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Issued by the
UNITED STATES DISTRICT COURT

EASTERN DISTRICT OF MISSOURT
WILLIAM R. GAFFEY . SUBPOENA IN A CIVIL CASE
\2 ‘
. 1
PETER MONTAGUE and CASE NUMBER:  91-1938-6-CES

. ENVIRONMENTAL, RESEARCH FOUNDATION, INC.

TO: Clayton F. Callis
#2 Holiday Lane
St. Louis, MO 6313)
YOU ARE COMMANDED to appear in the United States District Court at the place date, and time specified below to
testify in the above case.
PLACE OF TESTIMONY COURTROOM

DATE AND TIME

. YOU ARE COMMANDED to appear at the pIace date, and time specified below to testify at the taking of a deposition in
the above case. .
PLACE OF DEPOSITION DATE AND TIME

{ Leritz, Plunkert & Bruning, One City Centre, Suite 2001 November 2, 1994
Sto LouysgrMO:-=,63101 9:30 a,m.

B YOU'ARE COMMANDED to produce and permit inspection and copying of the following documents or objects at the
place, date, and time specified below (list documents or objects):

See Attachment "a"

b

PLACE . DATE AND TIVE

Leritz, Plunkert & Bruning, One City Centre, : November 2, 1994
Suite 2001, St. Louis, MO 63101 ' 9:30 a.m.

D YOU ARE COMMANDED to permit inspection of the following premises at the date and. time specified below.

PREMISES . ’ - DATE AND TIME

Any organization not a party to this suit that is subpoenaed for the taking of a deposition shall designate one or more
officers, directors, or managing agents, or other persons who consent to testify on its behalf, and may set forth, for each
person designated, the matters on whlch the person will testify. Federal Rules of Civil Procedure, 30(b)(6).

N

SSUNG OFFICER SIGNATURE AND (INDICATE, IF ATTORNEY FOR PLAINTIFF OR DEFENDANT) DATE
_Attorney for Environmental 10/4/94'
“RéSearch Foundation, Inc. '
\SSUNG OFFICER'S NAME, ADDRESS AND PHONE NUMBER ]
Edward M. ‘-Roth, One City Centre, Suite 2001
St. Louis, MO 63101 . (314)231-9600
. (See Rule 45, Federal Rules of Civil Procedure, Parts C & D con Reverse)
If action is pendmg in district other than district of issuance, state district under case number.
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PROOF OF SERVICE '

DATE

SERVED

PLACE ' '

SERVED ON (FRINT NAME)

MANNER CF SERVICE '

SERVED BY (PRINT NAME)

DECLARATION OF SERVER !

I declare under penalty of perjury under the laws of the United States of America that the foregoing information

contained in the Proof of Service is true and correct.

Executed on

DATE

SIGNATURE OF SERVER ‘

ADDRESS OF SERVER |

Rule 45, Federal Rules of Civil Procedure, Parts C & D:

(¢) PROTECTION OF PERSONS SUBJECT TO SUBPOENAS.

(1) A party or an attorney responsible for the Issuance and service
of a subpoena shall take reascnable steps to aveid imposing undue
burden or expehse on a person subject to that subpoena. The court on
behalf of which the subpoena was issued shall enforce this duty and
impose upon the party or attornay in breach of this duty an appropriate
sanction which may include, but is not limited to, lost earnings and
reasonable attorney's fee,

{2) (A)A person commanded to produce and permit inspection
and copying of designated books, papers. documents or tangible
things. or inspection of premises need not appear in persen at the
place of production or inspection unless commanded to appear for
deposition, hearing or trial.

(B) Subject to paragraph (d)(2) of this rule, a person
commanded to produce and permit inspection and copying may,
within 14 days after service of subpoena or before the time specified
for compliance if such time is Jess than 14 days after service, serve
upon the party or attormey designated in the subpoena written
objection to inspection or copying of any or all of the designated
materials or of the premises. |f objection is made, the party serving
the subpoena shall not be entitled to inspect and copy materials or
inspect the premises except pursuant to an order of the court by
which the subpoena was issued. If objection has been made. the party
serving the subpoena may, upon notice to the person commanded to
produce, move at any time for an order to compel the production.
Such an order to compel preduction shall protect any person who is
not a party or an officer of a party from significant expense resulting
from the inspection and copying commanded.

(3} (A)On timely motion, the court by which a subpoena was
lSSUEd shall quash or modify the subpoena if it

(l) fails to allow reasonable time for compliance;
(ii) requires a person.,who Is not a party or an officer of a
party to travel to a place more than 100 miles from the place where
J4hat person resides, is employed or regularly transacts business in

person, except that, subject to the provisions of clause (c) (3) (B) {iii)
of this rule, such a person may in order to attend trial be commanded to
travel from any such place within the state In which the trial is held, or
(i) requires disclosure of privileged or other protected
matter and no exception or| waiver applies, or
(iv) subjects a persen to undue burden.

(B) If a subpoena

1

(i) requires disclosure of a trade secret or other
confidential research, development, or commercial information. or

(ii) requires disclosure of an unretained expert's opinion or
information not describing specific events or occurrences in dispute
ang resulting from the expert s study made not at the reguest of any
party, or

{iii) requires a pérson who is not a party or an officer of a
party to incur substantial expense to travel more than 100 miles to
attend trial, the court may.,; ito protect a person subject to or affected
by the subpoena. quash or ~modify the subpoena, or, If the party in

-whose behalf the subpoenalis issued shows a substantial need for the

testimony or material that|cannot be otherwise met without undue
hardship and assures that the person to whom the subpoena is
addressed will be reasonably compensated. the court may order
appearance or production only upon specified conditions,

{d) DUTIES IN RESPONDING TO SUBPOENA.

{1) A personresponding to a subpoena to produce documents shall -
produce them as they are kept in the usual course of business or shall
organize and label them to correspond with the categories in the
dermand.

(2} When information stibject to a subpoena is withheld on a claim
that it is privieged or subject to protection as trial preparation
materials, the claim shall be made expressly and shall be supported by
a description of the nature of the documents. communications, or
things not produced that is Fufflc:ent to enable the dermanding party to
contest the claim. |
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ATTACHMENT A

At the time and place set by the attached subpoena for your
deposition to be taken, produce the following records for
inspection and copying to the extent that you or your attorney have

them in your possession, custody or control.

1. All documents constituting (a) minutes of
meetings, (b) reports by or to or (c) communications from,
to or among members or staff of the committee sometimes
referred to as the "Nitro Health Study Task Force" which
discuss or refer to any activiety contemplated or undertaken
by the Task Force.

2. All documents discussing or referring to the
creation, composition, organization, resources, mission, or
purpose at any time of the committee sometimes referred to
as the "Nitro Health Study Task Force."

3. All documents constituting or referring to
press releases, "backgrounders," position papers, or public
relations documents disseminated by any Person, including
without limitation Monsanto Company or any chemical or paper
industry trade or lobbying organization, to any Person,
including without limitation any news organization, labor
organization, medical association, governmental agency or
governmental representative, or private public health
agency, which discuss or refer to the Zack/Suskind or
Zack/Gaffey studies or to the mortality experience at any
time of any portion of the population of workers at Monsanto
Company's Nitro, West Virginia plant exposed or potentially
exposed to dioxin or other substances found in association
therewith.

_——-



4. All documents constituting or referring to
news or other media reports or accounts (including print and
broadcast news media and scientific or public-health media)
of the Zack/Gaffey study.

5. All documents constituting, discussing or
referring to the presentation of the report of the
Zack/Gaffey study at the 1981 International Dioxin
Symposium, including documents actually presented at that
conferehce.

6. All documents constituting, discussing or
referring to public presentations, speeches or statements,
or statements to the press by William R. Gaffey concerning
(a) the mortality experience at any time of workers at
Monsanto Company's Nitro, West Virginia plant exposed or
potentially exposed to dioxin or other substances found in
association therewith, including, without limitation, the
presentation made by William R. Gaffey before the American
Medical Association, Council on Scientific Affairs' Advisory
Panel on Toxic Substances, 17 November 1983 and (b) other
matters within the field of occupational or public health.

7. All documents discussing or referring to
allegations of fraud, dishonesty, incompetence, or
scientific inadequacy or irregularity in any of the Nitro
worker studies or their authors, including, without
limitation, all communications relating or referring to Dr.
Cate Jenkins' allegations or comments regarding any of the
Nitro Worker Studies performed by or for Monsanto Company.

8. All documents constituting, relating or
referring to critiques, criticisms, reviews, or
investigations of William R. Gaffey in connection with any
of the Nitro worker studies.
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9. All documents constituting, discussing or
referring to Marcie Strauss's "Verbatim & Critique,"
including, without limitation, documents and communications
used in its preparation and dissemination.

10. All attachments and materials that
accompanied Marcie Strauss June 4, 1987 letter to Dr.
Marilyn Fingerhut, a copy of which is appended as EXHIBIT
wen hereto.

11. All documents, including records of
communications, which refer to this lawsuit, including,
without limitation, any communications between William R.
Gaffey and George Roush or any other Person.

12. All scholarly papers (reportsj summaries,
surveys, etc.) authored or co-authored by William R. Gaffey,
whether ultimately published or unpublished.

13. All documents (including audio or video.
recordings, press reports, personal communications, etc.)
discussing or referring in any way to William R. Gaffey's
character or integrity.

14. William R. Gaffey's Monsanto Company
personnel file and/or any documents known to have been
placed in it at any time that are no longer in that file,
including, without limitation, documents which discuss or
refer to the reasons or purposes for which he was originally
hired and subsequently employed by Monsanto Company and his
job responsibilities at any time.



15. All documents relating or referring to the
designation of William R. Gaffey as an expert witness in any
litigation relating to dioxin, including in connection with
the cases consolidated with and including Adkins et. al v.

Monsanto Company.

16. All documents which discuss, refer to or
record the payment of money to William R. Gaffey since his
retirement from Monsanto Company.

17. All documents constituting or referring to
payments, directly or indirectly, by Monsanto Company, to
the law firms of Coburn & Croft or Lewis, Rice & Fingersh or
otherwise for the benefit of plaintiff William R. Gaffey in
connection with this lawsuit, including without limitation
agreements under which Monsanto, directly or indirectly, has
paid legal fees to either Coburn & Croft or Lewis, Rice &
Fingersh, reimbursed William R. Gaffey for such legal fees,
or otherwise compensated or made payment to Gaffey or his
attorneys for matters relating to this lawsuit, from the
inception of the lawsuit to the present.

18. All documents marked for identification at
the depositions in the cases consolidated with the including
Adkins et. al v. Monsanto Company of Ferdinand C. Meyer,
Monte C. Throdahl, Clayton F. Callis and William R. Gaffey,
as indicated in part by the pages appended hereto and
identified, collectively, as Exhibit "D".

19. Except to the extent already produced
pursuant to the foregoing requests, all affidavits or
transcripts (including, if available, notary certification
prage) of testimony (whether given at trial or deposition) by
Judith Zack, Mary Gaffey, William Gaffey, Jan Yung, Raymond
Suskind, George Roush, Clayton Callis, Monte Throdahl, Dan
Bishop, and Ferdinand C. Meyer, together with copies of any




exhibits identified or discussed by or presented to such
witnesses during testimony or in such affidavit.

20. All communications between William R. Gaffey
and any Person discussing or referring to any of the Nitro
studies.

21. 2all communications between Judith Zack and
any Person relating or referring to any of the Nitro
studies.

22. All reports of conclusions and analyses of
the Zack/Gaffey study, including, without limitation, prior
drafts of the study report finally published.

23. All proposals, contracts, study plans,
rationales, protocols, progress reports, for the
Zack/Suskind study or any antecedent study however
denominated considered  in its completion, whether completed
or not, including any and all amendments, corrections, or
other alterations to any of the foregoing, as well as all
documents which refer to any of the foregoing.

24, All proposals, contracts, study plans,
rationales, protocols, progress reports, for the Zack/Gaffey
study or any antecedent study, however denominated, relied
on or considered in the completion of the Zack/Gaffey study
(whether such antecedent study was completed or not),
including any and all amendments, corrections, or other
alterations to any of the foregoing, as well as all
documents which refer to any of the foregoing.

25. Except to the extent already produced in
response to the foregoing requests numbered 22 through 24,
all documents constituting or referring in any way to any
and all epidemiologic studies, investigations, tests, etc.,
however denominated and whether actually compleﬁed,
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partially completed, proposed, or hypothesized, that did or
would examine in whole or in part the mortality experience
at any time of the population of workers at Monsanto
Company's Nitro, West Virginia plant exposed or potentially
exposed to dioxin or other substances found in association
therewith, together with any control groups ("worker
mortality studies"), including by way of example but without
limitation (i) The Zack/Gaffey study, (ii) The Zack/Suskind
study (iii) The study described in the published report of
the Zack/Suskind Study as '"an analysis of the chloracne
cases and exposures not associated with this accident but
rather with the normal TCP/2,4,5-T production processes";
(iv) The study performed by the National Institute for
Occupational Safety & Health combining a Nitro worker
population with populations from other plants and companies
(including the "Dioxin Registry Report" for the Nitro
plant); (v) the workers' union study conducted by or through
Mt. Sinai Hospital.

26. Except to the extent already produced in
response to the foregoing requests numbered 22 through 25
above, for each such study responsive to the foregoing
requests, all records constituting or referring to: (a) any
and all proposals, study plans, rationales, contracts,
classification criteria, protocols, drafts and progress
reports ("study documents"), including for each such study
document actual or suggested amendments or corrections
thereto or critiques thereof; (b) any and all records
generated as part of the effort to hypothesize, propose,
justify, design, or perform each study; and (¢) any and all
records generated by, between, among, directed to, or
received by each study participant or subject that discuss
or refer to any such study in any manner, including all
records of Monsanto Company's "Nitro Health Study Task
Force."



27. All documents referring to the table and
handwritten notes titled, "Table 9 Observed and Expected
Number of Deaths during 1955-1977 by Cause and 2,4,5-T
Exposure Category Showing Proportional Mortality Ratios
(PMRs) (Not Including Deaths from TCP Incident)", a copy of
which is appended as EXHIBIT "E" hereto.

28. All communications discussing, describing or
referring to whether or not a follow up to the Zack/Suskind
study should consist of an "analysis of the chloracne cases
and exposures not associated with this 1949 accident but
with the normal TCP/2,4,5-T production processes” as
proposed in the Zack/Suskind study.

29. All communications discussing, describing or
referring to the participation of William R. Gaffey in any
of the Nitro Worker studies, including without limitation
the participation of William R. Gaffey in any of the Nitro
Worker studies during the periocd he was employed by Stanford
Research Institute or other academic institution.

30. All communications discussing, describing, or
referring to the actual or proposed participation of Raymond
Suskind in what became know as the Zack/Gaffey study,
including, without limitation, documents which refer to any
decision to omit Raymond Suskind as a co—author of what
became the Zack/Gaffey study.

31. All communications referring to any follow-up
study (actual or contemplated) to the Zack/Suskind study
concerning the mortality experience at any time of the
population of workers at Monsanto Company's Nitro, West
Virginia plant exposed or potentially exposed to dioxin or
other substances found in association therewith, together
with any control groups, including any communications to
which Raymond Suskind, George Roush, Marcie Straus, Dan



Bishop, Ferdinand C. Meyer, Monte C. Therodahl, Clayton F.
Ccallis or Richard Mahoney, members of the "Nitro Health
Study Task Force," or representatives of the National
Institute for Occupational Safety and Health, the
Environmental Protection Agency, the United States
Department of Justice, or any other agency of government
(Federal, state or local) were participants or recipients.

32. All minutes of meetings of the Monsanto

Company Board of Directors, Corporate Management Committee,

Corporate Administrative Committee, any committee, task
force, or other group created by or reporting to the
Monsanto Company Board of Directors or any committee or
subdivision thereof or any management-level group, which
discuss or refer in any way to (a) any mortality study
responsive to requests 1 through 4 above, (b) 2,4,5,-T, (c)

. trichlorophenol, (d) dioxin, (e) Agent Orange, (f)

defendants in this action,; (g) Rachel's Hazardous Waste
News, including without limitation #171, (h) William R.
Gaffey, or (i) Judith Zack, together with any reports or
documents reviewed or considered by any of the foregoing
committee's or groups or any of their members in preparation
for, during or as a result of such topics being discussed,
presented to or considered by any such committee or group.

33. All documents constituting or referring to
communications between Dr. Raymond Suskind (or any person
acting on behalf of Monsanto) and any Person concerning the
position of the American Medical Association (or of any body
affiliated therewith) on the hazards of dioxin.

34. All records that refer to studies responsive
to requests numbered 22 through 24 above, including records
of communications with the press or public officials or
employees of public agencies, peer reviews, records of
litigation, post-study records, and any and all records
reviewing, criticizing, or otherwise discussing or referring

8
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to the possibility of fraud, scientific irregularity or
invalidity, inaccuracy, or incompetence in the conduct of
each such study.

35. Except to the extent produced in response to
any other reguest made herein, all documents constituting or
referring to reviews, critiques or investigations of the
Nitro Workers studies performed by Persons other than
Monsanto employees, including without limitation, peer
reviews and any investigations by the U.S. Environmental
Protection Agency or other governmental agencies into
matters relating to the Nitro worker studies, whether civil
or criminal, actual or contemplated.

36. Except to the extent produced in response to
any other request made herein, all documents constituting,
discussing, or referring in any way to sampling and analyses
of acnegens, dioxin, or other materials associated therewith
at or near the Nitro plant, including but not' limited to
such efforts by Monsanto, the U.S. E.P.A., or any other
entity, including (a) all sample plans, maps and other
sampling site identification records, sample decoding
information, protocols, sample handling and destruction
records, laboratory communications, and analytical results;
and (b) all affidavits or transcripts of testimony at trial
or depositioﬁ, including all exhibits discussed or
identified thereby, of all people who have testified in any
case or proceeding about contamination of the Nitro plant
premises with acnegens, dioxin, or other materials
associated therewith.

37. Except to the extent produced in response to
any other request made herein, all documents constituting,
relating or referring to internal (Monsanto or Kettering)
reviews, critiques or investigations of the Nitro worker
studies, including, without limitation, investigations
performed by Monsanto or any Person on behalf of Monsanto

-
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into whether any or all of the Nitro worker studies were the
product of fraud, dishonesty, incompetence or scientifically
irregularity.

38. All documents discussing or referring in any
way to any demand for retraction from Peter Montague of
statements claimed to be defamatory.

39. All documents constituting or referring to
any demand of retraction (actual or contemplated) of
allegations of fraud or scientific inadequacy attributed to
the Nitro worker studies or their authors, together with any
such retraction actually made by any Person. -

40. All documents which refer to the taking of
any legal or public-relations action, actual or
contenplated, against any person, other than defendants
Peter Montague and Environmental Research Foundation, who
published criticisms of the Nitro worker studies.

II.
DEFINITIONS AND INSTRUCTIONS
Please interpret each of the preceding discovery
requests in accordance wi;h the following special
definitions and instructions, as supplemented by the Federal
Rules of Civil Procedure, the Federal Rules of Evidence, and
jurisprudence thereunder;

A. "Produce" means to produce any and all
originals and any and all non-identical copies of the same
document described in its or their most complete form,
including, without limitation, any and all surviving
portions thereof, and including any and all annexes,
appendices, tabs, exhibits, indexes, cover sheets,
transmittal letters, or other documents found attached to or

10




in the same file with the same document or documents,
including without limitation, whenever available, the file
identification and identification of the system of records
in which each document and any and all copies are found.
Wherever you are asked to produce affidavits or trial or
deposition transcripts, also produce any and all exhibits
thereto.

