c’d
Water, ppm) SD(n) Range P<.05 SD(n) Range P<.05
Albany, N.Y. 0,38 0.14- 1.2¢ 0.3~
{<.1) 0.21 1.1 0.6 2.6
(30 {30)
sig, n.s.
Rochester, ¢.89+ 0.35- 1.6+ 0,.5-
N.Y.(1.0) 0.75 4,2 1.2 6.8
(30) (30)
N8B, n.s.
o~ 11008« Corpus Christi, 1.0% 0.60~ 1.3% 0.4~
Tex, (0.9) 0.35 1.7 0.9 3.9
(12) (12)
75’/"?‘ sig. ) n.s.
Mﬁ*’" Hillsbora, 1.9+ 0.60~ 2.3t 1.5-
Dol Tex. (2.1) 0.9 2.6 0.6 2.8
- 4) (4)
sig. sig.
Andrews, Tex. 4.3% 1.4~ 1.1z 0.1-
(5.6) 1.8 8.7 0.5 2.3
(30) (30)

%Each value used in the computation was the average of at least
three replicate aralyses and was corrected for dilution by

b ACD solution by multiplying it by 1.3.
taken to be the difference between the amount of inorganic
fluoride measured in ashed and unashed aliquots of the same

¢ sample

dby t-test assuming equal variance in each group

The difference between Rochestsr and Andrews is statistically

significant,

1121.0015
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Table TII

MASS BALANCE, RECOVERY AND PURIFICATION

FACTOR FOR STEPS IN THE PURIFICATION SYSTEM

b
. Amt. R—Fa Recovery

Page 17 of 23

Dry Wt Purifi-
Fraction _grams nmoles b4 cation
human plasma 200 1725
(ACD, 2.5 liter £273(6)
batch)}
Methanol Extraction
extract 10.1 1476 85.6 17 X
*60(6) #14,0
residue — 105 6.1 -
+37{4) 1.0
Sephadex Column
Fraction I - - 125 7.3 -
118(4) 1.6
Fractions II + III 1.29 1195 69.3 108 X
*129(6) +13.3
Fraction IV —— 118 6.8 -
+29(4) +1.2
Silicic Acid Column
major peak .03° 630° 36,5 2,440 X
other peaks - 240d 13.9 -—
combined

8 ean + SD{(n)

percent of the amount of E=F in the original plasma sample,

mean * SD

estimate based on weighing the contents of two tubes in the center

of the major peak

estinate based on area under peaks from grarh

1121.0016
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Table IV

RESULTS OF NMR SPECTROSCOPIC ANALYSIS

Peak

Chemical Shifta, Ppm

Designation Sample
A ~70.7
B -71.8
c -80.0
D -81.0
E -114.3
¥ -120.3
G -121.5
H -122.3
I -126.0

Perfluorc~
octanolc Suggested
Acid Assipnments
~CFy groups at
branch points
terminal -CF; in
branched isomers
terminal -CF3 in
-82.6 straight chain
-120.2 ~CF;~ next to Xb
-123.1
~CF2— in
branch points
"12?06 . -CFz"' next to

terminal -CF,

Page 18 of 23

aExternal referencing to CFCl, was used for the chemical
shifts, and these are expressed with positive numbers

_ to lower field (i.e., higher frequency).

where X is likely to be -CO-Y

1121.0017

3MA00257437
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ANDREWS, TEXAS
- 56 ppm
HILLSBORO, TEXAS
21 ppm
. CORPUS CHRISTI, TEXAS
....... ;rm,mm,%f/m';%’f%mw 0.2 ppm
, 7 ROCHESTER, N,
;/% ALBANY,NY.
mmﬁ%m’l%/////ﬁ%., <01 ’PP'M
01 01502 03 04 060810 15 20 30 40 60 010

_PLASMA [F], uM

Figure 1. Relationship Between the Concentration of

Fluoride in Buman Plasma and the
Concentration of Fluoride in the
Drinking Water

o

3MA00257438
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RELATIVE FREQUENCY

Date Filed 02/15/22 Entry Number 2174-12  Page 20 of 23

TOTAL |

ANDREWS, TEXAS
56 ppm

:4

o
HILLSBORG, TEXAS

21 ppm

CORPUS CHRISTI, TEXAS
09 ppm

%

ROCHESTER, N.Y.
1.0 ppm

Figure 2,

T T T T T
0r Q502 03 04

T
06 0810 15 20
PLASMA [R-F, uM

T T TTm
30 40 60 8010

Relationship Between the Concentration of
Organic Fluorine in Human Plasma
and the Concentration of Fluoride
in the Drinking Water

3MA00257439
1121.0019



2:18-mn-02873-RMG  Date Filed 02/15/22 Entry Number 2174-12  Page 21 of 23

A== —-a R-F
03f *——°F

/

CONCENTRATION, uM
ABSORBANCE, 280nm -

TUBE NO.

Figura 3, Separation of Flioride and Organic Fluorine
in Human Plasma by Electrophoresis

& sample (about 45 ml) of human plasma was electrophoresed

in pH % buffer and fractions between the sampling port

(near tube 72) and the positive pole (near tube 1} were
analysed for the fluoride content of both ashed and unashed
aliquots. Relative concentrations of protains were estimated
by absorbance at 280 rm,

3MA00257440
1121.0020
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Figure 4, Distribution of Organic Fluorine from Human
and Bovine Plasba in Fractions from
Silicic Acid Chromatography

1121.0021
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Figure 5, ¥MR Spectrum of Qrganic Fluorocompound (s)
Isolated from Human Plasma
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* Q- UbA h 9.
IM "CONFIDENTIAL”

CHRONOLOGY - FLUOROCHEMICALS IN BLOOD

A5 20 911

. 19753 - Initiating event. J.D, LaZerte réeceives phone
call Trom W.5. Guy. W.5. Guy, D.R. Taves, and ¥W.S. Brey Jr. are
to present & paper at the Chicago A.C. & S, meeting entitled
"Chargeteristics and Concentration of Organic Fluorosowpounds Pound
in Human Tiasues™. W.5. Guy was attempting to locate the source of
the organic flucrocompound and thought that SCOTCEGARD might be the
source. J.D. Lgierte advises Guy not t¢ speculate.

Augugs EE, 1975 ~ At the request of Commercial Chemicals Division
Cantrol Reaearch sends BE.W. Nippolt fv the Chicage ACS Mseting to
hear the paper by Ouy, Taves and Brey. A copy of the 19F NMR

spectrum of the fluorochemical isclated from humsn bicod is shown.

- At & Joint CRL-CCD meeting B.W. Nippclt presents

ﬁatal rom---e: hicago ASC paper of Guy, Taves and Brey. 4 copy of
the ~“F spectrum of the fluorochemlcal lsolated from human blood is
shown.

September 21, 1975 - Commercisl Chemicale Divigion Laboratory bhegine -
submitting ten samples of perfluorccarboxylic and pai luorosulfonie
acid derivatives to Central Research Analytical for ““F NMR enalysis
in an attempt to Ldentify the material found by Guy and Taves in
human blaed,

September 22, 1875 - Taves calls J.D. LaZerte to see if 3M will

further analyze sample of fluorochemioesl isoleted from human blood
and is given a gqualified *yes™. Fuprther requests that we open
contents of FDA (Fc-&gi'{-) petition to him and 15 given an unqualified
no, Taves indicatez "strong and continuing" interest in finding
source of fluorochemipal.

1, ~-Central Research Analytical aubmits research
proposal. to determine quantity and character of organic fluorine
in buman-blood with an estimated profect duration of 5 months and
estimated cost of $12,000. .

Novenber 6, 1975 = Of the ten aampléﬁgsuk' tted on September 21,
1375, Centpral Hesearch rggorts that the ~“F NMR analysis shows that
or its salts matches that presented by

the spectrum of GgFy,S0.H
Quy and Taves. -
¥CgF, 48054 - Lbg, (Oral) Leas then 630 mg/Kg - Toxig

CgF14803K - Ln5ﬁ {Cral) About 1250 mg/Kg -~ Moderately Toxic

Made Available by 3M for Inspection and Copying as Confidential Information: IMAT0035028
Subject to Protective Qrder In Paimer v. 3M, Mo -C2-04-6300
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- 2 e

December 16, 1975 -~ J.D. LaZerte, H.E. Freler and J.E. Long visit
Guy and Taves at University of Rocheater. Agreement is reached
that 3M will attempt %o isclate and jdentify fluorochemipals in

blood,

February 17, 1976 - Central Research Analytical completes development
ol accurate enalytical method for determining ppb quantities of
organic fluorime in human blood. Method is teated on sample of
pooled serum {rom imerican Red Cross.

April 14, 1976 - Central Reserach Analytical completes analysis of
foup Giood semples from Commercial Chemiosl Division personnel.

Laboratory perscnnel exposed to flucrochemicals heve up to 100 times
"normal" amounts of organically bound fluorine in their blood,

May 4, 1976 - Taves calls D.F. Hagen of CRL and requestsa help in
developing & chrometographic methed for snaliyzing perflucro-getanolie
acid. He requesats that we analyze some of his perfluoroccanoic acid.

W « H.E. Preler calls Taves. Agrees to analysze their
sample by gas chromotography. N -

June 29, 1376 - Central Research Analyticel completes analysis of
nine blood Baiples intluding three from Chemolite. Chemollite per-
sonnel exposed to fluorochemlicals bave up to 1000 times "normal”
amounts of organically bound fluorine in their blcod. Results from
previously exposed laborstory personnel indicdte that organiecally
vased flvorine remains in the blood for an indefinite perioed.

July 19 a*l?{ﬁ = '3M Medical Department ,_i‘n_;l,_tiatea:ﬁ_r'oﬁ'q to study
ood chemistry of peraéns expoged £0.fluorochkemicals.

August 23, 1976 ~ Central Research Analytical completes anAlysis of
nine blood samples indluding eight from Cordova., Cordova personnel
exposed to fluorcchemicals have up to 50 times "normal™ amountes of
organically bound fluorine in thelir blcod. _

August 26, 1976 - Central Research Analytiocal isolates end charac-
verizes fluorochemical from bloed of Chemolite suparvisor. The
rlubrochaggoal i6 identified an» c?rlscozx or one of 1ta salts by
G.c. and “7F HMR. -

ction anc Copying as Confidential information; IMAT0035026

i ] for Inspe i
Mada Available by 3M for Insp €2-04-6308

Subject to Protective Order In Pajmer v. 3M, No.

3M_BELLO0054590
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'6 - Central Research Analytical completes analysis of the
& ich were fed FC=807 at 1000 and 3000 ppm for 30 days.
‘ne mice which were fed FC-807 had roughly 4000 times &8 much organi-
cally bound fluorine in their blood as "nonexposed”™ mice.

September 17, 1876 - Central Research Analytical charasterises the
fluorochemicel metabolite from the mouse feeding stufies as
cs.FHSOBH or one of ite salts. Characteriestion by ° NNH.

September 20, 1676 « H.E, Freler ¢alles Taves to keep him informed
gf our Intersest, Odave Taves results of CRL analysis of the e‘f’lﬁméu
which Taves ssnt, Taves is also told: b, ' :

1. We are using & modified Wickbold method for fluorine anslyais,
2. We have mnalyzed pooled Red Cross plasms and found organic
fivorine lavels comperable to those in the litergturs,

3. We have not yet begun to isolate fluorochemicals in pooled Red
Cross plasma.

976 ~ Centrsl Research Anzlyticel completes anelyaies of
thirteen blood samples including seven from Decatur. Decatur pere
sonnel sxposed to fluorochemicals have up to 300 times “normal®
levels of organically bound fluorine in their blood. Other samples

show:

L. -Rats exposed to FC-TO do not have FC-TQ in thelr blood.

§

2. Individuals exposed to fluorcchemicals Qver twenty years ago
and not expoped since, have "normal™ organically bound fluorine
levels.

October: 18, 1976 - Central Heseiréh Analytical isclates =nd charac
Terlzes Tluoroshemical from blcod of Decetur csll operstor. The
ﬁggmmm“l 1s identifled as CgFy,50.H or one of its saltes by

October 20, 1976 = H. B, Freier calls Taves to report results 6o - K
snalysis of £ isb@gﬂ_. sample suppiied by -!‘gﬂg. .

October 28,-1976 ~ Dr. leon Singer requeste sample of C.F. '

November §; 1976 = 3M sends 23 g CyF;400;8 to Dr. Leom Binger

Made Avaiable by 3M for inspaction and Copying as Corfidential information: 3MAT0035030

Subject to Protective Crder in Palmer v. 3M, No. C2-D4-6308
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-k -

-

Hovember 17, 1976 - Central Research &nalytical completes analysis

of six blood samples from Chemgiite personnel exposed to fluoro-
chemisals and sgain Tinds up to 1000 times "normal” levels of grganic
fluorine. Further gnalysis of one indlvideal's blood showed both
CrngCOEH and C&Flvsoaﬂ to be present.

Blood samplee are sent to General Activation Analysis to see 1f
Neutron Activablon Analysls can be used for determining organleally
bound {luorine.

December 1, 1876 - Industrisl Hygiene begins medical examination of
Chemolite personnel inciuding those exposed to fluorochemicals. Ex-
amination includes blood, urine and encyme anulysis a8 well g3 &
partial physical exsmination.

Jan ” = J. B. Long arrsnges t¢ supply Centrsal Research
Analytical with blood &nd liver samples from rats exposed to FC-43

771 =~ Central Ressarch Analybtioal is unable to detecs
43 i ood of rats exposed to FC-43, but finds that organiecally
bound fluorine is present in the blood of exposed rats at seven times
the level of a control.

January 15, 1977 - Industrial Hyglene completes medical examinstions
T Chemolite personnel. Those exposed to fluoroshemlcals show no
medical sbhormalities which can be attributed to fluorochemieal

exposure.

January 20, 1977 - Attempted analysis for organigally bound fluorine
in blood by General Activation Analysis using photon activation is
unsugeesslful.

Japuary 27, 1977 < Central Research Analytical completes method for
determining organically bound fluorine in whole blood. Blood samples
From Amerisan Red Cross donors have "normal®™ plasma levels of organic

fluoride,

Fobruary 3, 1877 - Central Research Anelytical completes wrok on livere
of rats exposed to PC-43. OGas chromotography shows FC-43 to be present
at approximately Sppm. Total organic Tluorine level 1s 6.7 ppm in
exposed rats as compared to 7.8 ppm in the gontrol.

ection and Copying s Confidential Information. MA1003503

Made Avallable by 3M for insp M. No, C2-04-6309

Subject to Protective Order In Palmer v, 3

3M_BELLO0054592
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P _asiepy &, 1977 ~ Uentral Hesearch Analytleal completes work an
v o, nd livers of rats fed 2000 and 10,000 ppm ¥FC-BB? for 30
r‘a:,«‘ Rty fed at 3000 ppm show an organic fluorine level of

% ppm in bloced while those fed at 10,000 ppm show a level of
126 ppm. {Control = 0.03 ppm.)

Anelysis of the livers of the rats fed at the 10,000 ppm level
show an organic fluorine level of 5C0 ppm (cﬂnt:ﬂol = 1 ppm}.

Hohruary i, 1977 - Central Reseprch nalyticsl begins a soncentrated
2 E0eTE o charascterize CyF 80311 derivatives in the 10 ppb range
using the das ﬂh:‘mtogrgpl@

prii 12, 1977 - J. D. LaZerte reviews status of organic fluoro-
ghemieals in blood with J. ¥, Erwin and P, H. Echertler of
Personal Care Products. Decision made to determine amount of
organicalily bound fluorine in blood of individuals whe uss Skaid
Brand Repellents.

May 5, 1977 - Central Ressarch Analyticsl completes analysis of
. ‘Blcod From 3 employees at High Point, Worth Carolina. Organically
" bound fluorine level iz on the high side of *noxmal”.

4 June 9, 1%77 - Central Research Analytical completes analydls of
bﬁﬁ from three employees who use Skaid Brand Repellents. ALl .

i blood samples contain organically bound fluorine at higher than
: “normal® levels. One sample is ten timed "normal™.

1977 - J. D. Lafierte reviews status of crganic fluorochemi~

# In Diood with J. A. Muhlenpoh and R.W.H. Chang of Home Health
Care Products. Muhlenpoh and Chang review plans for use of fluoro-
chemicals in pl.ague and sarrier prevention.

July 6, 1917 - J. E. Long submite mtative schedule for chroaic
{city/carcinogenity study on FC-807 metabolita, rc—u:; and
Ethyl FOSE Alcohol.

July 29- 1377 - July issue of "Flioride™ containa special report on

EARY Fluoride synpusiw held on rebmry 25, 1877. Guy and Taves
pooled plasms and attribute its

again report findin
presenca m industy ul pgdu-&i m@h &8 SCOTCHIARD and SBPEL.

JB ._ » B?? = Toxicology proposas four studies to be carried out

TCHGARD and FLUORAD type products. Purpose of studien is
to detnmim 1f thess materials can enter tha blood in significiat
guantities.

PR

S S R W —

Mada Available by 3M for ingpection and Copying as Cenftderma! information, 3MA10035032

Subject o Protective Crder in Palmer v. 3M, No. C2-04-6309
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Darwin Exhibit

DL9

FORM 2643-c PwO

2
o
=
=
2
2
s
x
o

Report No. . 8448 ____________

Date.__ _Novembex 6, 1975 ___

Subject: Fluorine-19 NMR of ten samples

Requestor: R.A._Prokop ... Dept. Name __Cowmn,.Chem. Proj. No._91501624
Request No. .C43831.__.____. Dated _____ 9/22/75..

C43832 9/22/75
Report: C43833 9/22/75

C43835 9/22/75

C43836 9/22/75

C43847 9/23/75

C43848 9/23/75

C40004 10/21/75

The following samples were submitted for analysis by fluorine
NMR spectroscopy: C7F15CO H, C7F15C02CH C8F17SO NHZ’

C8F17SOSH, Methyl FOSE, Ethyl FOSE, FC 95, FC 807, FC 808,

and FC 824. Of the _compounds submitted C8F17SQ}H resembled Vi

most clgiily the fluorine NMR spectrum glven at the Chlcago
A.C.S. meceting on August 26 1975 by wW.S. Guy.

Cikail - Lt

RICHARD A. NEWMARK

/KD
c: J.E. Long 220-2E
Exhibit
1123
State of Minnesota v. 3M Co.,
Court File No. 27-CV-10-28862
Made Available by 3M for Inspection and Copying as Confidential Information: 3MA00967400

Subject to Protective Order In Palmer v. 3M, No. C2-04-6309

1123.0001 #121.1
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exhibitsticker.com

1978  Using a preconcentration method and NMR, Guy and Taves report presence of orgsnic fluorine
compounds in blood bank blood from arcund the country (average concertration about 0.03 ppm OF |
whnchmmondswabomwppbPFOS) Workwﬂmmmdmwmfum(ACS’l)md

mistry 1oy T ynds, “Organic Fluorocompounds in
!-nmnPhsm.PrevﬂemeandWMm 1nl977 GnyandTmlwpothmstthOAAmh
OF compound. This is hever satisfactorly verified (e.g by MS or by NMR).

1975 - probably in September, According to Richerd Newmark, Dallas Zimmerman (3Mer) obtained copy
of the NMR spectra at the meeting and spoke with CAL shout the possibility of a 3M-produced
contaminant.

1976 - by October, CAL hag the ahility to measure PFOS in sera using NMR (report #AR7230)

According to Richard Newmark, CAL team lead by Don Hagan and Jon Belisle (Richard
Newmank « NMR) confirm that Guy and Taves” specira reflects the presence of PFOS - not POAA - as the
major OF compound.

According to Richard Newmark, Newmark generates 6 reports to this affect. Can we locate any
of these reports?

According to Richard Newmark, Newmark analyzes samples he receives from Hagan that he
belicves are blood bank semples but docs not know for sure. Can we locate the notebook that
references the identity of the sample in order to mateh it with microfisched spectra?

1977  Unspecified fluorochemical (called “B”) is identified in sera samples from High Point, NC. "No
conclusions are made about the specific compound, but data is attached.  Analysis was by GC,

1977  Elevated R-F values are found in 3 3M employees who use Ensure and Skaid skin care products.
Report suggest that there’s not enough samples for specific compound id, yet GC data is attached
indicating presence of “B™,

1979  Guy and Taves author a paper specalating that POAA is the main OF in human blood.
According to Richard Newrnark, Guy and Taves send this paper 1o CAL for review.

Acgcording to Richard Newmark, 3M lawyers urge CAL not to release the true identity (PFOS) of
the OF compound.

Belise, Hagan, and Bunnelle publish internal reports measuring POAA and PFOS in worker
blood using GC/ECD. (report # A73629)

Belilse andi Hagan publish a paper sugpesting the accuracy of Guy and Taves” conclusions about
the identity of the OF found in blood. They propose & new analytic method (derivitization followed by
GC/BCD anzlysis) for the analysis of POAA extracted from tissues and fluide. Recoveries of POAA are
determined by spiking human sera free of POAA. Doesa’t the ability of these researchers to verify
blank (with respect to POAA) sers prior to spiking indicate that Guy and Taves conclusion was
ingccurate? Analvtical Biochemistry; “A Method for the Determination of Perfluorooctanoic Acidin
Blood and Other Biclogical Samples™,

Need copies of any papers Guy and Taves published from 1975 on.

