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AFFIDAVIT OF ROSCOE M. MOORE, JR.

Roscoe M. Moore, Jr., being duly sworn, deposes and, says:
1. I am curren£ly émployed as an epidemiologist by the
National Institutelfor Occupational Safety and Health (NIOSH) ,
at 5600 Fishers Lane, Rockville, Maryland.;My biography is
éttached to this affidavit as exhibit 1.
. 2. As pért of my dutiés at NIOSH I was involved in the
breparation.of a "DearrColléague“-letter" which was sent oﬁt on
August 20, 1976, by Dr. John F. Finkléa,‘Diréctor of NIOSH. A
copy of that letter is attached to this affidavit as exhibit 2.
3. In this letter NIOSH reviewed the preliminary results
of an epidemiologic analysis based éh medical records of Mobil
0il Company employees exposea to Pcés at_Mobil's Paulsboro,
New Jersey plant.
' 4. ‘Among the 92 workers studied, for whom adequate medical
records were available, eight cancers (in seven workers) were -

.
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- observed betwcen 1957 and 1975. Of these eight cancers, threc
-were-malignant melanomas and two wexe cancers of the pancreas.
This is significantly more skin cancer (melanoma) and pancreatic
cancer than would be expected in a population of this size
(based on the Third National Cancer Survey).
5. Based on these findings and those'reported earlier
on the-carcinogenicity of PCBs in test animals, it is myrconclu—
sion that when the results of further studies on occupationally—
exposed individuals are completed, there is strong likelihood
that PCBs will be shown fo be carcinogenic to humans. )

6. NIOSH is currently conducting such follow-up studies

on workers occupationally exposed to PCBS.

(Q S S

Roscoe M. Moore {/

Sworn to and subscribed before me
this ‘?L day of November, 1976.
=k

V S

Notary Public
My conmission expires: ﬁ?g?ékg(
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DR. ROSCOE MICHAEL MOORE, JR.

ADDRESS: 14315 Arctic Avenue , : )
Rockville, Maryland 20853 ’ :

TELEPHONE :- 301—871-8558 (Home)
301-443-3843 (Office)  *

BORN: December 2, 1944 - Richmond, Virginia

FAMILY: Wife: Patricia Haywood, B.S. in RNursing, Tuskegee Institute, 1966;
C.R.N.A., School of Anesthesia, University of Michigan, 1969.

Son: Roscoe Michael Moore, 1II, born May 16, 1971
Son: John Haywood Moore, born April 6, 1973
.EDUCATION
Tuskegee Institute, Tuskegee, Alabama, 1962—196S, B.S. - 1968
Tuskegee Institute, Tuskegee, Alabaéa, 1965-1969, D.V.M.
Chairman of the Honor Code, Schéol of Veterinary Medicine, 1967-1968

President of Student Chapter of the American Veterinary Medical
Association, Tuskegee Institute, 1968-1969

Congressman to the Student Government Association, 'Tuskegece
Institute, 1965-1969 '

Who's Who in American Coileges and Universities, 1968-1969
University of Michigan, Ann Arbor, 1969-1970, M.P.H. in Epidemiology

University of Maryland, College Park, February 1971 - May 1971, evening
course in Spanish .

CONTINUING EDUCATION PROGRAMS
Fortran Training Course at the Center for Discase Control, November 8-12, 1971

Pesticides and Public Health Training Course, sponscored by the Environmental
Protection Agency (EPA), February 1-4, 1972, Atlanta, Georgia

. Advanced Course - Pesticides and Public Health, sponsored by EPA,
May 16-19, 1972, Atlanta, Georgla -

M3
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' CONTTNUING EDUCATIONS PROGRAMS (CORW'T.)

6rid Managcment Course,-sponéorcd by Scientific Methods, Inc.,
October 21-26, 1973, Morristown, New Jerscy

Neurology Course, sponsored by D.C. Academy of Veterinary Medicine,'
April 4-5, 1974, Fairfax, Virginia , *

Pharmacology Course, sponsored by the Food and Drug Administration,
May-June, 1974, Rockville, Maryland

Immunology Course, presented by Johns Hopkins University,
October 25 ~ December 11, 1974, Rockville, Haryland

Comparative Patholégy Course, sponsored by the Department of Defense, _
Armed Forces Institute of Pathology, May 10-12, 1976, Washington, D.C.

WORK EXPERIENCE

January 1976 - Present

A Veterinary Medical Officer in the U.S. Public Health Service,
stationed at the- National Institute for. Occupational Safety and
‘Health (NIOSH), Rockville, Maryland.

Chief, Technical Evaluation and Review Branch, Office of Extramural
Coordination and Special Projects (OECSP), NIOSH, with primary
responsibility in conducting and coordinating short-term technical
studies including evaluation of toxicologic information transmitted
to the Institute for review. Also, maintaining and supervising

the NIOSH Current Intelligence System. This system prepared back-
ground information on potentially hazardous ‘substances in the
occupatienal environment including toxicity to man and animals,
production and uses, and theé potential population at risk. This
system informs the octupational_health community, other government
agencies, management, labor and public interest groups of new
information on potential occupational health hazards.