B. The words "document" or '"record" shall have
the same interpretation as "documents or other things"
within the meaning of Fed. R. Civ. P. 34, and shall also
include all drafts, alterations, modifications, changes or
amendments thereof.

C. The term "person" or "persons" includes not
only natural persons, but also all forms or organizations
including without limitation unincorporated associations
partnerships, corporations, joint ventures, proprietorships,
firms, syndicates, and all subsidiaries, affiliates,
divisions, departments, branches or other units thereof.

D. The term "communication" refers to any written
or oral transmission of information, belief or opinion,
including any correspondence, letters, telegraphs, telexes,
notes, memoranda, reports, circulars, press releases,
discussions or conversations.

E. The connectives "and" and “or" shall be
construed either disjunctively or conjunctively or both as
necessary to bring within the scope of the discovery request
all records that.might otherwise be construed to be outside
of its scope.

F. Where words or terms are not defined, they

shall be given their common and accustomed meaning within
the context stated.

11
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G. The words "dioxin or "dioxins" mean any or all
of the congeners, homologues, or isomers of the mono-
through poly- chlorinated classes of dibenzo-p-dioxins or
dibenzofurans.

H. For purposes of this discovery request, the
words "dioxin" or "dioxins" shall also include 2,4,5-T and
trichlorothenol or any waste byproducts thereof.

I. The phrase "Zack/Gaffey study" shall encompass
the final published report of the purported study exhibited
hereto as EXHIBIT "A", as well as other study designs or
results contemplated, performed, or generated as a follow-up
mortality study to the Zack/Suskind study.

J. The phrase "Zack/Suskind study" shall
encompass the final published report of the purported study
exhibited hereto as EXHIBIT "B", as well as other study
designs or results contemplated, performed, or generated in
connection with that study as finally published,
irrespective of whether such designs or results were
incorporated in the study as finally published.

K. The phrase "Nitro worker studies" shall
encompass not only the Zack/Gaffey study, and the
Zack/Suskind study but also any or all other epidemiologic
studies, investigations, tests, etc., however denominated
and whether actually completed, partially completed,
proposed, or hypothesized, that did or would examine in
whole or in part the mortality experience at any time of the
population of workers at Monsanto Company's Nitro, West
Virginia plant exposed or potentially exposed to dioxin or
other substances found in asscciation therewith, together
with any control groupsepidemiologic studies.

L. The term "Monsanto Company!" shall encompass
Monsanto Company together with all subsidiaries and
divisions thereof.

12
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PREFACE

Increasing internacional concern is being expressed regardine
the contaminarion of the environment with polychlbrinated dibenzo—p-
dioxins (PCDDs) and polychlorinacted dibenzofurans because cerrain 5’
these chenicals have been shown to be highly toxic ro anicals ancd )
are ubiquitous in the environment. They ate known ro be discribucac
as contaminants of cocmercial products and as by-products from coo-
bustion processes.

. A considerable volume of informacion has accu—ulated on thésé
chemicals in the past two decades, parricularly for the most toxic
of them, 2,3,7,8-tetrachlorodibenzo~p-dioxin (2,3,7,8~TCODI).
However, this body of knowledge has mot succeeded in resolving
genuine judgmental differences anung experts in the field as to tha
degree of hazard to husan healch and the environmenc. In lizht of
the widespread public coacern, it is clearly icperarive to come D
grips with the continuing scientific concroversy, te review thne datz.
assess the issues, to see vhere areas ol agreenent exist, and where
further research is needed to resolve reuzining areas of disagree- *’
ment.

.~

This volume represents an effort to contribute to these goals. .
The voluzme concains the Proceedings fro= an International Symposiux <
oo Chlorinaced Dioxins and Related Compounds which was held October.
25 to 29, 1981, in Arlington, Virginia. The objectives of the meet- -
ing were £o bring together scientists fTom a-wide range of disci- >
plines, all of vhom were directly ccncerned with one aspect or’
another of the dioxin problem, to reviev the existing inforzation,
evaluare controversial data, present new data, idenciry areas of
agreement, and indicate directions for future research. The 58
papers and-panel reports that comprise this veluze ctestify o the
success of the Symposiuc. )

The ﬁeeting was divided into nine seccions:

Definition of the Problem
Analycical ChecistTy
Eavironmenzal Cheoiscry
Animal Toxicology

AN, T Aot
oo
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" "BACKGROUND
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A MORTALITY STUDY OF WORKERS EMPLOYED AT THE

HORSANTO COMPANY PLANT IN NITRO, VEST VIRGINIA

Judith A. Zack and Williaa R. Gaffey

Honsanto Company
St. Louis, Missourdl USA

The compound 2,3,7,8~tetrachlorodibenzo-p~dioxin (TCDD) is a2
highly toxic icpurity that is formed in trace quanticies during the
production of 2,4,5~trichlorophenoxyacetic acid (2,4,5-T). Exposure
to TCDD can cause chloracne, a skin disorder characcerized by
comedones, cysts, and abscesses.’ Outbreaks of chloracne have beez
reported among workers associated with the production of 2,4.5-T a=xd
2,4,5-T based producrs. Such incidents resulcing from beth accidenzs

and routine occupational exposures have been reported from several
_countries.2

The first teported industrial accident involving exposure to
TCDD occurred in 1949 at the Monsanto Company plant in Nitra, West
Virginia. A total of 122 employees developed symptoms of chloracne
following a trichiorophenol (TCP) process accidenr. An undetercined
number of other emplayees developed synptoms of chloracne resulting
from exposure to the regular operacions concerned with 2,4,5-T pro-
duction over the period 1948-1969.

Between' 1949 and 1953, Ashe and Suskind®*“ cxamined thirty-
eight Nitro plant enmployees with chloracne. Twelve of these had

developed symptoms of chloracne directly following the 1349 TCP acci-
dent; twenty-six other chloracne cases had resulted from exposure to
the regular 2,4,5-T production operations. 1In addition to chloracze,
other signs and sywmptoms wvere observed In this group. These includeé
severe aches in the lowver extremities, farigue, nervousness and
irrirabilicy, loss or decrease of libldo, dyspnia, and vertigo.

These findings are consistent with those that have been reported irn
other induscrial incidents.”
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‘Rubber Service Laboratories purchased the plant as wvar surplus and

576 J.A.ZACK ANDW. R GAFF

To exanine the chronic health effects of expesure to TCDC, a
wortality study of the Nitro plant employees who had developed
symprors of chloracne following the 1949 TCP accident was coacu=t
The study cohort vas comprised of 121 of the 122 chloracne cases:
one fewmale who was living as of the endpoint of the studv vas exc!
from analysis. Ac the time of the incident, it wvas assuoed thae ¢
Eyrptoms vere caused by exposure to unknown products of decocsasit |,
From today's vantage point, these symproms suggest exposure re ICT i
The lZl-member study cohort, with a presumptive high-peak exposure !
to TCDD, was followed for cortaliry through 1978. The enrire cche |’
was traced: thircty-tvo deaths vere observed and eighty-nine person
vere confirmed as living. Analysis indicated ne excess in totsl
morcaliey or in deaths from malignant neoplases.

The study presented here exaomines the sortality of Nitro glan
workers who vere assigned to an area of TCP or 2,4,5-T production,
wvith potential for, exposure ro TCDD. The mortality of these wvarke
is exanined in the conrext of the morctality experience of the tota
Nitro plant worker populatien. . l

The Monsanto Nitro plant began operations in 1922, vhen tte

began production of chemlcals and additives for the growing rutber
industry. In 1929, Monsanto Coxzpany purchased the Nitro plant Zrc:
the Rubber Service laboratories and entered the rubber che=icals i
business. Over the years, the Nitro plant has diversified to vherti
it now produces agricultural chexmicals, paper chemicals, plasticiz:
fine chemicals, and intermediates, in addition to rubber chezizals,
The plant is' sitvated in the Kanawha River Valley, an area conzain: !
one of the largest concentractions of chemical producticn facilirie:
in the United States. .o

Of the many chemicals used over the years at the Nitro plang,
one has an established association with the occurrence of canzer ir
man. Para-aminobiphenyl (PAB), used from 1941 through 1952 for usc
as & rubber antioxidant and dye intermediate, was shown in 1955 by |
Walpole et al.’ ro induce bladder cancer in dogs. In 1955, Yelick
et a1.? confirmed the carcinogenicity of para-aminobiphenyl to can ‘
vith the reporting of bladder tumors among workers exposed to this
chemfcal ‘3t two Monsanto plants. Para-amincbiphenyl was prodused z°
one plant and then transferred by tank car to the Nitro plant vaere
zdditional processing was carried out. The ninimum duration cf
exposure reported to have produced a bladder tumor is 133 days: the
latent period has ranged from 15 to 35 years.? An intensive screec
ing progran vas instituted at Monsanto Cocpany about 1955 ro exa=ir
on A& continuing basis, all workers exposed to this chemical., Sever
deaths froo bladder cancer have occurred among Nitro plant ecployes
enrolled in this program. These seven deaths are included in the
present study. . -

-y




b —— s e e

-——— e iaa e f  Sww 28 mm—

——ew sy

- ———— T ———t— R §
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Other chemlcals vith knovn health effects produced at the Nicre

plaat include methylparathion and carbon disulfide. The acute effesz:.

of exposure to each of these chericals have been described?s+> uhile
the chronic effects are less well understood. Besides p-acinobipheny:
several other rubber chemicals are of potencial health concern. ‘For

all of these, there is insufficient evidence to evaluarte their carcic- -

ogenicity to man. Tetramethyl thiuram disulfide is considered an
anital carcinogenll and there 15 some evidence. although not suffi-
cien:I that N-rethyl-N,4-dinicrosaniline is also an animal carein-
ogen. ? For several other rubber chemicals, there is Insufficient
evidence to evaluare che carcinogenicity to animals. Nowever., these
chemicals have the potential for forwing nitrosamines, cercain of
which are known animal carcinogens.'? Zinc dimethyl dithiscarbamare.
tetramecthyl thiuram disulfide and tetramethyl thiuram wonosulfide
have the potencial to form ¥-nitrosodimethylamine. N-Nitrosomorphe-
line has been found in product samples of 2-{morpholinothio) bden-~
2zothiazole and 4,4'-dithiodimorpholine {(Frisone, G.J., The General .
Tire and Rubber Company, unpublished data). ‘

Although several of the chemical cowpounds produced or used at
.the Nitro plant over the years have been associated wirh adverse
health effects, no atrempr has been made to relate chemical exposure
to mortalirty wich the exception of decedents exposed tao the TCP or
2,4,5-T operations 2nd potenrially exposed to TCDD. As a result, the
only specific hyporthesis thar can be tested is whether a ralacion-
ship exists berween porential TCDD exposure and propoertional mortal-
ity, especially for malignant neoplasms. The morrzality for this
group is examined in addiction to that of the toral Nitro plant vorkers
populacion. )

POPULATION AND HETEODS

A study cohort was developed from the Nitro plant consisting of

employees active on or after January 1, 19535 with one or wore years

of employrent on the hourly roll prior to Decemter 31, 1977. Salaried
personnel vho had never vorked on the hourly roll were excluded froz
study because wany of these employees had no appreciable exposure to
the plant environment, and, for the most part, their exposure cannot
be determined from plant records. Females and non-white males vere
also excluded because of their small numbers.

The cohort was asserchled using government earnings Treporis,
independent of the plant work history records. Annual earnings
reports were available on a computer file from 1951 through 1977.
.Names and social security nuzbers were identified frow this source.

Work hisctory records were used Lo supplement the ‘earnings records. * --

Information on race, sex, date of birth, date of hire, dare of seapa-
ration, and, if deceased, 2,4,5-T exposure was abstracred from these-
records. Ascertainzent of 2,4,5-T exposure was confined to decedents
only because it was too tedious to do for the enrire cohorct. The

$
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78 J.A.ZACK AND W. R. GAFFEY

informacion from the work history records was used to determine wvhict

naoces ident%fie? from the annual earnings records met the cohore
entrance criteria. Enmployees identified fror the earnings records
vho tercinated prior to 1955 were not included in this study because

vork history records for all such eoployees were not retained prior
to this date.

Exposure to 2,4,5-T uvas determined by assignment to a 2,4,5-T
operation based on the vork history records. 2,4,5-T exposure was
determined for all but one decedent. Eoployees holding a job having
plant-wide responsibilicies with the potential for exposure ro

2,4,5-T were, for the purposes of this study, cousidered to be non-
exposed.

The vital status of each member of the study cohort was deter-
nined using standard follow-up techunlques and ascertained as of
December 31, 1977. Death certificates were coded by an independent
mnosologist for the underlying cause of dearh, according to the rules

of the Eighth Revision of the International Classification of
Diseases., Adaoted.

-t 4 e mmAare— — = waa @ e @ mae mr P WA e e A4 m—————

Data for the total Nitro planct .study population were analyzed
by the modified life-table method using the U.S. population as the
standard. With this method of analysis, the age-, race-. tize-, and
cause-specific morcality rates for the U.S. genmeral population are
applied to the person-years lived classified by age, race. and tice.
A standardized mortality rarlo (SMR) was calculated for 23 selected
cause of death categories. Cause-specific SMR's for 15 selected
cancer sites were calculated for subgroups of the total Nitro plant
study population defined by date of death, age at death, and year of
hire. The stzatistical significance of the deviation in a SMR from
100 was tested using the formula: .

grandard error of SHR = 100 Vne. observed deatns
no. expected deaths

1f .the observed SMR differed from 100 by 1.96 standard errors,
it vas tegarded as significant at the 53 level. A SHR was tesced
for significance only wvhen the observed number of deaths was five

' Or greater.’ e

Data for those deceased were also analyzed according to 2,4,5-T
exposure using the proportional wortality method. In this case, the

expected nuzber of deaths is calculated on the basis of proportions B

of deaths observed in the U.S. genaral population.: A proportional "’
mortality rario (PMR) was calculated for 23 selected cause-—of-death
categories. FHR's were calculated separately for those exposed to
2,4,5-T and for those not exposed. The statistical significance of

- o - ——
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the deviation of a PMR from 100 was tested by calculating the 953 °~ - . °
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confidence interval for the PMR tour a given cause k according to the
formula:

confidence interval _ N(confidence limits for X of observed deaths)
for PHRR . expy

vhere N = number of observed deaths for all causes

Both the standardized and proportional mortaliry analvses were
conducted using the cocputer prograc developed by Monson. 3 The
observed morrality was compared to that of the United Sctates vhite
male population for the time period of study.

RESULTS

A toral of 884 wen were identified for study and rraced for
deaths through 1977. The entire cohort was successfully traced.
Death certificates were obrained for all deaths. Seven hindred
twenty-one (82X) were verified as living and 163 (18Z) wvere confir=ed

- - em s e . @ & aemta e % & = -

Tables 1-3 characterize the total Kitro plant study population
by age at hire, year of hire, and length of employment. The dis-
tribution of the study popularion by age ar hire indicates thac the
vorkers vere fairly young at first hire (Table 1). Seventy-two
percent of the study cohort were hired by age 30. MNone wvere hired
at age 50 or above.

Table 2 shows the distribution of the study popularion bv yezr
of hire. The majority of workers (75.3%) were hired during the
peried 1940-1959, while smaller percentages of vorkers were hired
prior to 1940 (10.8%) and afrer 1960 (13.9X).

An examination of the study population by length of ezployment
indicates a fairly even distribution over the intervals less than
10 years, 10-19 years, 20-29 years, and greater than 30 years
(Table 3).

Observed and expected deaths occurring during 1955-1977 amontg
the toral Nitro plant study popularion are shown by cause in Table 4.
The SHR for all causes of death was 103 with 163 deaths observed and
158.10 expected. There were 35 deaths from malignant neoplases
with 30.92 expected, ylelding a SHMR of 113, Singificanctly elevazed
SMR's were seen for the categories of malignant neoplasms of the
genitourinary organs and of the bladder. The SMR for bladder cancer

" was 989 with 9 deachs observed and 0.91 expected. This excess irn
“bladder cancer deaths is reflected in the elevated SYR for maligman:

nioplascs of the genitourinary organs. A significancly elevated
SMR is also seen for arteriosclerocic heart disease. There vere 79
deaths froo this cause with 59.40 expected (SHR = 133). The S¥R for
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Table 1. Distribution of Total Nitro Plant Study Population
by Age ac Hire
Age ar Hire . Nucher Percen:
<20 122 13.8
20-29 518 SB.6
30-39 191 21.56
40-49 53 6.0
SO+ 0 0.0
Totral 884 100.0
Table 2. Dis:ribution of Total Hitro Plant Study Population
T " " by Year of Hire T T TI TR T mm e e -
Year of Hire NHumber . Percent
Prior to 1930 21 2.4,
1930-1939 74 ) 8.4
1940-1949 361 ) 40.8
1950-1959 305- ’ 34.5
1960-1976 123 13.9
Total 884 . 100.0
Table 3. Distriburion of Total Nitro Plant Study Population
by Length of Employment )
Length of Eoployment (yrs.)  Number Percent
<10 ' 225 ’ 25.5
10-19 L 213 L _24.1.
20-29. . 204 - < . - 23.1
30+ 242 27.4

Total | 884 100.1
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Table 4, Observed and Expected Number of Daathn Durlnh 1955~1977 by Cauae Showing
i Standardized Mortality Ratios (SHR'S) for Total Nitro Plant Study Topulation
ICDA Codes

Cause of Death _8th Rev, Observed Expected
A1} causes of desth, 163 158.10
A1} malignant ncoplrama 140-209 a5 30,92
Buccal cavity and pharynx 140-149 0 1.02
Dlgestive organs ond peritoneum 150-159 4 B.65
Stomach 151 1 1.63
Liver ‘ 155-156. 0 0.60
All other digestive organa D m— 3 6.42
Reapiratory system 160-163 14 10.51
Lung | 162161 14 - 9.91
All other respiratory organs - 0 0.60
Sklin 172-173 0 0.58
Cenitnurinary organs 185-189 12 3.75
Bladder 188 9 0.91

All other geniftourinary organsa - ] 2,84
Lymphatic and hematopoietic tissue 200-209 1 3.15
Other aften --- 4 3.25
Discases of the nervous system and sense organa 320-389 0 1.28
Diseases of the eirculatory syatem 390-458 92 82.59
Arterlogclerotic heart disease, Including CHD 410-413 79 59.40
~All other diseases of the circulstory system -—- 13 23,19
Diseases of the respiratory system 460-519 6 9.13
Dlscases o{'the digestive system 520-5717 5 8.0)
A1l other diaﬁuscn —-—- 5 10.46
External causea of death 800-998 20 - 15.69

Nunher at ;!nk; ARG
Perann-years at rlak: 1396R.7

SHR

103
113

46
61

47
133
141

J20f
989+
106
2
123

111
1314
564

66
62
484

RY
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other circulatory diseases was significanzly lov at 56. A signific
deficit was also seen for the category of all other diseases wvheze
SMR was 48 with 5 deaths observed and 10.46 expecred.

Trends for malignant neoplasno deaths with calendar tize are *h'
in Table 5. SMR's which increased consistently over the periad 3%5 -
1977 are seen for the caregories of all malignant neoplasms and c:l‘

pant neoplasms of the respiratory system. The SMR for all mali;*an .

neoplasms rose from 32 to 131. The SHR for malignant neoplasms cf

Tespiractory system rose from 0 to 172 reflecting a SMR for lung can

vhich increased from 0 to 181. Although based on very srcall nucser:
the SHMR for malignant neoplasms of the digestive organs and perizsar’
consistently decreased over time from 99 to 24, The SMR for maliga:
neoplasms of the genitourinary organs peakad during the period 1559-
1969. This 1is reflected in the SMR for bladder cancer which increas
from 0 in 1955-1959 to a peak of 1471 in 1960-1%69 and decreased Lo
833 in 1970-1977.