Concentration of branched isomer in metsbolised material confirmed (5/77, report #C46956) and (5/6/77,
report #A64037)

SMA10039277

3M_BELL00054594
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Commerc 1AL CHEMICAL Probuct LINES

GENERAL ToxIiCITY

SuLroNic AciD & CarRBoxyLiC AciD DERIVATIVES
A. REview oF SUBCHRONIC DATA

B, METABOLISMlDATA

SUMMARY

Page 2 of 36
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COMMERCIAL CHEMICALS PRODUCT LINES

“FLUORINERTS” ELECTRONIC LIQUIDS
"FLUOREL/KEL-F" | ELASTOMERIC RUBBER/PLASTICS

“LIGHT WATER" AQUEOUS FILM FORMING FOAMS
| FIRE FIGHTING LIQUIDS

"SCOTCHGARD, SCOTCHBAN* TEXTILE/PAPER TREATMENTS

"FLUORAD" | SURFACTANTS

3M_AFFF_MDL00080684
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“FLUORINERT” ELECTRONIC LIQUIDS
PERFLUORINATED CARBON CHAINS
FC-88  PERFLUOROPENTANE  (gFy9

FC-72 PERFLUOROHEXANE C6F14

BLENDS OF PERFLUORINATED CYCLIC ETHERS AND PERFLUORINATED CARBON CHAIN
FC-75 CSFIBO (cycLic) + CSF].S

T

Q\ /ﬁ
0

USES; VAPOR PHASE SOLDERING, QUALITY CONTROL FOR ELECTRUNIC PARTS,
HEAT TRANSFER FLUIDS, COOLING OF ELECTRONIC COMPONENTS

3M_AFFF_MDL00080685
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“FLUOREL/KEL-F” ELASTOMERS/THERMOPLASTIC

"FLUOREL" FLUOROELASTOMERS

COPOLYMERS OF

H F
\ Vs
VINYLIDENE FLUORIDE C= c\
F
PERFLUOROPROPENE F CF3
\c = d’
7/ \
F F
"KEL-F” THERMOPLASTICS
COPOLYMERS OF
: H F
\ -
VINYLIDENE FLUORIDE cC=cC
/ N
| H F
CHLOROTRIFLUOROETHYLENE F\ _F
c=cC
/
F \‘ca

USES: “FLUOREL”: HEAT RESISTENT
O0-RINGS, GASKETS, ETC.

“KEL-F": ACID/BASE RESISTANT THERMOPLASTIC LAQUERS,AND COATINGS
FOR ALUMINUM, COPPER, STEEL & PLASTIC
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TOXICITY SUMMARY OF

FLUOREL"” AND KEL-F” PRODUCTS

"FLUOREL” EvLASTOMER
PRIMARY SKIN IRRITATION (RABBIT): 0.0/8.0 NON-IRRITATING

ACUTE INHALATION, THERMAL DEcomposiTion: 10/10 DEATHS ToXIC
PRODUCTS AT 260°C,

"KEL-F" THERMOPLASTIC

ACUTE ORAL TOXICITY (RAT): >5 GM/KG  PRACTICALLY NON-
: TOXIC
PRIMARY SKIN IRRITATION (RABBIT): 0.0/8.0 NON-IRRITATING
EYE IRRITATION (RABBIT): 15.5/110,0 MINIMALLY IRRITATING
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"LIGHT WATER” AWUEOUS FILM FORMING FOAMS

TyPIicAL FORMULATION: FC-203

2-3%
1-2%
3%
2%
65%
257%

FLUOROCHEMICAL FOAMER*
FLUOROCHEMICAL SURFACTANTST
HYDROCARBON SURFACTANTS
SOAP

WATER

BUTYL CARBITOL

*FLUOROCHEMICAL FOAMER

CHyCHOHCH;SOzNa
CeF 1350oNC3HEN (Cliz)oCoHyOH

+FLUOROCHEMICAL SURFACTANT

FC-95 - CgF1750 3K

USES: FIRE EXTINGUISHING LIQUIDS
ESPECIALLY GOOD FOR EXTINGUISHING SOLVENT AND FUEL FIRES
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*SCOTCHGARD/SCOTCHBAN” TEXTILE/PAPER TREATMENTS

“SCOTCHGARD” TEXTILE TREATMENTS

FLUOROCHEMICAL EMULSTONS

FC-234:

30% SoLips TERPOLYMER: METHYL FOSE ACRYLATE/

FC-378:
30% Sorips 2 ET
FOSE+/TDI:

*MeFOSE AcrRYLATE:

+ETFOSE:

BUTYL ALCOHOL/
poLY MEG 2000 DIMETHYL ACRYLATE

IN: WATER ,
METHYL ISOBUTYL KETONE
. ETHYLENE GLYCOL

URETHANE

IN: WATER
METHYL ISOBUTYL KETONE
ETHYLENE GLYCOL

0
f

CgF17S0pN(CoH3)CoH, OH

USES: PROVIDES SOIL, STAIN AND WATER REPELLANCY TO A VARIETY OF FABRICS,
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“SCOTCHBAN” PAPER TREATMENTS
FC-807: 33% SOLID SALT OF A FLUOROCHEMICAL PHOSPHATE ESTER
[ CgF17509N(Cottz) CHyCHo0 23@ ONH

IN WATER AND ISOPROPYL ALCOHOL

USES: OiL anp STAIN RESISTANCE IN PAPER PRoDUCTS, FC-807
IS CURRENTLY APPROVED BY THE U.S. Foop AND Drue
ADMINISTRATION FOR USE IN FOOD PACKAGING.
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"SCOTCHGARD/SCOTCHBAN” TOXICITY SUMMARY

Sus-
GPS LD5g CHRONIC
SCOTCHGARD PSI HSP* El AOT [.T. AMES DATA
FC-214 0.0 Nes. 0.0 .56/k6  Low K No
HAZARD
FC-234 0.0 N.K.  47.31 >56/K6 N.K, N.K, No
MODERATELY
FC-380 0.0  Nes. 8.0 >106/Kk6  Low Nes. No
MINIMALLY HAZARD
FC-388 0.0  Nes. 15.3 >5e/k6  Low Nes.  No
MmILDLY HAZARD
SCOTCHBAN
FC-807 0.0 NeG, <15,0 >15,86/k6c  N.K. NEG. Yes
 MINIMALLY
FC-808 <]1.6 N.K. 4.0 >156/k6 N.K. NEG. YES
MINI- MINIMALLY

MALLY

*GUINEA Pic SENSITIZATION HuMAN SKIN PaTcH STuDY

3M_AFFF_MDL00080693
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YFLUORAD” SURFACTANTS
PERFLUOROOCTYL SULFONIC ACID DERIVATIVES
-+
FC-95: C8Fl7803 K

-+
FC-99:  CgF7S03HoN (CHyCHyOH),
FC-128: CgF17S0)NH(CHy) 3N (CH3)3*1"

CARBOXYLIC ACID DERIVATIVE
FC-143: C;F13C00°NH,"
USES: REDUCE SURFACE TENSION OF AQUEOUS AND NON-AQUEOUS

SYSTEMS: ETCHING BATHS. SPECIALTY INKS. FLOOR
POLISH EMULSIONS AND PHOTOGRAPHIC SOLUTIONS, TEFLON

EMULSIFIER.

3M_AFFF_MDL00080694
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MANUFACTURE OF FC-143
CARBOXYLIC ACID DERIVATIVE

100% PERFLUORGOCTANOIC ACID C_F._COH + NH

\L? 15 2 3

C7F15C02NHq

FC-143

3M_AFFF_MDL00080696
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MANUFACTURE OF ETFOSE ALCOHOL AND FC-95

| H_NH
CF SOF + CH M

8 17 5
h
C F__SO_NH
g 17 2'\l
C_H
25

l R CIC,H, 0 + NaCO,

S0 N-C_H OH DE
‘sF17 2l 2y eRY

C_H
25

DISTILLED

CSFl 7SOéN < 2'HL|0H NARROW RANGE FM-3422 ETFOSE

C.H
25

-+

CF _SO K

0
2

F .
8 17

FC-85

3M_AFFF_MDL00080697
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MANUFACTURE OF FC-807
f2“5
C8F17502NC2H40H + POCL3
FM-3422

lo

5-157 R-0-P-CL,

| ]
65751 (R)pP-L  (R)g-P 15-25%

« Hy0
|Oj 2
R-03P-(0H),

|
RZ-E—DH Rz-P =0
[ 1SOPROPYL ALCOHOL
Ho0
NH,OH
R—O-P-(ONHq)z

0
Ry-P-ONH,

R3'P = O

l 'SETTLE: FILTER
H2'0 + JPA

FinaL ProDuUCT

FC-807
80-90%7 niEsTER

3M_AFFF_MDL00080698
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PRODUCT LINES BASED ON

PERFLUOROOCTYL SULFONYL ACID DERIVATIVES

"FLUORAD” SURFACTANTS 27

"SCOTCHGARD” FaBric aND TEXTILE TREATMENTS 58

“"SCOTCHBAN" Paper TREATMENTS 10

”| IGHTWATER” Aaueous Fium ForMING Foams 10
(C5 SuLronyL AciD DERIVATIVES)

3M_AFFF_MDL00080699
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CHRONOLOGY OF EVENTS LEADING TO THE

INITIATION OF 90 DAY STUDIES

1971 D. R. TAVES REPORTS ORGANIC AND INORGANIC FORMS
OF FLUORINE IN HUMAN SERUM.
. : ‘ 1
1975 TAVES PRESENTS ~°F NMR SPECTRA DATA To 3M
1
CRL 1DENTIFIES "°F NMR SPECTRUM AS C8F17SO3H
OR ITS SALTS
1976 ANALYTICAL METHOD FOR LOW LEVEL DETECTION OF
R*F' DpEvELOPED
3M WORKERS SAMPLED
CARROXYLIC ACID IDENTIFIED IN 3M EMPLOYEE
C/F15C00"H*
+
1977 AnaLysis oF R'F' LEVELS IN SHORT-TERM ANIMAL

STUDIES BEGINS

90 pay STUDIES oN FC-143, FC-95 AND FM-3422 INITIATED

3M_AFFF_MDL00080700
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Dose
10ppPm

30prPM

100PPM

3U.UPPM.

1000ppm

90 DAY ORAL STUDY, FC-143, RAT

DeaThs

0/10

0/10

1/10*

1/10*

0/10

PHARMACOTOXIC SIGNS AND PATHOLoGY

NO REMARKABLE PATHOLOGY

IN MALES: INCREASED LIVER AND KIDNEY
WEIGHTS

IN MALES: INCREASED KIDNEY WEIGHTS

IN MALES: [NCREASED LIVER AND KIDNEY
WEIGHTS, SOME LIVER PATHOLOGY

IN MALES: LIVER DISCOLORATION WITH
SLIGHT HYPERTROPHY OF THE HEPATOCYTES,
BLooD EFFECTS.

*RATS DIED AFTER BLOOD COLLECTION,

3M_AFFF_MDL00080701
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DOSE
3 MG/KG/DAY

10 me/Kke/DAY

30 Mc/KG/DAY

100 M6/ KG/DAY

90 DAY ORAL STUDY, FC-143, RHESUS MONKEY

DEATHS
0/4

0/4

3/4

4/4

PHARMACOTOXIC SIGNS, PATHOLOGY

SOET STOOL, OCCASIONAL EMESIS.
INCREASED PLATELET COUNT

ANOREXIA, PALE FACE & GUMS
INCREASE IN ACTIVATED PARTIAL
PROTHROMBIN TIME (APPT)

SAME AS ABOVE, SWOLLEN FACE AND EYES
DECREASED ACTIVITY PROSTRATION
DeaTH 7-12 weEEKS

HiGHLY INCREASED APPT,

PATHOLOGY REVEALED HEMOPOETIC EFFECT

SAME AS ABOVE,
DEATH 2-5 WEEKS.

3M_AFFF_MDL00080702
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90 DAY ORAL STUDIES FC-95, RAT

Dose DeATH PHARMACOTOXIC SIGNS & PATHOLOGY

30pPM 0/10 NO SIGNIFICANT PHARMACOTOXIC SIGNS.
PATHOLOGY REVEALED SOME MINOR LIVER
EFFECTS,

100ppem 5/10 INCREASED SENSITIVITY TO EXTERNAL STIMULI.

ConsuLsions, CNS eFrecTs.

LiVER NECROSIS, GBI TRACT HEMORRHAGING.
HEMATOPOETIC EFFECT: THYMUS. SPLEEN
AND MESENTARY LYMPH NODES.

300ppPM 10/10 INCREASED SENSITIVITY TO EXTERNAL STIMULI.
EMACIATION, CONVULSIONS,
‘HuNCHED BACK.
PaTHOLOGY SAME As 100ppM

1GOOPEM 10/10 SAME AS ABOVE.

3000ppM 10/10 SAME AS ABOVE. REDUCED MOTOR ACTIVITY.

3M_AFFF_MDL00080703
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90 DAY ORAL RHESUS MONKEY STUDY FC-95 I.

Dose
10M6/ ke /DAY

30mG/ kG /DAY
1006/ K6/DAY

300M6/KG/DAY

DEATH
474 (11-20 pay)

4/4 (7-10 pay)

474 (3-5 pay)

474 (2-4 pay)

PHARMACOTOXIC SIGNS & PATHOLOGY
ANOREXIA., SLIGHT TO SEVERE

DECREASES IN ACTIVITY. EMESIS,
BoDy TREMORS. TWITCHING. CON-
VULSIONS AND PROSTRATION.,
LIVER DISCOLORATION NOTED BUT
NO HISTOPATHOLOGICAL EVIDENCE
OF DAMAGE.

SAME AS ABOVE.

SAME AS ABOVE.,

SAME AS ABOVE,

3M_AFFF_MDL00080704
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11, 90 DAY ORAL RHESUS MONKEY TOXICITY STUDY

DosE

0.5M6/KG . DAY

1.5mM6/x6/DAY

M.SMGZ;E/DAY

=
T
b
-
=

0/4

074

4/4 (5-7 week)

PHARMACOTOXIC SI6NS & PATHOLOGY

61 TRACT TOXICITY. LiPID DEPLETION
OF ADRENALS, ATROPHY OF PANCREATIC
EXOCRINE CELLS AND SEROUS ALVEOLAR
CELLS OF THE SALIVARY GLANDS.

(A] TRACT TOXICITY. SAME AS ABOVE,
Gl TRACT TOXICITY. SEVERE RIGIDITY,

CONVULSIONS, BODY TREMORS. PROSTRATION.
AND WEIGHT LOSS.

3M_AFFF_MDLO00080705
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Dose
30ppPM

100ppPM

300ppM

1000pPm

EODOPPM

10.000ppM

*D1ED AFTER BLOOD COLLECTION,

90 DAY RAT FM 3422

DEATH

0/10

0/10

2/10*

10/10

10/10

10710

PHARMACOTOXIC SIGNS & PATHOLOGY

IN MALES: INCREASED LIVER AND
KIDNEY WEIGHT,

INCREASED LIVER AND KIDNEY WEIGHTS.
LIVER AND KIDNEY DISCOLORATION,
LIVER: HYPERTROPHY AND NECROSIS,
KiDNEY: TUBULAR NEPHROSIS,
INCREASED SENSITIVITY TO EXTERNAL
STIMULI, EMACIATION, HUNCHED

BACK, CONVULSIONS, SAME AS ABOVE.

SAME AS ABOVE.

SAME AS ABOVE,

3M_AFFF_MDL00080706
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90 DAY ORAL RHESUS MONKEY STUDY FM 3422

Dose DEATH PuarRMACOTOXIC S1GNS & PaTHOLOGY

ImMc/k6/DAY 0/4 - DIARRHEA, NO REMARKABLE GROSS
OR HISTOPATHOLOGY.

MG/ K6/ DAY 0/4 DIARRHEA, NO REMARKABLE GROSS
OR HISTOPATHOLOGY

10MG/ kG/DAY 0/4 DIARRHEA, IN MALES INCREASE LIVER
WEIGHT., NO HISTOPATHOLOGY.

30mMG/ kG /DAY 1/4 BLooDYy Mucous IN STOOL. EMESIS.
DIARRHEA, [N MALES INCREASED
LIVER WEIGHT. - LIPID DEPLETION OF
ADRENALS. MODERATE ATROPHY OF
PANCREATIC EXOCRINE CELLS,

3M_AFFF_MDL00080707
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COMPARISON OF THE SUBACUTE DATA

FC-95 1s THE MOST TOXIC OF THE THREE COMPOUNDS.
FoLLoweD By FM-3422 anp FC-143

IN GENERAL MALE RATS WERE MORE SENSITIVE TO THE COMPOUNDS THAN
FEMALE RATS.

VNO APPARENT SEX DIFFERENCES WERE NOTED WITH MONKEYS.

THE TARGET ORGANS IN RATS WERE THE LIVER, KIDNEY, CENTRAL NERVOUS
sysTem (CNS), 61 TRACT, AND RETICULOENDOTHELIAL SYSTEM. In MONKEYS
THE LIVER AND KIDNEY EFFECTS WERE ABSENT. Gl TRACT DISTURBANCES,
RETICULOENDOTHELIAL S YSTEM AND CNS TOXICITY WERE EVIDENT,

MONKEYS WERE GENERALLY MORE SENSITIVE TO THE FLUOROCHEMICAL TOXICITY
THAN RATS, 10 PPM IN DIET ~/MG/KG/DAY

RaT MONKEY
FC-143 0/19 3 100 MG/KG/DAY 3/4 39 me/ke/pay
FC-95 5710 @ 10 mMe/Ke/DAY 4/4 4,5 me/KG/DAY
FM-3422 10710 @ 100 Me/KG/DAY 174 30 me/xe/DAY

3M_AFFF_MDL00080708
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METABOLISM STUDIES
POSITION OF CARBON-14 LABEL

-+
- C_F._*C00 NH
FC-143 F1"C00 K,
FC-95 CF *CFS0. K
- 715 23
CH

|25

- * NCH CH 0) PO
FC-807 (C,F “CF S0 NCH,CH 0) PO, 8K

+

4

3M_AFFF_MDL00080709
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. 14
ORAL ABSORPTION OF ~ C LABELLED FLUOROCHEMICALS

FC-807 | < 5%
FC-95 | | +95%
FC-143 +933

3M_AFFF_MDL00080710
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lesd
95 -70 %

f? 407,4/
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TISSUE DISTRIBUTION OF 14C LABELLED FLUOROCHEMICALS

FC-143 FC-95 FC-897
% OF DOSE u6/6 TISSUE vG/6 TISSUE
LIVER 2,5% 20,6 31
SPL&EN <0,5% 0.5 277
PLASMA 1,17 2.2 1.5
Bone Marmow  <0,5% 0.5 73
Kipney <0.5% | 1.1 1,7
ADRENALS <0.5% <0,5 3.9
. RBC <0,5% N R, 1.2
. Eve <0.5% 0.5 0.2
Lung <0.5% 1.1 N.R.

3M_AFFF_MDLO0080713
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Cumulative Excretion (Urine + Feces} of foal Carbeon-14 Aftex
a Singie Intravenous Dose of FC-143=""C (Mean Dose of
FC-143-""C: Cholestyramine Treated, 13.3 mg/kg; Control,
13.5 mg/kqg)

Mean of 5 Rats

100 <
84,3 4.3
Cholestyramine Treated
75 4 71.8x8.9

Control

50 4

25

) § )} L) . L ] 1}
4} 1 2 3 4 5 10 15
Days Post Dose
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WHAT HAVE THE ANIMAL STUDIES
ON FC-35 AND FC-143 SHOWN?

1., FC-95 APPEARS TO BE THE MOST TOXIC OF THE COMPOUNDS EXAMINED,

2, FC-143 aPPEARS TO BE THE LEAST TOXIC,

3. BoTH ARE WELL ABSORBED FROM THE GI TRACT.

4, FC-143 APPEARS TO BE QUICKLY ELIMINATED.

5. FC-95 1s stowLYy ELIMINATED.

6. - BOTH COMPOUNDS APPEAR TO HAVE EFFECTS ON THE HEMOPOETIC SYSTEM AND
GI TRACT. THE LIVER AND KIDNEY EFFECTS PRESENT IN RODENTS ARE ABSENT
IN PRIMATES.

7. MALE RATS ARE MORE SENSITIVE THAN FEMALE RATS,

8., PRIMATES ARE MORE SENSITIVE THAN RATS,

9, CHOLESTYRAMINE ADMINISTRATION MAY BE A POSSIBLE WAY TO ELIMINATE
FC IN THE BLOOD OF WORKERS.

3M_AFFF_MDL0O0080716
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2.

3,

OtHeR ANImAL Toxicity Stubies IN PROGRESS

Page 36 of 36

SURFACTANT SKIN ABSORPTION STUDY:CONTRASTING SOLID AND LIQUID FORMS

OF THE SURFACTANTS
TeERATOLOGY STUDY on FC-95 anp FM-3422

FURTHER INVESTIGATION PLATELET AGGREGATION AND APTT,

3M_AFFF_MDL0O0080717
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FPC-95, FC-143 and FM-3422 - 90 Day Subacute Toxicity Studies
Conducted at IRDC - Review of Final Reports and Summary

OVERALL SUMMARY AND RECOMMENDATIONS

FC-95 was the most toxic of the three compounds studied and certainly
more toxic than anticipated. It produced mortalities in rats at a dietary
dose of 100 ppm (A0 mg/kg/day) and in monkeys at an oral dose of 4.5
mg/kg/day. The primary target organs in rats were the liver, hematopoietic
tissues and upper gastrointestinal tract and in monkeys, the gastrointestinal
tract although no pathological lesions were reported. FC-143 appeared to be
the least toxic of the three compounds studied and produced no mortalities
in rats at dietary doses as high as 1000 ppm (¥ 100 mg/kg/day). However,
definite evidence of liver toxicity was seen at the high dose. In monkeys,
FC-143 caused deaths at oral doses of 100 (4/4) and 30 (3/4) mg/kg/day and
evidence of effects on hematopoietic tissue at these lethal doses. Like
FC-95 and FM-3422, FC-143 also produced clinical evidence of gastrointestinal
toxicity but no associated pathological lesions. FM-3422 caused deaths in rats
at dietary doses of 1000, 3000 and 10,000 ppm {~ 100, 300 and 1000 mg/kg/day
respectively) and in monkeys (1/4) at an oral dose of 30 mg/kg/day. The primary
target organ in rats appeared to be the liver although there was some gross
evidence of kidney and upper gastrointestinal tract involvement as well. In
monkeys, the gastrointestinal tract was affected clinically, but there were
no pathological lesions reported at necropsy.

The goals of conducting these 90 day subacute toxicity studies of
1) defining doses for chronic experiments and 2) obtaining general toxicological
information on the three compounds appear to have been met. However, several
gquestions surfaced that deserve further clarification. The apparent effect
of FC-95 on the liver and hematopoietic system of rats should be studied for
reversibility. The gquestion of clinical gastroinestinal signs in monkeys
with all three compounds without any gross or microscopic pathology is certainly
perplexing, but may not be worth further pursuit since the oral route is not a
likely one for man. If another study with FC-143 is conducted to help define
the gastrointestinal and hematopoietic effects, the dog should be considered.
Since the most likely route of exposure in plant workers is by inhalation, an
inhalation study, probably with FM-3422, could be useful in evaluating any
effects via pulmonary exposure. Marv Case and Bill McCormick are preparing
protocols for follow-up to the toxicity questions mentioned.

Because of the apparent persistence of these fluorochemicals in the body,
the most important question remains possible long texm effects. Although
lifetime rodent studies have limitations in predicting chronic effects
{carcinogenesis) for man, they are still considered the most reliable indicators
available. Unless there are adequate data through human epidemiological evalu-
ations that can reasonably assure relative safety of these compounds following
long term exposure, lifetime rodent studies should be undertaken as soon as
possible. It may be possible to limit the number of compounds evaluated in life-
time rodent studies to one or two if metabolic data can be used to establish
a common linkage between compounds.

3M_AFFF_MDL02174949
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INDIVIDUAL SUMMARIES

FC-95

Study No. 137-085 - 90 Day Subacute Rat Toxicity Study

Dietary levels of FC-95 were administered to five male and five female
rats/level at 30, 100, 300, 1000 and 3000 ppm which approximates 3, 10, 30,
100 and 300 mg/kg/day respectively. All rats at the three highest doses
and 5/10 at 100 ppm died during the study. Predominant signs observed in-
cluded emaciation, convulsions, altered posture, ocular, oral and anal dig-
charges, hyperreactivity and reduced motor activity. Mortalities occurred
in a sequence related to dose, with earlier deaths seen at the highest level,
There was compound and dose related evidence of reduced body weight gain and
fcod consumption with actual weight loss at higher lethal doses. At 30 ppm
only slight body weight effects were present. The most notable c¢linical
pathology effects were observed at 100 ppm (values not obtained at higher
levels) and consisted of enzyme level increases suggestive of possible liver
toxicity and decreased erythrocytic values {principally hemoglobin and hemato-
crit with slight lowering of red cell counts) indicating an anemia. Patho-
logically, the most consistent and apparent compound related effect involved
liver, hematopocietic tissues (thymus, bone marrow, spleen, mesenteric lymph
nodes), gastrointestinal tract, muscle and =zkin.

In summary, FC-~95 was relatively toxic to rats causing mortalities at
dietary doses as low as 100 ppm (* 10 mg/kg/day). Primary target organs
appeared to be liver, hematopoietic tissues, stomach and small intestine
with some indication of a compound related effect in muscle and skin.

Study No. 137-087 - 90 Day Subacute Rhesus Monkey Toxicity Study

FC-95 was administered by gastric intubation as an aqueous suspension
to two male and two female rhesus monkeys/level at doses of 10, 30, 100 and
300 mg/kg/day for up to 20 days. Because of unexpected early mortalities in
all monkeys at all levels (days 2-4 at 300, 3-5 at 100, 7-10 at 30 and 11-20
at 10 mg/kg/day), the study was inconclusive. Prominent signs observed
consisted of anorexia, decreased activity, emesis with some diarrhea, body
stiffening, general body trembling and twitching, weakness, convulsions
and prostration. No clinical pathology work was done because of the short
atudy duration. The only pathological lesions reported consisted of gross
yellowish-brown liver coloration at 100 and 300 mg/kg/day but no histo-
pathologic basis for this finding was observed.

In summary, FC-95 proved to be considerably more toxic to monkeys than
anticipated resulting in early deaths preceded by gastroinestinal and central
nervous system signs. Although far from definitive, this study suggested the
gastrointestinal tract and possibly liver as target organs.

3M_AFFF_MDL02174950
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Study No. 137-092 - 90 Day Subacute Rhesus Monkey Toxicity Study (Second
Study)

Since all monkeys died in the first PC-95 study (137-087}), a second
experiment was conducted using oral gavage doses of 0.5, 1.5 and 4.5 mg/kg/day
administered to two male and two female monkeys/dose. The controls were the
same monkeys used in the first FC-95 experiment. All 4.5 mg/kg monkeys ex-
hibited signs of gastrointestipal tract toxicity (anorexia, emesis, black
stools, dehydration) starting on day 1 or 2 of. the study, and all died or
were sacrificed in extremis between weeks 5-7. Prior to death, these monkeys
showed marked or severe rigidity, convulsions, general body tremors, prostration
and loss of body weight. The monkeys at lower doses all survived, but evidence
of gastrointestinal toxicity was observed both at 1.5 and 0.5 mg/kg/day. The
only consistent clinical pathology observation reported was decreased alkaline
phosphatase values at all three doses. No gross pathological lesions considered
compound related were observed and the only microscopic patheology of apparent
compound relationship consisted of lipid depletion in the adrenals, atrophy
of pancreatic exocrine cells and atrophy of the serous alveolar cells of the
submandibular salivary glands in high dose monkeys. These latter effects may
be due to general debilitation of the animals.

In summary, FC-95 was relatively toxic to rhesus monkeys producing deaths
at doses as low as 4.5 my/kg/day in 5-7 weeks. The apparent target organ was

the upper gastrointestinal tract although no patholcgical lesions were reported
even at the high dose.

FC-143

Study No. 137-089 - 90 Day Subacute Rat Toxicity Study

Dietary levels of FC-~143 administered to five male and five female rats/level
were 10, 30, 100, 300 and 1000 ppm which approximates 1, 3, 10, 30 and 100
mg/kg/day respectively. Clinically, the only effect observed was slightly
decreased body weight gains at 300 and 1000 ppm. Clinical pathology abnormalities
reported in high dose male rats only included slightly lowered erythrocyte counts,
and elevated BUN and alkaline phosphatase values. There were several other vari-
ations from control groups in the clinical pathology parameters including fairly
consistent lowering of calcium levels at all doses, but these were not considered
abnormal based on the contract laboratory's comparison to background control data.
Pathological abnormalities were confined to the liver and included gross enlarge-—
ment and discoloration at 1000 ppm, increased organ weights at 1000 and 300 ppm
and several microscopic changes at 1000 ppm.

In summary, FC-143 was well tolerated in rats at doses up to and including
300 ppm (™~ 30 mg/kg/day). There was obvious liver toxicity at 1000 ppm { =~ 100
mg/kg/day), but no mortalities occurred.

3M_AFFF_MDL02174851
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Study No. 137-090 - 90 Day Subacute Rhegus Monkey Toxicity Study

FC-143, suspended in 0.5% methocel, was administered by gastric intubation
to two male and two female rhesus monkeys/dose at 3, 10, 30 and 100 mg/kg/day .
All high dose monkeys died during weeks 2-5 and 3/4 30 mg/kg monkeys died during
the last half of the study. BAll monkeys that died showed clinical evidence of
gastrointestinal toxicity {anorexia, emesis, dark stools), but there were no
associated pathological lesions found at necropsy. No mortalities occurred and
only occasional signs of gastrointestinal effects were reported at the two lower
doses except for one 10 mg/kg monkey that had signs of gastrointestinal toxicity
for several days late in the study. There were a few abnormalities reported in
clinical pathology parameters, but nc consistent pattern was observed. Gross
and microscopic pathological lesions were restricted to the two highest dose
levels and consisted of lipid depletion in adrenals, hypocellularity of bone
marrow and atrophy of lymphoid follicles of the spleen and lymph nodes.

In summary, FC-143 was less toxic than FC-95 in rhesus monkeys but, at
lethal doses {100 and 30 mg/kg/day), evidence of effects on hematopoietic

tissue was seen. Like FC-95, the gastrointestinal tract also appeared to be
a target organ although this was not confirmed on histopathological examination.

FM-3422

Study No. 137-086 - 90 Day Subacute Rat Toxicity Study

FM-3422 was administered in the diet to five male and five female rats/level
at 30, 100, 300, 1000, 3000 and 10,000 ppm which corresponds to approximately
3, 10, 30, 100, 300 and 1000 mg/kg/day respectively. All rats at the 1000,
3000 and 10,000 ppm levels died between days 9 and 29. Prominent signs obgserved
in these rats included emaciation, altered posture, convulsicons, reduced motor
activity and/or increased sensitivity. At 30 ppm, a slight decrease in body
weight gain in females was the only clinical effect reported. There were also
some slight abnormalities in serum enzyme levels, but no pronounced trends.
Likewise, minimal effects were seen at 100 ppm. At 300 ppm there appeared to
be increased compound related clinical signs, decreased body weight gain and food
consumption, depressed hematological parameters and several alterations in
clinical chemistry values. Pathologically, the liver was grossly enlarged with
accentuated lobulation and discoloeration with the 300 pprm group being more
severely effected than the 1000 or 3000 ppm rats. This apparent reversed order
of toxicity related to dose could be due to the early mortalities of the high
dose rats and, therefore, a short dosing duration, The liver abnormalities
seen grossly were associated with increased liver weights and microscopic

lesions. Some kidney discoloration and evidence of stomach irritation were also
observed grossly at 300 ppm.

In summary, FM-3422 was lethal at doses of 1000, 3000 and 10,000 ppm which
is approximately 100, 300 and 1000 mg/kg/day respectively. The liver appeared
to be the primary target organ, but there was gross pathological evidence of
possible kidney and stomach involvement at the 300 pem level also.
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Study 137-088 - 90 Day Subacute Rhesus Monkey Toxicity Study

FM~3422, suspended in propylene glycol, was administered by gavage to
two male and two female monkeys/level using doses of 1, 3, 10 or 30 mg/kg/day.
The vehicle appeared to cause anorexia early in the study necessitating volume
reduction from 5 to 2 ml/kg. The only mortality occurred in one high dose
monkey the last week of dosing. Gastrointestinal signs consisting of emesis,
diarrhea and black stools with mucus or bloody mucus were seen in most monkeys
from most groups. There were no clinical pathology cbservations that appeared
to be significant compound effects. Patholeogical lesions reported included
lipid depletion of adrenals and atrophy of pancreatic exocrine glands at 30
mg/kg only.

In summary, FM~3422 caused mortality at 30 mg/kg in 1/4 monkeys and
appeared to primarily effect the gastrointestinal tract although there was
no supporting microscopic evidence.

_//. L/" Litoen as “/7‘?__

Date
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Interptfice Correspondence Bm

Subject:

May 26, 1978

RECEIVED

CONFIDENTIAL
TO: L. W. LEHR MAY 30 1978

J. M. PITBLADO

F. A. UBEL 1. 3. SCHEUERMAN

T. A. SCHEUERMANN
FROM: R. M. ADAMS
This will confirm arrangements made for a meeting dq;;J )
at 9:30 a.m. July 12 in Mr. Lehr's conference room, 4

220-14W, on the subject of fluorochemicals in blood.
An hour should be sufficient for this review.

RMA:va

13 078552

CONFIDENTIAL - SUBJECT TO AFFF MDL PROTECTIVE ORDER 3M_AFFF_MDL02342766
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tnteroffice Correspondence 3:@»».«

F -~ "~ 1 Subject:

T. L. Kerley-Riker Res.-218-1 June 1, 1978
J. D. La Zerte-Comm'l.Chem.Div.-236-1L :

CONFIDENTIAL

TO: . R.:J. DAVIS < GENERAL COUNSEL =~ &&° —f e
J. E. LONG - MEDICAL DEPARTMENT - 220 - 2E
R. A. NELSON - RIKER RESEARCH - ~3 °~
J. A. PENDERGRASS - MEDICAL D"
R. A. PROKOP - COMMERCIAL CF “
T. J. SCHEUERMAN - GENERAL
F. A. UBEL - MEDICAL DEPAF

FROM: L. C. KROGH - COMMERCIAL CH: | _oiON - 223 - 6SE

This meeting 1is being called to consider the use of an outside consultant
to review our results to date in the fluorochemicals in blood program.

Mr. Lehr has specifically requested that an outside consultant review
our results and render an independent opinion as to whether we are
correct in our assumption that we do not have a reportable situation
under Section 8(e) of the Toxic Substances Act.

The meeting will begin at 1:00 p.m. and will be held in Conference
Room 196-A, Building 223 - 6N, on Monday, June .5, 1978,
I’ Ay

'  (‘L‘f‘;"<

¢ «LCK: jmb

Dm’/c wte' 78] o

izl
13078091

3M AFFF MDL02342749



2:18-mn-02873-RMG  Date Filed 02/15/22 Entry Number 2174-21 Page 1 of 4

EXHIBIT T



2:18-mn-02873-RMG  Date Filed 02/15/22 Entry Number 2174-21 Page 2 of 4

f{'-f:- Fs
30 "

GENERAL OFFICES « 3M CENTER « SAINT PAUL, MINNESDOTA 55101 « TEL. {612) 733-1110

Commercial Chemicals Divislon

February 13, 1979

Dr. Harold C. Hodge

School of Medicine
Department of Pharmacology
University of California
San Francisco, CA 94143

Dear Dr. Hodge:

As we agreed in our telephone conversation of January 31, 1979,
I am sending you the following:

(1) One Ninety Day Subacute Rat Toxicity Study using FLUORA&E)
Fluorochemical FC-143.

(2) One Ningty Day Subacute Rhesus Monkey Toxicity Study using
FLUORA Fluorochemical FC-143.

(3) One Ninety Day Subacute Rat Toxicity Study using FLUORAIJE
Fluorochemical Surfactant FC-95.

(4) One Ninety Day Subacute Rhesus Monkey Toxicity Study using
FLUORADD) Fluorochemical Surfactant FC-95.

{(5) One Ninety Day Subacute Rat Toxicity Study using FM-3422.

(6} One Ninety Day Subacute Rhesus Monkey Toxicity Study using
FM-3422,

(7) One Technical Report by Jon Belisle entitled IRDC 137-088:
FM-3422/Monkey.

I would like to confirm Thursday., April 12, 197%, as our next
meeting date with you. We will be making the trip by 3M Company
plane and will be arriving at San Francisco Airport at about

B:30 a.m. From there we will go to the Hilton Inn, International
where we have reserved a meeting room. (A sign with the location
of the meeting room should he posted in the lobby.) The Hilton
Inn is at the airport and we expect to be there at 9:00 a.m.

We plan to leave the Hilton around 3:30 p.m. This is flexible
and depends upon how long our discussions take.

02 010793

MINNESOTA MINING AND MANUFACTURING COMPANY

3M_AFFF_MDL00435666
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Dr. lI. C. Hodge -2- February 13, 1979

Our group will include the following persons:

M.T. Case, Pathologist, Riker Research

F. Griffith, Manager, Toxicology Services, Medical Dept.

L.C. Krogh, Division Vice President, Commercial Chemicals Div.
J.D. LaZerte, Technical Director, Commercial Chemicals Div.
R.A. Nelscn, Laboratory Manager, Riker Research

R.E. Ober, Laboratory Manager, Riker Research

J.A. Pendergrass, Associate Director, Medical Department

R.A. Prokop, Laboratory Manager, Commercial Chemicals Div.
F.A. Ubel, HMedical Director, Medical Department

We look forward to seeing you on April 12. If you have any
questions please call me.

Very trul ours,

R. A. Prokop
Manager, Research
Commercial Chemicals Division

RAP/koO

02 010794

3M_AFFF_MDL00435667
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P! REQUEST FOR Eubmitied by (Neme, Dept., Bids., FIr.J T 77 Teatsnwea )
L 3 COMPANY AIRPLANE Lester C. Krogh - Commercial Chemicals Div.-223-6SE 2425
| FORM m27M-L prircratt desired Other:
| — Plasse type — [ Grummen Guifstream 11 [ Fsirchita k27 O
- - JFrom (City/Airport! o (City/Alrport) Nor theast ot (If sny)
l ( ITINERARY 7/21/7 6:15a.m * St. Paul ‘%M; mzortlmd’“e.
. »
‘ (to change 7121/78’ 4:00p.nf2 Portland,Me. Jetport | St. Paul (Holman)
dates or oo
Kinerary, 3
submit
riviond form)
s
ronsoe | To meet with Dr. Harold C. Hodge
DEPT. TO l one dept. it t0 3. . fOI: fight: hore - Dept. No. mployss No. or Project
e (B R P oo |
- vistion Dept. Credit mount
, E&%‘::‘ J. D. LaZerte 0275 - 921 — F
Fa t. 7o B8] Bub | '
AREA WITHIN BOLD LINE FOR AVIATION DEPT. USE
- 8 o, 20 Rifitasion oo b Asth ) e
' LaZerte, J.D. X | 3058 M1} 44520
? Long, J. E. x| 0227 |[71] 19557 ¢
i ? Krogh, L. C, * X | 3052 m 45042
4 Prokop, R. A. X | 3058 |71t} 42368 ™
i 5 Ubel, F. A. X | 0224 m 45202 +
g B 71 H
1 (
? m H
: 8 ral H
8 PLEASE SERVE BREAKFAST FAR HY
E ——OR THE PLARE
| 10 71 H
1 "M H
' 12 #TO PORTLAND, ME. ONLY. m M
l 13 n H
14 m H
15 m H
5 18 m H
17 Fal] H
: 18 711 L M 02 011158
. oweon 'ﬁ' R > 4 DR 177 i
Y LEVEL
APPROVAL Lester C: Krogh vision Vice Presi Send original to Aviation, Dept. A copy will be sent back to the
‘ Nema and Potition Oate “Submitied By" name and address.
GROUP For extended trios ~ use one form for each day.
AP:;IE;\EJ:L Recheck department numbers and empioyee numbers.
J. M. Pitblado, Group Vice President
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Mm DRAFT

- Subject: MEETING MINUTES -
MEETING WITH H.C. HODGE

Interctfice Correspondence

- oy ;c‘i':ﬁﬁ\u’
SCONFIDE

=
YSEgﬁﬂ* April 26, 1979

THOSE PRESENT:

M.T. Case - 218-2

F.D. Griffith - 220-2E

H.C. Hodge - U. of California
L.C. Krogh - 223-65E

J.D. LaZerte - 236-1

R.A. Nelson - 218-3

R.E. Ober - 218-2

J.A. Pendergrass - 220-2B
R.A. Prokop - 236-2B

F.A. Ubel - 220-2E

Those present met on April 12, 1979 at the Hilton Hotel in
San Francisco California to review recent results which are
relevant to the Fluorochemicals in Blood program and to
discuss future plans.

R.A. Prokop began the meeting by giving background on FC~-807.
FC-807 is used in combination with a hydrocarbon sizing agent

tc give o©oil and water repellency to paper and paperboard. One

of its principle uses is as an indirect food additive, and a
petition was granted in the late 1960's for its use as such.

It is manufactured by reacting perfluorcoctanesulfonyl fluoride
with ethyl amine. Subseqguent reaction of the sulfonamide with
ethylene carbonate followed by sequential reaction with P0C13/H20
and ammonia give FC-807. (See attached flowsheets) It is sold

as a 35-40% solution in isopropyl alcohol.

F.A. Ubel reviewed recent developments in the areas of serum

organic fluorine levels, human health and epidemiology as they

relate to the fluorochemicals in blood program. Exhibit

1204
The serum organic fluorine level of the individual whc was

State of Minnesota v. 3MCo.,
Court File No. 27-CVv-10-28862

previously removed from fluorochemical exposure when his

Maqe Available by 3M for Inspection and Copying as Confidential Information: 3MADDYE7775
Subject to Protective Order In Palmer v. 3M, No. C2-04-6309
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serum organic fluorine level rose to 70 ppm has recently been
measured. The level was found to be 45 + 5 ppm. The amount
of FC-143 in his urine was found to be 220 ug for a 24 hour

period.

Serum organic fluarine levels have recently been measured on
selected employees at Cordova, Decatur and Chemolite. In
comparison with levels measured in 1976 and 1977, there has

been little change.

The serum organic f£luorine levels of 15 Chemolite employees
were measured in 1978 prior to their being involved in the
packaging of FC-143. Repeat measurements of their serum organic

fluorine taken recently showed some unexpected elevations in

level. Inoxrganic levels were also higher than expected. 2

Contamination with inorganic fluoride is suspected to be the

cause of the high inorganic levels.in serum, but the entire set
of results will be reviewed to see if any erras were made. A

study will be done attempting to relate exposure to serum organic

fluorine levels.

Eight serum samples from rural China were analyzed for organic
and inorganic fluorine levels. Organic fluorine levels ranged
from 0.004 ppm to 0.017 ppm and inorganic fluoride levels from
0.044 to 0.076 ppm.

The epidemiology study is still in progress. The study involves
tracing about 3500 people and involves about 100 deaths. So far
there does not appcar to be what might be considered as "unusual
causes of death".

H.C. Hodge commented that data from this epidemiology study is
very important and that the study should be carried out carefully.
Criteria set forth by the N.C.I. should be followed. Dr. Hodge
further stated that he would rather accept data from this type of
study for identifying human health effects than data from animal
studies, but that the National Cancer Institute would not agree.

Made Available by 3M for Inspection and Copying as Confidential Information: 3MADDY67776
Subject to Protective Order In Palmer v. 3M, No. C2-04-6309
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F.A. Ubel summarized a conversation with two Mayo Clinic
physicians regarding the significance of slightly elevated
liver enzyme studies in some of the Chemolite employees. NoO
definite conclusions were reached, except that the values were

very slightly elevated and in some instances were felt to be

compatible with their history of alcohol ingestion. They could

——

not make any statement unless they had a chance to examine the

employees personally.

Dr. Hodge was shown a summary of the abnormal findings in those
3M employees who had known fluorochemical blood levels. He was
given a copy.

The results of the physical examinations done on Decatur and
Cordova employees look very gocd. There does not appear to be
evidence of a work related problem. The Chemolite employees
showed more abnormalities, but the majority of these appeared to
be related to a known medical problem or medication. It was the
conclusion of the physicians who supervised the examinations that
there did not appear to be a problem which could be identified as
work related. Additional analysis of the data will be done.

J.A. Pendergrass reviewed data on workplace concentrations of
various fluorochemicals in Alabama and Minnesota plants. In most
cases the workplace concentrations of fluorochemicals are low-lower
than some time weighed ayerages recommended for known or suspected
carcinogens. Fluorochemical salts are exceptions. Due to their
dusty nature workplace concentrations are higher. Levels of one

of these materials, FC-143, have been reduced to an acceptable
value. Work is underway to reduce employee exposure to other
fluorochemical salts.