The analysis of observed and expected deaths from malignant zeo

plasms by 'age at death revealed little in terms of consistent tre=ds -

vith age (Table 6). For most of the cause-of-death categories, t:e

" SHR peaked at age 45-64 rather than continuing to rise with inecreasi

age. Bladder cancer is cone ca:egory vhere the SHR remained high at
age 65 and over.

The distribution of deaths fron malignant neoplasms by year cf
hire is shown in Table 7. No deaths from malignant neoplaszms wvere
observed acong vorkers hired afrer 1960. .The SR for all =aligns=:
neoplasms was similar far those hired prior to 1945 and for those
hired in the period 1945-1959. The greatest difference in SMR's be-~
tveen those hired prior to 1945 and those hired from 1945-1959 occurs
wvith bladder cancer. The SMR for bladder cancer is highesc for rtose
hired prior to 1945 with a SMR of 1111.

A Bubset of deaths identified from the total Nitro plant stuls
population was studied separately. Table 8 characterizes the decei-
ents according to 2,4,5-T exposure. Of the 163 decedents, 58 (35.6%)
were considered to be exposed to 2,4,5-T based on their work hiscccy
records, while 104 (63.8%) were considered to be non-exposed. The
exposure of one decedenr was unkown.

The results of the proportional mortality analysis by 2,4,5-T
exposure classificacrion are presented in Table 9. The proportion cf
cancer deaths among 2,4,5~T workers is lovexr than in the non—exposed

group (PHR: 82 ws. 122). The PXR for lung cancer deaths is slightly
bigher in the exposed group (PMR: 15% vs. 117). The proportion of
deaths due to bladder cancer is higher avong the decedents not ex-

posed to 2,4,5-T. There vere 7 deaths frow bladder cancer acong thes:

workers with 0.65 expected (PR = 1077). The PMR for bladder cancer

among decedents exposed to 2,4,5-T was 909 with 2 deaths ohserved and

it
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Table 5. Observed and Expected Deaths from Malignant Neoplasms During 1955-1977 by Calendar Time
Showing Standardized Hortality Ratios (SHR'S) for Total Nitro Plant Study Populatlon

Calendor Time

' 1955-1959 i 1960-1969 1970-1977
Cause of Death Obrerved Expected SHR Observed FExpected SHR Dbserved Expected SHR
All malignant neoplasms 1 3:13 32 13 11.81 110 21 15.98 131
Buccal cavity and pharynx 0 0.11 o .0 0.41 0 0 0.50 0
Digestive organs and peritoneum 1 1.01 99 © 2 3.48 57 1 4.16 24
Stomach 0 0.25 0 :0 0.70 0 1 0.69 145
Liver 0 0.09 0 10 0.28 0 0 0.2) 0
All other digestive organs 1 0.67 149 . 2 2.50 80 0 1.24 0
Reaplratory syuytem 0 0.47 0 4 3.83 104 10 5.81 172
Lung . 0 D.80 0 4 3.59 I 10 5.52 181
All other respiratory organs O 0.07 0 :0 0.24 0 0 0.29 0
Skin 0 D.07 0 0 0.2] 0 0 0.28 ¢
{lenitourinary organs 0 0.33 0 ] 1.37 365 7 2.05 341
Blndder 0 0.09 0 5 0.34 14721* 4 0.48 833
All other gen{tourinary orgnns 0O 0.24 0 0 1.0) 0 3 1,57 191
Lymphatic and hematopoletic 0 0.40 0 + 0 1.24 ] 1 1.50 67
tissue i
. _Other sltes 0 0.134 0 * 2 1.25 160 2 1.68 119

*p < .05
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Table 6. Obaerved and Expected Deaths from Halignant Neoplasms During 1955-1977 by Age at Death
Shouwing Standardized Hortality Ratios (SMR'S) for Total Nitro Plant Study Population

i
* Age at Death
<45 ' 45-64 65+

Cause of Death Observed Expected SHR Observed Expected SHR Observed Expected SR
All malignant neoplagma 2 2.139 84 .21 16.85 125 12 11.69 103
Buccal cavity and pharynx 0 0.06 o |o 0.67 0 0 0.31 0
Digestive organs and peritoneum O 0.5 0 4 4,58 87 0 1.57 0
Stomach 0 0.10 ] 1 0.85 118 0 0.68 0
Liver 0 0.0) 0 | 0 0.32 0 0 0.24 0
All other digestive organs 0 0,38 0 i3 3.41 88 0 2.65 0
-Resplratory system 0 0.54 o . .11 6.36 17) 3 J.61 81
Lung 0 0.51 0, 1t 5.99 184 3 3.42 88
All other reaplratory organs O 0.03 0 1 0 0.37 0 0 0.19 0
- Skin - 0 0.13 0 %30 0.31 0 0 0.14 0
Genltourinary organs 1 0.20 00 ;3 1.43 210 8 2.12 3774
Bladder 1 0.02 5000 12 0.39 513 6 0.50 1200*
All. other genitourinary organs O 0,18 0 -1 1.04 96 2 1.62 123
: Lymphatic and hematopoletic 0 0.55 0 (I 1.60 63 0 1.00 0
. ‘tiassue ' ‘
't . ©__Other aites 1 0.40 250 12 1.90 105 1 0.94 108
: *p < .05, . !
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Table 7. Obeerved and Expected Deaths from Halignant Neéplasms During 1955-1977 by Year of 1
Showing Standardized Mortality Ratios (SHR'S) for Total Nitro Plant Study Populntlon

re

Couse of Death Observed Expected SHR Obgerved Expected SHR Obscrved Expected SHR
All malignant neoplasms 25 21,30 117 10 . B.83 116 0 0.99 0
Buccal cavity and pharynx D 0.70 0 L0 0.31 0 0 0.0 0
Digestive organs and peritoneum 2 6.27 32 2 2.19 91 o 0.19 0
Stomach ' 0 1.21 0 o1 0.39 256 0 0.03 0
Liver 0 0,45 0 : 0 0.14 0 0 0.01 0
' All other digestive organs 2 4.61 43 v 1 1.66 60 0 0.15 0
Respiratory system 10 7.14 140 R 3.09 129 0 0.27 0
Lung . 10 6.73 149 v 4 2.93 137 0 0.26 g
All other resplirstory organs 0 0.41 0 i 0 0.16 0 0 0.01 0
Skin 0 0.31 0 .0 0.22 0 0 0.05 0
Genitourinary organs 9 2.90 310* 3 0.76 395 1} 0.09 0
Bladder- 8 0.72 1111* 1 0.18 556 4] 0.0l 0
All other genitourinary organs 1 2.18 46 12 0.58 345 0 0.08 0
Lymphatte and hematopoietic 1 1.55 51 . 0 1.00 0 0 0.20 i
tissve . ;! :
Other sites k! 2,03 148 1 1.06 94 0 0.16 0
*p < .05 :
Table 8. 2,4,5-T Exposure Classificatfon for Decendents During
1955-1977 Among Total Nltro Plant Study Population
2,4,5-T Exposure Clagsificatlon Humber of Deaths Percent
" Exposed " sB 35.6
. Non-exposed ' 104 ' 61.8
Unknown 1 - 0.6
Total 163 100,0
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Table 3, Observed and Expected Number of Deaths During 1955-1977 by Cause and
2,4,5-T .Expoasure Category Showing Proportional Mortality Ratios (PHR'S)

2,4,5-T Expnsure Category

oo Exposed Hon-exposed

- Cause of Death Observed Expected PMR Observed Expected PHR

A1l malignant neoplasma 9 . i 10.94 82 25 20,41 122
Buccal cavity and pharynx S 0 | 0.38 0 0 0.64___ 0

Digeative organs and_peritonevm— —"~———-—~——‘0‘——1“”__2'BO o 3 5.74 52

Stomach 0 i 0.52 0 0 1.06 0

Liver o | 0.19 0 0 0.39 ©

All other digestive organs o 2.09 0 3 .29 70

Respliratory system 6 ! . 3,78 159 8 6.8 117

Lung . 6 1 - 3.57 168 8 6.42 125

All other respiratory organas 0o | 021 0 0 0.39 0

Skin 0 . 0.29 0 0 0.35 0
1 Cenitourinary organs 2 ! 0.96 208 10 2.10 370%
fladder 2 0.22 909 ? 0.65 1077+

All other genftourinary organs 0° 0.74 0 3 2,05 146

Lymphati{c and hematopoietic tissue 0 \i 1.15 0 1. 2.07 48

Other sltes 1 1.38 72 ] 2.12 142

Diseases of the nervous system and sense organa 0 ! 0.61 0 ] 0.8) 0

Dlscasen of the circulatory ayatem 1 1 26.48 117 61 55.34 110
Arterlosclerotic heart dlsense, including CID 27 | 19.72 137 52 39.68 131*

All other diseasea of the circulatory system 4 6.76 59 9 15.66 57

- Discases of the respiratory system 2 2,67 15 4 6.49 62
Diseases of the digestive system 1 3.70 27 4 4,91 81

All other discases ] : 4.11 70 2 6.70 10

o Fxternal causcs of death 12 9.29 129 B 9.28 85

[ Total 58 58.00 - 104 104.00

Total number of deaths:

’p < {15 ..
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.in the morzality analysis of the total Nitro plant popularion presentec

"and declined sowewhat in the 1970's. The excess also appeared to be

- exposure classification-indicated no wnusual patterns of morcality

MOl Mt | D) b s VNI
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v.22 expected. PR's for both exXpusure groups are quite sirilar for
diseases of circulatory and respiratory system. Slight differeqCCS.
appear in the PMR's between the twvo groups for diseases of the ;i es-
tive systen and all other diseases. Hovever, the PMR's for both ‘
groups are quite lecv. The PMR for external causes of death is slightl:
higher in the exposed group (PMR: 129 vs. 86). Bt

A liscing of the cancer deaths among the 2,4,5-T e

4, xposed is piv
in Table 10. Table 11 listed the cancer deaths among the non—expise:n
groug.

DISCUSSION

The cbservaticn made many years ago of an apparent excess in
bladder cancer among Nitro plant workers was confirmed and quantified

here. The SMR for bladder cancer was 989 and wvas the only statisci-
cally significant SMR armong those for malignant neoplasms. The excess
in morrality is not seen until 1960. The SMR peaked in the 1960's

clustered in those decedents aged 65 years and clder at death and in
those hired prior to 1945. This would suggest that we should see a
further decline in the SMR for bladder cancer over tima.

Although not statistically significanc, the SMR for lung cancer
appears to be elevated. The SMR increased with calendar time and was
highest in those hired prior to 1945. The elevation appears to ‘be
clustered in those aged 45-64 years of age at death (SMR = 184) and
does not show a gradient with age. Further analyses to evaluate
trends in lung cancer deaths as they telate to occupation cannot be
carried out due to limirations in the data collected in this scudy.

The SHR for diseascs of the circulatory systenm was elevated at
111. This 1is most likely a reflection of the higher mortality fro=
heart disease vhich has been cbserved for Charleston, West Virginia
and Xanawha County, West Virginia (unpublished dara, Neas LY, 1979 aad
Enterline PE, 1979). TFor the rotal Nitro planr study populazion, .
there was a sCatistically significant excess in deaths from arcerio-
sclerotic heart disease and a deficit Iin deaths from other circulacory
disezses. This variarion in the distribution of deaths from that ol
the U.S. may be due to Tisk factor or medical care differences ip the
plant populacion and the loczl area. These may include differences
in smoking habits, the availability and use of medical services ang
the specificity of diagnoses.

The proportional mortality analysis of decedents by 2,6{5-T'

in the 2,4,5-T expcsed. The proportional mortality rario (PR for
malignant neoplasms was low (PMR = 82) in the exposed group. lLung
cancer was the only site among the malignant neoplaszs which wvas

sonevhat higher in the exposed group. '
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Table 10. Deaths Due to Halignhnt Neoplaams Among o
Nitro Plant Workera Exposed to 2,4,5-T @
. . i '
Year of Year of Year of 1at  Year of Year of Smoking Cause of Death as Clven on
Birth “ire Exposure Term. Death' History® Death Certificate
1917 1946 1951 1972 1972 ; Cigarcttes Carcinoma left lung with
. ' . metastases (162.1)
. . ) |
1911 1948 1955 1972 1972 Cigarcttes Metastatic carcinoma of the
: lung (162.1)
1916 1946 1959 1968 1968 | Cigarettes Bronchiogenic carclnoma of
’ ) right upper lobe (162.1)
1901 1944 1956 1963 1973 | Cigarettes Carcinoma lung with
: . : metastases (162.1)
1911 1941 1948 1971 1975 Cigarettes Bronchlagenic carcinoma
s e with cercbral mctastoaes
; " (162.1)
1922 1945 1948 1972 1973 | Non-amoker Bronchlogenic carcinoma

with metastsases (162.1)

—-——

1923 1946 1950 1972 1972 ¢ Cigarottes Genornllzed 1{posarcoms
- : (171.:9)
1902 . 1922 1948 1966 1966 Nori-smaker Metastatfe carcinoma
e . ; urinary bladder (188.0)%*
19f0;, 1944 1948 1968 © 1968 ! Non-smoker Carcinoma of the urfnary

— |
. % Obtained by interview vith former coworkers of decedents.
44 Tncluded on the Nitro plant PAB voster. .

bladder (188.0)4+
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Table 11. Deaths Due to Hslignant Neoplasma Among
Nitro Plant Horkers Not Exposed to 2,4,5-T

Year of Year of Year of Year of Smoking Cause of Death as Glven on

2
¢
2
2

Birth Hire Termin. Decath_  lllatory* Death Certificate ;

1911 1945 - 1966 1968 Cigarecttesn Carcinoma of colon (153.8) c

1904 1935 1957 1957 Clgarctten Carcinoma of lfver (157.9) ¢

1899 1929 1959 1960 Pipe Intraperitoneal earcinoma (158.9) C

1905 1944 1920 1972 Clgarettes Corcinoma of lung (162.1) M

1909 1943 1962 1962 Ciparcttes Corcinoma of left lung (162.1) ¢

1910 1927 1966 1970 Ciparcttes Pulmonary cdrcinoma (162.1) 3

1912 1944 1965 1965 Cigarettes Carcinoma of apex of right lung (162.1) L

1915 1337 1977 1977 Clgarettes Carclnoma of lung (162.1) 7

1915 1939 1969 1970 Clgarecttes Carclnoma of lungs (162.1)

1894 1944 1960 1964 Hon-smoker Carcinoma of lung (162.1)

1912 1937 1973 1974 Clgarcttes Carcinoma of lung (162.1)

1919 1946 1963 1964 Clpatcttes tarcinoma of urtnary bladder (188.0)%%

1901 1913 1962 1977 Clgarettes Carcinoma of bladder (188,0)4#%

1897 - 1941 . 1962 1965 Clgaretten Carclnoma of urlnary bladder (188.0)%4

1898 1913 1962 1965 Smoked years ago Carclnoma of urlnary bladder (188.0)4%#*

1905 1943 1971 1975 Clgarettes Carcinoma of bladder (188.0)

1898 1943 1963 1970 Clparcttes Bladder tumor (18B.0)44

1888 1944 1856 1970 Unknown Carcinoma of bladder (188.0)-

19035 1931 1969 1977 Clgars Prostatic carcfnoma (185.0)

1906 1946 1968 1917 Cigarcttes Carcinoma of prostate (185.0)

1925 1945 1913 1974 Smoked years ago Carcinoma of prostate (185.0)

1919 194) 1972 191 Cigarettes Hodgkin's Discase (201.0)

1901 1941 1964 1965 Clgars Ostcosarcoma arisling from lefr arm (170.4)

1501 19431 1966 1977 . Cigarectes Ciurcinoma of liver & pancreas (197.R)

1922 1944 1964 1964 Clgarettes Mlcnoenrelnama (199,0)

* (Obtained by {ntervicw vith former cownrkers of deccdcnta
#h . Tncluded on the Nitro plant PAR roater.
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The PHR analysis is linfted in that an assessment of the :oci
force of mortality cannot be made. The cause-specific PMR's onlvé
approxizate what an SMR analysis wvould have produced.l® Tpe pwp
analysis presented here estimates the cause-specific risks ass:ci
with 2,4,5-T exposure and potential TCDD exposure.

It is interescing to compare the results of this study of Ni
plant vorkers potentially exposed to TCDD with the results of the
study of Kitro workers involved in the 1949 TCP accident. The wo
involved in that incident had presumed TCDD exposure as evidenced
chloracne. The resulcs of the twvo studies are similar in that ne
shows an excess in deaths from any site acong malignant neoplasms

A recent study of Otr et al.17 found no excess in total rorec.
or in deaths froq malignant neoplasas among workers exposed to 2,
These workers were probably exposed to very lowv levels of TCDD si:
no cases of chloracne were observed. Other studies of vorkers whe
developed chloracne resulting from TCDD exposure have been condue:
and have been reviewed.® At the pTresent time, data from these va:
etudies do not constitute corroborative evidence of a cancer risk
pan for any parricular.cancer Sife, - — = —o e it e

-
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Journal of Occupalional Medicing

of Workers Exposed to
Tetrachlorodibenzodioxin in a
Trichlorophenol Process Accident

Judith A. Zack, M.P.H,, and Raymond R. Suskind, M.D.

A standardized monality analysis was conducted on
workers exposed to tetrachlorodibenzodioxin in a trichlo-
raphenol process accident at the Monsanto Company
plant in Nitra, West Virginia. One hundred and twenty-one
workers who developed chloracne resulting fram this acci-
dent on March 8, 1949. were selected for study. Follow-up
of this group was 100% complete. The standardized mar-
tality ratio for all causes of death was shown to be 0.69,
with 32 deaths observed and 46.41 expected. For the
categories of malignant neoplasms and circulatory
diseases. the standardized mortality ratios were 1.00 and
0.68, respectively. Because of the small size of the cohort
and the relatively small number of deaths observed, the
results of this study cannot be considered conclusive.
However, it is important that no apparent excess in toial
monality or in deaths from malignant neoplasms or
diseases of the circulatory system was abserved in a group
of workers with a high peak exposure to tetrachlorodiben-
zodioxin who were foflowed over a period of nearly 30
years. TheTesyia o s Swdy-witt-be-incorpocated with~
those of a larger study which wiliaclade pbnt,‘worﬁe:s =
posed in the course of 2.4,5-mchloraphenaxyacenc scrd
preduction dunng Lhe period 1948 to-1969 “Eeem

-
.__n-‘h-." S LR ‘

A wide variety of acute and sub-acute health effects
has been reported in workers involved in the manufacture
of 24.5-trichlorophenoxyacetic acid _(2,4,5-T) from
2,4,5-trichlorophenol (TCP). The most consistent clinical
finding is chloracne, a skin disease characterized by com-

from the Depantiment of Medicine and fnvironmental Health Monsanio
Company, 800 N lindbergh Blvd, St Louns, MO 6160 (M3 Zack,
Eodemwlogrtl and  the Insntute ol Environmental Health, Xetteong

Laboratory, the Unsveruty ol Cincinnau Medical Centes, Cincinnan, OH 45267
[Or Suskuwnd. Duector)

Journal of Occupalioﬁal Medicine/Val. 22, Na. 1/January 1980

edaones, cysts, pustules, and abscesses. Hepatic dysfunce-
tion, penpheral neuntis, disordess ot fat metabolism, and
porphyria cutanea tarda are other frequently reported
findings 1n these workers.! Chioracne has been shawn o
be essenually due to 2,3.7.8-tetrachlorodibenzodioxin
(TCDD),’ a bypreduct in the synthesss of 2.4,5-T. The sub-
ject of this paper is the chronic health effects of exposure
to TCDD, as reflected in the martality experience of a
cohort of Monsanto Company workers who developed
symptoms of chloracne following a trichlorophenal pro-
cess accident at the Nitro, West Virginua, plant in 1949,
Production of trichlorophenol began in the fall of 1948
at the Nitro plant. In this process, the reactants
1,2.4,5-tetrachlorobenzene, sodium hydroxide, and
methanol were all added to the autoclave. Heat was ap-
plied and, when the pressure reached the desired point, the
autoclave was vented. On March 8, 1949, about six months
after production start-up, a viclent reaction and decom-
position occurred when temperature and pressure within
the autoclave became excessive. The relief valve opened
"and the fumes and tarry residues from the decomposed

contents of the autoclave were discharged into“the at -
" mosphere and into the interior of the building. -

Employees who worked in the area of TCP production
or were involved in the clean-up began to develop symp-
toms immediately following exposure to the material
which was discharged from the autocilave. Symptoms in

cluded eye and respiratory tract irritation, headache, diz- *

ziness and nausea, and a severe irritant reaction of the ex-
posed skin. After these initial symptoms subsided, the
chloracne and other symptoms became evident. Ashe and
Suskind'™ examined a total of 12 more severely affected
workers on three occasions durmg the period of 1949 to

1953. Another 26 persons with chloracne, apparently not .~ **-

related to the accident, were also examined in 1953. The

11
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chinical symptoms, in order uf relative [requency* inciuded
acneform lesions: severe pains in muscles of upper and
shoulders and thorax on excrtion.
fatigue: nervousness and wrntabiiy: decrease in hbudo.
dyspnea: vertigo and intolerance to cold Qn examiation,
all of the cases had chloracne Severalwere severely hyper-
pigmented, especially on the face. Of the six workers ex-
amined in 1949 and 1950, four had lwer enlargement and
one had sensory loss in one {oot. Liver impairment as ur
dicated by hepatomegaly, tenderness and soreness in the
right upper quadrant and epigastrium and a delayed pro-
thrombin time. was observed,’ **

In 1953, four.of the six workers exammed in 1949 and
1950 were re-examined and six additional workers involved
in the accident were also examined. The findings n this
later examination indicated a general regression of bath
the cutaneous and noncutaneous symptoms which had
been present eariier. All of the workers showed a marked
improvement in their skin lesions — there were residua of
the acne and a few active lesions. In a few cases, workers
cantnued to complain of aches and pains of the lower ex-
tremities and back, nervousness, excessive fatigue, and
dyspnea. No clinical explanation for these complaints
could be made based on the results of the physical ex-
amination.*

The findings of the examinations by Ashe and Suskind
are consistent with those which have been reported in
ather industnal episodes which occurred subsequently.’
The acute health effects of TCDD exposure are described
in the literature,” but little is known of the chronic eifects

Several reports describe the occurrence of cancer and
other deaths in workers exposed to TCOD which suggests
an association between exposure and the subsequent
development of a vaniety of neoplasms*'* Theke reports,
however, are generally of small groups of workers with
relatively short pertods of follow-up and are considered to
be preliminary n nature. In a 25-year follow-up study, 17
deaths were observed among a cohort of 75 German
workers who had been invaolved in a 1953 TCP process
accident® Of the 17 deaths observed (11-25 expected
depending on the choice of a control population), six
were irom cancer {four or fewer expected), five from car-
diavascular disease {as expected), two from suicide (fewer
than ane expected), one from liver cirrhosis, one from a
urogenital tract disease, and two from external causes. Of
the six cancer deaths, three were from stomach cancer in
the age group 6069, a number significantly higher than
expected. Two other cancer deaths were from oat-cell
carcinoma oi the lung and one was from adenocar-
cinoma of the colon.

A similar accident occurred in the Netherlands in 1963
in a factary producing 2,4,5-T.* Eight deaths have been
observed among 93 exposed workers, Five or six of these
deaths were from cardiovascular disease. The proportion

. of deaths due to myocardial mfarctlon was noted to be

high.

Jicasek et al' *° and Pazderova® followed 55 of the 78
Czechoslovakian workers who were affected by chlor-
acne resulting from occupational exposure to 2,4,5-T and
pentachlorophenol. {n this study, five deaths were ob-
served. These included two deaths from bronchiogenic
carcinoma (less than one expected), one from-cardiovas-
cular disease, one from liver cirrhosis, and one from an

" member was determined using standard follow-up tech- -

accidental industnal intoxication

In 1976, 3 TCP pracess accident in Meda, ltaly, resulied
in the cortaminanon of a large and densely populated
area* A prelimmnary mortahity study has been conducted
in two of the 11 towns affected. The overall mortality rate
did not differ from that expected, but increases in deaths
from liver cirrhosis and leukemia were suggested.

The chronic toxicity ot TCDO expasure to ammals has
been more extensively studied. TCDD toxicity has been
tharoughly reviewed.” Chronic toxicity to TCDD is .
manifested by liver necrous, thymic atrophy, and deple-
tion of the lymphoid organs. Two studies indicate that
chronic admunistration ol low levels of TCDD to rats is
assoctated with an increased incidence of neoplasia. In
one study, the oral administration of TCDD produced an
increase in hepatocellular carcinomas and squamous cell
carcinomas of the lung, hard palate/nasal turbinates. or
tangue.” In another study, TCDO fed to rats produced
tumors in 38% of the test animals.”? Neoplastic nodules
and cholangiocarcinomas ot the liver were observed.

The study reported - here will examine the mortality ex-
perience of a cohort of 121 employees involved in.the
1949 trichlorophenol process accident, with special em-
phasis on cardiovascular disease and on neoplasms, par-
ticularly of the stomach, liver, lung. and skin.

Population and Methods

In this study. the development of chloracne, a halimark
of TCDD exposure, was used to identify employees faor
study. The study population consists of all persons with
chlaracne which could be attributed to the 1949 TCP pro-
cess accident. Qne hundred and twenty-two employees
whao develaped chloracne {ollowing this incident were

-identified from plant safety records dating to the time of

the accident, and from workmens compensation and
plant medical records. One hundred and twenty-one
white males were included in this study — one female
who was living as of the endpoint of the study was not in-
cluded in this mortality analysis. It is assumed that all of
the skin disorders recorded in the plant records represent
true cases of chloracne and not other types of occupa-
tional or nonoccupational dermatitis. An analysis of the
chloracne ‘cases and exposures not assaciated with this
accident but rather with the normal TCP/2.4,5-T produc-
tion processes will be the subject of a future paper.
The data were analyzed by the modified life-table
method using the updated Monson program.'* In this

. method of analysis, the age-, race-, time- and cause-

specific mortality rates for a standard population (in this -
case. the population of the United States) are applied to
the persorryears lived classified by age, race, and time. A
standardized mortality ratio was calculated as the ratio of
the observed deaths to the expected deaths for 22
selected causes of death. The statistical significance of
differences between observed and expected numbers was -
based on the Paisson distribution and statistical signifi

For the purpose of analysis, each member of the study
cohort was assumed to have entered the study on March
8, 1949, the date of the accident The vital status of each

Riquesand.ascermmed-as-of December 31,1928 For each

Fersen Tound to be Je??ésed-?tf:athtmrfrcate as ob-

12 ' Martality Experience of Workers Exposed to Telrachlorod:benzodrox:n/Zack and Su'skmd

" cance was determined at the 5% level of significance.”- =}

o




v f oY el

Wyswee 404 PP FAER L

Table 1. — observed and Expectied Dealhs Among-121 Males Exposad 1o Tetrachlercdibenzodiexin:.

in a Trichlorophenol Process.Accidant, AP
ICO No. | e .
Cause (Eighth Revision)  Observed Expected .. SMR
All causes ol geath . A 32 46 41 « .« . 0.69°
All malignant neoolasms 1207209 9 Q.04 100
Buccal cavity ang phafynx 140149+ ° 0 036 t
Digestive ergans and gentoneym 150159 Q 2.89 1
Slomacn 151 5. 0 0s0 b
Liver 155156 0 018 [ 1
All other digestive argans - . 0 19 + ¢+t
Resoiratory sysiem 160163 °° 5 302 1.686
tung 162,163 'V 5 2.85 1.75
All ather resprratary 0rg2ns — ¢ 0.17 C

Skin 172,113 ! 0.15 1

Genrlourtnary organs 185-389 | 0 1.16 {

A Lymphatic 3aag hemalopoelc issve 200-209"° 3 0388 t

Olher sites - - 0 0.94 t
Diseases of the nervous system and sense ©¢gzns 320089 : - 0 035 1
Diseases ol the circulatory System 390-4%8 ), 17 2530 i 0.68

Artenoscierohic heart qisease. including 410-413 . 13 17.74 ©0.73

coronary heart disease . . .

All olher arsease ol the circulataty systcm - 4 7:27 t
Diseases al ine respiratory system 460-519 *°* 1 2.78 R
Diseases ol the digestive sysiem 520-977+ . 0 2.26 <ttt
All atner diseases - 2 -3 18 eIt
Externat causes af geain 800-998 3 e . . 1

‘D <0.05
tLless than 5 observeo dealhs

tained. The underlying cause of death was coded to the
8th Revision of the International Classificanon of
Diseases, Adapted'* by an expertenced nasolagist.

Results

All of the 121 members of the study cohort were
traced. Eighty-nine were “verified living and 32 were
verified deceased by death certificate.

The results of the standardized mortality analvsis of
the 121-member study cohort are shown in Table 1 The
standardized morntality rato for all deaths 15 shown to be
0.69. with 32 observed deaths and 46.41 expected. This is
the only staustically significant difference shown in this
table. There were nine deaths from malignant neoplasms
with 9.04 expected. There were no deaths from stomach
or liver cancer. There were five lung cancer deaths versus

3.02 expected and one skin cancer death with 0.15 ex--

pected. The malignant tumor was a fibrous histiacytoma
presumnably of dermal origin. which is rare. There were
three deaths from neoplasms of lymphatic and

hematopoietic tissue with Q.88 expected.-.

There -were 17 observed deaths from circulatory
diseases wath 25.01 expected. The standardized monality
ratio for circulatory diseases was low at 0.68.

Case summaries for the cancer deaths are given in
Table 2., -

Dlscussmn .

Because the study cohort was small and only 32 deaths
were abserved, the results cannot be considered con
clusive, Nevertheless, the analysis of the morwality ex-
perience of these workers indicated no apparent excess of
total martality or of deaths due to malignant neoplasms
or circulatory diseases.

The TCDD-expased workers in the present study repre-
sent the largest group ever investigated after long-term
follow-up. The~ariteda_focdnclusion. (presence_of the
worker;, at.the, rétdeiirand the subseqient occur-
rentd of‘cﬁiorache]‘l‘ [mt-ﬁe group to those with a signifi-
canfexposure “aCthat time. The latency period of 29 years

- - Table 2. — Cancer Deaths Among a Cohort of 121 Males Exposed lu
; ) Tetrachloradibenzadiaxin in a Trichlaraphenel Pracess Accidenl.

Year of Yeae of Year of Death Czrtificats Stalement - Smaking
Birth Hire Death ol Cause ol Death Histary®
1909 1943 1962 Lung cancer {162.1) Cigareltes
1910 1927 1970 Pulmonaty carcinoma (162.1) Cigareltes
191 1939 . - 1964 Broncntogenic carcinoma {162.1) Cigarelles
1922 1945 1973 . Broncntogenic carcinoma (162.1) Nonsmoker
1915 1939 1970 - Lung cancer {362.1) C|ga[eugs
1920 1945 1973 Mahgnant fibrous histiocytoma of Cigareles

salt tissue ongin {173.9) - " .
1918 1943 1973 Hodgkin's disease (201.0) Cigareltes
1907 1943 19N Lympnattc leukemea (204.9) . Pipe e
1910 1939 1973 Acute myelogenous feukemua (205.0) Cigarettes .~~~ "~ -
*Smoking histery was obtained Dy interviews wilh fermer co-warkers ol 1he decedents . B

Journal of Occupational Medicine/Vol. 22, No. 1/January 1980
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is fonger than that of any pr-  us study, and the {ollow-
up is complete. Therefore, alt.ough the cohort 1s small, it
represents the best opportunity so {ar to study the long-
term effects of TCDD on mortality. By augmenting these
data with the results of comparable mortality studses. the
long-term effects of TCDD may be more definitely
evaluated.

The authors wrh lo thank M lanet Yung, M¢ Randy Puoler, and Mn
Phyltiy Korte 1or thew assstance with the dats collection
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Human Health Effects of 2,4,5-T
and lts Toxic Contaminants

R. R. Suskind, MD, V. 3. Hartzberg, PhD

® A clinlcal spidemlcloglc study waa conducted to determine the
long-tarm health effecta of workplacs exposurs ta the process of manufsc-
turing the herblckde {2.4,5Ulchlorophenoxylacatic acld Including contamk-
nanta such as 2,3,7,8tetrachiocodibenzop-dloxin, The population conalsted
of two cohortay 204 cleardy exposed and 183 not expored. Among the
axposed, clinlcal avidenca of chloracne perzlsted In 55.7%. Hone of the not
sxposed axzperienced chlorascne developmenl An association was found
betwesen the perslatancs of chloracne and the presence and savarty of
actinic elasiceln of the skin. There ls 3n association batween exposurs and
the history af gestrolntestinal tract ulcer, Pulmonary function values among
those whao were sxposed and who currently smoked wess lowsr than thase
who ware not exposed and wha curentty smoksd. The data assambied (n the'
tidy Indicate no syideace of (ncresased risk for cardiovascuiare dissase,
hepatic dissase, rsasl damage, or central or peripheral nervous system

prablama.
(JAMA 1084;251:2372-2380)

g ;;‘ THE HERBICIDE (245-trichloro-
‘ phenoxylacetic acid (Z,45-T), first

. rerketed in 1948, was used widaly
uotl 1970 in large-ecale farming,

| family gurdens, forest minagnment,
and weed contrul along roadaides and

railroad rights-af-way. .

* The medieal and sdentific commau-

nity wzs alerted to health problems

‘arising {rom exposors to the mana-
facturing process of 2,45-T following

4 process terident (rurasray reaction)

that coccurred in a pl.l.nt in Nitro,

WVa, on Mirch 8, 1349, The sccident

], e ae ol

o

medista trichiorophencl was . being: -
- vynthesizad. Thosa employees In-
volved in the claznup of the building
and the repair of equipment axperi-

From fw resuss of Erdoresssl Heolt, Link
ety of Crirvwd becical Cantar,

Pepred regueers 10 ease of Eryvirorvssresd
Headry, Karvetsy Laborewey Qa, 68], 3723 Edan
Ave, Qnairree, CH 48287 M Sk,

2372 MI4A, May 11, 1084—Vol 261,

enced aéuts symptams charictarizad
by skin, eye, and respirztory trzct
irritxtion, beadscha, dirzinere, 2nd
nauses, Thesa symptoms subsided
within ons to two weekas and wurs
followed by an seneform eruption,
savers muscle pain sffecting the
extremities, thorax, and sghoaldars,
{atigue, nervousness and irritability,
dyzpues, complaint of decreassd libi-
da, and intolerance to cold' An axam-’
ination 0[ the worksrs in 19
" revesled 2 savers and generalized
acneform eruption (chloracne), hepat-

involved & kettla in which the jnter-, .ic enlirgement,” pefipheril  néurits—

. delayed prothrombin . time, and In-
creased tntal serum lipid levels By
1953, thosa symptoms and findings

“Felsrrible to the Bervous system and
Wm—m%;—ﬂ:,

though much Impro persisted.' . .

Tn 1957, 2,3.78-tetrachlorodibenzo-

pdioxin (TCDD) was ideotified 11 &
toxic and scneganic contaminant of
. trichlorophenol synthesis) The sub-

EXHIBIT 32
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acute effects of this agent, which h.we
“Been reoeatedly observed in humans,
include ehlorazae,'** the most conaist-
ent clinical marker, liver function
impairment'** peripheral veuropa-
thy,'*" nervousnesa and irritabifity,”
personality changes,”™ parphyria cy-
tapea tards *'* and hypertrichoais and

yperpigmentation,”' Elevation of
levels of blood cholesterol,™* triglye-
erides, grmma-glutamyl transpeoti-
‘dass (GGTP),” and alkaline phospha-
tzse have been reported.
““Toxcologic studies of TCDD in ani-
mals have revealed hepalotoxic ef-
fectn,™’ teratogenic eflects,'’ sup-
prezsion of cell-mediated immunity in
mice and guinea pigs," and the induc-
ton of hepatic carcinoma in rats™

Soms of the clipical reports have

been concerned with the association
of cardiovascular diseass’ and an
Jncressed riak for cancar in populs-
Hons exposed 1o TCDD."™ Several
comprehensive reviews on this entire
subject have been pablished.™*

A mortality znalysia of workers
exposed to the runaway reaction
materials was conducted. As of 1973,
the Standardized Mortality Rabio
(SMR) for all causes of death wses
0.69, with 32 deaths observed and
4641 expectad Por_the categories of
csncar and dreulstory diseases, the
SHRs were 1.00 and 088, mp-octlve-
ly.

A CIJHIC.U. 8TUDY

In Jum 1979, a climc:.l ur.nm.lu.mon -
program was conducted that included the -

“active and tatired amployees of the Nitro, - -

WVa, plant, who wers exposed lo tha
2,4.5-T proceas between 1348 to 1969, The

. objective ol the exauniaation png'run was

ZJ&T—WLW -
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to determine pasaible increased riaka, on a
long-term basis, for adverse cutaneous,
pulmonary, cardiovascular, gastrointesti-
nal {Gl), bepatic, renal, neurologieal,
behavioral, and reproductive eflects; ef-
fects on lipid metabalism and the poadibil-
ity of incressed tiaks for cancer. The
population included those expoted to the
procesy accideat a3 well a1 those exposed
ta noemal manufacturing processes and
included chemical eperators and service
employees, such as pipefitters and me-
chanics. The control group consisted of
currest or [ermer employees of the aame
plant who, according to interview work
hiswary and personal wark records, wers
never aesocisted with the 2,(,5-T process
ar its materials,

Sublects ot the Sludy

The total namber of subjects examined
was 436, There were 419 white males, five
black males, one male of Hispanic deacent,
one male of American Indian desceat, and

" ten white females. One subject amang the

413 was expored to Lthe runaway reaction
residue in 1949 a3 a2 child. The seven
nonwhite males, ten white females. and
the white male expased as a child wrere
rrciuded from Lhis amalysiz There were
alsn 51 subjects whose possible exposure
way limited, poorly documented, and did
not include work in the 2,45 T production
proceas. They are tot included in this
snalysis. The remaining 367 subjects were
designated by exposure aa (ollawx (1)
repasure without qualifieation: 204 sub-
jects who were involved ia any zapect of
the production of 2,4,5-T, including smzin-
tznance {rom 148 o 1969, and {(2) neo
exposurer 163 subjects currently or [for-
merly employed at ‘the 1ame plant but

. 1~ Daver.axsociated with agy aspect of 2.4,5-T

production or mainteaance of the produg-
tion facility,

All living employeed. active, retired, ar
terminated, 2a determtined from company
tecords, were asked a participate. To
constitute. cohorts of the target sumple

.tize, 1l those who voluntsersd participa-

tion in the study were exzmioed: thus, it
was nat pousible Lo randomize the selec-

- Uon of participants, QOf tha living exposed

personael, spproximately 61% voluntarily
participated in the study, 1s did appeoxi-
mately 46% of the living not expased
persannel. The ool ::oruhtx deta_avadl-

[ )

A .}\ .

able for analyziz at tho time of this sméy
were (or personnel wha wers ex‘pou-d to
the runaway resction matariale™

Clinlcal Examinsticn

The intarviews and clinical examinatioa
with informed masent wers canducted
during tha week July ll la 18, 1979, in
Winfield, WYL

The routine labarstery analyiis of blood

*aod urine was“completed by Metpath,

Blood plasma 1pid - {ragtion examination

JAMA, May 11, 1984—Vdl 261, Ho. T8

wnrs carried out by the Lipid Revesrch
Division (s National [astitutes of Health
Center) of the Univenity of Ciacinaat
Medieal Center vaing methods of the
National Lipid Research Project,” includ-
ing determination of plasma cholestzrol,

plasma triglyceride, plasma high-densily -

lipaprotein (HDL) chalesterol, and esti-
mated” plasma  low-density lipoprotein
(LDL) cholesteral values. Pulmonsry fune-
tion testa, ECG, chest roentgenogram, and
nerve conduction velocity messurements,
performed by the method described ia
Goodguold and Eberstein,” were dooe at the
time of the pbysical examination. The
nerve eonduction velecity measuramenta
were obtained {or moat subjecta {rom the
peroneal nerve for motor and the sural
nerve {or sensory function.