R.A. Nelson reviewed results of 90 day subacute toxicity studies
using FC-95, FC-143 and FM-3422. Of these compounds FC-95 was the
most toxic. It produced deaths in the monkey at 4.5 mg/Kg and

in the rat at 10 mg/Kg. Target organs in the rat were liver
haemopoietic tissue, stomach and small intestine. In monkeys,

the apparent target organ was the upper G.I. tract.

Maqe Available by 3M for Inspection and Copying as Confidential Information: 3MADOQETTTT
Subject to Protective Order In Palmer v. 3M, No. C2-04-6309
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The liver and possibly the kidney and G.I. tract were target
organs in the rats fed FM-3422. In the case of monkeys there

was chemical evidence of G.I. toxicity.

FC-143 produced liver changes in rats at the highest dose. In
monkeys hematopoietic tissue was effected at lethal doses and

there was evidence of gastrointestinal toxicity.

H.C. Hodge also presented his summary of results of the 90 day
studies on FC-143, FM-3422 and FC-95 (attached). These levels
were 1.5 mg/Kg for FC-143 and FM-3422 in the rat, and 3 mg/Kg
in the monkey. For FC-95 there was o weffect level in the rat
and no data for estimating a no effect level in the monkey.
There appears to be an indication of liver effects from FC-95,
FM-3422 and FC-143 at all dose levels in the rat studies.

H.C. Hodge questioned whether some of the toxic effects observed
in the animal studies might be due to low surface tension.
curface active agents are known to be capable of causing a
problem in the gut. It was pointed out that some fluorochemicals
are the most potent surfactants known.

F.A, Griffith pointed out that toxic effects such as those
observed with FC-95, FM-3422 and FC~143 are common with surfactants.

R.A. Nelson pointed out that the liver effects are probably

reversible.

S
H.C. Hodge pointed out that a buildup of fluoride ion can be ;
detected most rapidly in the bone. Thus evidence of breakdown

of fluorochemicals +to fluoride ion could be detected in the

bone. Bone should be collected at the end of a chreonic study “é:;t§3%
UW"

and analyzed for fluoride.

/
H.C. Hodge was then asked for his recommendations on future work.

After a brief review of customer exposure to 3M fluorochemicals
Dr. Hodge recommended the following:

Maqe Available by 3M for Inspection and Copying as Confidential Information: ' 3MADD967778
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1. It does not appear that thore is a toxicity problem outside
3M. [lowever we do not know if there are toxicity problems

due to employee exposure. Reduction in exposure should

have top priority.

2. Metabolic instead of chronic studies should be done next.
Sequestering kinetics and metabolites should be locked
at.

3. Reproduction studies, including teratology, should be given
high priority. Two generations should be used. Such studies

should take less than one year.

4. Carcinogenicity of fluorochemicals should be looked at.
Start with Ames testing and continue to more sophisticated

mutagenicity tests. If any of these turn out positive jt

will be necessary to go on to a chronic study.

R.A. Nelson guestioned the reliability of test other than the Ames.
The transformation test may be on the way out. Different regulatory

agencies are not getting results which agree.

M.T. Case outlined proposed studies on FC-807 and studies bheing
considered for PC-95 and FC-143. (Slides attached) A gquestion

was raised on the FC~-807 study as to whether the F.D.A. should be
asked about the protocol. It was suggested that we should proceed
without consulting the P.D.A. since the study is scientifically

valid.

R.E. Obeor outlined planned work in the metabolic area.(Slides
attached) This proposed work invelved metabolism of FC-807,
persistence of FC-95 and FC-143, and skin absorption studies.

It was suggested that H.C. Hodge be given more time to consider
the proposed slides on FC-807, FC-95, FC-143 and the metabolism
work before being asked for an opinion.

Made Available by 3M for Inspection and Copying as Confidential Information: 3MADDY67779
Subject to Protective Order In Palmer v. 3M, No. C2-04-6309
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ADDENDUM

1 called Dr. Hodge on April 20, 1979 tec give him the acute oral
toxicity data on FC-%5, F(C-143 and FM-3422 which was generated
at IRDC prior to the 90 day studies. He asked that the
following be added to the meeting minutes:

The study of levels of FC-807 or its metabolites is of utmost
importance in determining possible future problems. It should
be determined if FC-807 or its metabolites are present in man,
what level they are present, and the degree of persistence (half-~
life) of these materials. If the levels are high and widespread

and the half-life is long, we could have a serious problem.

RAP/ko
Attachments

Made Available by 3M for Inspection and Copying as Confidential Information: 3MADD967780
Subject to Protective Order In Palmer v. 3M, No. C2-04-6309
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Those present met on April 12, 1979 at the Hilton Hotel in
San Francisco California to review recent results which are
relevant to the Fluorochemicals in Blood Program and to
discuss future plans.

R.A. Prokop began the meeting by giving background on FC-807.
FC-807 is used in combination with a hydrocarbon sizing agent.

to give o0il and water repellency to paper and paperboard. One

of its principle uses is as an indirect food additive, and a
petition was granted in the late 1960's for its use as such.

It is manufactured by reacting perfluorcoctanesulfonyl fluoride
with ethyl amine. Subsequent reaction of the sulfonamide with
ethylene carbonate followed by sequential reaction with POCl3/H20
and ammonia give FC-807. (See attached flowsheets) It is sold
as a 35-40% solution in isopropyl alcohol.

F.A. Ubel reviewed recent developments in the areas of serum
organic fluorine levels, human health and epidemiology as they
relate to the fluorochemicals in blood program.

The serum organic fluorine level of the individual who was
previously removed from fluorochemical exposure when his serum
organic fluorine level rose to 70 ppm has recently been
measured. The level was found to be 45 + 5 ppm. The amount
of FC~143 in his urine was found to be 230 ug for a 24 hour
period.

3M_AFFF_MDL00647433
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Serum organic [luorine levels have recently been measured on
sclected employees at Cordova, Decatur and Chemolite. In
comparison with levels measured in 1976 and 1977, there has
been little change.

The serum organic fluorine levels of 15 Chemolite employees
were measured in 1978 prior to their being involved in the
packaging of FC-143. Repeat measurements ¢f their serum
organic fluorine taken recently showed some unexpected
elevations in levels. Inorganic levels were also higher than
expected. Contamination with inorganic flucoride is suspected
to be the cause of the high inorganic levels in serum, but the
entire set of results will be reviewed to see if any errors
were made to relate exposure to serum organic fluorine levels.

Eight serum samples from rural China were analyzed for organic

and inorganic fluorine levels. Organic fluorine levels ranged

from 0.004 ppm to 0.017 ppm and inorganic fluoride levels from

0.044 to 0.076 ppm. In the U.S. serum organic fluorine levels

range from 0.002 to 0.13 ppm and inorganic levels from 0.003 to
0.17 ppm.

The epidemiology study is still in progress. The study involves
tracing about 3500 people and involves about 100 deaths. So far
there does not appear to be what might be considered as "unusual
causes of death".

H.C. Hodge commented that data from this epidemclogy study is
very important and that the study shcould be carried out care-
fully. Criteria set forth by the N.C.I. should be followed.

Dr. Hodge further stated that he would rather accept data from
this type of study for identifying human health effects than
data from animal studies, but that the National Cancer Institute
would not agree.

F.A. Ubel summarized a conversation with two Mayo Clinic

physicians regarding the significance of slightly elevated liver
enzyme levels in some of the Chemolite employees. HNo definite
conclusions were reached, except that the values were very slightly
elevated and in some instances were felt to be compatible with
their history of alcohol ingestion., They could not make any
statement unless they had a chance to examine the employees
personally.

Dr. Hodge was shown a summary of the abnormal findings in those
3M employees who had known fluorochemical blood levels. He was
given a copy.

The results of the physical examinations done on Decatur and
Cordova employees look very good. There does not appear to be
evidence of a work related problem. The Chemolite employees
showed more abnormalities, but the majority of these appeared to
be related to a known medical problem or medication. It was the
conclusion of the physicians who supervised the examihations that
there did not appear to be a problem which could be identified as
work related. BAdditional analysis of the data will be done.

3M_AFFF_MDL00647434
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J.A. Pendergrass reviewed data on workplace concentrations of
various fluorochemicals in Alabama and Minnesota plants. In
most cases the workplace concentrations of fluorochemicals
are low-lower than some time weight averages recommended for
known or suspected carcinogens. Fluorochemical salts are
exceptions. Due to théeir dusty nature workplace concentra-
tions are higher. Levels of one of these materials, FC-143,
have been reduced to an acceptable value. Work is underway
to reduce exposure to other fluorochemical salts.

R.A. Nelson reviewed results of 90 day subacute toxicity
studies using FC-95, FC-143 and FM-3422. (Slides attached)

Of these compounds FC-95 was the most toxic. It produced
deaths in the monkey at 4.5 mg/Kg and in the rat at ~10 mg/
Kg. Target organs in the rat were liver hematopoietic tissue,
stomach and small intestine. In monkeys, the apparent target
organ was the upper G.I. tract.

The liver and possibly the kidney and G.I. tract were target
organs in the rats fed FM-3422., In the case of monkeys there
was clinical evidence of G.I. toxicity.

FC-143 produced liver changes in rats at the highest dose. 1In
monkeys hematopoietic tissue was affected at lethal doses and
there was evidence of gastrointestinal toxicity. H.C. Hodge
also presented his summary of results of the 90 day studies on
FC~143, FM-3422 and FC-95 (attached). His projected no-effect
levels were 1.5 mg/Kg for FC~143 and FM-3422 in the rat, and

3 mg/Kg in the monkey. For FC-95 there was no no-effect level
in the rat and no data for estimating a no-effect level in the
monkey. There appears to be an indication of liver effects
from FC-95, FM-3422 and FC-143 at all dose levels in the rat
studies.

H.C. Hodge questioned whether some of the toxic effects observed
in the animal studies might be due to low surface tension.
Surface active agents are known to be capable of causing a
problem in the gut. It was pointed out that some fluorochemicals
are the most potent surfactants known.

F.A. Griffith pointed out that toxic effect such as those cobserved
with FC-95, FM-3422 and FC-143 are common with surfactants.

R.A. Nelson pointed out that the liver effects are probably
reversible, but this would require further study to prove.

H.C. Hodge pointed out that a buildup of fluoride ion can be
detected most rapidly in the bone. Thus evidence of breakdown of
fluorochemicals to fluoride ion could be detected in the bone.
Bone should be collected at the end of a chronic study and
analyzed for fluoride.

H.C. Hodge was then asked for his recommendations on future work.

After a brief review of customer exposure to 3M fluorochemicals
Dr. Hodge recommended the following:

3M_AFFF_MDL00647435
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1. 1t does not appear that there is a toxicity problem outside
3M. lowever we do not know if there are toxicity problems
due to employee exposure. Reduction in exposure should
have top priority.

2. Metabolic instead of chronic studies should be done next.
Sequestering kinetics and metabolites should be looked at.

3. Reproduction studies, including teratology, should be given
high priority. Two generations should be used. Such studies
should take less than one year.

4. Carcinogenicity of fluorochemicals should be locked at.
Start with Ames testing and continue to more sophisticated
mutagenicity tests. If any of these turn out positive it
will be necessary to go on to a chronic study.

R.A. Nelson questioned the reliability of tests other than the Ames.
The transformation test may be on the way out. Different regulatory
agencies are not getting results which agree.

M.T. Case outlined proposed studies on FC-807 and studies being
considered for FC-95 and FC-143. (Slides attached) A guestion

was raised on the FC-807 study as to whether the F.D.A. should be
aksed about the protocol. It was suggested that we should proceed
without consulting the F.D.A. since the study is scientifically
valid.

R.E. Ober outlined planned work in the metabolic area. (Slides
attached) This proposed work involved metabolism of FC-807,
persistence of FC-395 and FC-143, and skin absorption studies.

It was suggested that H.C. Hodge be given more time to consider
the proposed slides on FC-807, FC-95, FC-143 and the metabolism
work before being asked for an opinion.

ADDENDUM

I called Dr. Hodge on April 20, 1979 to give him the acute oral
toxicity data on FC-95, FC-143 and FM-3422 which was generated at
IRDC prior to the 90 day studies. He asked that the following

be added to the meeting minutes:

The study of levels of FC-807 or its metabolites is of utmost
importance in determining possible future problems. It should

be determined if FC-807 or its metabolites are present in man,
what level they are present, and the degree of persistence (half-
life) of these materials.

b

RAP/ko
Attachments
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Those present met on April 13, 1979 at the Host In:ernational
Hotel in Houston Texas to review recent results which are
relevant to the Fluorochemicals in Blood Program and to discuss
future plans.

R.A. Prokop began the meeting by giving background on preparation
of 3M fluorochemicals. He reviewed the preparation of perfluoro-
octanesulfonyl fluoride, perfluorococtanoyl fluoride, inert fluids,
FC-95, FC-143 and PC-807. (Slides attached)

J.R. Mitchell expressed concern that residual C9F1y5COF might be
present in FC-143. He was concerned that C7F35COF might be an
excellent acylating agent and thus a potential carcinogen. He
was told that since C7F}5COF is treated vigorously with excess
base, it was highly unlikely that even trace amounts would be
present in FC-143.

J.A. Pendergrass reviewed data on workplace concentrations of

various fluorochemicals in Alabama and Minnesota plants. (See
attached slides and Meeting Minutes of meeting with H.C. Hodge,

4/12/79).

02 010755
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F.A. Ubel reviewed recent developments in the areas of serum
organic fluorine levels, human health and epidemiology as they
relate to the fluorochemicals in blood program. (See attached
slides and Meeting Minutes of meeting with H.C. Hodge, 4/12/79).

J.R. Mitchelil had the following questions and comments:

l. Wives of employees having high serum organic fluorine levels
should be examined for the presence of organic fluerine in
their serum.

2. Have you looked for target organ problems in your epidemi-
ology study? (Answer-yes, we found nothing.)

3. Why are there so many (apparent) alcoholics in packaging?
Is there a correlation between serum organic fluorine levels,
alcohol and occupation? 1Is this being done in the epidemi-
ology study? (Answer-no.)

4. You should get more information on length of employment and
type of exposure to a specific chemical. Fat and liver
biopsies are impertant. Indications of exposure can be
obtained from serum organic fluorine levels.

5. You should determine the saturation level of human albumin
with fluorochemicals. Human metabolism and distribution in
the body are important. We must know the amount of organic
fluorine in the fat and liver. It is possible that certain
fluorochemicals are only in the blood. fThis information
combined with analysis for serum organic fluorine levels
gives better information than classical animal studies.

6. It would be medically acceptable to do a liver biopsy on
employvees who are exposed to fluorochemicals and are also
alcoholics. Fat biopsy posesno problem. It would not be
advisable to do liver biopsies on employees who are not
alcoholics.

7. If there turns out to be health problems due to organic
fluorochemicals in blood, the fluorochemicals could possibly
be removed by hemoperfusion, plasma perfusion or plasma
phoresis.

A comment was made that it would be beneficial to our under-
standing of fluorochemical distribution if tissue samples were
available from a deceased individual who had worked with fluore-
chemicals. J.R. Mitchell agreed.

R.A. Nelson reviewed results of 90 day subacute toxicity studies
using FC-95, FC-143 and FM-3422 (See attached slides and Meeting
Minutes with H.C. Hodge of 4/12/79). J.R. Mitchel.. made the
following comments:

1. The effects of fluoride ion on hematopoitic effects and liver
toxicity should be investigated.

02 010756
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2., The slides from the I.R.D.C. study relating to liver toxicity
should be obtained and reviewed to better define the liver
changes.

M.T. Case agreed that we could get slides from 90 day studies at
I.R.D.C. for possible re-examination,

M.T., Case summarized briefly the proposed study on FC-807 including
the reasons for proceeding with the studies and the selected dose -
levels for the in-utero study. J.R. Mitchell made the following
comments:

l. At present you have no definite evidence that FC-807 has
entered man. Animal studies may be irrelevant.

2., Results are obtainable on FC-807 in humans. Analytical work
can be done on virgin persons. Exposure can be studied.

3. You should get more information (in man) to properly design
animal studies. Dose levels must be set and the proper
animal species chosen which has metabolic pathways comparable
to man.

J.R. Mitchell was asked if he recommended any mutacenicity tests
other than the Ames. He replied that he did not.

R.E. Ober gquestioned whether the amount of FC-807 actually trans-
ferred to food should be locked at. J.R. Mitchell considered
this to be a good approach.

R.E. Ober gquesticned whether distribution of FC-807 should be
looked at in animals before man. J.K. Mitchell replied that
animals should not be studied in place of man if man is available.

R.E. Ober questioned whether it would be desirable to try to
remove fluorochemicals from man by means of resins. J.R. Mitchell
was uncertain as to this approach. It would depenc on how fast
the resin would remove the fluorochemicals.

J.R. Mitchell then summarized the meeting in the fcrm of a slide
as follows:

SUMMARY BY J.R. MITCHELL

I. Potential Exposure

3M Employees

Subcontractor Employees

. Public Health

. Environmental (fish, fowl, etc.)

e R

II. Possible Legal Issues
1. TSCA Sec. 8(e)

? All criterial must be filled

2. Human Tnjury 02 010757
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1ii, Clinical (lwnan) Studies

1. Ry disposition and distribution

2. Metabolites in tissue and urine

3. Intervention of Hemoperfusion of plasma phoresis
(removal by} chelestramine type resins - others?

4. Epidemiology
a. Of assay and family
b. Other sources in USA

5. Epidemiclogy Review by Categories
a. <Compound
b. Time Level
c. Dose
d. Organ System

IV. Animal Studies

1. Pharmocokinetic
2. Toxic Effects

a. Acute
b. Effect of F
V. Analytical
1. Distribution
a. % binding and saturation
2. Metabolites

3. Contaminants from Manufacture
4. Route of exposure >ydisposition

During the summary Dr. Mitchell placed emphasis on epideminlogy.
Information on categories should be obtained immediately. This
should be correlated with levels of organic fluorine in the blood.
Deaths, hematopoetic effects, rare tumors should be investigated.

Dr. Mitchell also commented on capabilities at the Baylor School
of Medicine for analyzing for trace amounts of chemicals in serum
and tissue. By using modified GC/MS techniquies amounts at the
parts per trillion level can probably be detected. Besides being
a more rapid method of analysis than we are now using, this
technique might be used to determine fluorochemicals in tissue
from fat and liver biopsies. This would allow one to determine
the distribution of fluorochemicals in humans.

02 010758
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1L was agreed Lhat J.R. Mitchell will investigate the possibility
of using the above technigue to analyze trace amgunts of 3M
fluorochemicals. After consulting with analytical personnel at
the Baylor School of Medicine, he will contact R.E. Ober as soon
as possible and a decision as to how to proceed will be agreed

upon.

(A Gty
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Attachments
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THOSE PRESENT:

M. T. Case - 218-2

F.D. Griffith - 220-2E

L.C. Krogh - 223-8SE

J.D. LaZerte - 236-1

J.R. Mitchell - Baylor School of Medicine
R.A. Nelson - 218-3

E. Ober - 218-2

.A. Pendergrass - 220-2E

A. Prokcp - 236-2B

A, Ubel - 220-2E

Those present met on April 13, 1979 at the Host International
Hotel in Houston Texas to review recent results which are
relevant to the Flucorochemicals in Blood program and to discuss

future plans.

R.A. Prokop began the meeting by giving background on preparation
of 3M flucrochemicals. He reviewed the preparation of perfluoro-
octanesulfonyl fluoride, perfluorococtanoyl fluorida, inert
fluids, FC-95, FC-143 and FPC-207. (Slides attached)

J.R. Mitchell expressed concern that residual C7F13C0F night be
present in FC-143. He was concerned that C4F,gCOF might be
excellent acylating agent and thus a potential carcinogen. He
was told that since C7F15CDF is treated vigorously with excess
case, it was highly unlikely that even trace amounts would he

present in FC-143.

J.A. Pendergrass reviewed data on workplace concentrations of
various fluorochemicals in Alabama and Minnesota plants. (See
attached slides and Meeting Minutes of meeting with H.C. Hodge,
4/12/79}).

Exhibit
2722

State of Minnesota v. 3M Co,,
Court File No. 27-CV-10-28862

3MA10034826
2722.0001
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oA Ubel reviewed rocent developments in the areas of serum
organic fluorine levels, human health and epidemiclogy as they
relate to the fluorochemicals in blood program. (See attached
slides and Meeting Minutes of meeting with H.C., Hodge, 4/12/79).

J.R. Mitchell had the following guestions and comments:

1. Wives of employees having high serum organic fluorine levels
should be examined for the presence of organic fluorine in
their serum.

2. Have you looked for target organ problems in your epidemi-
ology study? {Answer-yes, we found nothing.)

3. Why are there so many {apparent) alcoholics in packaging?
Is there a correlation between serum organic fluorine levels,
alcohol and occcupation? 1Is this being done in the epidemi-
ology study? (Answer-noc.)

4. You should get more information on length of employment and
type of exposure to a specific chemical. Fat and liver
biopsies are important. Indications of exposur2 can be
obtained from serum organic fluorine levels.

2. You should determine the saturation level of haman albumen
with fluorochemicals. Human metabolism and distribution in
the body are important. We must “now the amount of organic
fluorine in the fat and liver. It is possible that certain
fluorochemicals are only in the bloed. This iaformation
combined with analysis for scrum organic flucrine levels

gives better information than classical animal studies.

6. It would be medically acceptable to do a liver biopsy on
emp loyees whao are exposed to fluorochemicals and are also
alcoholics. Fat biopsy poses no problem. It would not be
advisable to Go liver biopsies on employees who are not

alcoholics.

3MA10034827
2722.0002



2:18-mn-02873-RMG  Date Filed 02/15/22 Entry Number 2174-26 Page 4 of 7

7. 1L there turns out to be health problems due :o organic
flusrochemicals in blood, the fluorochemicals could
possibly be removed by haemoperfusion, plasma perfusion
or plasma phoresis.

A comment was made that it would be beneficial to our under-
standing of fluorochemical distribution if tissue samples

ware available from a decreased individual who had worked with
flucrochemicals. J.R. Mitchell agreed.

R.A. Nelson reviewed results of 30 day subacute toxicity studies
using FC-95, FC-143 and FM-3422 (See attached slides and Meaeting
Minutes with H.C. Hodge of 4/12/79)}). J.R. Mitchell made the
following comments:

l. The effects of fluoride ion on haematopoitic effects and

liver toxicity should be investigated.