Clinical labaratory analyses included
blood calcivm, phosphorus, blood urea
pitrogen, creatinine, blood urea nitrogen/
creatinine mato, uric scid, glucose, tntal
protein, albumin, globulin, albumin/globu-
lin ratio, total bilirabio, direct bilirubin,
SGOT. SGPT, slkaline phosphatase, iron,
total lipids, sedium, patassium, chloride,
GGTP, camplete hlood czll count and dif-
fzrential cell count, thyroxine radicimmu-
noaasay, and thyrosdne-binding globulias,
Urinalysis ineluded routine examiaatioo

aa well as detarmination of coproparphy-
7o angd uropo ues. (Values wern

° determined ( ingle void sample;
ence, the messurementy cinnot be re-

Erded ua valid)

Analysls of Data

Data [rom queationnzires and the sub-
jeet’s medical history wers coded by
assigning sumerical valoes to the re-
spanses given, The suhject’s medical his-
tory aod fadings wers coded ‘using the
Syatematizsd Nomenelators of Medicina®
System, Laboratory data wers entered a2
received. Data were keypunched and veri-
fied. The cmmputer data were compared
with the origical filas for accurscy. The
Statistical Anxlysis Systsm™ computer
package was used [or data snalyzis. A the
analysis progressed, editing continued to
ensure the greatest possible aecuracy.
Multiple linear regression snalysis” wa
used to compars the expossd group with
the not exposed group and to compare the
three chloracaoe subgroups with respect to

- plaama _lipid Javels,. pulmonary, fonction ..

values, clinical laboratory values -and
nerre cooduction meamiremants after ad-
justment for covarisbles. The eavarisbles
were age ia the analysis of elinica] labora-
tory values and nerve conduction measure-
ments, age 1ad smoking status (never,
former, 3nd current) ia the analysea of
pulmonary funetion valueas and sge, and

used, formerly used, and currenty used) in

the analyses of plasma lipid values. Fiah-
er's axact test” and the x' tent for indepen-

dence in contingency tables were used o
compare the two exposure groups and the
three chioraene categories with respect to
[requency of abnormal findingy on phyii-
cal examination, pulmonsry function test,
aad lipid analyses. Fisher’s exact teaf was
alsa used to compare the two exposure
groups with reapect to reproductive find-
ings. Mantel-Haenstel analysis” wos used
to compare the exposed graup with the not
axposed group with reapect W frequency of
abnormal findings on physical examina-
tion sfter zdjustment for age group (<50
and x50 years) snd with reapect to (re-
quzncy of abnormal Andings ea pulme-
nary funclion test or abaormal plasma
lipid levels after adjustment {or smoking
status, Logistic regression analysis”™ wax
used 1o deteet nasociations of exposure
with abnarma! @ndings on pulmanary
{upction teat after adjustment for pack
years smoked. Log linzar models™ were

used to detect mazociations between the |

three chloracne groups and abnormal plas-
ma {ipid levels after adjostment for smoke
ing status. -

RESULTS
Demographlc Inlormatlon

Demographic data of the 367 white
males were examined to determine
potentially confoundiog variables.
_ The mean ages of the exposed and
not exposed groups were 56.7x0.7
(X=SE) vears sad 462=1.0 yean,
reapectively (P<0001). The two
groups were found to be significantly
different with respect to emiployment
status and highest educational level
schieved (P<.0001). In the exposed
znd not expossd groups, 34.8% and
135%+ were retirees and 9.8% and
0.6% wers terminated (left voluntan-
ly or laid off), respectively. Among
the exposed znd not exposed groups,
94% and 12% reached no further
than the eighth grads, respectively;
T24% and 56.8% had some- high

. school education, reapectively. Amoag- ..
the not exposed, 42.0% attended col- .

lege, some o completion, while
among the

attended college.

- -, —Alcoholand Smoking— =~ = T

. History of alcohol coosumption was

exposed, oaly 18.2‘.5'

not found to be sigunificantly different - -

in the two groups. When smoking
status (curreat, former, or never) was

<

used as the criterion, no ‘differences -
were found. Among curreat smokers, 7. -

tmoking statis and alechol status {never .. the exposed group bad amoktd :lgmf-

iczntly longer thain the not exposed
by 19 pack-year: (L0001 < P<,001).
Among former lmokan, the ex'po..ed

2_4.5 T—Sud.lnd L H.n-x:b-fv
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~Toup had smoked longer thao the not
spased group by seven pack-years
(.05<P<.10). This reflected the ten-
year age difference between the
exposed and the not exposed group.

Hlatory of Medlcal Problema

The comparizon of the exposed and
not exposed cohorts for self-reported
history of illoess ia givea in Table 1.
Chloracne wes reported ooly in the
exposed group: 85.3% in the exposed v
0.0% in the not exposed. The data
about the history of chlorzsne wera
determined aa the basis of statements
from subjects that an acnelike erup-
tion called “weed bumps™ sppeared

after an zasignmeat to 2 2,4,5-T pro- -

duction area. Records of the medical
department of the company and the
state Workmen's Compensation Bu-
rezu stating that the person had
chloracne coafirmed many of these
historiea. [n the not expased group, a
history of acne vulgaris was reported
more {requently than in the exposed
group. This information was hased on
the story of zdolescent arne before
employment at this plant. A history
of upper GI tract nlcer was reportad
almost four times more {requently in
the exposed group. When the medical
history of the exposed and pot
exposed was compared for two age
groups younger than 50 years v 50
years or older, a history of coronary
artery disezse and of hypertension
were related to age, not exposure,
Amoag the not exposed, angina was
significantly related to age; in the
history of upper GI trzct ulcer, how-
ever, exposure, oat xge, appeared 0
be a [actar.,

Closer examinxtion of onset of
ulcer in relation to exposure revealed
six subjects whose symptoms oc-
curted before expasure. There were
also four subjects whose symptoms
occurred while they were receiving
corticosteroid therapy or high doses

of aspirin or that wers attributed to,

chronic aleoholism. If thess ten sub-
jects were omitted [rom tha analysis,
there remained statistically sigmifi-
cant differences between the exposed
and pot exposed groups (166% v
55%; P=<.01 on age adjustment). -
The camplaint of loss of libido
occurred more frequently in the
expaosed group than the not exposed
group, When age was considered, the
lzrgest number of complaints of loss
of libido or impotence were reported

2374 JAMA, May 11,

Tabls 1,——Hislory ol Medical Prodlems v Eapossre Slatua and by Age
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Table 2.—Complaints of Nervousnses and Sasual Probiems to
Examwung Phyaician or Infecrvieaes

Age <80 yr, % hge 260 yr, %

ot
Exposed, Exposed, Mot Yoot .
h N % Expoeed Exposed Expowsd Eixpoeed
: Cormpladind {o~ T3] (n=~ 1863} {m—&1) [r=100) (m=183) (n=-a3)

T Harvoerseas” §

sruxrsety ) Gepreemon” 18,1 17 78 150 1.0 6.4
Decressed Ridot 1 @ 8.3 1.0 LY | nz
Irootencs, nol Ofherwies

soecrimd § | ( 27.08 Z 1.7 1.8 2.0 34,2 ar.a

* 05 < PC I 0 eapoeed, your void, by Peie's sesct teed,
2.001<C FC.01; bor Marwei-Hasazel Gomparinen of srooeed 10 Mol axpoeed ST 806 b8 la,
1 PC.0001; In nol azpoesd, young v okd, by Flaher's ezact (eet

£.001 < AL.01: N axposed, Toung v od, by Falwd's exsct teet,

2,000 1 <€ A<.00t: 1 axposed, Young v Okd, by Fiaher's suact lewd,

1884Vl 251,

by the-older age group (Table 2).

As noted in Table 1, the reported
history of akin cancer, hypertension,
angioa, corunary srtery disease, and
cancer of all sitea (except zkin) was
not found to be significantly associ-

" ated with exposure. The sample size

obtained was mufficient (at sigmifi--
eance level of .05, power of .80 (proba-
bility of detecting & true difference])
to detect a four{old increase in skin
cancer, & twolold increase in hyper-
tension, a threefold increass in angi-
na znd coronary artery disease, and &
sixfold ineresse {n cracer of zll sites
(except skin) for expoted over what
was observed in the not exposed. As
"noted in Table 2, the complaiat of
nervousness/depression/anxiety and

‘the complaint of impolence were not

related to exposure. The sample size
was wufficient to detect a lwofold

increase in complaint of nervousness/

No, 18 -

depression/anxicty for exposed over
not exposed. Although the sample size
was sufficient to detect crude differ-
ences between the two groups with
reapect to complaint of impotence, the
_difference du:ppe.n.rtd whcn age was
" considered.

The exposed popuhuon was catego-
rized into three subgroups, ie, thase
who never had chloracne develop
(n=28), those who had s histéry of

* chlor2cne oanly "(n=69), and those

whose chloracne “persisted (n=107).
When the histories of mediexl prob-
lems were examined in relation to
chloracne statux, hypertension and
coronary artary diseass were found to -
be age relatsd, not chloracne related,
Histories of skin canpeer and angina ~
were not _statistically sigpificant °
when related o chloracne or to age -
within the chloracne groups. While it
would seem (Table 3) that dqu cancer

Sy
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f.' is related to age in the three chlor-
=, arne groups. the aumber of persons Table 4. —Significant Climcal Fndings v Exposurae Stalus and by Age
Ay '
P i the age group younger than 50 Age <30 yv, ™ Age 230 yr, ™ :
b years was too small o achieve statis- ot |
LR tical signifi — Expoesd, Expoaed, Hat Kol H
i I.Ca- significance. There was no asso- - %* Ezposed Exposed Ezposed Erpossd i
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.-t While the number of subjects Acneiz sactoss! 1 X sot 0. 33 80 s €2
- . . Baan OsPadcrna 3. 20 0.0 8.8 .
reporting a_history of cancer (other o=t ¢ @ ;o oo 0o ';;
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dilfercot [rom that in the not exposed

- group {(Table 1). The three biladder
cancers were reported by persons

| txposed 1o p-aminabiphenyl, a rubber
. additive that was also made in the

plant.

Physlcal Examination Resulls

There seemed to be no difference ia
blood pressure findings between the
rxposed znd not exposed group. The
eriteria for determiniog normasal for
combined syatolic/diastolic values
were leas than 140/90 mm Hg for
sbjects aged 59 years or younger and

" lenq than 160795 mm Hg for subjects
aprd 60 years or oider. For diastolic
alone, less than 80 mm Hg waa con-

£27% still had chloracoe, 626% were
mild cases, 339% were regarded as
moderzte, and 3.8% were severe.
The diagnoses of chloracne and
scne vulgaris were made by qualified
dermatologists. The criteria for diag-
nosis of chloracne include the initial
appaarzuce of comedones, milis, or
epidermal cysts on the malar, temple,
and periorbital areas that may subse-
quently involve other arexs of the
face, the .neck, forearms and srms,
a0d scalp and genitalia, The serotum

acne vulgaris is ususlly very oily or
greasy. [n the case of chloracne, the
akin sutface is usually dry. Perzons
with 2cne vulgaris, expased to chlor-
acnegens, may experience the devel-
opment of chloracne. The lesiens of
acne vulgaris may increase o severity
and lesions may develop in sites oot
usually or pnvnously aflected by ncne
vulgaris,

Among the expased 59, 1% were
found to have actinic elastosia in -
.contrast to 30.1% among the not

A

-: sidered normal. Dizstolic values of 80  and penis are commonly affected in  exposed There was a significant dif-

_:- to 89 mm Hg for ages 59 years and  persans whosa clothing becomes ference in the occurrence of actinic

he younger aad 80 to &4 mm Hg for ages  heavily contaminated by the acnegen-  elastosis between the expased and not

13 80 years and older were copsidersd  ic matarial Lesions may become sec- exposed in both age groups even

-;. . borderline. Diastolic values of 90 mm  ondarily infected, especially on Lhe though age ia a factor in this clinical

¥ Hg or grester for ages 59 years anad  trunk, forearms, 2nd genitalia. By finding. Three cases of Peyronie’s

f younger and diaatolic values of 35 mm canu-ut, zene vulgaris that usually disease were observed among the 204

E Hg or greater for ages 60 years and  atarts in adolescence is seen a3 exposed All of them had chloracne 2t .-

L older were considered high. inflamed papules, pustules, 2nd come=- some time and they were all older -
: The significant clinieal examina- dones, on the perinasal ares, cheeks, than 50 years. Peyronie’s disease ia

tion findings ax related to exposure  chin, neck, and back It rarely, if ever, - characterized by induration and scar-

5, status and age are found in Table 4. starts on the malar or periorbital ring of the corpus cavernosum of the

5 Of those who were clearly exposed, aress The skin of the aflected sites in  penis, producing distortion o erec- . ™
N

~u
K
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Tabte 5. —Sigreticant Clinetal Findinge » Chioracnae Stalus in Expased Only urd by AQe
Fewtory Ko Aoes <5 yr, ™ Age =60 pr. ™
Onty, Crwrrent, History, Hatery Ko Mielory Mo
* - = Onty Carem Hatory Owoy Caret Hatory
gy h=6m) tn=10n (n=2m [n=14) {a=23) (n=12) (n=82) {n—82) {n=16}
Acree waans* .3 0.4q 19,7 8.3 0.0 23.0 0.0 0.0 Q.0
Acnrec elastonte* 11§ a7 T48 8.8 313 £4.3 a3 8.0 Jo.a 4.8
Basal Cod ertherome 3.9 e.4 2.8 8.3 0.0 0Q sa 10.7 82
Porrores’s Gasasy 2.0 a.e 0.0 0.0 0.0 0.0 3.a .2 Q.0
Hervunam 0.0 19.3 Q.0 0.0 a.r 0.0 6o 107 00

*.01 <AL 0S: bor overs il differersoss Detaeen [ Mres Chicrs O Categaried I 808 40 years OF pOourOmr, by ;' lasi lor Indeowdescn N CONPDe Y Jabiee,
1.000 1 < AC.01] ko gvornll Sherencas betesen [he v ae CHEoracne calepories In a0e 50 yeers o Oer, by 1! Tewl kv Indecendenca 1 Carmngency lebise,
5O €A Q4! ' et Chitredre, Fours) v oid, by Fraher'ts e2act toet,

$.08 <A, 10: n no Netory of craoracrs, young v okd, by Fraler’t 4naCt teet,

Table 6. —Expoaurs v Plaama Lipsda
E xD0and Mol Exp-owed
Plassne Upida n Y=ax % Out of Range” n Yrse % Gt of Asage” PV ahse
Cresasinrc 200 211,15 22,5 1.5 1843 20407z 297 10 4 " HS
Trorromrxse ) 200 145,002 7.44 145 183 184322.73 w.o =]
Lowdanaty boooroten Choke rerd 198 138742240 7.7 150 127.08=2.6Q 83 K3
$o Gty koOCrOl s Chickemterod 200 45.8320.0¢ 9.5 163 a4 722077 Vo4 W

“Retwrerce tanges tor plasrd Choleelerol Moiycerddy, and \wdenaty COOOroten Cholsiwml were defred 18 Mes Man Tw 60e<0eAc PO DarCanhie s
Jalorrenad by 1w Hanonal Liosd Reesarch Prorect. Relevencs mnget kor loh-denemy EOotr otemn Chosestw ol were defrad aq aDove N 0 s0e0ic lonm DevTanide 4

dulenrerad Ty e Mabonel Liosd Aeseerch Provect,

tion.

As noted in Table 4, there was no
association of findings of basal cell
epithelioma and hirsutism with expo-
sure. The sample zize was sufficient
to detect a threefold increass in basal

* cell epithelioma nad a fourfold in-

crease in hirsutism f{or exposed aver
what was obeerved in the not

* exposed,

Table 5 identifies the cliniczl find-
ings in the exposed papulation in
relation to chlorzcne statas. In these
groups, actinmic elastosis was found
preponderantly in the subjects with
persistent chlorzcne (74.8%), but it
also occurred siguificantly in those
with 2 history of chioracne only
{47.1%). Of the exposed with parsiat-
ent sene, 10.3% were found to have
malar hirsutism: nine of these 11
cases oecurred in the group older thaa
50 years.

Actinic elastosia is 2 problem found
in persons of light eoloration exposed
over many years to sunlight (eg, far-
mers' skin and sailors’ skin). It is
charactarized by swelling and frag-
mentation of the elastic tissue ole-
ments of the dermia. There was an
association of actinic elastosia with

, chloracae, [t seems that the percent-

age of persona with severe actinic
elastosis waa related to presence of
chlorecne and that it is more severe
when found with chloracne.

23768 - JAMA, Mey 11,
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Plasma Liplds

Plasma cholesterol, triglyceride,
LDL cholesterol and HDL chelesterol
were clazsified by age-specific percen-
tiles a8 determined by the National
Lipid Research Project dats * Plasma
cholesterol, triglyceride, 2ad LDL
cholesterol valoes were classified 23
out of range if they fell above the %0th
peresntile; HDL -cholesterol vzlues
were clzasified aa out of range if they
fell below the tanth percentile The
frequency of out-of-range lipid find-
ings was compared for exposed and
not expossd groups {Table 8). No
signifecant differences were noted
The sample ziza was sufficieat to
detect 2 twolold increases in the (re-
quency of , out-of-range cholesterol,
trigiyceride, LDL choleatervl, or HDL
cholesterd]l values for exposed over
what was observed in the not exposed.
After adjusting for smoking status,
no significant difercnces were found
The mesn lipid values were also com-
pared for the expesed and not exposed
groups (Table 6), and no siguificant
differences were found.

When the lipid leveis of the exposed
group only wers examined in relation
to chloracnoe status, there was a sig-
nificantly grestar number of subjects
with low HDL cholesterol levels in
those with persistant chloracns than
in those with a history only of chlor-

1984—VYol 251, No. 18

zcne or those who never had chlor-
acne (Table 7). There was a greater
number of persans with high LDL
cholesterol levels amoong these who

».had a history only of chloracne than

those who had chloracae currently or
never. The mesn lipid levels (or these
three chloracne groups were also
compared (Table 7)., and no eigmif-
cant differenees were found.’

After adjusting for age, height/
weight, =moking status, and alcchol
stztus, no significant differences were
found between the two exposure
groupa with respect o mean lipid
valuea. The interzction of smoking
status and sleobol status was slsa
sdded to the model, and no differ-
ences were found between the two
exposure groups. .