2. The slides from the I.R.D.C. study relating t¢ liver toxicity
should be obtainedé and reviewed to better define the liver
changes.

3. Some of the symptoms in animals from these 90 day studies are

similar to those observed with carcinogens.

M.T. Case agreed to get slides from all 90 day stidies at I.R.D.C.
and re-examine them.

M.T. Case summarized briefly the proposed study on FC-807
including the reasons for proceeding with the studies and the
selected dose levels for the in-utero study. J.R. Mitchell made

the following comments:

1. At present you have no definite evidence that FC-807 has

entered man. Animal studies may be irrelevant.

2. Results are obtainable on FC-807 in humans. B2Analytical work

can be done on virgin perscons. EXposure can be studied.

3MA10034828
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3. You should gct more information (in man) to properly design
animal studies. Dosc levels must be set and the proper
animal species chosen which as a metabolic pataway comparable
to man.

J.R. Mitchell was asked if he recommended any mutagenicity tests
other than the Ames. He replied that he did not.

R.E. Ober questioned whether the amount of FC-807 actually
transferred to food should be locked at. J.R. Mitchell considered
this to be a good apprcach.

R.E. Ober questioned whether distribution of FC-807 should be
looked at in animals before man. J.R. Mitchell replied that

animals should not be studied in place of man if man is available.

R.E. Qbher questioned whether it would be desirable to try to
remove fluorochemicals from man by means of resins. J.R. Mitchell
was uncertain as to this approach. It would depend on how fast
the resin would remove the fluorochemicals. There could be

problems.

J.R. Mitchell then summarized the meeting in the form of a slide

as follows:

SUMMARY BY J.R. MITCIELL

I. People at Risk

1. 3M Employees

2 Subcontractor Lmployces

3. Public Health

4 Environmental {(fish, fowl, etc.)

II. Legal Issues
1. TSCA Sec. Ble)
? All criterial must be filled

2. Human Injury

3MA10034829
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L1I1. cClinical {(Hunan) Studies
1. Rg disposition and distribution
2. Metabolites in tissue and urine

3. Intervention of Haemoperfusion or plasma phoresis
{removal by} cholestramine type resins -~ others?

4. Epidemiology
a. Of assay and family
b. Other scurces in USA
5. Epidemiology Review by Categories
a. Compound
L. Time Level
c, Dose

d. Organ System

IvVv. Animal Studies
l. Pharmocokinetic
2. Toxic Effects
a. Acute

b. ECEffect of F

V. Analytical

1. Distribution

2. % binding and saturation

2., Metabolites

3. Contaminents from Manufacture

4. Route of exposure ~——) disposition
During the summary Dr. Mitchell placed emphasis on epidemioclcgy.
Information on categories should be obtained immediately. This
should be correlated with levels of organic fluorinz in the

blood. Deaths, haemopcetic effects rare tumors should be

investigated.

3MA10034830
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Dr. Mitchell also commented on capabilities at the Baylor
School of Medicine for analyzing for trace amounts of chemicals
in serum apd tissue. By combining negative ion plasma
chromotography with a nuclear quadropole unit, amounts at the
parts per trillion level can be detected. Besides being a more
rapid method of analysis than we are now using, this technique
might be used to determine fluorochemicals in tissue from fat
and liver biopsies. This would allow one to determine the
distribution of fluorochemicals in humans.

It was agreed that J.R. Mitchell will investigate the possibility
of using the above technique to analyze trace amounts of 3M
fluorochemicals. After consulting with analytical personnel at
the Baylor School of Medicine, he will contact R.E. Ober as soon
as possible and a decision as to how to proceed will be agreed
upon.
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11110
{6560-01]
ENVIRONMENTAL PROTECTION
AGENCY
IFRL 849-23

TOXIC SUBSTANCES CONTROL ACT

Nolificotion of Substentiol Risk Undss
Section B(e)

AGENCY: Environmental Protection
Agency.
ACTION: Statement of interpretation
and enforcement policy.

‘SUMMARY: This action states EPA's
interpretation of, and enforcement
policy concerning, section Ble) of the
Toxic Substances Control Act (TSCA)
(90 Stat. 2029, 15 US.C. 2607). The
provisions of that section went into
effect on January 1, 1877,

Section 8(e) states that “any person

- who manufactures, processes, or dis-
tributes In commerce & _chemical sub-
stance or mixture and who obtains in.
formation which reasonably supports
the conclusion that such substance or
mixture presents a substantial risk of
injury to bealth or the environment
shall immedjately inform the Adminis-
trator of such information unless such
person has actual knowledge that the
Administrator has been adequately in-
formed of such information.™

DATES: The policy expressed in this
document is in effect as of the date of
publication.

FOR FURTHER INFORMATION
CONTACT:

Frank D. EKover, Assessment Divi-
sion, Oifice of Toxic Substances
(WH-557), Environmental Protec-
tion Agency, 401 M Street SW.,
‘Washington, D.C. 20460, 202-755-
2110,

SUPPLEMENTARY INFORMATION:
On September #, 19797, the Agency pro-
posed guidance (42 FR 45362) on its in-
terpretation of and policy concerning
the provisions of sectiom 8{e). Al
though the proposed “guidance” was
an interpretive rule and statement of
policy exempt from the notice and
public comment provisions of the Ad-
ministrative Procedure Act (5 US.C.
553), the Agency solicited comments
on several issues to make more in-
formed decisions. On October 11, the
comment period was extended from
October 15 to October 31, 1977 (42 ¥R
54857). On November 4, 1977, a supple-
mentzl notice to the proposed guid-
ance was published (42 FR 57744), de-
leting the November 15 date for re.
porting certain nformation obtained
before 1977 and stating that a new
date would be established in the final
guldance.

In developing this policy statement,
tweo meetings have been heid (Pebre-

ROTICES

ary 1, 1977, and October 26, 1977) with
selected representatives of indusiry
and environmental and other inter-
ested groups. Commepts submitted
pursuant to the February 1 meeting
were addressed in the preamble to the
September 9 proposal. Over 100 writ-
ten comments have been submitted
pursuant to the September § proposal
from trade assoclations, businesses, en-
vironmental groups, labor unions,
State and Pederal agencies, and other
interested parties. Appendix B de—
scribes significant issues raised
these comments and the Agency’s re-
sponse Lo them.

‘The major modifications to the Sep-
tember § proposal are summarized in
points 1 through 7 below,

{1) Pursuant to some guestion over
the definition and nature of “guid-
ance,” this docurnent is now described
more accurately as a “policy state-
ment.” 1t i exempt from the notice
and public comment provisions of the
Administrative Procedure Act, as well
as provisions concerning delayed effec-
tive dates.

(2) Many commenters expressed the
view that to apply these reguirements
to officers and employees of a business
organtzation would resnlt in ill-consid-
ered, premature reports and would un-
Iairly suhject employees to conflicting
responsibilities a3 indlvidual respon-
dents and as corporate zgents. Other
commenters expressed support for the
view that certain employees have a re-
sponsibility to report pertinent infor-
mation, and felt {hat the phrase “ca-
pable of appreciating pertinent infor-
mation" appropriately described those
employees.

The September 9 proposal would
have applied section 8{e) reguirements
to commercial establishments as well
a8 to employees capable of appreciat-
ing pertinent information, but stipu-
lated enforcement priorities intended
to encourage corporate processing and
centralized reporting of such informa-
tion (42 FR 45363), The intent was to
ensure that pertinent information ob-
tained by employees is promptly and
appropriately considered, while mini-
mizing duplicative or #l-considered
submissions.

The Agency now feels that these ob-
jectives would best be served by allow-
ing commercial establishments.—under
certain conditions designed to ensure
full disclosure—to assume exclusive re-
sponsfbillty for reporting to EPA any
substantial-risk Information obtained
by individual officers or emvloyvees
Accordingly, this policy statement
stipulates that individval officers and

employees will have fully discharped-

Lheir section 8(e) obligations once they
have notified the designated responsi-
ble company supervisor or official of
pertinent information, provided, that
the employing company or firm has
established, intemmally publicizes, and

affirmatively “implements procedures
governing such notiffcations. These
procedures, at a minimum, must; (1)
SpecHly the information that must be
reborted; (2) indlcate how the notifica-
tions are to be prepared and submit-
ted; (3) note the Federal penalties for
failing to report; and (4) provide a
mechanigm for promptly notifying of-
ficers and employees who have submit-
ted reports of the company's dispos]-
tion of those reports, including wheth-
er or not they were submitied to EPA
(and if pot, informing employees of
thefr right to report to EPA, a8 pro-
tected by TSCA section 23), EPA be-
lieves these four criterla will ensure
prompl and appropriate processing of
pertinent information.

Establishment of such procedures
notwithsianding, all officials responsi-
ble and having authority for the orga-
nization’s execution of its section Ble)
obligations retain personal Hability for
ensuring that substantial-risk informa-
tion is reported to EPA.

(3) The September 9 proposal stated,
in Part I, that a person oblains in-
formation when he is aware that it
“may suggest” substantial risk, Nu-
merous commenters questioned the
Administrator’s authority to compel
the reporting of information which
“may suggest” substantial risk. The
Administrator agrees that section B(e)
addresses inforroation thal “reason-
ably supporis the conclusion” of sub-
stantial risk and has deleted the “may
suggest” provision, but emphasizes
that “reasonably supports the conciu-
sion” of substantial risk Is not identi-
cal te a conclusive demonstration of
substantial risk. The former typically
occurs, and must be reported, at an
earlier stage. Part V1 in this policy
statement provides Agency interpreta-
tion of the types of information that
;’ireasonably support” sach a conclu-

on.

{4) Numerous commenters requested
clarification of different aspects of
Part V of the September 9 proposal
(“Information Which Reasonably Sup-
ports a Conclusion of Substantial

Risk"™), particularly conterning envi-

ronmental effects, and suggested dif-
ferent interpretations of what consti-
tutes & “substantial risk™. The Agency
continues to focus in this policy state-
ment on the effects set forth in the
Seplember 9 propom but clarifies
that the substantislity of 2 risk is a
function of both the serfousness of the
effect and the probability of its occur-
rence (see Part V).

(5) Numeroug commenters main-
tained thal section 8(e) only applies
prospectively to information obtained
after January 1, 1977. The Agency dis-
agrees, as explained in the preamble
10 the September 9 propossal. This
policy statement continues to apply
section 8(e} to information obtained
before 1977 of which a person has
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been aware since January 1, 1977, In
response¢ to requests for clarification,
the statement defines what constituies
such awareness. In this manner, FPA
intends to Hmit the need for searches
of historical records and files.

(6) This policy stetement now pro-
vides that any information published
in scientific Literature, in any lan-
guage, is exempt If it is referred to in
abstracts published by specified ab-
stracting services,

(7) This policy statement describes
in a new Part X how to submit claims
of confidentiality.

Accordingly, the Administrator's in-
terpretation of and pelicy towards see-
tion 8(e) is set forth below.

Dated: February 24, 1978,
DovucLas CosTLE
Administrator.
1. DEFIRITIONS

The definitions set forth iIn TSCA
section 3 apply to these reguirements.
In addition, the following definitions

. are provided for purposes of this

pollcy statement:

The term “manufacture Or process
‘for commercial ' means 0
manufacture or process: (1) For distri-
bution in commerce, including for test
marketing purposes, (2) for use as a
estalyst or an intermediate, (3} for the
exclusive use by the manufacturer or
processor, or (4) for product research
and development.

The term “person” includes any nat-
ural person, corporation, firm, com-
pany, joint-yenture, partnership, sole
proprietorship, assoclation, or =any
other business entity, any State or po-
litica] subdivision thereof, any munici-
pality, any interstate body and any de-
partment, sgency, or instrumentality
of the Federal Government.

The term “substantial-risk informa-

- tion” means information which rea-

sonably supports the conclusion that a
chemical substance or mixture pre-
sents s substantial risk of injury to
heaith or the environment.:

I1. PeRSoNs SUBJECT TO THE
REQUIREDMENT

Persons subject to section 8(e) re-
quirements include both natural per-
sons and business entities engaged in
manufacturing, processing, or distrib-
uting in commerce a chemical sub-
stance or mixture. In the ease of busi-
nesg entitids, the president, chief ex-
ecutive officer, and any other officers
responsible and having aathority for

* the organization's execution of its sec-

tion 8(e) obligations must ensure that
the organization reporis substantial-
risk information to EPA. The business
organization Is considered to have ob-
tained sny information which any of-
ficer or employee capible of appreciat-
ing the significance of that informa-
tion has obtained. It is therefore in-
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_cumbent upon busingss organizations

to establish procedures for expedi-
tiously processing pertinent informa-
tion In order to comply with the
schedule set forth in Part IV,

Those officers and employees of
business organizations who are capa-
ble of appreciating The significance of
pertinent information are also subject
to these reporting requirements. An
employing organization may relieve its
individual officers and employees of
any responsibility for reporting sub-
stantial-risk information directly to
EFPA by establishing, Internally publi-
cizing, and affirmatively implementing
procedures for employee submission
and corporate processing of pertinent
information. These procedures, at a
minimum, mest: (1) Specify the infor-
mation that officers and employvees
must submit; (2) indicate how such
submissions are to be prepared and
the company official to whom they are
to be submitted: (3) note the Federal
penalties for failing to report; and (4)
provide 8 mechanism for promptly ad-
vising officers and employees in writ-
ing of the company’s disposition of the
report, including whether or not the
report was sobmitted to EPA (and if
not Informing employees of their right
to report to EPA, as protected by
TSCA section 23). An employee of any
company that has established and
publicized such procedures, who has
interpally submitted pertinent infor-
mation in accordance with them, shall
have discharged his section 8(e} obli-
gation. Establishment of such proce-
dures notwithstanding, all officials re-
sponsible and having authority for the
organization's execution of its section
8(e) obligations retain personal liabil-
jty for ensuring that the appropriate
substantial-risk information is report-
ed to EPA. .

Business organizations that do not
establish such procedures cannol re-
lteve their individus}l officers and em-
ployees of the responsiblity for ensur-
ing that substantial-risk information
they obtain is reported to FPA. While
vfticers and employees of such organi-
zations may also elect to submit sub-
stantial-risk information {6 their supe-
rors for corporale processing and re-
porting, rather than to EPA directly,
they have not discharged their individ-
ual section B8(e) obligation until EPA
has received the information.

Nore—Irrespeciive of a busibess organiza-
tion's decision to establish and publicize the
procedures described above, 1t is respensible
for becoming cognizant of any substantial-
risk iInformation obtained by Hs offlcers and
employees, and for ensuring that such Infor-
mation s reported to EPA within 15 work-
ing daya.

II1. WHEN a PERsox WL Bz REGARDED
- AS BAVING OBTAINED INFORMATION

A person obtains substantialrisk in-
formation at the time he first comes

Page 4 of 9

1111

into possession of or knows of such in-
formation.

Norr.—This includes informstion of
whith a prudent person similarly situated
could reasonably be expected Lo possess or
have knowledge.

An establishment obtains informa-
tion at the time any officer or em-
plovee capable of appreciating the sig-
nificance of such information obtains
it.

IV. REQUIREMENT THAT A PERSON “Iu-
MEDIATELY INFORM™ THE ADMINISIRA-
TOR

With the exception of information
on emergency incidents of environ-
mental contamination [see Part Vic))
a person has “immediately” informed”
the Administrator if information is re-
ceived by EPA not later than the 15th
working day after the date the person
obtained such information. Supple-
mentary information generated after a
section 8(e) notification should, if ap-
propriaste, be immediately reported.
For emergency incldents of environ-
mental contamination, a person
report the incident to the Administra-
tor by telephone as soon as he has
knowledge of the incident (see art IX
for appropriate telephone contacls).
The report should contain as much of
the information reguired by Part IX
as possible. A written report in accor-
dance with Part IX (a) through (1) is
to be submitted within 15 days.

Information currently in the posses-
sion of a person who is sobject to re-
porting must be reported within 60
days of publication of this policy state-
ment.

V. WBAT CONSTITUTES SUBSTANTLAL
RIEKE

A “substantial risk of injury to
health or the environment” is 8 risk of -
copsiderable concern because of (a)
the seriousness of the effect {see Sub-
parts €a), (b), and (c¢) below for an il-
Justrative list of effects of concern),
and (b} the fact or probability of its
occurrence. {Ecenomic or social bene-
fits of use, or costs of restricting use,
are not to be considered In determin-
ing whether & risk is “substantial™.)
These two criteria are differentially
weighted for different types of effects,
The buman healith effects listed in
Subpart (a) below, for example, are so
serious that relatively little weight is
given to exposure; the mere fact the
jmplicated chemical is 'in commerce
conslitules sufficient evidence of expo-
sure. In coptrast, the remsining ef-
fects listed in Subparts (b and {¢)
below must involve, or be accompanied
by the potential for, significant levels
of exposure (because of genersl pro-
duction levels, persistence, typical
uses, commnon means of disposal, of
other pertinent factors).

Note that: (i) The effects outlined

below should not be reported if the re-
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spondent has actual knowledge that
the Administrator is already informed
of them.’

(if) Information respecting these ef-
fects can be obtained efther directly,
by observation of their occurrence, or
inferred from designed studies as dis-
cussed in Part v1.

The considers effects for

which substantial-risk  information
must be reported to include the fo}-
lowing:
. (2) Human- health effects-{13> Any
instapce of cancer, birth defects, mu-
tagenicity, death, or serious or pro-
longed incapacitation, including the
loss of or inability L0 use s normal
bodily function with a consequent rel-
satively serious impairment of normal
activitles, if one (or a few) chemicai(s)
i3 strongly implicated.

{2) Any pattern of effects or evi-
dence which reasonably supports the
conclusion that the chemical sub-
stance or mixture can broduce cancer,
mutation, birth defects or toxic effects
resulting in death, or serious or pro-
Jonged incapacitation.

(b) Environmental effects—(1) Wide-
spread and previcusly unsuspected dis-
tribution in environmental media, as
indicated it studies (excluding materi-
als contained within appropriate dis-
posal) facilities),

(2) Pronounced bicaccumulation
Measurements and indicators of pro-
nounced blozccumulation heretofore
unknown to the Administrator (includ-
ing bipaccurgpulation in fish beyond
5,000 times water concentration in a
-30-day exposure or having an n-oc-
tanol/water  pariition coefficient
#reater than 25,0000 should be report-
ed when coupled with potentizl for
widespread exposure and any non-triv-
{al adverse effect.

(3) Any non-rivial adverse effect,
heretofore unknown to the Adminis.
trator, associated with a chemical
known to have bicaccumulated to a
pronounced degree or to be wide-
spread in environmental media,

(4) Ecologically significant changes
in species’ interrelationships: that is,
changes in population behavior,
growth, survival, eic. that in turn
affect other species’ behavior, growth,
OF survival

Examples include: (i} Excessive stim-
viation of primary producers {algae,
macrophytes) in aguatic ecosystems,
€.g., resuiting in nutrient enrichment,
or eutrophication, of aguatic ecosys-
tems.,

(ii) Interference with critical biogeo-
chemical cycles, such as the nitrogen
cyele. :

- ¢5) Faclle transformation or degra-
dation to a chemical having an unac-
ceptable risk as defined above,

« {¢) Emergency incidents of environ-
menlal conlamination—Any environ-
mental contamination by a chemical
substance or mixture to which any of

NOTICES

the above adverse effects bas been as-
cribed and which because of the pat-
tern, extent, and amount of contami-
nation (1) serjously threatens humans
with cancer, birth defects, mutation,
death, or serious or prolonged inca-
pacitation, or (2) serlowsly threatens
noh-human organisims with large-scale
or ecologically significant pepulation
destruction.

Vi. NATURE AND SoURCER OF INFORMA-
TION WHICH “REASONABLY SUFPORTS
THE CONCLUSION” OF SUBSTANTIAL
Risk

Information atiributing any of the
effects described in Part V above to a
chermical substance or mixture is to be
reported if it Is one of the types listed
below and H it Is not exempt from the
reporting requirement by reason of
Part VII of this policy statement. A
person is not Lo delay reporting until
he obtains conclusive information that
a substantial risk exists, but is to im-
mediately report any evidence which

“reasonably supports” that conchusion.

Such evidence will generally not be
conclusive as to the substantiality of
Lhe risk; it should, however, reliably
ascribe the effect Lo the chetnical,

Information from the following
sources concerning the effects de.
scribed in Part V will often *‘reason-
zbly support” a conclusion of substan-
tial risk. Consideration of eorrobora-
tive information: before reporting can
only ceeur where i is indicated below.

{1) Designed, controlled studies. In
assessing the quality of information,
the respondent is to consider whether
it contains relisble evidence ascribing
the effect {0 the chemical. Not only
should final results from such studies
be reported, but also preliminary re-
sults from incomplete studies where
appropriate. Designed, conirolled stud-
jes Include:

(P) In vivo experiments and tests,

i} In vitro experiments and tests.
Consideration may be given to the ex-
istence of corroborative Inforaation, if
necessary to reasonably support the
conclusion that a chemical presents a
substantial risk.

(iii} Epidemiological studies.

(iv) Environmental monitoring stag-
185, v
(2) Reporls concerning and studies
of undesigned, uncontrolled circum-
stances. It is anticipated here that re
portable effects will generally occur in
a paltern, where a significant common
feature s exposure to the chemical.
However, a single instance of cancer,
birth defects, mutation, death, or serl-
ous incapacitation In 8 human would
be reportable if one (or a few)
chemical(s) was strongly Implicated,
In addition, it is possible that effects
less serious than those described in
Part Via) msay be preliminary manifes-
tations of the more serious effécts
and, together with ancther triggering

piece of information, constitute repor-
table information; an example would
be & group of exposed workers experi-
encing dizziness together with prelimi.
nary experimental results demonstrat-
ing neurologieal dystunctions.

Reports and studies of undesigned

ces include:

(1) Medical and health surveys.

(i1} Clinjeal studies,

(iti} Reports concerning and evi-
dence of effects in consumers, workers,
or the environment.