To detect diffarences between the
chloracne groups with respect to
mean lipid values, the same adjust-
ments described previously were per-
formed. No 1ignificant differencea
were found. . . .

log linesr models were used to
detect gssociations between (requen-
cy of out-of-range lipid values and
chioracne status in the exposed group
oaly, adjusting for smoking status,
Findings are as followa: (1) Out-o!-
rzuge cholesterol or tnglyceride vai- .
tes were not associated with chlor-

.acne status. (2) Out-of-range HDL o

cholesterol values were usocintcfi

2.4,6-T—Suskind & Hertrberg
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/;: Table 7. —Chioracne Slatus in Expored Only v Plasma Lipds
History Owty Carrrars] Ha Meetary
, ’ " et Ot X Ot
4 Placma Uold " Xzsx of Range” a Yyem of Range® n Xree .t of Reoget. T -
. Choresiornd 67 213,168y 1ne o4 210.22x2.17 78 20400=x?.12 r.1 (_ ’
=% Trgtrosrds ey 144,002 14,238 T.5 1] 1581342929 19,1 m 149,11 2 JA N8 143
Lowdenarty EOoorotewy
Chosesteval T &a 142,864 4 60 15.2 103 124 &3z 288 27 130940 = 7.00 T.4
Hagh-deraty Rooproren
chohsriaral} ar 48,84 21,17 a0 108 4183101 14.] 8 47.18 3.3 E A |

Al arrenead by e Halonel Lio=d Resssrch Propect.

with chloracne status {.01<P<.05),
and the degree of aasociation did not
vary significantly by smoking status.
(3} Qut—of-range LLDL choleatero! val-
ues were associated with chloracne
status (01 <P<.05), and the degree
of association did not differ signifi-
cantly by smoking status,
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Pulmonary Functlon Examinallon

Both forced expiratory volume in
1 s (FEV,) and forced vital capacity
(FVC) were considered abnormal if
&z the observed valua was less than 80%
. of the predicted value of Morris. A
. FEV,/FVYC percentzge less than 70%
wzs considered to be abnormasl. The
forced midexpiratory flow rate
(FEF,n) was considered abrormal if
the observed value was less than 70%
of the predicted value of Morris.
Consistent differences in aboormal
pulmonary - function valees (FEV,
FVC, FEV/FVYC, ‘and FEF,.) wers
found when the exposed and not

by *

»

S oL

- . 11

8). ‘_kmong current amokers, there was
3 signifewnt differencs in frequency
of abnormal pulmonary function val.

PPN

. - exposed groups, but there were no
differsnces among persons who have
(ormerly smoked or among persons
who have never smoked (Table B).

Logistic regression was performed

-f=+ .. to evaloats the relationship batwesn
frequency of abnormal pulmounary

‘function values and exposure after
adjusting for pack years smoked
Odds ratios are given for these
parametzrs in Table 8. Exposure sig-
rificantly increased: the odds for
abnermal pulmonary function values
even after adjustment for pack years

B amoked.

The means of the percent-predicted

v

R OFER
.
]

N
.

g T

%: . vulues were compared between the
=, . -
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exposed groups were compared (Table -

uves between-. tha exposed and not -

“Aetervrce fervoss 0¢ plaama choleslercl, MO Cericde, and ow-denaty FOoOrotee Cholesterod weru Sefned ag lees Man M 000-00a0AC DO paroeanie aa
Belerrarved by e Hettonald Lioed Anasercn Propct, Relerence (anget kr on—denady hootrvten chotestert e S¢fred 28 A0 (e 300400TNE (oM Dercantés ad

1P<<.018; for companng hreqguency of oxd-ol-ngs kel in the Mree chioracne Orowoe
§ A<, 08; ko compang frequancy o cA-ol-fanQe keveis In tha ree Chioracne prowuga,

two exposure groups after adjusting
for the effect of amoking (Table 9). No
ditference was found between the two
exposure groups with reapecl to
FEF,. percent predictad. Percent-
predicted values for FEV,/FVC and
FVC were significantly lower in the
exposed group. Furthermore, there
was 2 significant interaction between
smoking status and exposure with
respect ta FEV, percent-predicted
values. When adjusted group mezns
for each smoking stztus exposure
combination (Table 9) were examined
" to detarmine the nature of the rela-
tionship, no sigmifcant differences
were {ound between exposed and npot
exposed workers who never smoked or
who {ormerly smoked. Among current
smokers, however, Lhere was a signif-
icant difference between exposed and
not exposed workers.with reapect to
+ FEV, percent-predicted values,

Clinical Laboratory Flndings

With regard to clinical labaratory
detarminations other than plasma
lipids, no significant differences were
detected between exposed and .not
exposed groups. There have been
reports of abnormal levels of alkaline
phosphatase, = SGOT, SGPT, and
GGTP in other populations exposed to
TCDD for short or long periods; haw-
ever, no differences were found in

these coborts ten to 30 years after the _

last dats of exposure.

i ECQG and Roon!gcnogrlphk:
Findings

No diferences were observed in the

ECG fAndings when the exposed and
not exposed groups were compared.
When the chest x-ray film findings in
the exposed group were compared

with those’in the not exposed group:

and separztsd by age, the arterioscle-

"rotic changes and pleural thickeniog

. conditions xnd uniform conditions of

Lol o

differences between the groups
seemed to be age rehud, not expo-
sure related, :

Neurologleal Findings and Herve
Conductlon Velocity Msasurements

When exposed and not exposed
groups were compared (or {requency
of abnormal findings on neurological
examination, oo differences were
found.

Nerve conduction velocity measure-
ments require controlled atmospheric

testing. Ambient and body tempera-
tures were recorded. With the tech-
nology employed, it wsas 2t best a
screening procedure,

All subjects reporting disbetes or
reporting a high weekly alcohol
intake (=35 oz. of alcohol per week)
were eliminated from the dztz analy- -
sis. After these deletions, there were
278 with complete sural and 24 with
complete peroneal examinations re-
maining. The data {rom the nerve
conduction velocity studies were cor-
rected for body temperature accord- T
ing to the deJesus” method. The age- !
adjusted values are presented in
Table 10. No significant differences
were found when the two exposure
groups were compared or when the
three chloracne g'ruups were com-

pared.

———— - -

Floproduc'llv- Eftacts .

Information on reproductive facs
tors and birth defects wzs elicited
from the male participants. Neither
physician nor hospital records were

_available to confirm the information.

A comparison between the exposed -
and not exposed groups for pregnags-
cies, live births, infant deatha, mis-

2.4.5-T—5Suskind 4 Herlzberg 2377_
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Table 8,—Eaposure v Pulmonary Funciion Findings By Smaoking Siatus
Moot of Loghog
- Papreamicm Ow
';-:_-:::1 oring Expoaed Mot Expomed Poch-Years Bmonsd
P v oo o Slmtime n % Abmorrmed n N Abacrrnal ” Vaire Odde Aasa AT
FEV,* [ev— Yo 6.1 0 s.0 NS
Former 20 e . 7 T sz MS .
Pressnm T4 2r.0 48 4.4 (oo £ ] ves vae
Totm? 203t 15.8 182 [y 0013 2.81 0159
e @ 30 3 4 N3 .
&9 15.7 24 8.8 K3 s
Preaet 74 26.7 as 22 .0o0a vee vas
Tatwtt 233t 7.2 182 4.8 Resal) 2,26 Late
FEV,iFYC ™ Hervnr - 30 b M| Le) 2.8 NS ..
Formms ] 12.4 77 5.2 RS . -
Present 74 FER IS [%4 .01 s ve-
Totalt 2031 15.8 182 40 0013 2.07 0099
FFun® Forver > 1.7 2 1.8 w3 . .
Formaer ) 18,1 77 13.0 N3 .e “ee
Proewn 74 4.9 “® 111 oo
Totadt 2031 C 2 ) 192 "na Ko a-T} 1mm oSy

SFEY, nocalne kroad aspwelory vohure 0 1 8 FYC, torced wial capacty: FEF .14, Forted medesgratony fiow mle.
tUrdncen wnosin stahm, heo rubiects, One whoae PUMONAry IUNCHON teet e wes NOomal $nd s Inclsded I M docad,

Tatle 0. —Exposure Group Means of Perceni-Predicied Pulmonary Funcrion
Pecameters Adpusted lor Smpoking Status
Pubeonary Semcritory Exzposed Not Expowed
Function Pasmmvelar Statise Yxar Yasr r
FEV,” Harvar $0T.1223.08 104,832 3,03 HS
Former 101.43 2.3 104,58 £2.t8 [1C])
Proeent 80632222 102332 2.85 0.0008
Total 00.29 = 1,43 104,42 = 1,57 0.0184
Fvc* ves 92,732 197 0T.80x 128 Q0084
FEV,IFVC ™ N 78.40 = 0.0 79.83zx0.88 0.0002
FE rure” “ae 101,00+ 4,02 503,18 3 4,20 w3

*FEY, incheates koroed sapiratory volune I 1 o; FVC, forosd vital capacty; FEF 114, koroed miderpwatory

Py tnla,

Tabie 10.~—Maean Necre Conducton Yelocity " for the Exposure Groups and lor
the Chiomcne Subgroups’
. . Merve Tasted .
Category Uwar Poronaal Brarmd

Enpomms §

Re2setm $4.002 2.6 (0) 4077 20.4T (160) 42.06 £ 0,49 (150)
Mot Expowed . .

RzsE (v 8LS1 229 (9) 42.62:£0.82 (134) 41,402:0.64 (1299
Chioracre, Nutory oyt .

X2 5E (n) - 28.92z4.07 {2} 408282 0.77 (60) 41,14 10.060 (%14)
Chiorecre, current *

bEL YN 87882491 (B) 4138 20,60 (DAY 41,37 2075 (74)
Oi_a'm, rever

Xz SE{n) $2.1020.00 (1) 4081%£1.12 (24) © 4123210 (28}

*Achsered Yor aca,

lPmewmed.wimmwmmmbW.m-w
rel, & sleo bor COMparieon of T Tree chiarecne criegorted wih reepec] 30 tinas, peronest, and sursl,

carriages, birth defects, and ssll-
births is listed in Table 11. There
were no significant differences in
these parameters betwesn the ex-
posed xnd not exposed cohort. No
data were available on age of wives of
wotkers.
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Other Work Exposuras
of the Study Population

Other than 2.4.5-T and itz {aterme-~

diates and/or contaminants, all of the
workers in the atudy wera exposed to
multiple chemicals and indusirial
processes under varying working con-

ditions, at the same plant and/or
other plants, between the late 1930s
and 1978.

Rubber processing chemicals iden-
tied by the subjects a1 other expo-
sures included diphenylguanidine, the
benrothizrolesulfenamides, deriva-
tives of m-cresol, p-phenylenediamine
derivatives, and 4,4dithiodimorpho-
line. Additional chemicals named
were ethyl parathion and methyl
parathion, phthalic anhydride, ¢- and
p-dichlorobenzene, a- and p-nitraphe-
nol, toluene and mercaptobenzothia.
zole derivatives of tetramethylthiu-
ramdisulfide, and trimethylquinoline
components,

Seventy-nine subjects, or 21.5% of
the 367, reported in-plant exposure to
p-aminobiphenyl, & known bladder
carcinogen, during the course of their
employmeat. These subjects are peri-
odically examined in = clinicsl sur-
veillance program established by the
medicz] department of the company.
Subjects ceported the exposure and
the monitoring prograsa during the

iotarview and to the examining physi-. .

cian. The data relzting this sxposure
to 2,{,5-T are described in Tablg 12,

COMMENT

In any interpretation of the medi-
cal significance of data elicited from

- this study, it is easential to consider

the characteristics of the cohorts asx
well aa the strengtha and weaknessea

- of the design of the atudy. With ail

industrial populations at risk-in the

) 2.4.5-T—Suskdnd & Hertzberg
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Table 1].—Exposure v Reprocuctive Findnas
€ rpomed® o Ml W prcmmand T
Praturomdst; trve Himdewry {rv= 1804 {n—182) Predeabdrty

Pregnarumes ass a0 e
Meoarrimges o (3] .
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Tatda 12.—History of Exposue to g~-Aminobonherd (oAb) and
{2.4,5-Tochiorophenoxyjacetic Ackd (2,4,6-T) v Hetory of Bladdee Neoplauma
B bon Exptemre . .. .
o OO pAk med
2457 2.4,5-T pAN ] 14,57
of pAM Expoacan ExDcmmare } Kxpaanara .
Heatowry ™ Mo, - Ha, - * he. o -
Blaccer harort Q .X-) -] 0.0 1 12,5 b4 Q.9
Blueciciar Curcnet [:] 0.0 0 aqa 4 -t - KAl et oI

"Hatory as deverruned Som iInterview and regort 10 etasar g firreecir,

1Fares are mutvaly exchoeive,

.

United States, particularly for long-
term [ollow-up, randomization and
participation requirements for pris-

mzay have been exposed to 24 5T, the

coataminant TCDD, and other chemi-

cals varied markedly. Subjecta” re-

tine epidemiological protocols are
rarely satisfied 1o this study it was
nat possible to matech the exposed and
not exposed groups demographieally
on basis of age, employment status,
and education level Althaugh the two
groups were defined on the basis of
definite “exposure to ZL45-T procei-

and 0o evidence of exposurs to 2451
anywpere 1o the plant, ng informa-

tion was avaulable about levels ol
23 78-TCDD in the work environ-
ment or in the trichlorophenol that
waa produ [] proauct,
ZT5T. SincE 45,5 T was used ubiqui-
ouily s a weed killer in many gar-
dens and farms, tha poesibility of
expoture to some TCDD betwean 1943
and 1969 exists for bath groaps. Thers
is current analytical Information
demonstrating that dioxing ineluding
2,3,7,8-TCDD may alsa be presant in
the community environment in fy
ssh and flue gases™ from incinera-
loca of domestic garbage and indus-
trial chemical wastes =

The degrea to which each sybject

QU May 11, 1984—Vol 261, Ha. 18

ported exposure to the 2,{5-T procesa
for as little 23 one month to as long xa
20 years, and exposure wax oftan

intermittant over a period of years It

waa difficuit to accurately designata
the duration of exposare for many of

. these' persans. Tha data do not pro-

vide charscterization of inddencs or
dosa-reaponse relationahip.

Data gbtained from intarriews and
elinical exzminations - condoctad by
different physicians havs inherent
bizses. Nevertheless, the available
populations provides useful in{orma-
tion oo the prevalenca of biolegic
effects in the population exposed, aa
compared with thoss who wers not
exposed to tha 2,{5-T prodaction,

A comparison of manifetation of
affects ta TCDD toxidty in humans
as observed in this populstion with
those observations mada in expari-
mental animals muost also consider
the acute, subscuts, and chron-
ic eflects in humans alresdy re-
mml'ﬂ .

The subacuta effects of TCDD tox-

icity in the group of exposed persons
23 described in the reporus cited in
the references were characterized by
cutineous, hepatic, and peripheral
nerve damage. {n other populations,
where hepatic changes were observed
a3 x cliniza] subacute effect, elevatad
levels of SGOT, SGPT, and CGTP
were reported.t™ Doses of 10 ug/
kg/day in rats will induce altered
liver fuactioa, elevation of alkaline
phosphatase, lympboid depletion of
the thymus, and incressed excretion

of unipary porphyrpy and A-amioo-
“levulinic acid™ The effects on the
thymus have not been noted io
humars, although there have been
same reports of elevation of alkalice
phosphxtase and AALA levels in long-
term expoaute.” Elavalion of alkalice
phosphatase levels was not observed
in those who were examioed io 1949,
15850, or 1953° ar in this study popula-
tion ten to 30 yeara after exposure, -,
Tetrachlorodibenzo-gdioxin  was
foued to induce cancer of the liver,
lung, palate, and nasal turbigales in
rats. An excesa of cancer of all sites

" was not cbserved in the mortality

analysis of the group exposed lo the
runaway reaction matarials,” nor was
an jneressed prevalence of eancer of
all sites observed in this study popu-
lation. Cancer of the liver was not
observed in this study populatioan, por
was an exceay of cirrhosis doted.
High doses of TCDD (30 ppm),
administered orally or subcutaneous-

* ly, in pregaant mice and rats may

increass the incidence of cleft palate
io mice and cystic kidney in rats.” No
teratogenic effects were observed in
rabbits receiving 10 Lo 40 mg/kg of
245-T contzining 05 ppm of TCDD
or in rats receiving 1 to 24 mg/kg of
245-T with the same TCDD contest™
It bas been demonstrated that hyper-.
plasin and ulceration of the gastric
mucoss occur in monkeys after lethal
doses are 3dminiatared.” [n thie study
population, a statistically significant
incresasa in the history of upper GI
tract tleer was found whea the
exposed wers compared with the not
sxposed.

Birth defects 83 reported by partic.
ipanty in this study showed no differ-
ences stxtistically between the ex-
posed xnd not exposed groups. (o
rhesus monkeys receiviog SO0 parts
per tnllion of TCDD, exrly abortions
and fosbility to cooceive were ob-
sarved.“* Thess affccts have not been

2.4,6-T——Suakind & Hedzberg 23790



1 - observed in this study population.
This study indicates that the pilose-
. baceous effects of exposure to the
B 2.4.5-T process were persistent in 53%
i of those exposed. The effects of the
; kiod of czre received by the various
subjects may be a factor in persist-
ence. Since biopsies of the size
. required o identify =and messure
TCDD were ool available, the pres-
eace of TCDD or its metabolites a8 a
factor in perzisteace could sol be
ascertained. There was 2n zssociation
of zctinic elrstosis with the occur-
rence and penistence of chloracne.
This can be interpreted 2a increased
susceptibility to UV radiation dam-
age.

There was an association of history
of upper Gl tract ulcer with exposure.
It was not poasible to sscertain a
designatioo of ulcer by site without
Gl roentgenography or endoscopic
infortmation. Among the exposed
group, ten subjects reported surgicsal
treatment of the ulcer, while none of
the not exposed group reparted surgi-
cal treatmeant of ulcer. These dzta are
suggestive of association with expo-
sure; no definite cogoclusion can be
drawn becaunse of the qualified nature
of the data. The assodstion of upper
Gl tract ulcer with exposure warraats
additioaal study with an appropriate-
ly designed protocol.

Amoung those whose chloracne per-
sisted, there was a higher frequency
of low HDL cholesterol valuea
Among those with only a history of
chloracne, there was a higher (re-
quency of high LDL cholesterol levela.
There were po differences found
between the two exposure groups
with regard to plasama lipid and.lipo-
proteio values

There was an association of altared

vlmanarv [unction values, especially
FEY, in those who wers exposed and
who currently smoka This suggests
the influznce of the number of pack
years smoked as well a3 exposure.

2?!'.‘;(.31 Lavza¥

3

&
t

that exposure to the 2,{5-T process is

asociated with an incressed prova-

lenes of eardiovascular disease, he-

i patic diseasa, renal damsage, CNS or

1 peripbera] serve problama, reproduc-
tive probleme, or birth defecta,

Thls stody wws sopportad in part by preats

froex the Matioasl lostitute of Pnviroamental

o Heoalth SSancea {ES-00159) epd the Mocaants

Company 124 funds of the [nsdtnta &f Enviroa-

meots) Health, lovajaable ssalatance I carrpiog
ot Lhe ezamipaton was provided by many

< am—= There was no evidance in this stndy .