VIL InrormaTion Wiaca Nexp NoT Bx
REPORTED

u_ln.fotmation need not be reported If
(a) Has been published by EPA in re-
ports,
(b)Y Has been submitted In writing to

EPA pursvant to mandatory reporting
requirements under TSCA or any

‘other authority adminlstered by EPA

{neluding  the Federal Insecticide,
Pungicide and Rodenticide Act, the
Clean Air Act, the Pederal Water Po}-
lution Contro} Act, the Marine Protec-
tion, Research, and Sanctuarles Act,
the Safe Drinking Water Act, and the
Resource Conservation and Recovery
Act), provided that the information:
{1} Encompasses that required by Part
IZX () through (f); and (2} is from now
on subiniited within the time con-
straints set forth in Part IV and iden-
tified as a section Bte) notice in accor-
dance with Part IX(by,

(¢} Has been published in the scien-
tific literature and referenced by the
following abstract services: (1) Agrie-
-ola, (2) Biological Abstracts, (3)
Chemical Abstracts, (4) Dissertation
Abstracts, (5) Index Medicus, (6) Na-
tional Technical Information Service,

{d) 1s corroborative of well-estab-
lished adverse effects slyeady docu-
mented in the sclentific Hterature and
referenced as described in (c) above,
unless such information concerns
emergency incidents of environmental
contamination as described in Part
Vie), or :

{e) Is contained in notification of
spills under seclion 311(bX5) of the
Federal Water Pollution Control Act.

VII. InForRMATION FIRST RECEIVED BY
A PERSON PRIOR To THE EFFecrIive
Dart=z or TSCA

Any substantial risk information
possessed by & person prior to January
1, 1877, of which he is aware after that
date shall be reported within &0 days
of publication of this policy statement.
The Agency considers that a person is
“aware” of:

(8) Any informatjon reviewed after
January 1, 1977, including not only
written reports, memoranda and other
docurnents exsmined after January 1,
1971, but also information referred to

discussions and conferences in
which the person participated after
Januvary 1, 1977;

FEDERAL REGISTER, VOL 43, NO. S2_YHURSDAY, MARCH 15, 1978

3M_AFFF_MDL00410832

SR B

Page 5 of 9

.

T T S S



PSR

% IR A AL AR T T 8 T

() Any informstion the ¢ontents of
which a person has been alerted to-by
date received after Jaouary 1, 1977, ln-
cluding any information
chemical for which the person is pres-
ently assessing health and environ-
mental effects;

{c) Any other information of which
the person has actual knowledge.

TX.. REPORTING REQUIRFMENTS

Notices shall be delivered to the
Document Control Officer, Chemical
Information Division, Office of Toxic
Substances {WH-557), Environmenial
Protection Agency, 401 M Street SW.,
Washington, D.C. 20460.

A notice should:

(a8} Be sent by ceriified mail, or in
any other way permitting verificatlion
of its receipi by the Agency,

{h) State that it is being submitted
i accordance with section 8(e),

{c) Contain the job title, name, ad-
dress, telephone number, and signs-
ture of the person reporting and the
name and address of the magufactur-
ing, processing. or distributing estab-
Hishment with which he is associated,

{d) Identify the chemical substance
or mixture {including, if known, the
CAS Registry Number), -

(e) Summarize the adverse effects
being reported, describing the nature
end the extent of the risk involved,

and

(£} Contain the specific source of the
information together with a surmmary
and the source of any available sup-
porting technical data.

Por emergency incidents of environ-

mental contamination (see Part Vic),
a person shall report the Incident to

. the Administrator by telephone as

soon as he has knowledge of the inci-
dent (see below for appropriate tele-
phone contacts). The report should
contain as much of the information re-
quired by instructions (b) through ()
above as possible. A written report, in
accordance with instructions (&)
through (f) above, i5 to be submitied
within 15 days. Twenty-four hour
emergency telephone numbers are;

Region 1 (Msine, Rhode 1sland, Connectl-
cut, Vermont, Massachusetts, New Hamp-
shire), 617-223-7265.

Region II (New York, New Jersey, Puerto

Rico, Virgin Islands), 201-548-8730.
Region' III {Pennsylvania, Wesl Virginia,
Virginla, Maryiland, Delaware, District of

2318.
Reglon V1 {(New Mexico, Texas, Oklahoma,
Arkansas, Loulsiana), 214-749-3840.
Region VIL (Nebraskz, Jowa, Missourl,
Eansas), 816-374-3778.

Region VITI {Colorade, Ulah, Wyoming,

Montana, North Dakota, South Dakotr),
303-837-3880.

Region IX (Californis. Neveda. Arizons,
Hawati, Guam), 415-556-6254.

o
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Region X (Washington, Oregon, Idaho,
Alaska), 206-442-1200, .

X CONFIDENTIALITY CLAIMS

(a) Any person submiiting a nolice
to EPA under section 8(e) of TSCA
may assert a business confidentiality
claim covering all or part of the infor-
mation contzined in the notice, Any
information covered by a ciaim will be
disclosed by EPA only te the extent,
and by means of the procedures, set
forth in 40 CFR Part 2 (41 FR 36502,
September 1, 1976).

(b) ¥ no clajm accompanies the
notice at the time it is submitied to
EPA, the notice will be placed in an
open file {0 be available to the pubiic

without farther notice to the submit- *

ter,

(¢c) To assert a claim of confidential
ity for information contained in a
notice, the submitter must submit two
coples of the notice,

{1) One copy musi be complete. In -

that copy the submitter must indicate
what information, If any, is claimed as
confidential by marking the specilied
information on each page with a label
such as “confidential,” “proprietary,”
or “trade seecret.”

{2) If some Information in the notice
is claimed as confidential, the submit-
ter must submit a second copy. The
second copy must be complete except
that all information claimed as confi-
dential In the first copy must be de-
Jeted.

{3) The first copy of the notice will
be disclosed by EFA only to the
extent, and by means of the proce-
dures, set forth in 40 CFR Part 2. The
second copy wili be placed in an open
file to be available to the public.

(d) Any person submiiting a notice
containing information for which they
are asserting & confidentiality claim
should send the notice In a doublé
envelope.

- (1) The outside envelope should bear

the same address outlined ‘in section

. IX of this policy statement.

(2) The inside envelope should be
clearly marked “To be opened only by
the OTS Document Control Officer.”

X1. FarnLore 'TO REPORT INFORMATION

Section 18(3) of TSCA makes it un.
lawftul for any person to fail or refuse
to submit information required under
section 8(e), Section 18 provides that a
violatiom of section 15 renders a
person Hable to the United States for
a civii penalty and possible criminal
prosecution. Pursuant to section 17,
the Government may seek judicial
relief to compel submittal of seetion
8(e) information and to otherwise re-
strain any violation of section 8le).

11113

ArFENpIX A —-QUick REFERENCE SUMMARY
¥0oR EMERGENCY INCIDENTS OF ENVIRONMEN-
TAL CONTAMINATION

A. WHAT SROTLY EE REFORTED AS AN
EMERGENCY INCIDENT

An emergency ncident of environmental
contamination 15 “any envirpnmental con-
tamination by a themical substanee or mix-
ture . .. which, because ol thé patlem,

extent and amount of contamination, (1) Se-

riously threatens humans with cancer, birth
defects, mutation, death, or serious of pro-
jonged incapacitation, or (2} seriously
threatens non-human organisms with large
scale or ecologicailly -signiffcant popuiation
destruction”. (See Part Vic) for complete
description.)

B. WIIAY NEED NOT ¥E REPORTES AS AN -

- Infermation contained in notification of
spils under section 311(bX5) of the Federal
Water Pollution Control Act (FWPCA).
¢For a complete list of exemptions Lo repott-
ing, see Part VIL)

€., WHEN AND WHERE TO REPURT EMERGENCY:
INCIDENTS

Emergency incidents of envir tad
contamination are 1o be reported immedi-
ately by telephone to the appropriste EPA
Regional 24-hour telephdne emergency line
listed below.

Region I (Maine, Rhode Island, Connecti-
cut. Vermont, Massschusetts, New Hamp-
shire), §17-223-7265.

Region II (New York, New Jersey, Puerto
Rico, Virgin Islands), 201-548-8730,

Region III (Pepnsylvania, West Virginia,
Virginia, Maryiand, Delaware, District of
Columbia}, 215-597-9888.

Reglon IV {(Kentucky, Tennessee, North
Carolina, South Caroling, Georgia, Als-
bama, Mississippl, Florida), 464-881-4062.

Reglon V (Wisconsin, Illinols, Indiana,
;;lchlmm. Chio, Minnesota), 312-353-

18.

Region VI (New Mexico, Texas, Okishomas,
Arkansas, Louisiana), 214-T49-3840.

Region VII (Nebraska, Jowns, Missouri,
Kansas), B16-374-3778.

Region VIII (Colorado, Utah, Wyoming,
Montana. North Duekots, South Pakota),
203-837-3880.

Region IX (Callfornis, Nevada, Arlwna.
Hawali, Guam), 415-5568-6254.

Region X (Washington, Oregon, Idll‘ws
Alaska}, 2064431200,

In addition. a written report, In accord-
ance with instructions (a) through () of
Part IK, Is to be sutmitted within 15 days to
the Docinment Control Officer, Chemical In-
formation Divislon, Office of Toxic Sub-
stances (WH-557), 401 M Sireet SW., Wash-
ington, D.C. 20460,

ArpEwpix B--Si6niricant COMMENTS AND
RESPUNSES .

A. PEREONS SURJECT TO THESE REQUIREMENTS

Comment 1! Employees cannot be held
subject to these reguirements, since: ()
They only have a pariial role in the manu-
Tacture, processing, or distribution of chemi-
cals, (b) in other sections of TSCA. the term
“person who manufattures, processes, or
distributes” chemsicals clearly refers to busi-

ness organizations, “persons” should be con-
sistently defined, and {c) the application of
criminal penalties mandates a strict inter-
pretation of this word.
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Response: The Agency considers that dif-
ferent sections of TBCA, having different
purposes, are appropriately directed to dif-
ferent respondenta. In the case of section
#te), officers wod employess who are capable

can fulfll their section 8(e) obligations In
difterent ways. Most officers and employees
can discharge their section 8(e) obligations
by sutaniiting pertinent information to cor-
porate superiors, prwwod that the com-
pany hns established the rsk-evaluation

es characterized in Part IL In the
case of a business organization, Hs presl-
dent, chief executive oificer. and other offi-
cinls rspomtble and having authority fér
the business organization's execution of its
section 8(e) obligations must ensure that
the organization reports substantial-risk in-
formation to EPA.

Comment 2 Even If employees can be held
subject to these reguirements, they should
not be. To do 2o would Lorce employees and
employers into conflicting positions, inviting
internal corporate dlssension and over- re-
porting. Further, individuals oitlen do not
have the overview necessary o reach con-
sidered, well-supporied decisions. Corporale
reporting by designsted officisls will pro-
vlde EPA with more reliable data.

The fick that em-
p]oyees have a legitimate role In risk report-
fog; it Is fmperative that risk information

obtained by employess be appropristely
considered. Officers and employees can ful-
fill their role in the reporting of substaniiak

Date Filed 02/15/22 Entry Number 2174-27

. - NOTICES

mation they have oblained directly to EPA;
rather. their cent manuiaciurers, proces-
sors and distribuators are responsible for
reporting such informetion.

B THE "mnmg" OF INFORMATION

Comment 5 'Fhe “may suggest” criterion

in Part 111 of the proposal serves to compel

further examination of information that by

Itsel! i8 not subject to section B(e) require-

ments. The statutory language calling for

“reasonable xupport” does not support this.
sk

(ar;:ont.e procexsing, mailing, holidays,
ete.), .

Response: The Agency has changed the
complidfice period to 15 business-days It is
Imperaiive that procedures be established to
expedite the reporting of substantial-risk in-
formation, not that reporting conform to
exisling procedures.

Comment 10: Aliow from 30 tomdanmr
the second phase of reporiing; alternatively,
do not prescribe a time limit for additional
reporting.

Response: Having deleted the "may sug-
gest” criterion, the Agenty sees bo need to
provide a second phase to the reporiing
period. Supplements) ln.formztlvn ﬂut in
generated after s sects it
should. if appropriste, be immrdintely re-

P- L 18 Aunwtmmmlolmdaysto

R The A ¥ does not intend to
| L 8{e) examination of
information that by iself Is nol subject to

sectlon &e) requirements and has deleted
the “may suggest” provision, providing its
interpretation of what constitutes evidence
thst “ressonably supports the conclusion™
of subsiantial risk in & new Part VI
Comment 6 Section Be) ohl-lnl.lrms are

report pre-19T! information, this period
should commence: (s) upon final publica-
tion, (b) January 1, 1878, (c) following the
Inventory reporting perod since many of
the same corporaie personnel will be buple-
mentlng both requirements,

incwrred upon obtalning
tial-risk information.

Response- 'The Agency disagrees, and con-
siders that “rensonable support” of & con-
clusion of substantial risk is not identical to
the conclusion itself. The former typically
oceunrs, and must be reported, al an earlier
stage.

Commeni 7 The statement, in Part XY of
the proposal that a person has obtained in-
lormation If he ~. . . should xnow of the ex-
istence of such infermation not n his pos-
sessinn but which would be delivered to him

risk information, without the disndvaniages
described above, by reporting information
to superlors fox oorporate consideration,
end., having done so, will have discharged
thelr obligation to EFA. This is contingent
upon ihe establishment by the business or-
ganization of certaln procedures for risk-
evaluation, thereby assuring the appropri-
ate consideration of such reports. Those of-
ficers responsible and having authority for
the organbation’s execution of its section
8le} obligations must ensure that the orga-
nization reporis substantial-risk Informas-

tion to EPA.
Comment &' Clarlfy which employees are
noveud. a.nd t.he extent of their obligation.
ble of appreciating per-

t,” tends 1o compel an active
sel.n:h for substantlalrisk information
rather than the reporting of substantial.risk
information a person “obtains™ This is of
particutar concern to importers with limited
aceess to information possessed by their
suppliers.

Response The Agency considers thal sec-
tion 8(e) applies to Information.which a
person possesses or of which he knows. It Is
not intended to compel searches for infor-
mf-ion or extraordinary efforts to wquh-e
ir thon. The A furiher
however, that “known" Iinformation in-
cludes information which a prudent person
simbarly situated could reasonably be ex-
pected to know. Negligence or intentional

unmtmformauon by vinue of rsok. or

knowledge? Are rnnk and file employees

hject to these yequir is, or juxt super-
rial

of information does not absoive a
person of his section 8(e) obligation Part
I1I has been modified to express these in-
tentions.

visury and

toxicologists, ete.? Is an employee abuolved

of further responsibility if he reports to his
r?

Responge; The Agency considers that the
phrase “capable of appreciating the signifi-
cance of pertinent information™ apprnprl
ately describes those officers and

i ‘E:CIrcmnata:munexistwhen
of m.l

mediately upon publication. Bection 8ie} has
been in effect since Jarmuary 1, 1977; poet-
ponement in reporiing substantial.risk ine
formation is noi warranted,

D. EFFECES AN INFORMATION THAT MUST BT
" REPORTED

Comment 12 The reporting of “any in-
stance™ of cancer, binh defects, ete, in
humans is too broad and such informaticn
will be of little use; chemijcal workers, lke
the general population, develop cancers and
other ailments of uncertain etiology.

Response. This policy statement elarifies
that the reporting of single occurrences of
human cancer or other serious effects will
depend upon evidence strongly impliczting
one (o7 & few) chemicalis),

Comamenl! 13: Dermal silments and nausea
are poorly thosen examples of precursor
symptoms. Deleting these examples will
sveid nnduly emphasizing them when other
symptoms may be more important, yet wil
not eliminate the obligation to report them
If they are suspected precursors.

Response: The Agency agrees.

Comment 14: How are reportable data dis-
tinguished from routine tests including
range {esis such as Ly, 's?

Response: This rolicy ststement direcis
the reporting of specified effects when un-
known to the Administrator. Many routine
tests are based on B kncewledge of toxieity

“Into p
tion does Dot COrT d Lo an unc
ing of the implications of the lnformaﬂon:
“obtains" should be deflned in terms of pos-
session of information and awareness of its

import.
The “oblaining™ of information

mhauuresponsibmwmbeuertmmd
report substantial-risk information, includ-
ing not only relatively senior corporate olfi-
cers but also many corporate employeex
The polley statement modities the Septem-
‘ber 9 proposal, in response to the concerns
expressed In Comments 2 ang 3, to permit
most officers snd employees to discharge
their obligation by submitting Information
1o corporate superiors, subject to the condi-
tions described in Part 1.

Awrt

nerurs via persens who are “capable of ap-
preciating the significance of pertinent in-
formation.” There will likely be cireum-
stances n which the evaluation of informa-
tion elarifies Hs ful! import; the establish-

fated with a ehemical; unknown effects
octurring during such a range test may have
to be reported i they are those of copcern
to the Agency and if the information meels
the criteria set fo-{n in Parts ¥ and VL
Comment I5: The maost widespread “in
¥itro™ test is the Ames test, which ks subject
10 considerable debate. Clarify the circum-
stanies under which positive results of in
vitro tests must be reported.
Response: Part VI clarifies that the re-
porting of in vitre tests will depend upon

es for p g
risk-information preewlbed in Pm II wili
expeadite this.
£ TINE ALLOWED POR COMYLIANCE
Cor ¢ 9 Fifteen calendar days is insul-

ment of cor d ¥

- Comsmeni 4 Consuitunts and indep
Jabs should oot be subject to these require-
ments.

Response: Coniractors and Independent
Jabe are not respopsible for reporting infor-

ficlent to detenmine whether informatlon
which “may suggest” substantisl risk should
be reportied; it is even Insufficient to accom-
modate normal procedural time constraints

the exist of corroborative information
H necessary Lo reasonably support the con-
clusion of substantial risk,

Comment 16; The descriplion of “‘extreme
persistence”™ as a substantial risk is an exam-
vle of the need to redefine Part V{e) C'Envi-
ronmental Effects”). Persistence and bio-
sccumulation should be considered risks
only when couvpled with toxicily and signifl-
cant exposure.
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Respongse Part V now clarifies those ef-
fects for which reporting depends upon »
significant exposure potential. Persistence
by lsell 13 no longer itemized as & report-
able effect bt rather is considered to be
component of exposure potential; it may
also underife the measurements described in
Part VibX1). Laboratory indicators of pro-
nounced bicaprumulation are {o be reported
when coupled with potential for widespread
exposure aidd any nop-trivial adverse effect.

Comment 17: The n-octanol/water partl-
tion coefficient addresses a physico-cheml-
cal property, nol blological effects, and is
not alone an indicator of substantial risk;
further, the vatues stated for the coefficient
and the blosccumulation factor in fish do
not correspond.

R The A knowled; the

NOTICES

Resporse: EPA is coordinating this pro-
gram with other agencies now, When this
coordination is & .-ll!r-- leted. the
pollcy i ded Lo e 4
from the rewrtmtmuumtmrormuon
that has been sitbmitted to other specified
agencies. In the meantupe, substantial-risk
information must de reported directly to

¥. INFORMATION FIRST RECEIVED FRIOR TO THE
EFFRECTIVE DATE OF TSCA

Conment 22 The tense of the verb “ob-
tains™ reveals that section 8(e) was intended
io bé applied prospectively to information
newly scquired after January 1, 1977, [(Milize
seet.km &(d) or other rules to acquire infor-

numeﬂul error and has ded the val
to torrespond, This policy siatement now
directs the mportlnc of an experimental
lation when
coupled with an a.dvene effect and potentisl
for widespread exposure.

Comment 18 The requirement that infor-
mation which “links" an effect Lo & chemi-
cal be reported is too broad and contradicts
the statutory language of ‘“reasonably
supports”.

Response: 'The Agency has provided in a
new Part VI its interpretation of “reasen-
ably supports”.

Comment 19 A determination that infor-
toation “reasonably supports the conclu-
s10n" of substantial rlsk eannot B¢ made In-

1y of 4 of use since

“ the method and manner of using a chemical

may influence the occurrence of an effect;
in particular, the criteris should refllect a
distinction between normal and abnormal
uses of chemicals.

Response: The Agency eonsiders that the
appropriate components of a “substantial
risk*” with respect Lo 3 chemical are {a) the
serlousness of the effect, and (b} total expo-
sure potentinl. The method and manner of
uslm 8 chemlul is one of seversl 1:1:1.01'3 de-

As de-
acribed in Part V, ihe importance of expo-
sure potential as 2 component of "substan-
tial risk” depends upon the kind of eifect of
concern. Thus, the effects described In Part
Via) are so serious thatl relatively Ittle
weizht. is given to exposure; the effects de-

scribed In Parts ¥V (b) and (c) involve a sig-
nifleant exposure or exposure potential

‘The Agency further considers that a defl-
nition of “normal” use for a particular
chemical will often depend upen a knowl-
edge of the risks associated with the
chemical

E. INFORMATIOR THAT NEED NOT BE REPORTED
C ¢ 20; Inf tion published in

scientific literature i Janguages other than
English shoild be exempled if published in
Can

age abstracts
and commertisl translations of forelgn lit-
+rature be assumed?

Response: This policy statement now pro-
vides that inforination published in scien-
e litersture, whether in English or an-
other Janguage, Is exempt from reporting if
published in summary form by certain

services.

need not report to EPA information aiready
reported to other Agencies, and vice versa,
Buch duplicative reports are unduly burden-.
some,

b3
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Comment 28 Clarify whether these re-
Guiremenis apply to chemicals previously
but ne longer manfactured, processed, or
distributed in commeree by 2 pennn

Response' Informston obtained befm
I977 must be il the person has
been awnre of it since January 1, 1977, as

© prescribed by Part VIII. Concerning chemi-

¢als which 2 person has discontinued moanu-
facturing, processing, or distributing since
Japuary 1. 1977, informatlon cobtained
before the time of discontinuation is subject
to these reguirements. It s expecied thst

Comment 25; Clarify the meaning of “sub-
stantia]l risk™ relative to other risks ad-

d before then.
Wudlmmdlnthemﬁmblem drlﬁedby'rsc.n.
the Sept e p L, the oon- R

slders section &(e) to  epply 10 risk fnforma-
tion possessed by or known to 8 person
before, on, or afier Janvary 1, 1977, Con-
cerning ' information first obtained before
1877, this policy statement continues to re-
quire reporting of information received it a
person has heen aware of it since January 1,
1877, for the reasons discussed in the Sep-
tember § preamble.
Commen! 23: The term “aware” is tog

: A substantial risk iz defined In
Part V{a) of thls baolicy stntemcm A5 A Tisk
of i conoern b of (a} the
serjousness of the effect. and (b) the fact or
probsbility of its occurrence. As opposed to
other risks addressed by TSCA, economic or
social benefits of vse. or costs of restricting
use, are not to be considered in determining
whether a risk is “snbstantial”,

Comineni 30; To what extent are “nsers”
of chemicals subject to these requirements?

vague to be of any help In responding to
these requirements. Since many corporate
employees are potentially subject to these
reguirements, and glven uncertainty over
the extent to which they ought to be aware
of pre-1977 Information, this provision tends
to compel the very file search it was intend-
ed to avoid. The term “aware” should be
further defined, possibly In terms of actual
knowledge.

Regponse: The Ageney in Part VIII of thiy
policy atatement now defines the pre-1977
information of which a person is considered
to be aware.

G. CONFIDENTIAL INPORMATION

Comment 24: EPA shonld delay guidance
until procedures are publizhed governing
the treatment of confidential submissions.

Comment 25. EPA should treat all submis-
sions as confidential until the information is
verified,

Comment 26: EPA should automatically
publuh section SMe) notices.

o fs 24 through 28
EPA bas included & new Part X which de-
scribes how to submit a Aaim of confiden-
tiality and states that any or all of the in-
formation submitted may be claimed as con-
fidential. Such information will be disclosed
by EPA only to the exient, and by means of
the procedures, sei forth in 40 CFR Part 2.

H, MISCELLANEOUS

Comment 27: What is the statutory basis
or need for guidance? What is its exact
status under the Administrative Procedure

Act?
mtement sets forth

_ Response: This Dolicy
EPA's interpretation of and policy concern-

ing TSCA section Ble). Az an interpretive
rule and statement of pollcy it is not subject
to the comment period and delayed effec-
tive date provisions of the Administrative
Procedure Act (5 US.C. 553). Although
TSCA does nol mandute a policy statement.
the Agency of necessity must develop the
criteria which will govern enforcement st~
tivities. Trade assoclalions and businesses
were among those who previcusly expressed
interest in such a statement to gulde their
compliance.

B The A consid that
many industriel uses of chemicals actually
1al] within the scope of “processing” chenl-~
cals. A facturer, pr or distribu-
tor who obtaing substantial-risk mfmmum
concerning chemicals he handles should be
alert to the posslbi]lty he may have to
report it.

Comment 31: Are chemicalt manufic-
tured. processed and distributed in com-
merce in small guantities solely for purposes
of research and development subjeci to
these requirements?

Response: In general, the Agency consid-
ers that much manufscturing,
and distribution In commerce of chemlcals
in small guantities sclely for purposes of re-
zearch and development is conducted for
“eommercial purposes”. Such  purposes
would include the sale and distribution of
such materials. as well as their use by the
manufacturer or processor in activities (for
example, product research and development
and studlez assessing the feasibility and
safety of using chemjcals) preceding his ora
client's commercial use of such materials or
others on a larger scale,

As described in Part V, the Agency consid-
ers thal “substantizi risks” depend in part
upon an exposure pitential. Thus, the oc-
currence of the effects described in Part
Via) presuppose exposure to the chemical
and must be reporied; reporting of the
other effectz will depend upon & potential
for signifieant Jevels of exposure.

Comment 32' Are raw materials, interme-
dintes, and inert ingredients prodvesd or
used in the manufacture of a pesticide sub-

tm’eswhlchmnbetegnhtedundum -

In order to be considered a pestickde, a

bt must be Intended for use as & pes-
ticide. Raw materials, intermediates, and
inert ingredients produced or wsed in the
manufacture of a pesticide are not them-
selves regulated under FIFRA (unless they
happen to be pesticides themselves) and,
therefore, are sublect to TSCA. The pesti-
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cide regylalions at 40 CFH 162.4 are consis-
tent with this view.

Comment 33 Are intermediates and cata-
lysts intended solely for use in the produc-
tion of a food, food additive, drug, cosmetic,
or device subject to TSCA?

Responser The Administrator considers
that intermediates and catalysts imlended
solely for use in the production of a food,
food adiditive, drug, cosmetic, or device are
excluded from regulation under TSCA The
definitions of the FFDCA provide that
chemical substances which are intended for
use as a component of a food, food additive,
drug, cosmetie, or device are encompassed
within the meaning of such terms, respec-
tively. The FDA considers intermediates
and calalysts to be such components. There-
fore, they are subject to regulation under
the FFDCA. Any such substance Is excluded

" from regulation under TSCA insofar ay jt Is

actually manufactured, processed, or dis-
tributed in commerce sotely for use in the

production of a food, food additive. drug,
cosmetic, or device.

Commeni 34 Employees should have the
optlon Lo submit reports anonyMmousty.

Resporise: EPA considers that any person
may report infermation to EPA under
‘TSCA. Those who are required to do so
under section 8(e} are persons who manu-
facture, process, or distribute in commerce
chemica) substances or mixtures, including
not_only business entjties but also such em-
ployees &s described in Part II. In order Lo
establish that such persons have discharged

- their obligations, ard in order to encourage

responsible review of the quallty of informa-
tion and the substantiality of risks, EPA be-
lieves that notifiers showld lentiily them-
selves. Sectlon 23. will adeguately protect
employees from diserimination pursuant to
notifieations they have made under section

- Bled

[FR Doc. 78-7064 Filed 3-15-78; 8:45 am)
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1 factors, and then the potential for

2 widespread distribution and potential for
3 widespread exposure.

4 Q. Okay. We"ll get to that.

S) But death 1s a nontrivial

6 adverse effect in Mr. Gerber®"s opinion,

7 right?

8 A. Yes.

9 Q. Okay. So let"s keep reading.
10 Under Pronounced

11  Bioaccumulation i1t"s written, "Measurements
12 and indicators of pronounced bioaccumulation,
13  heretofore unknown to the administrator,

14 including bioaccumulation in fish beyond

15 5,000 times water concentration In a 30-day
16 exposure or having an N-octanol/water

17  partition coefficient greater than 25,000,

18 should be reported when coupled with

19 potential for widespread exposure and any

20 nontrivial adverse effect."

21 Right?
22 A. That"s correct.
23 Q. Okay. Let"s try this. True or

24  false: By 1980, 3M was In possession of

25 information that PFOS was a bioaccumulative

Golkow Litigation Services Page 90



2:18-mn-02873-RMG  Date Filed 02/15/22 Entry Number 2174-28 Page 4 of 4
Confidential - Pursuant to Protective Order

=

compound, that i1t was widespread in the blood
2 of the general population, and that it killed

3 rhesus monkeys that were exposed to it.

4 True or false?
S) A. Based on my review of the
6 documents, 3M had all of -- had those pieces

7 of information, although 1t --

8 Dbroaccumulation, again, | think that"s

9 that -- maybe 1t was the slow elimination

10 rate that was recognized at the time, but all
11  of those informations need -- all of that

12 information needs to be put together and

13  judgment applied in making a TSCA 8(e)

14  reporting decision.

15 Q. Right. And 3M did that.

16 3M had all of that information
17 and decided not to disclose i1t at that time
18 in 1980, right?

19 A. Yes. I"ve reviewed documents

20 that -- you know, after the -- those studies
21  were conducted, that information was reviewed
22 against EPA"s reporting criteria, and the

23 company made the determination that the

24  information was not substantial risk

25 information under TSCA 8(e).

Golkow Litigation Services Page 91
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Interaffice Cerrespondence gm
R e T T Subject: Minutes of Meeting With

de: L.C. Krogh - 223-6SE Or. G. H., Pattersocn and
J.0. laZerte - 236-1 Dr. J. M. McClure of duPont

August 3, 1978

THOSE PRESENT:

J. W. BELISLE 201-158
V. A. BUNMELLE 201-18
H. E. FREIER 201-15
D. F. HAGEN 201-1W
J. H. McCLURE duPont -
G. H. PATTERSON GuPONT -
JR. A. PROKOP 236-3B
5. D. SORENSON © 220-2F

A meeting was held on July 31, 1978 with Or, 6. H. Patterson and
Dr. Jd. H. McClure of the Jacksen Research Laboratories, Chemical, Dyes
and Pigments Department of ont. Dr. McClure and Dr. Patterson are
. part of the physicat and analytical department of the laboratory and
had come to 3M to ask technical questions on the Belisle-Hagen method
for determining organically bound fluorine in blood and serum. Their
prime concern was over orgenic fluorine levels in blood of duPont employees
in the Chemical, Dyes and Pigment Department.

These employees are exposed to duPont fluorochemicals not those from 3M.
Possible employee exposure to 3M fluorochemicals at duPont.is in the
Plastics Department or in the Textiles and Fiber Department. The Textiles
and Fiber Department had asked br. Patterson and Dr. McClure to obtain a
method for analyzing FC-143 in air.

Dr. Patterson and Dr. McClure asked a variety of technical gquestions con-
ceraing the method for analyzing organically bound fluorine in blood. Al
questions were answered and it was agreed that they could contact J. A.
Belisle if further questions arpse.

Urs. Patterson and McClure stated that their analytical stafs. with the
concurrence of Dr. W. A. Sheppard, had confirmed that the

a
appearing in the paper by Guy, Taves and Brey was that of a perflugro- B
carboxylic acid.and asked if we had also confirmed this. They were told

that we disagreed, but were given no further clarification.
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abundant rainfgll. Our results indicate .

that in the presence of water containing
strongly complexing organic species,
plutonium can be mobilized to a signifiv
cant degree as a soluble organic complex
that can withstand submicrometer filtra-
tion, Fe(OH); carrier precipitation, and
surface adsorption on sediments. [Means
et al. (9) have described the drastic de-
crease in K, values for trace metals in
the presence of even very small concen-
trations of strong complexing agents.]
Whether these compiexes existed in the
waste at the time of disposal or were
formed in the trenches after disposal is
not known, but it is likely that there are
some complexes from both souyces.
Hence it is important that all prganic
matter in transuranium wastes be de-
stroyed in order to prevent the formation
of stable, potentially mobile complexes
of plutonium. Moreover, ground water ip
the area should be free of strongly com-
plexing ligands. For this reason, it is
highly inadvisable to locate a chemical
waste disposal site adjacent to a radioac-
tive waste disposal site. Naturally occur-
ring organic substances in ground water
appear less likely to mobilize plutonium
than organic maiter in the wastes. Re-
sults of an earlier study (/0) indicate that
plutonium is not appreciably solubilized
by fulvic compounds in natura] waters.
Although the results of this study indi-
cate that the plutonium is in true solu-
tion, a previous investigation (771} of plu-
tonium in a pond water indicated that the
solubilized plutonium was predominant-
ly colloidal. Hence it is clear that the
chemical and physical form of plutoni-
um, and therefore its migration behavior,
varies widely with the composition of the
water. Subsequent studies with different
types of ground water should establish a
more precise relation between plutonium
speciation and ground water composi-
tion.
Jgss M. CLEVELAND
TerrY F. REES
U.S. Geological Survey,
Denver, Colorado 80225
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Organic Fluorine in Human Serum:
Natural Versus Industrial Sources

Abstract. The concentration of organic fluorine in humaqp serum has been reported
to vary from 0.0 to 0.13 part per million in persons not exposed to indusirial
Auorochemicals. To help ascertain whether the natural environment is a source of
organic fluorine in human serum, samples from a group of rural Chinese were
analyzed. The samples contained low levels of organic fluorine as well as the

expected inorganic fluoride.

It has been observed () that there are
two forms of fluorine in human serum:
exchangeabie and nonexchangeable with
BF~. Research (2) has been directed
toward identifying the nonexchangeable
or organic form. Organic fluorine has
been detected in human plasma (3); in
one study it was not detected in the
serum of a variety of animals (#), al-
though in other studies it was found in
bevine (5) and rat (6) serum. Since it has
been suggested that organic fluorocom-
pounds in human blood are derived from
commercial sources (2), we analyzed se-
rum from humans who live in a rural area
in the People’s Republic of China and
compared the results with reported val-
ues for people in urban areas of the
United States.

Several methods have been used to
measure total fluorine in serum and plas-
ma. Most samples have been analyzed
by open ashing, which causes a variable
loss of fluorine (5). For example, only 21
percent of the fluorine in perfluorooctano-
ic acid is recovered as inorganic fluoride
by this method (2). The use of the closed
oxygen bomb technique (5-7) avoids

Table 1. Concentrations of organic fluorine
and inorganjc fluoride in eight rural Chinese.

Organic Inorganic
Person fluorine fluoride

{ppm) (ppm)
1 0.008 0.051
2 0.013 0.054
k] 0.011 0.046
4 0.014 0.046
5 0.009 0.044
6 0.009 0.049
7 0.004 0.046
8 g¢.o17 0.076

0036-8075/81/0626-1509%00.50/0 Copyright ©

most of these losses. With this tech-
nigue, recovery of fluorine from per-
fluorcoctanoic acid is > 90 percent (7).
The method yields a mean blank of (.02
g, which corresponds to 0.002 part per
million {ppm) in a 10-ml serum sample.

Eight samples of human serum were
obtained from Chinese donors who live
in a rural commune, with little chance for
exposure to industrial fluorochemicals.
The samples were analyzed for organic
fluorine and inorganic fluoride (F™) by
the oxygen bomb method. As shown in
Table 1, all the samples from the Chinese
contained detectable concentrations of
organic fluorine. These concentrations
are at the low end of the range compared
to those in groups representing a more
urban environment. Ash analysis of 65
plasma samples from residents of New
York State gave an average value for
organic fluorine of 0.03 ppm (lowest val-
ue, 0.005 ppm) (3). In plasma samples
from 106 individuals living in five cities
in two.states, a mean organic fluorine
concentration of 0.025 ppm (ashing) was
observed, with two samples estimated to
contain << 0.005 ppm (2). In plasma sam-
ples from 264 people in one Minnesota
community, the average concentration
of organic fluorine was 0.045 ppm (ash-
ing); one sample contained no detectable
organic fluorine (0.00 ppm) (8). Ash anal-
ysis of a pooled serum sample from
Argentinians showed an organic fluorine
concentration of 0.085 ppm (9). Oxygen
bomb analysis of serum samples from
nine Minnesota residents gave an aver-
age value of 0.02 ppm (lowest value, 0.01
ppm) (7).

The concentrations of F~ in the Chi-
nese were slightly higher than the 0.02
ppm reported by Belisle and Hagen (7)
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for a group of Minnesotans. However, in
another study (8), an average value of
0.058 ppm was reported for Minneso-
tans. Guy (3) reported a mean of 0.015
ppm F~ in inhabitants of New York
State, and later showed the concentra-
tion of F~ in plasma to be dependent on
the level of F~ in the drinking water.
Therefore, the slightly higher concentra-
tions of F~ in the Chinese may be due to
fluoride in their food and drinking water.
1t is difficult to compare reported fluo-
rine values due to the variety of analyti-
cal procedures used. Negative factors
(such as volatility and incompiete sample
decomposition), positive factors [such as
contamination with F~ and Freons (3],
and the method itself (/0, 17} influence
the reported values. Due to the paucity
of values determined with the oxygen
bomb method, it is necessary to use
results obtained by ashing for comparing
levels of organic fluorine in serum.

Many compounds containing organic
fluorine have useful industrial and medi-
cal applications (J2); the wide use of
these compounds implies widespread ex-
posure to them. Reviews have been writ-
ten on the role of organic fluorine in
biochemistry (13}, psychiatry (/4), and
toxicology (I35, I16). The fluoroorganic
compounds methoxyflurane and halo-
thane are anesthetics (/7), and artificial
blood contains perfluorocarbons (/8,
19). Several patural sources have also
been suggested (3).

In a recent study on the exposure of
industrial workers to fluorochemicals
(20), elevated concentrations of organic
fluorine (1 to 71 ppm) were found in the
serum of chemical employees handling a
specific fluorochemigal (ammonium salt
of perfluorooctanoic acid, C;F,sCO,”
NH,*). It was also found that this fino-
rochemical is siowly eliminated from the
body. Therefore, it appears that blood
levels of organic fluorine are dependent
on the frequency of exposure to specific
fluorochemicals.

If man (20), rat, or monkey (21) is
exposed to ammonium perfluorooctano-
ate, the compound is subsequently found
in the blood serum. This is not surprising
when one considers the results of a study
on the binding of perfluorooctanocic acid
to human serum (6): more than 99 per-
cent of this added organic fluorine was
bound to serum constituents.

It is clear that nearly everyone (> 98
percent) has both forms of fluorine in his
blood and that the reported values are
somewhat dependent on the method of
analysis. The value for F~ depends on
diet and drinking water while the value
for organic fluorine could be influenced

1510

by exposure to certain fluorine-contain-
ing compounds from both natural and
synthetic sources.

While it was originally suggested (2)
that the prevalence of organic fluorine in
human plasma is due to commercial
sources, there now is evidence that the
concentrations have been decreasing
over the past 15 years (2)—although the
trend may be due to the methods used to
analyze the blood samples. As yet, we
find no conclusive evidence to indicate
that the prevalence of trace amounts of
organic fluorine in human bleod is pri-
marily the result of industrial fluoro-
chemicals. Rather, the main source may
be some naturally occurring organic fluo-
rine.

Jon BELISLE
Central Research Laboratories,
IM Company,
§t. Paul, Minnesota 55133
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Niacin Reduces Paraquat Toxicity in Rats

Abstract. Rats poisoned with paraquat benefited from daily niacin therapy.
Niacin-treated rats showed delayed and reduced dyspnea. Deaths began approxi-
mately 30 hours later. The time required for niacin-treated rats to reach 50 percent
mortality increased from 60 to 120 hours, and the death rate was reduced from 75 to
55 percent. The benefit by niacin is consistent with the demonstrated role of niacin in
preventing cellular decreases of nicotinamide adenine dinucleotide during poisoning
of bacteria by paraquat and by hyperbaric oxygen.

Paraquat  [1,1’-dimethyl-4,4’'-bipyri-
dinium (cation} dichloride] is a nonselec-
tive postemergence herbicide and defoli-
ant used on a wide variety of crops.
Although paraquat is one of the safer
herbicides as applied agriculturally, it
has caused over 400 human deaths from
accidental and suicidal ingestions (f).
Paraquat also has allegedly caused lung
damage to drug users who smoked mari-
juana cbtained from Mexico (2). Human
fatalities generally are cansed by pulmo-
nary impairment, regardless of the meth-
od of contact. We have found that niacin
is beneficial to rats poisoned by Blm'a—
quat. !

This finding developed from earlier
research which had disclosed common
sites of damage at the enzyme level in
bacteria poisoned by paraquat and by
hyperbaric oxygen (3-8). The evidence
included the discovery that niacin and
thiamine were beneficial for the growth
of Escherichia coli poisoned by hyper-

(X)36-8075/81/0626-1510%00.50/0 Copyright © 1981 AAAS

baric oxygen (5) or by paraquat (8). The
mechanism of thiamine protection re-
mains unknown, but there is evidence
{6-8) that niacin protects E. coli because
it circumvents the consequences of the
poisoning of quinolinate phosphoribosyi-
transferase. This enzyme is universally
required for the de novo synthesis of
nicotinamide  adenine  dinucleotide
(NADY); therefore, there is reason to be-
lieve that the resunlts may apply to higher
life forms.

Consequently, we studied the effects
of niacin on paraquat-poisoned rats. The
paraquat was given intraperitoneally in
two doses of 30 mg per kilogram of body
weight, 24 hours apart. Rats that re-
ceived only paraquat began to die after
approximately 30 hours, and 50 percent
of the animals were dead by 60 hours
(Fig. 1). The group of rats that also
received intraperitoneat injections of 500
mg of niacin per kilogram of body weight
every 24 hours for 5 days, beginning with

SCIENCE, VOL. 212, 26 JUNE 1981
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~-SOME PROBABLE QUESTIONS ON 3M FLUOROCHEMICALS WITH SUGGESTED ANSWERS

A Organic Fluoring in Bloed (page 1).
B. 3M Industrial Hyglene Program (page 2).
C. Product Inf-or-maﬁion {page 4).
. Cugtomer Sei‘vi.ce (page 5).
E. Publie Health Issues (page ?).
F. Health Effecﬁs {page 8);.
G. Toxicology Studies (page 9).
. H. Environmental Issues (_i:age 9).
J. Regulatory Issues {(page 10).

K. Legal Issues {(page 12).
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A-3,

A4,

ORGANIC FLUORINE IN HUMAN BLOOD
What is "organic” fluorine in blood?

Fluorine in bleod exists in two forms. One form is inorganic fluoride
ion. The other form of fluorine is non-ionic in nature and is covalently
bound in an organic molecule. '

What is the normal level of organic F in blood?
Reported range 1s 0.01 to 0.1 ppm.:
What ‘is an elevatéd level of organic F in blood?

It is not easy to define precisely an "elevated" level. We have adopted
1.0 ppm as an elevated level.

What fluorochemicals have so far been detected in blood?

Perfluorooctane sulfonic acid, Perfluorohexane suflonic acid,
Perfluorovoctancic acid. -

Do you believe other fluorcchemicals could he present in blood?

Yes, such fluorochemicals could be derived not only from exposure to
synthetic/industrial fluorochemicals (manufactured by several companies)
but also from natural sources particularly through the food chain.

Dichapetalem cymosum (Gifblaar), a plant indigenous to South Africa,
produces or biosynthesizes fluoroacetic acid, so also do two leagumes
growing in Australia, Acacia georginae and Bagstrolobium grandiflorum and
another plant from South America, Palicourea marcgravii (rat weed)}. More
recently, certain long chain fatty acids containing an -fluoro substitu-
ents such as 18-Fluora~cis~, 9-octandecenaic acid (fluorc oleic acid),
16-fluoro palmitic, 6-fluorc capric aeid, and l4-fluoro myristic acid have
been identified in plant sources.

Further salad and foragé crops, soybean, crested wheat grass, when expoesed
to high ldvels of inorganic fluoride in field and laboratory studies, were
reported to biosynthesize fluorcacetate and fluorocitrate.

What relationship do the known fluorochemicals in blood have to the products
exposed to or used by the Individuals?