2380 JAMA, May 11, 1084—Vol 261, Na. 18
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Monsanto

LAW DEPAATMENT

Maonsanto Company

800 N. Lingbergh Boulevard
Sl Lows, Missoun 63167
Phone: (314) 632-100Q

March 16, 1990

Ms. Carol Van Strum
7493 E. Five Rivers Road
Tidewater, Oregon 97390

'Re: Mortality Studies of Nitro Plant Population

Dear Ms. Van Strum:

Please find enclosed copies of the two mortality studies
referenced during our telephone call today. I have also enclosed
for your review, copies of the trial record regarding Dr. Roush
and Dr. Suskind which relate to those studies. I have also
included in this packet a chart which was prepared during the
trial to illustrate for the jury the statistical manipulation
which was being undertaken by the plaintiffs' lawyer to
artificially create the impression that there was an excess in
cancer mortality at the Nitro Plant when as explalned by both Dr.

Roush and Dr. Suskind; the actual study data would lead to the
opposite conclusion. . ) :

If you have any further questions regarding this litigation or ;
the matters addressed in this correspondence, please feel free to !
give me a call at (314) 694-2821.

i
Sincerely, E
]

)’w—Q ‘c%
David F. Snlvely “ﬁ;::>

DFS/dlr
Enclosures

CC: .Dan Bishop w/o enclosures
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CAROL VAN STRUM
Sclence Writer
7493 East Five Rivers Road
Tidewater, Oregon 97390
Talephone: (%503) 528-7151 Talefax: (via volcel inm)

April 2, 1990

,David, Snively

Law Department

. Honsanto Campany
"800 N. Lindbargh Boulevard
- 8t. Louis, Missouri 63167

Re: Information request
Dear Mr. Snively:

Thank you for the materials you sent from the
Kemner case record. They are very informative, and I
appreciate the trouble you took to copy them for me.

Would it be possible for you to cSpy page 2 of the
Monsanto Offer of Proof for me? It was missing from
the copy of the Offer that I received.

I also have a question about one document that
puzzles me. The attached copy of Table 9 was stapled
into the copy of the 1983 Zack and Gaffey study that
You sent me, in front of page 586 (Table 9) of the
study. There is no exhibit number on this page:; is it
part of some other document in the record of the Kemner
case? I would be most grateful 1f you could send me a
copy of the document it is from.

Thank you again for your courtesy and help.

Sincerely.,

Carol Van Strum
CVS: cvs

attachment

-
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Deaths Durlng 1955-1977 by Cause and §Foc
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2,4,5-T Exposure Category Showing Proporticona) Hortallty Ratios (PHR3)
(Not Including Neaths (rom TCP Iucident)

Hy analysis szhowed 65 desthr.
* P¢.0S

Exposzed

Canl e

MoCLuTes \ Sr'f,(t'l\crk ta ‘i.'

O -f’)(‘Q

F_@cg'

Noo-Expoased

Cause of DNesth Observerd Expected PHR Dhaerved Expected PHR

Al causes of desth 58 58.00 100 B9 89.00 100

All malignant neoplasma 9 10.94 82 v 21 17.19 122

,l Buccal cavity and pharynx 0 0,33 0 :pi} 0 0.64 0

: Digeative organs snd peritoneun 0 2.80 0 Q; -é’ ./\: 3 5.74 52
Stomsch 0 0.52 0 -l{.\: Lf;' 0 1,06

_ Liver . 0 0,19 b S ;,-',., 0 0.39 0

. All other digestive orgens 0 2.09 0 @‘é‘% :gﬁ 3 4.29 70

Respirstory systea 6 3.78 15¢ v 4 5.58 12

Lung 6 1.57 168%)51"5 4 5.26 16

: All other respiratory organs 0 0.21 0 o 0.39 0

. Skla 0 0.29 0 i} 0.35 0

% Genitourinary orgens - 2 0.56 208 10 2,10 370+

; Bladder 2 0.22 509 7 0.65 1077

All other genitourinary organs 0 0.74 0 k| 2.05 146

Lymphatic and hematopofetic tissue 0 1.35 0 1 2.07 48

Other sites CT 1.38 72 3 2,12 142

Diseases of the nervous system and sense organe [ 0.61 0 b 0.83 0

" Dlseases of the circulatory systes 3 26.48 117 453 47.37 110

‘Arterlosclerotic heact disease, including CID 27 19,72 137 43 33.63 128

T All other disesses of the circulatory system 6.6 59 9 15.66 57

] } Dineases of the respiratory system 2 2.67 15 4 6,49 62

. | Discancs of the digestive systen 1 * 3.70 27 2 4.06 49

ot All other diseases ' 3 4.31 70 2 6.70 0

'.: External causes of death 12 9.29 129 - 8 9.28 86

c
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Vonsanto

Monsanto Company

800 N. Lindbargh Boulevard
St Lowss. Missouri 63167
Phone: {314) 694-1000

April 11, 1990

Carol Van Strum

Science Writer

7493 East Five Rivers Road
Tidewater, OR 927390

Re: Information Request

Dear Ms. Van Strum:

Thank you for your correspondence of April 2, 1990. Please find
enclosed a copy of the missing page from Dr. Suskind's offer of
proof. The other material which you referenced in your letter
was inadvertently included with materials previously forwarded to
your office. It is not a portion of a document in the court
record of the Kemner case.

To bring you current with the status of that case, I note that
the Kemner appeal was argued last week by the parties. Monsanto
remains confident that the verdict will be reversed when the
decision is issued by the Illinois Appellate Court.

Sincerely,

Yi:izEsggzﬁg;ggjlthf£§%§;:>

David F. Snively

A:DFS8-046.ch

LAW DEPARTMENT

v —r
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report haalth effects he found in Monsanta's workers whan asked
by the West Virginia Compensation Commisslon, and of publishing
studies intanded to dgwnplay tha actual human haalth effects of
dicxin. As a result of the extrems and unfair limitations
Placed upeon his testimony and this Court's subsequent ban on
his further testimony, Dr. Suskind never had the aopportunity to
respond to these charges, and to demonstrata that his
recollection was totally accurate.

The importanca of Dr. Suskind's testinany to ﬁlaintxffs' )
punitive damage case is 1llustrated by the manner and length
(18 days) of Ezoss-examination of Dr. Buskind aftar s
reggonahly congise diract exam (2-1/2 days), and the extansive.
use of Dr. Suskind's testimony in the cross examination of Dr:
James Webstar, Monsanto's chief examining expert, Plaintififsa’
counsel spent days cross-examining Dr. Jamas Webster,
Monsanto's f£inal madical expsri, with the unclarified, and at
times unduly and erroneously restricted, testimony of Dr.
Suskind. _

In addition, miéinfogmation offered by plaintiffs' counsel
which was corracted and clarified by Dr. Susgkind during his
diract examination (which clarification was left unchallenged
by plaintiffs*' counszel daspite 18 days of crosa axamination)
ralating to tha number of workers reported by Dr. Suskind in
his 184 haalth study as having cancar was used, nevertheless,
in it's incorrect and hnclarifiéd gtate tb cross examine Dr.
Webstex, kTr. 8/8/87). This 0ffer af Proof deﬁonstrates that

Dr. Suskind‘'s radirect examination is critical to-MOnsanto'sf;j

——e ap S —



Monsanto

ENVIRONMENT, SAFETY & HEALTH

—_ Monsanto Comoany
800 M. Linapercn Bouvlevard
SuL Lous, Missaun 63187
Pnone, {314) §84-1000

May 4, 1987

Marilyn Fingerhuz, Ph.D.
National Inshlhute for Ocyuoahlonal

Safety and Health -
Robert A. Taft Laboratories - .
4676 Columbia Parkway
Cincinmati, Ohio 45226-1998

Dear Mazilyn:

I am enclosing the computer tape vou recuested in vour memo dated
April 10, 1987. I am sorry for the delay, but I was on vacation
the week vou sent me tThe leTter, and your requestT recuired much
programming, data manipulation and editing on my past. DPlease
disregard any data tape sent to vou prior to this ona. I used <he
chronology sent to vou on Nov. 12, 1985 to determine who was
exposed, and I coxrected some social security numbers and
conflicting values for birth and hire dates. I did not use the
chronology sent To vou Feb. 8, 1983 beczuse it does not accurately
reflect the exposures. The files are identified in the following
way:

COE5577: These are emplovees wno were actTive betTween 2955 and
1877, and whose work histories indicate that they woxked in either
& 2,4,5-T or NaTCP department. The start znd end dates of these

departments are listed in the chronology sent to you on Nov. 12,
1985,

BEE5: These are emplovees who were terxminated prior to 1935 and
were potentially exposed =o 2,4,5-T. Se2 part IC of my memo sent
to you on Nov. 7, 1986 for information on how these emplovees were
identified.

TCP: These are emplovees who were in the TCP accident study. I
have included z female who contacted chloracne as a rasutlt of the
ccident, but wasn't included in the study. '

SUS: These are emplovees who were in the Suskind/Reztcberg
moxbidity study and were exposed accordlng to either the Monsanto

. or Unlve*51ty of Cincinnati exposure critezia. These critexia - .~

were described in part 5 of my memo ‘dated Nov.'7/ 1986.;:°lease

be aware that Dr. Suskind used onl y the University of’ Clnvlnnatl 's?

"Exposed" and "Non-exposed" categories in his study.
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jarilyn Fingerhut, Ph.D. -2 - May 4, 1987

-

In addition to the usual header record variazbles that you are vexy
' familiar with, I have added the additional variables you
' requested: a Monsanto and UC exposure variable for those in the
Susklnd study, a data source variable for those in the B485 file
Iwno wvere identified as potentially exposed from a source other

' +han their personnel record, and a variable to indicate whether
there was a a work record in our computer f£ile. I have also

added a date of termination derived from 941 forms *to those in the
B455 group who did not have a personnel file.

Since I combined so many different files using various computer
programs, I made many diligent attempts to check that I was
including everybody I was suppocsed to. I even compared my £inal
|cohort to the names on the three lists I sent to you on Nov. 7,
1986. Unfortunaetely, I discovered that there were twenty-six
names on my current file that weren't on those lists. Al1 =ha
names were from the Suskind study and had a Mo=~==m-o exposure code
of either 1 or 2. {See attached list). I could nox ‘*gh*n out
why these omissions occurred, but I can assure you that this
'current file includes all the exposed Suskind cohort members.

'The record format for the header and wocx rk records on this tape
‘is in the atc acnmenh and the tape specifications are:
non-labelled, rrack, EBCDIC characters, density=6250 B?I,
LR=ECL=97, BLKSIZE=6208, RECIM=FB and #RECS=63€2. If vou have any ;
questions, please feel free to call. . '

Z‘/é}%,wm,

Marc1e . Strauss
Epidemiologist

Sincerel

....‘(\l'—- -

\-U-Jl’--J
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IN THE UNITED STATES DISTRICT COURT
SOUTHERN DISTRICT OF WEST VIRGINIA
CHARLEST(N, WEST VIRGINIA

JAMES M, ADKINS, Administrator
of the Estate of Ralph E, Adkins

H
Deceased, at al,

Plaintiffs,

vs. Ko, 81-2098

MONSANTO COMPANY, a Delaware
Corporation,

Ao N’ S N o N St N N N St

Defendan;.

Deposition of -
CLAYIN F. CALLIS
taken on behalf of the

Plaintiffs, -

* %k hk kA k ok ok k ok k ok K

Reporter: H Joy Sprmger < ::

JAMES MAY REPORTING SERVICE
CERTIFIED SHORTHAND REPORTERS '
R.R. 2 - BOX 65

EOWAROSVYILLE, ILLINOIS 62025
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IN THE UNITED STATES DISTRICT COURT
SOUTHERN DISTRICT OF WEST VIRGINIA
CHARILESTON, WEST VIRGINIA

l 3
' : 4 JAMES M. ADKINS, Administrator )
| - of the Estate of Ralph E. Adkins, ) .
[ X 5 Deceased, et al, )
' - 1 - )
( \ - Plaintiffs, )
7 vS. ) No. 81-20658
A- . o . )
8 MONSANTO COMPANY, a Delaware )
. Corporation, )
9 ‘ )
) Defendant, )
10 N
1 1.]
| APPEARANCES :
12

Messrs. Calwell, McCormick &
( 13 Peyton,

~

by W, Stuart Calwell, Jr., Esq. For Plaintiffs,
14 -
Messrs. Bowles, McDavid, Graff &
15 Love,
by Charles M. Love III, Esgq.
16 . and _ _ _
P. Michael Pleska, Esq. For Defendant,
17 .
Thomas M. Bistline, Esgqg. Monsanto Company
18 Counsel.
19 )
20 IT IS STIPULATED AND AGREED by and between
21 counsel for the plaintiffs and counsel for the defend-
22 dant that the deposition of CLAYTQN F. CALLIS may be
23 taken pursuant to Rule 26(a) of the Federal Rules of
24| 0 Ccivil Proeedurg,_@q_behélifbf:FESLR}A}QE%fgi{.on
25 July 1, 1983, at the Radisson Hotel, Room 215

JAMES MAY REFORTING SERVICE - ety
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11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Convention Plaza, St. Louis, Missturi, before M, JOY
SPRINGER,a Notary Public within and'ﬁof the County

of Madison, State of illinois; that the issuance of
notice and dediwus is walved, and that this deposition
méy be taken with the same force and effect as if-;il
Federal rules and statutory IEqULIEmentS had been
complied with, .

IT 1S FURTHER STIfULATED AND AGREED that any
and all objections to all or any part of this cepoc-
sition except objectiéns as to form of the questions
asked or answers gilven, are heteby reseryed and wzy be

raised on the trial of this cause; and that the signa-

ture of the deponent is not waived.

k kR Rk ko Xk k%

CLAYTON F, CAILIS

produced, sworn and examined on behalf of the plaintiffs,

deposes and says as follows:

EXAMINATION

BY MR, GALV:LL

thereupon the reporter markedi?}ﬁ}n-

£1ffs' Deposition Exhibit #170. (Monsanto

e TP - Y LS C]

JAMES MAY REPORTING SERVICE
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11

12

13

14

15

16

17

18

19

20

.21

‘22

23

24

25

:Slstlng of 1 page Exhiblt #185 (Honsanto 5

#236180 and #236181) conslsting of 7 pages;
Exhibit #171 Qfonsanto 8322238, 8322244

and #3327245) consisting of 3 pages; Ex-

- hibit #172 (Monsanto #8322554 and #8322555)

cousisting of 2 pag_.,; Exhibit #173 (I_'Ior;s:aato
#8322905) consisting of 1 page; Exhibis
#174 (Monsanto #8331219) ccnsisting of l |
page; Exhibit #175 (Ionsanto #8326231) con-
sisting of 1 page; Exhibit ifl?ﬁ (Ménsanto
#233610 through #33612) consisf:ing of 3
pages; Exhibit #177 (Monsanto #233618 ani.
#233619) consisting of 2 pages; Exhibit
#178 (Monsanto #231686 through 231688)
consisting of 3 pages; Exhibit #179 (Mon-
santo #8321639 and #8321640) consisting of
2 pages; Exhibit #180 (Monsanto #8323058'v
tﬁrough #8323060) consisting of 3 pages;
Exhibit #181 (Momsanto 1r232571 through
#232574) consisting of 4 pages; Exhibit
#182 (Monsanto 78323145 and #8323146) con-
sisting of 2 pages; Exhibit #183 (Monsanto

#8323173 through #8323176)consisting of 4

_pages; Exhibit #184 (Monsa.nto #233695) con~

#8323203 through #8323205} consisting of 3 '
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-_Exhibit #199 (Monsanto #8323354 through

" $8323356) consisting of 3 pagee- Exhi 1t.

pages; Exhibit #186 (Moonsanto #8331253

" through #8331271) consisting of 17 pages;

Exhibit #187 (Monsanto #8323177 and i8323178)

‘consisting of 2 pages; Exhibit #188 (Moasanto

#8323234 and #8323235) consisting of 2 pagss;
Exhibit #189 (Monsanto #235615 and #235623)
consisting of 2 pages; Exhibit #3190 (don-
sénto #8323245.thr0ugh #8323248) égnsisting
of 4 pages; Exhibit #191 tHonsanto #231728
and #231739)c;nsisting of 2 pages; Exaibic
#192 (Monsanto #832i90& and #8321935) cou-
sigting of 2 pageé; Exhibit #193 (Monsanto
#231753 througn #231756) consisting of 4
pages; Exhibit #194 (Monsanto #8323313
through #8323315) consisting of 3 pages;
Exhibit #195 (Monsanto #8323318 through
#8323320) consisting of 3 pages; Exhibit
#196 (Monsanto #8331273 and #8331274) con-
sisting of 2 pages; Exhibit #197 (Monsanto
#8323334 through #8323336) consisting of

3 pages; Exhibit #198 (Monsanto #8323340

through #8323342) consisting of 3 pages;

#200 (Monsanto #8323370 through #832337?):

JAMES MAY REPORTING SERVICE
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consisting of 3 pages; Exhibit #2901

(tonsanto #236245 and 236246)consisting of 2 pags
Exhibit #202 (Monsanto #3323392 through
##8323394) consisting of 3 page§; Exhibit

#203 (Monsanto #236249, #236250, #236251

and #236252) consisting of 4 pages; Exhibit

2

#204 (Monsanto #8331279 and #8331280) 2 pages;
Exhibit #205 (Momsanto #8304380 through

#8304385) cousisting of 6 paées; Exhibit -
#206 (Monsanto. #230C57 through.#230061,

and #8319596) consisting of 6 pages; Ex-
hibit #207, consisting of 1 page; and
Exhibit #208 (donsanto #8323373 and #8323374,

and #8323376) consisting of 3 pages.

83

——p———— e

Q (By Mr. Calwell) ¥what Is your name?

A Clayton ¥, Callis. |

Q How 0ld a2 man are you, Dr. Callis?

A 59.

Q why do they call you doctor?

A I havé a Ph. D.

Q What in?

A Inorganichhemistry.

Q Where did you get that Degree?

A '"UniverSLty of Illinois,‘HFkgpa—Champaign
Q . When did you do thatV' T e E

JAMES MAY REPORTING SERVICE : - -
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S

JAMES M. ADXINS, Adwinistrator
of the Estats of Ralph E, Adkins

/ ; Daceased, et al,

T RSO Ak,

'Plaintiffs,

o

Ve,

/ MNSANTO COMPANY, & Dalawmre

)
’)
)
)
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) Ho. 81-2098
; .

" Corporation, ;
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Deposition of
MONTE C, THRODAHL
; . taken on behalf of ths
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IN THZ UNITZID STATES DISTRICT COURT
SOUTHERN DISTRICT OF W:iIST VIRGINIA
CBARLEZSTON, WEST VIRGINIA

"JAM:SS M, ADKINS, Administrator ) -
of the Zstate of Ralph &i. Adkins, )
Deceased, et al, )
)
Plaintiffs, )
)
vs. ) No. 81-2098
) .
MONSARTO COMPANY, a Delaware )
Corporation, )
)
Defendant. )
APPLARANCES ;

Messrs, Calweli, McCormick &
Peyton, .
by W. Stuart Calwell, Jr., Esqg. For Plaintiffe,

Messrs. Bowles, McDavid, Graff &
Love,
by P. Michael Pleska, Esq.
and

John Woods, Esgq, For Defendant;

Thowas M. Bisﬁiine, Esq. Monsanto Company

Counsel,

IT IS STIPULATED AND AGREED by and between
counsel for the plaintiffs and counsel for the defendant
that the deposition of MONTE C. THRODAHL may be taken

pursuant to Rule 26(a) of the Federal Ruléﬁ;éf Civit

Progedure, on July 19, 1983, at the Radisson Hﬁ;gl;i;' 7

Room-215, 9th Street and Convention Plaza;:St. Louié;f

JAMES MAY REPORTING SERVICE o .":‘:—.-, Z
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Missouri, before M, JOY SPRINGHEF, a Notary Public within
and for the County of Madison, State of Illinois; that

the issuance of notice and dedimus is waived, and that

this deposition may be taken with the same force and

effect as 1f all Federal rules and statutory fequirements

had beern complied with,

IT IS FURTHER STIPULATED AND AGREED that any
and 21 objections to all or aﬁy part of thils deposition,
except objections as to foronf the questions asked or
answers givgn, are hereby‘reserved and-may be raised
on the trial of this cause; and that the signature of
the deponent is not waived. o

* %k k % k % % %

MONTE C. THRODAHL

produced, sworn and examined on behalf of the plaintiffs,
deposes and says as follows:

EXAMINATI ON
BY MR, CALWELL:

(Whereupon the r8porterlmq£ked Plain-

""tiffs Deposition Exhibit #366 Qfcnsanto.’