In our experience, at 3M plants, fluorochemicals in the blood of workers
are related to the fluorochemicals they are exposed to -~ mostly FC-143 in
Chemolite workers and mostly FC-95 in Decatur workers.

Do other companies' employees have fluorochemicals In their blood? If so
are they 3M flucorochemicals or some other companys' fluorochemicals?

We believe that every one has some amount of organic fluorine in his/her
blood, but the fluorochemigal is not necessarily of industrial origin.

We do not know whether employees of other companies have industrial fluoro-
chemicals in their blood. There are no published reports., To the best of
our knowledge, 3M is the first to publish such results on FC levels in blood
of the emplovees.,  We believe there may be some instances of occurrence of
FCs in the blood of employees of other companies also.

3M_BELLD1935677
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A-8.

A~-10.

A-11,

A-12.

-2 -

What work have other fluorochemlcal companies doue? What are their
findings? '

As yet, there is no published information about what other companies
have done.

If 3M fluorochemicals are Stfuctﬁrally unique, might the problem
involve only 3M fluorochemicals?

We do not know.

Is there any reason to believe that anyone else's fluorochemicals
{(i.e., other than 3M's) can be found in blood?

We do not know for sure, but may be.

Do other companies make fluorochemicals structurally similar to 3M
fluorochemicals?

That might be the caSe,'but ———

How long do fluorochemicals stay in a person's blood?

- We have definite information on perfluorococtanoic acid. It may stay for

A-13.

A-14,

years and excrete slowly. We do not know for certain about other
fluorochemicals.

Does organic. fluorine concentrate in any part'of the body other than
blood? 1f so, what does it mean?

Blood is the only human tissue/organ studied thus far.

What 1s the relationship of fluorochemicals in blood to fluorochemical-
containing blood substitutes?

There is some similarity. Both are perfluoro compounds.

3M INDUSTRIAL HYGIENE PROGRAM

Has 3M told its affected employees what the level of organic F is in their
blood? TIf not, why not? :

Yes. They were all informed. Further the results of laboratory tests
and physical examinations which formed a part of special health screening
program were always sent to a physician of their choice.

How do the employees feel about having elevated levels of organic F in
blood?

We are unable to speak for them, but we have discussed the subject with
many of them. They are, of course, interested and some are concerned
and we share that concern with them. We have made a concerted effort to
keep the emplovees informed by the use of v1deotapes, crew meetings and
health evaluations,

3M_BELLO01939678
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B~3. How many employees have elevated levels of organic F in blood? How
high are the levels elevated?

Sampling is not yet complete. We anticipate elevation in those employees
involved with manufacturing and laboratory use of these materials. 1T
would estimate that at Chemolite we are talking about 200 or 300 people.

B-4. Have the F levels in blood of employees dropped with decrease in exposure
levels?

In some instances, ves. Removal from exposure seems Lo result in a
decline. We are unable te speak of a direct relationship yet.

B-5. What about the employee's wives and children getting exposure to fluorc-
chemical dust carried home by the emplovees?

We have no data, but it may be possible, With the current protectional
clothing and with reasonable personal hygiene {like after.work showers),
this should be winimal.

B-6. How soon can you arrange testing the blood of family members, if the
employee so wishes?

Only 1if there is a good reason for doing it,

B-7. 1Is there a 3M guideline for exposure to fluorochemicals? What is the
recommended safe exposure level?

3M guidelines are ne more than 0.1 mg/m3 in air and no skin contact. It
generally takes good engineering controls to abtainm these objectives.
These are 3M general guidelines, and not based on toxicolegical or any
other data.

B-8. What steps is 3M practlicing to minimize or eliminate exposure cf the
emplovees to fluorochemicals?

a. Further engineering for complete enclosure of all chemical processes.

b. Personal protective clothing and respirator until the complete
implementation of the new engineering steps.

c. Good personal hygiene, e.g., promptly washing off spills or contamina-
tion, showers at the end of work shift.

B-9, What steps is IM recommending to the customers to reduce exposure of
customers’' employees to fluorochemicals?

Recommendations are contained on the Material Safety Data Sheets,
furnished with the product.

B~10. Has the company been implementing its own recommendations in a satistfactory
manner ?

Yes, progress is being made.

B~11. What is the risk of a new employee coming to work in a fluorochemical area
of having an elevated blood level of organic F, since the present implementa-
tion of 3M recommendations?

There is a small risk. The risk is less now than before. We have taken
precautions to minimize exposure for all employees. This includes proper
handling procedures and a continuous tightening of industrial hygiene
controls,

3M_BELL01939679
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B~12. Have we tested the fluorochemical levels in the blood of any new
employees since the stricter exposure limits have been set?

We wish to obtain such information, but most of our workers (including
our "new"* employees) have some time or other worked in fluorochemical
productlon areas. :

*Jorked some years ago at Chemolite Plant, were laid off for some time
and were reemployed recently by 3M, :

B-13., Does expoesure to fluorochemicals worsen the health starus of emplovees
who are already in a less than good health {(i.e., asthma, heart condition,
drinkers/smokers, frequent head aches, etec.)?

We have allowed such persons to work in fluorochemical areas. We do not
know of any health effect on our employees that would require work
restrictions related to the "less than good health” situations. We have
been unable to identify any illness, disecase or adverse effect that could
be associated with the levels of fluorochemicals that we encountered among
our employees. Further epidemioclogy study at Chemolite has revealed no
unfavorable trends. -

B-14, 1If fluorochemicals pose a possible health hazard, why don't we stop manu~
facturing fluorochemicals?

When the presence of organic fluorine in blood was recognized for the first
time, the manufacture of fluorochemicals was already approximately 25-30
years old. We were unaware of any health problems at the plant where these
fluorochemicals have been produced for all these 30 years. We have not
been able to identify any adverse health related problems associated with
the presence of fluorochemicals in blood. As with most substances, we feel
that they can be handled with proper industrial hygiene controls.

C. PRODUCT INFORMATION

c-1. What 3M products c¢ontain perfluorcoctancic acid or its salts?

This 1s proprietary information. The answer depends on the person seeking
t_he information and 3M's relationship with the person.

c-2. What 3M prodﬂc;s contain fluorine?

A relatively smal]l percent (less than 1%). We cannot tell which ones
(proprietary informatjion).

c-3. Can you provide a list of all 3M fluorochemical products which we should be
concerned shout?
The answer is to be tailored to the '"need to know". We provide toxicity

data on most of our products (MSDS).

C-4. Can you list the products for which there should be no concern?

Proper handling is the key. Such information is provided with the products.

3M_BELL01939680
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C-5., I am with OSHA. I read about your fluorochemicals in blood studies in
a recent issue of ATHA Journal. T recently inspected a carpet mill
where they spray FC-XXX. T am making a return visit to do some air
monitoring and I would like to know the full compeosition of FC-XXX
including residual monomers. Can you please provide me the information?

Perfluorooctanoic acid is not used in carpet treatment.

C-6. Two days age I had someone come in and SCOTCHGARD my carpet. My one year
old child plaved on the wet carpet. The next day he did not feel well
and I took him to vur doctor. The doctor wanted to know what was in the
product. The carpet cleaning company said that something called Butyl
Cellosolve was present, but had no further information. Can you call the
doctor and provide him with the necessary information?

Yes.
D. CUSTOMER SERVICE (QUESTIONS FROM OUR CUSTCOMERS)
D-1. Will the use of 3M fluorochemicals result in elevation of organic fluorine

in blood of our emplovees?

We do not know. It depends on which fluorochemical it is and the degree
of employee exposure to it.

D-2. Is it safe for our employees to work with fluorochemicals? Is there any
danger from inhaling spray or fumes, having skin contact (SCOTCHGARD,
SCOTCHBAN, FLUORINERTS, LIGHT WATER). Please answer for each one of
the products.

Yes, with proper handling procedures (MSDS) and industrial hygiene controls.

Although we have not identified any associated adverse health effects due

to exposure to our fluorochemicals, we have continued to lower substantially
the potential for exposure. The fluorochemicals can be handled safely.

In any chemical industry, general good practices should include avoidance

of skin contact, ingestion or inhalation. Questions on toxicology specific

to any of 3M products could be addressed to our Toxicology services

in the 3M Medical Department.

D~3. What are the maximum permissible (non-hazardous) levels in air of each of
the fluorochemicals supplied to us?

Such established threshold limit values (TLVS) or OSHA standards for any

of our fluorochemicals have not been defined. 3M has established arbitrar-
ily a 0.1 mg/m3 limit in air and no skin contact for certain of its
materials in 3M plants. With the exception of the FLUORAD Surfactants,
most of the other materials these limits apply to are primarily in-house
intermediates. Our recommendation of 0.1 mg/m3 Iimit is not based on
toxicological effects, but it is a rather conservative low level minimal

exposure,

D-4. What personal safety precautions do you recommend (respirator type, glove
material, clothing material) for our employees? Do you recommend any
extra precautions?

These would be highly dependent on the specific material and the mode of
use. For the dry surfactants, personal protection precautions should
include:
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a. Dust-respirator, 3M 9900
b. Impervious gloves. These must be worn and maintained so that dust
does not collect inside the glove; otherwise skin contact would be

possible.
c. Impervious clothing. Disposable impervious clothing such as Tyvels

should be suitable.
d. Rubber or plastic toats to keep the material from contaminating the

shoes,
e. Effective local exhaust ventilation to capture and remove air borne

contaminants,

f. Enclosed handling system at all possible process steps.

g. Implementation of good personal hygiene habits - prompt washing of
contaminated skin areas, washing of hands, armg and face before eating,
drinking or smoking; showering at the end of the work shift,

D-5. What control measures to reduce the ambient fluorochemical level would
you recommend, which is appropriate to our use and application?
(1000 1bs/month inerts evaporated into the atmosphere in a company
manufacturing electronic components.)

See answers to question D-4, particularly recommendations e. and f.

D~-6. Should we have our employees' blood tested?
We have no basis for making any such recommendation.

D-7. How do we monitor the fluorochemical levels in air and in blood of our
employees? 1Is 3M going to help us? :
3M could provide the knowhow (analytical techniques). The extent of 3M
help is to be decided on individual basis.

D-8. What precautions should we convey to our customers using SCOTCHGARD
treated carpet/fabric/garments?
None.

D-9. Rat studies indicate compounds are more toxic in males. Should T prefer-
entially restrict males to fluorochemical exposure?

This observation pertains to only one fluorochemical and one species and
does mot extend to other fluorochemicals or other species, including
primates. There is not the right-type of information to take the above
- measures stated in the question.

D-10. We have women working in our production area. Do fluorochemicals have
any effects on reproduction (teralogenic or feto-toxic effects)?

Not to the best of our'knowledge, Further studies are in progress.

D-11. Are there any other special effects of fluorochemicals on women?

No, not to the best of our knowledge.

D-12. My union syas that they want physical examinations. Do you think that
such examinations are necessary?

We have not identified any health hazards in our empldyees.
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D-13.

D-15.

D-16.

E-1.

E-2.

What should we do if one of our workers has a high organic fluorine
level in his blood?

We have found no reason to rcmove the person from his job., Our recommenda-
tion would be "reduce exposure" (thoroughly review the process and
engineering controls, procedures, work hahits and personal protective
equipment used).

Do you think that vour products - SCOTCHGARD, SCOTCHBAN, AFFF and
FLUORINERTS - would continue to be available? Or, are vou planning to
discontinue their production.

The products will continue to be available. We see no need for discon-
tinuing any of our products.

Do you have analytical methods so that we can sample and evaluate
exposure levels In our operating areas?

Yes, we have some analyvtical methods, two of which have been published.
We will try to supply the methods.

Are vou going to develop analytical methods for other fluorochemicals?

Yes, method development is an ongoing program in our laboratories.

PUBLIC HEALTH ISSUES

Does the presence of fluorochemicals in blood involve the general public?

Organic fluorine was found for the first time in the blood of the general
public. While part of it could be from natural sources {(see A-4), a
portion of it could be from synthetic fluorochemicals. Guy and Taves
suggested the presence of perfluorcoctancic acid in a pooled sample of
blood from the general public. Tt could have been present in the blood

of just one person or few persons or more. It is difficult te say how
many may have fluorochemicals of industrial origin im their blood.

Keeping in mind the possibility that some of the organic fluorine in blood
could be derived from natural sources (i.e., non-industrial fluorochemicals)
we have obtained and analyzed blood from people in China far removed from
any industrial exposure. The blood for these persons also contained traces
of organic fluorine. Se it would seem safe to say organic fluorine could
be present in the blood of all general public. How much of it is from
natural sources and how much from exposure to industrial fluorochemicals is
not easy to determine, because of the smallness of the amount present and
the difficulties in characterizing such small trace amounts.

What is the relationship between blood [luocroachemical levels in the gemeral
public and the products used?

We don't know. Because of the low levels of organic fluorine in the blood

of the general public it is not possible to characterize or identify the
fluorochemical so present. A great deal of progress in analytical methodelogy
is required before data necessary to answer this question can be collected.
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Have studies relating to the general public been planned?

Yes, we are primarily developing analytical methodology required to
undertake such studies.

What are the exposure levels of people residing near 3M fluorochemical
plants?

We do not know.

Is there any danger assaciated with handling, wearing, sitting on or
crawling on fabries/carpets treated with SCOTCHGARD?

Consumers do not face any health threat, on the basis of information
known at this time,

I am a physician. 1 have a patient in our emergency ward who had just
swallowed LIGHT WATER FC-XXX Concentrate. Should T induce vomiting?

No.

My two year ©ld son was in the room when I used 3 cans of SCOTCHGARD
aerosol to spray my couch, I heard about fluorochemicals in blood and
in your product. Must I be concerned that my child may now have fluoro-
chemicals in his blood? What should I do?

Should not be concerned.

HEALTH EFFECTS

Does the presence of fluorochemicals in blood cause cancer?

There is no such evidence. An extensive epidemiology study was carried
out, which involved all past employees at one of our large chemical plants
covering approximately 30 years. There were no increased deaths in any
disease category {including cancer)} among the workers engaged in fluoro-
chemical production over the death rates in a contrel population.
Additionally 3M has tested specific fluorochemicals for mutagemecity and
recombenogenic effects. The results were negative, suggesting that 3M
fluorochemicals have no carcinogenic potential,

What tests has 3M conducted to determine whether fluorochemicals may cause
cancer?

a. Ames Salmonella typhimurium assay for mutagenecity. 5 strains of S.
typhimurium were used in these tests.
b. Yeast, Saccharomyces cerevisiae recombinant biocassay.

Have you conducted lifetime feeding studies in animals to determine if
fluorochemicals can cause cancer? If so what are the results? If you
have not, why not?

We are considering such studies. We would rather depend on information
on humans than on observations on experimental animals. Our epidemiology
studies on our plant workers has not revesled any informaticn pointing in
the direction of cancer potential of our fluorochemicals.
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Can any of the following ill effects be caused by fluorochemicals?
a. blood disease, b. impotency, ¢. birth defects, d. chromosome damage,
e¢. reproductive effects, f. immonoresponsive effects.

No, not to our knowledge.

TOXICOLOGY STUDIES

Have you studied the toxicological effects via inhalation route?

Some acute inhalation studies have been carried out on some of our
fluorochemicals.

The 28-day mice and rat studies were conducted at Industrial Bio-Test Labs.
Have you validated these studies?

Yes, the results are consistent with the 90-day study results (GLP, no).

ENVIRONMENTAL ISSUES

I have heard that fluorochemicals are persistent. Does this mean that they
are like PCBs and DDT?

The answer is '"NO". PCBs and DDT are environmentally hazardous, because
they combine 3 characteristics - (1) they are persistent, (2) they are
concentrated in the living organisms and (3) they causé serious toxic effects.
As a general rule, highly f{luorinated organie compounds, particularly those
with completely fluorinated portions are persistent. Like DDT and PCBs
these molecules, or at least their highly fluorinated portions, will persist
unchanged for long times under typical envirommenta! cenditions, but persis-
tence alone does not mean that a compound is an environmental hazard. Teo

be hazardous, the chemical has also to cause some adverse effects, Persis-
tence, however, is a reason to carefully study fluorinated products to
demonstrate that they are unlikely to cause undesirahle effects at anti-
cipated environmental concentrations. 3M has and is continuing to conduct
such studies on their fluworochemical compounds. To date, no evidence exits
that a 3M fluorochemical presents an unreasonable envirommental risk,

Do fluorochemicals bioconcentrate?

Net all fluorochemicals biocencentrate. Laboratory studies using fish have
shown that some lipophilic fluorochemicals do concentrate from water into
fish. The mechanism appears to be simple partition of these lipophilic
compounds into the fatty tissues of the fish. Compounds with nigh octanol-
water partition ceefficients are most likely to biocconcentrate in this
manner. The 3M fluorochemical having the highest octanol-water partition
coefficient studied to date was found to conceantrate in 14 days to levels
about 200 and 300 times the concentration in water in the case of Channel
Cat Fish and Bluegill Sunfish. Oon return to fluorochemical free water,
approximately 957 of this compound was cleared from the storage tissues.
Inspite of such a degree of bloconcentration, none of the 3M fluorochemicals
were found to exert any toxic effects on fish, fish egges or fish fry
(exposed to saturated solutions of the fluorochemicals). In additiom, their
low production levels make high envirommental concentrations unlikely.

Thus, although some fluorochemicals bioconcentrate, the data we have indicates
that these fluorochemicals do not present any unreasonable environmental

risk.
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H-3. Are there any special concerns about disposing of process wastes.
What procedures do you recommend for waste disposal?

Fluorochemical waste disposal does present some concerns. Waterborne
process wastes are likely to resilst biodegration, but since it is
impractical to remove them from dilute water solutions, 3M normally
recommends discharging these solutions to waste water treatment systems,
Fluorochemicals so disposed may be removed to some extent by being
adsorbed in the sewage sludge, particularly if they have low water
solubility. But, water soluble fluorochemlcals may pass through the
treatment system undegraded. For most fluorochemicals, such a passage
is of negligible concern because of their low toxicity. Large discharges
of moderately toxic or foam producing fluorochemical products, however,
may require monitoring (metering) to aveoid adverse effects on both the
treatment system and the receiving aquatic environment.

Solid fluorochemical wastes may be either landfilled or incinerated.

3M recommends burying most solid fluorochemicals in a chemical waste
landfill, Although many fluorochemicals are nontoxic and 1t appears:
that they could be safely buried in a general sanitary landfill, because
of their persistence, 3M choses to err on the side of caution. Burying
in a chemical waste landfill will prewvent problems due to d4s yet unknown
adverse effacts.

Incineration of fluorochemical waste requires special care because their
combustion products include corrosive and toxic materials such as hydrogen
fluoride (HF) and perfluoroisobutylene. Exposure to these combustion
products can cause toxic effects to people, animals or wvegetation. Being
very reactive, they could also speed the deterioration of the incineration
equipment. TFor this reason, incineration of fluorochemical wastes should
be avoided except when special facilities designed to handle safely halogen
containing chemical wastes are available,

H-4. Do fluorochemicals cause ozone depletion?

Unlike the fully halegenated chloro-fluoroalkanes such as F-11 (CClyF),
F-12 (CC12F9) and F-113 (C2C13F3) , 3M perfluorochemicals do not contain
chlorine, Chlorine, not fluorine, is the element involved in ozone
depletion reactions in the stratosphere. Although some of 3M volatile
fluorochemicals may be stable enough to reach the stratosphere, they will
not contribute to ozone depletion by the known chemical mechanisms of
ozone depletiomn. '

J. REGULATORY ISSUES

J-1. If you have ‘known ahout the condition of elevated plasma organic F levels
in your employees four years ago, why have vou not notified the government
during that time?

We gathered data; we have no legal obligation; there were no untoward health
effects. .

When we first learned about the elevated plasma levels, the number of persons
examined were few, the analytical methods were more involved and time con-
suming. The total information was meager. There were no health problems.

At this point, primarily 3M had the responsibility to geénerate more data

and to investigate the significance of the findings. Toxicology studies

in experimental animals were undertaken. An independent epidemiology study
was instituted. Results of these studies have been submitted for publicatien
and in the meantime also discussed with representatives of government
agencies - QSHA.
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Prior to the publication, has 3M informed the Government (EPA, QSHA,
NIOSH, CPSC, FDA, etc.) about the fluorochemical contamination in blood
of the general public?

Such findings-were already published in scientific journals by the investi-
gators themselves. The information is a matter of public record.

What was the reaction or comment of the Government on the occurrence of
fluorochemicals in the blood of your employees or the general public?

As a representative of OSHA, Dr. Vincent F. Garry, Director, Environmental
Pathology Laberatory, University of Minmesota had been in contact with us.
He was acquainted with our findings and he made the following comments on
long—term human effects. "Indicated in your recent clinical study, there
are a number of workers with elevated total fluoride levels with no per-
ceivable noxious health effects. The epidemiologic evidence seems to con-
firm this notion. In the body of the data it is noted that cardiovascular
problems are well below expected." Dr. Garry suggests that we should
explore the role of fluorochemicals in minimizing platelet aggregation,
etc. "...In a clinical pharmacological sense, then, they could be of some
therapeutic value".

Are the fluorochemical levels in blood currently regulated by any government
agency?

No.

Have you any other informatien that you have not published? Tf so, what
information do you have? When do vou publish such information?

We will publish when we have enough information to jugtify publication.

Will vou give additional unpublished information in your possession to
any government agency, if so requested?

Yes, to an appropriate agency.

We have been using paper treated with fluorochemicals in direct contact
application for food packaging for ten years. I am surprised that an FDA
approval was obtained on a product that shows the "effects" on human blood
described in your recent publication. Are these findings going to affect
the FDA approval? ,

The publication does not deal with the fluorochemical you now use to treat
the food packaging wrapper. The chemical in question is only an "indirect”
food additive. This fluorochemical is absorbed very little, even if it is
extracted from the wrapper into the food. The information published has
no bearing on the FDA approval.

Did 3M file any information on fluorochemicals under EPA-TSCA 8 (e)?

No, it was not found to be necessary on the basis of inhouse evaluation
of the various criteria for reporting under EPA-TSCA 8 (e).
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K. LEGAL ISSUES

K-1. What liability is 3M willing to accept for any 111 effect that we,
the customers, determine now or in the future?

K-2. Does 3M face any law suits as a result of causing elevated levels of
fluorine in anybody's blood.
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