£8322918, #8326238, #8323145, #8323146; . - . |:

JAMES MAY REPORTING SERVICE
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L |
//4///ff— . #8323203 through #8323205, $£323234, #8323235, -
';t{ﬁ 2 . #8323245 through #8323248, #236205 through
g 3 #236208, #236212 through #236215, #8323313
. through #8323315, #8323318 through #8323320,
| 5 #8323334 through #8323336, #8323340 through
' 6  #8323342, #8323370 through #8323372, #8323352
; ‘ 7 through #8323394, #236245, #236246, 236249
% b 8 . tﬁrough #236252, #8323748 through #8323751,
! 9 | #8323831, #8323832, #235806.thr0ugh #235868,
| 10 #8323866 through #8323869, #8323876 through
n #8323879, #8324039, #8324040, #8324170,
12 ; #8324171) consisting of 66 pages; Exhibit
13 # 367 QMonsanto 48323075 through #8323079)
i I . 14l . consijsti_ng of 5 pages; Exhibit #368 (Monsanto
Co 5 ) #8326149 through #8326160, #8326129 through
: l l;i i #8326142) consisting.of 26 pages; Exhibit
I ‘ " ..17 #369 (Monsanto #232571 throu:gh #232574)
' 18 consisting .of .4. pages; Exhibit #370 (Monsanto
19 | #233610 through #233612) consisting of -3 pages;
20 Exhbit #371 (Monsanto ##8305445, #8305446,
21 #8305443; #8305444, #8305441, #8305442,
22 #8305439, #8305440, #8306026, #8306025
23 #8306023, #8306024, #8306022, 48306021,
24 . #8306020, #8306019, #8306018 #8305017)“'
25 - consisting of 18 pages} Exhibit #372 (Hm-.'
— JAMES MAY REPORTING SERVICE T
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santo #8306247Z, #8206243) consisting of 2

pages; Exhibit #373 (Monsanto #8321750,

#8321751), consisting Of 2 pages; Exhibit

%374 (ionsanto #236161 through #235193) for

the purposes of identification.)

Q (By Mr. Calwell) Would you sta-te. your
hgme, please.

A Motz C. Thr;’rdahl.

Q What is your address, Mr. Throdzhl?
A 36 Briarcliff, St. Louls, 63124,
Q And you're obviously employed by

Monsanto Company, is that right?

A Right,

Q And are you a Senior Vice President?
A That's right,

Q I'd like to talk to you first abouct

your academic backgr.ound.. Where did you go to school?

A How far back?
Q College,
A Iowa State University from '37 through

'41 -- that's 1937, not 18 ~- Chemical Engineering.

Q Did you have any post—graduate courses?

A Yeah 1 had the Advanced uamgamant )

- mrm o ——— . A gt

-

Q 0.X. Now, upon graduaﬂon from IW&
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IN THE UNITED STATES DISTRICT COURT
SOUTHERN DISTRICT OF WEST VIRGINIA
CHARLESTON, WEST VIRGINIA

JAMES M. ADKINS, Administrator
of the Estate of Ralph E, Adkina,
Deceaaed et al,

Plaintiffs,
Ya.

MONSANTO COMPANY, & Delaware
Corporation, ’

Derendaht.

Deposition of
FERDINAND C. MEYER
taken on behalf of

the plaintiffs,

» 32 8 2 BB B RN

- Reporter: - M, Joy §pr1ngq?g-_;};:

No.

81-2098

JAaMEs MAY REPORTING SERV’IE;E_

CERTIFIED SHORTHAND REPORTERS
R.R.2-BOXES

EOWAROSVILLE, ILLINOtS 62025




a S
:. IN TEE UNITED STATES DISTRICT COURT
SOUTEERN DISTRICT OF WZI3ST VIRGINIA
CHARLEZSTON, WEST VIAGINI:
3
4 JANIS ¥, ADKINS, Adrministrator ) N
of He Fstate of Raloh I, Adkins, )
> Deceased, et al, )
5 )
Plaintiffs, )
. )
- Vs, ) ¥o. 81-2068
)
8 MONSANTO CCMPANY, a Delaware )
Cornoraticn, ) )
? ) - S
. 10 ' Defendant. )
1
12 APFIARANCES:
13 messrs, Calwell, McCormick % Peyton,
by W. Stuart Calwell, Jr., Zsc., For the Plaintiffs;
14 )
Yessrs. Zowles, McDavid, Sraff % Love,
15 "ty Charles ¥, Love, IZXI, Esqg., Ter the Defendant.
16
17
18 IT IS STIPULATED AND AGREZZ by and between
19 counsel for the plaintiffs and counsel fcr the defendant
20 that the deposition of FERDINAND C. MEYZR may be taken
21 pursuant to Rule 26(a) of the Federal Rules of Civil Pro-
22 cedure, on behalf of the plairtiffs, on July 6, 1983, at
U . ;,uthe padisson Ho*el ~Room 215 9*h S“reet and Convention“34;“'*
au I Plaza, St. Louts, Missourd, before #. JOY SPRINGER a
25 Notary Fublic within and for the County of "adison, State
JAMES MAY REPORTIN-G SERVYICE
’ 5



-,.0f. Illinois, that the issuarce of notice and dedimus is
L a A FRU e

2; : waived, and that this deposition may be taken with the same
3 ':;ééorce and efrect as if all Federal rules and statutory
4 feqd;;ements had been complied with. .
5 I7 IS FURTHER STIPULATED AMD AGREE&HEhat any ;
6 and all objections to all or any part of this deposition ;;
7 ;xcept objections as to form of the questions asked or if
8 answers given, are hereby reserved and may be raised on : ;?
9 the trial of this cause; and that the signature oﬁ*ﬁhé-
10 deponent ié not waived. 3
11 2R R % X X F A XK
12
13
14
15 TERDINAND C. MEYER,
16 produced, sworn and examined on tehalf of tge plaintiffs,
17 deposes and says as follows:
18
R EXAMINATION
LA WO i
20§ - BY MR. CALHE.ZLL:
21 | (Whereupon the reporter marked the
22 following exhiblts for the purposes of
23 identification “1aintiff s Denosition
;4 '”-fExhibit #252 (ﬂonsanto 3 I:D.?téﬁééjig.
25 ]

through 8323315, inclusive), consisting of . . |
: S ]
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.three pages; Plaintiff's Peposition Exhibit
#253 (Monsanto's I.D. #8323245 through
8323248, inclusive), consisting of four pages;
Plaintiff's Déposition Exhibif 2254 (Monsanto's
I.D. #231728 through 231737, inciusiVe), cé;;
sisting of ten pages; Plaintiff's Deposition
=xhibit $255 (Honsanto's I.D. #832323l and
8323235), consisting of two pages; Plaintiff's
.Depo;ition Exhibit #25£ (Monsanto's I.D. .31:'_
.#8323217 through 8323213, inclusive), conéistiﬁgrlf
of three vages; rlaintiff's Depnosition Exhibit
2257 (Monsanto's I.D. #8323177 and 3323178), n
consisting of two vages: Plaintiff's Depositiéﬁ

Zxhibit #2858 (Mensanto’s I.D. #232£35), con-

slsting of one page; Plaintiff's Deposition

"

Exhibig: 25¢ (Monsanto's I.D. #8323203 through
8323205, inclusive), consisting of three pages;
Plaintiff's Decosition Zxhicit #260 (Monsanto's
1.D. #8323173, 323174, 8323176 and 8323175),
consisting of four pages; Plaintiff's Depositlon

Exhikit #2561 (Monsanto's I.D. #8323145 and

8323136), consisting of two pages; Plaintiff’'s

Depoéiﬁiont#262-(Honéagtovs,I_D{??g32396$;r
through 8323079, inclusive), consistinghqf 51¥ Q"

pages: Plaintiff's Deposition Exhibit #263

JAMES MAY REPORTING SERVICE
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8330068), consisting of two pages; Plaintiff's

_Depositlon Exhibit £2£3 (Yonsanto's I.D. #832238Y),

8325874 and 8325872) consisting of three pages; :

(Monszanto’s I.D., #8323037 and 8323038), con-
sisting of two vages: Plalntiff's Deposition
Exhibit #2£4 (Monsanto's I.D. #231636 through
321688, inclusive), consisting of three pages;
Plaintiff's 3Seposition Exhibit #2635 éMonsangé's
I.D. #£8323147 tthugh 83231H9,‘inclﬁsive), con-

sisting of three pages; 2laintiff's Deposition

Sxhibit #2€6 (Yonsanto's I.9D. #R330067 and

Depositicn Txhibit '#267 (¥onsanto's I.D. #8331208
8331209), consistinz of two pages; Plaintiff's
Deposition Txhibit #268 (l‘onsanto's I.D. #8331208

1

and 833120%9), consisting of two pages; Plaintiff's

consisting of one page; Plaintlff’'s Deposition
Txhibit #270 (¥onsanto's I.2. ¥8330036), con-
sisting:-of one page; Plaintiff's Zeposition
Exhibit #2711 (Monsanto's I.>. #23605€ through
235069, inclusive), consistirng of four pagés;
Plaintiff's Deposition Exhibit #272 (Monsanto's
I.D. #23£065), consisting of one vage; Plaintiff's

Deppéition Txhibit #273 (Monsanto's I.D. #8328873,

Plaintiff's Deposition ?xhibit #27“ (Monsanto s

I.D. #¥236180 and 236181), consisting of two pageSE

JAMES MAY REPORTING SERVICE
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Plaintiff's Deposition Exhibit #275 (Monsanto's

I.D.. #8326129 through 8325142, inclusive, and

_#8326149 through 8326162, inclusive), consisting

of twenty-six pages: Plaintiff's Ceposition
Exhibit #276 (Monsanto's I.D. #8331279 and
8331280); consisting of two pages; Plaintirff's
Depositiorn Exhibit #277 (Monsanto's I.D. #235680),
consisting of one page: Plaintiff's Deposition
Zxhibit 2278 (Hon§anto‘s I.D. #23£2U4g thno§g£3 -
236252, inclusive), censistinzg of four pages;. -
Plaintiff's Deposition Exhibit #2735 (Monsanto's
I.2. 483232392 through 8323394, inclusive),kth;_
sisting of three pages;*Plaintiff's Devosition
Sxhibit #2861 (Monsanto's I.D. #8323349 through
8322342, inclusive), consisting of three pages;
Plaintiff's Cepcsition Zxhitit #2882 (Monsanto's
ITD' ﬂéé331273 and 533127&); consisting of two
pages; Plaintiff's Depositién Exhibit #283
(Monsanto's I.D, #8330781), consisting of-one
page; Plaintiff's Deposition Exhibit #2834
(tonsanto's I.D. #8300659), consisting of one
page; Plaintiff's Deposition Exhibit #285

(Monsanto's I.D. #8300998), consistiqg_gfﬁgigf.

page; Plaintiff's Deposition Zxhibit #286f"7“ '

(Monsanto's I.D. #8325604), consisting of one

#Plaintiff's Deoosition Exhibit #280 (Monsanto's. . .

JAMES MAY REPORTING SERVICE .
T N, #R2322370 throush 8323372. irklusivel). con-
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‘page; Plaintiff's Deposition Exhibit #287

(Monsanto's I.D, #8331712), consisting of one
3 | page;:and finally, Plaintiff's Devosition
4 |- Exhibit #288 (Monsanto's I.2. #8321272), con-~
5 sisting of one page.
6 L Q would you state your name, please?
7 A rerdinand C. Meyer.
8 al And wnere do you live?
9 A I live at #18 Poclare Lane in Town apd
10 Country, Missourl, £3131,
11 o " And are you employed?
12 A No. I retired about three znd a half years
13 ago, ~“ebruary of 1980.
1; ) pal Retired from Monsanto?
15 B A Yes,
16 ol “When yocu were employed by “onsanto, what
17 was your last ng with them?
18 A I was Director of Special ?rojects-in the
19 Department of Medicine and Environmental Health.
20 | Q In St. Louls?
21 A Yes.
22 qQ " Wnere did you attend college?
23 o A, - Shurtleff ° College in Alton, Illinoi;.ﬁ_:@
24 Q ' And what degree did yoﬁ receive?‘ |
25 A A.D.

JAMES MAY REPORTING SERVICE 3
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N Monsanto

Monsanto Company

800 N. Lingbergh Boulevard
Sl Lows, Mssoun 63167
Phone: (A14) 694-1000

March 16, 1990

Ms. Carol Van Strum
7493 E. Five Rivers Road
Tidewater, Oregon 97390

Re: Mortality Studies of Nitro Plant Population

Dear Ms. Van Strum:

Please find enclosed copies of the two moxtality studies
referenced during our telephone call today. I have also enclosed
for your review, copies of the trial record regarding Dr. Roush
and Dr. Suskind which relate to those studies. I have also
included in this packet a chart which was prepared during the
trial to illustrate foxr the jury the statistical manipulation
which was being undertaken by the plaintiffs' lawyer to
artificially create the impression that there.was an excess in
cancer mortality at the Nitro Plant when as explained by both Dr.
Roush and Dr. Suskind; the actual study data would lead to the
opposite conclusion.

If you have any further questions regarding this litigation or
the matters addressed in this correspondence, please feel free to
give me a call at (314) 694~-2821.

Sincerely,

N

T::Z)Zu;é::;;tgégiﬂé4té£;;?

<

David F. Snively -;::>

DFS/dlx
Enclosures

CC: Dan Bishop w/o enclosures

smaget
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CAROL VAN 5TRUM
Scisnca Writer
7493 East Filve Rivers Road
Tidewatar, Oregon 97390
Telephone!: (503) 528-7151 Telafax: (via voicsal inm)

April 2, 1990

David Snively

Law Department

Monsanto Company

800 N. Lindbergh Boulevard
St. Louis, Missouri 63167

Re: Information request
Dear Mr. Snively:

Thank you for the materials you sent from the
Kemner case record. They are very informative, and I
appreciate the trouble you took to copy them for me.

Would it be possible for you to copy page 2 of the
Monsanto QOffer of Proof for me? It was missing from
the copy of the Offer that I received.

I also have a question about one document that
puzzles me. The attached copy of Table 9 was stapled
into the copy of the 1983 Zack and Gaffey study that
You sent me, in front of page 586 (Table 9) of the
study. There is no exhibit number on this page; is it
part of some other document in the record of the Kemner
case? I would be most gratsful if you could send me a
copy of the document it is from.

Thank you &gain for your courtesy and help.

Sincerely, .

Carol Van Strum
CVS: cvs

attachment

a— . . — . ————— e+ .
.
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wTahle 9 Ohserved and Expected Number

Deaths During 1955-1977 by Cause and Sl‘°-

2,4,5-T Exposure Category Shoving Praoportional Hortality Ratios (PHRa)
(Hot Including Desths from TCP Incident)

Cause of Denth
All causen of deoth
All malignant necplarma
Buccal cavity and pharynx
Digestive organas and peritoneun
Stomach
Liver
All other digestive organs
Reapiratory systea
Lung
All other respiratory organs
Skin
Genitourinary organs
Bladder
All other gea{tourinary organs
Lywphatic and hematopolctic timane
Other sites
Discaves of the nevvous eystem and sense organa
Dizeazen of the circulatory systea
tArterlosclerotic heart dirense, including CID
All other discases of the clrculatory system
Discasen of the respiratory ayatea
Discarcs of the digestive systen
All other discanes
External causes of death

Hy analyais shoued 65 desths.
* pe.0S

fc-cu:. I Nlo*_;{
critvs, Hale ncu
ol ™

-c")qcuseco

Exposed Hon-Exponmed
Ohaerved Expected PHR Oheerved Expected PHR
58 58,00 100 89 89.00 100
9 10.94 82 v 21 17.19 122
0 0.38 0 L 0 0.64 o
0 2.80 o Y £ s 5.74 52
0 0.52 0 4“5 ’#C{ 0 1.06 0
0 D.19 o & ;'-’f.: 0 0.35 0
0 2.09 0 éi-’é(_j\ég v 4.29 70
6 3.78 159 vy 5.58 12
6 3.57 :saqu]f»‘rs 4 5.26 6
0 0.21 0 0 0.39 0
0 0.29 a 0 0.35 0
2 0.96 208 10 2.70 370%
2 0.22 909 7 0.65 1077+
b 0.74 0 3 2.05 146
b 1.35 0 1 2,07 48
1, 1.38 72 3 2.12 142
'l 0.61 0 b .83 0
a 26.48 1 653, 47.37 10
27 19.72 137 43 33.63 128
4 6.76 59 9 15.66 (3
2 2.67 7% 4 6.49 62
1 .+ 2.0 n 2 4,08 49
3 am 70 2 6.70 30
12 9,29 129 8 9.28 86
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C Monsanto

LAW DEPARTMENT

Mansanto Company

800 N. Lindbargh Boutevard
St Lows, Missouti 83167
Phane: (314) 594-1000

April 11, 19%0

Carcl Van Strum

Science Writer

7493 East Five Rivers Road
Tidewzter, OR 97390

Re: Information Request

Dear Ms. Van Strum:

Thank you for your correspondence of April 2, 1990. Please find
enclosed a copy of the missing page from Dr. Suskind's offer of
proof. The other material which you referenced in your letter
was inadvertently included with materials previously forwarded to
your office. It is not a portion of a document in the court
record of the Kemner case. ]

To bring you current with the status of that case, I note that
the Kemner appeal was argued last week by the parties. Monsanto
remains confident that the verdict will be reversed when the
decision is issued by the Illinois Appellate Court.

Sincerely,

David F. Snively i

A:DFS-048.ch
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raport health effects he found in Monsanto's workers whan asked
by the West Virginia Compensation Commissien, and of publishing
studies intended to downplay the actual human health effects of
dioxin. As a result of the extreme and unfair limitations
placed upon his testimony and this Court's subsequent ban on
his further testimony, Dr. Suskind never had the opportunity to
respond to these charges, and to demonstrate that hig
recollection wasg totally accurate.

The importanca of Dr. Suskind's testimony to plaintiffs’
punitive damage casa ig illustrated by the manner and length
(18 days) of cross-axamination of Dr. Suskind after a
rezganahly con;ise diract exam (2-1/2 days), and the extansive.
use of Dr. Suskind's tastimony in the cross examination of Dr:
James Webster, Monsanto's chief examining 8z?art. Plaintiffs:
counsel spent days cross-examining Dr. James Webstar,
Monsanto's final madical expart, with the unclarified, and at
times unduly and erronecusly restricted, testimony of Dr.
Suskind. )

In addition, misinformation offered by plaintiffs' counsal
which was corractsd and clarified by Dr. Suakind during his
diract examination (which clarification was left unchallenged
by plaintiffs' counsel despite 18 days of cross examination)
relating to the number of workers rveported by Dr. Suskind in
his 184 health study Bs having cancar was used, naverthaleas,
in it's incorrect and ;nclarifiéd state to cross examins Dr.
Webstex. tTr. £/8/87). Thiz 0ffer of Proof daﬁcnstrates that

Dr. Suskind's redirect examination is criticel to Monsanto's -