In addition, as Epidemiologist for the Office of Extrawural
Coordination and Special Projects, provides the necessary sta-
tistical and epidemiological information to quantitate the relative
risk of human exposure to chemical substances in the work environment.

//
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"WORY. EXPERIENCE (COR'T.)

-

December 1974 - January 1976

A Veterinary Medical Officer in the U.S. Public Health Service,
stationed at the National Institute for Occupational Safety and
Health (NIOSH), Rockville, Maryland, ,

- 13

Chicf, Priorities Evaluation Branch, Office of Occupational Health
Surveillance and Biometrics (OOHSB), N1OSH, with primary responsi-
bility in directing the development, implementation, and maintenance
of the Priorities Evaluation System which provides guidance to the
Institute Director and the NIOSH scientific staf{f for the allocation
of resources to assure maximum effort in combating health hazards
‘in the work env1ronment.

In addition, as Senior Medical Epidemiologist for the OOHSB, provide
the necessary statistical and epidemiological information to ‘quan-
titate the relative risk of human exposure to chemical substances

in the work environment.

July 1973 - December 1974

A Veterinary Medical Officer in the U.S. Public lealth Serviée
stationed at the Food and Drug AdmlnlstraLlon (FDA), Rockville,
Maryland.

A Surveillance Officer, Bureau of Veterinary Medicine, Food and
Drug Administration with major responsibility in evaluating the
safety, reliability, and efficacy of veterinary drugs for the
target species as well as human safety with respect to tissue
residues in food animals. Also, have been active in drug residue
monitoring in edible tissue while serving as FDA consultant to
the States of Wisconsin and New York. 1In addition, a member of
the Project Advisory Group on FDA contracts for Heavy Metals
Research. Primarily functlonlng as a toxicologic epidemiologist
for the Bureau.

" July 1971 - June 1973

A Veterinary Medical Officer in the U. S. Public Health Servicg,
stationed at the Center for Discase Contxol {(cpC), Atlanta,
Georgia. -

An Epidemiologist with the Epidemic Intelligence Scrvice (EIS)
with primary responsibility for national psittacosis, listeriosis,
viral pox, Venezuelan equine encephalitis, and animal bite sur-
veillance. A consultant to Family Planning Activities at CDC

to develop animal models for repreduction and population studies.
Also, CDC Liaison, Rabies Control Program, Dade County, Florida.
In.addition, consultant to the Alabama and Florida State Health
Dcpaxtmanq on Lecad Toxicoscs.

-—————
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WORK EXPERIENCE {CON'T.)

September 1970 - June 1971

Senior Aasistént Veterinary Officer in the U.S. Public ‘Health o7 .

Service, stationed at the National Institutes of lealth (NIH)
Bethesda, Maryland. . .

1]
A member of the Animal Discase Investigation Service with major
responsibility for prevention and control of discases within the
- germ-free and specific pathogen~-free animal colonies at NIH. 1In
addition, assisting NIH Investigators with research problems
related to animal discase.

Summer 1968

Worked as a Veterinary Trainee with the U.S. Department of
Agriculture, Animal Health Division in the State of Georgia.

Summers of 1965 ‘and 1967

A tutor in the Tuskegee Institute summer education program, a
poverty program operating in the "Black Belt" counties of Alabama.
Taught biology in special science centers to high school aged
children in this program.

While in School at Tuskegee

I financed my education throu0h Work Study Program, Federal loanms,
and scholarships.

- L4

PERSONAL

Professional Affiliations
Member:

American Public Health Association

Action Board Member (1974-1976)

‘Joint Policy Committee Mewber (1975)
American Association of Food Hygiene Veterinarians
American Association for Laboratory Animal Science
American Society of Laboratory Animal Practitioners
American Veterinary Medical Association
Conference of Public Health Veterinarians
Drug Information Association
Society for Epidemiologic Research

~

—
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Professlonal Affiliations (con't.)
Member by Election: R

American College of Veterinary Toxicologists (Associate Fellow)
Soclety for Occupational and Environmental Health
Veterinary Cancer Society

} 4

Appointments:

An Advisory Committee member on curriculum for the School of
Agriculture and Natural Resources, Washington'Technical Institute,
Washington, D.C. (1974 - Present)

External Reviewer for the National Cancer Institute's Bioassay
Program (Trichloroethylene, Chloroform)_(l975 —~ Present)

NIOSH Occupatioﬁal Carcinogenesis Task Force -~ Working Group on
Mqtagenicity Testing (1975 - Present)

'Awards»

United States Public Health Service (USPHS) Corumendation Medal
Award, April 2, 1976, 'for outstanding performance in the devedop-
ment of a Current Intelligence System for the National Imnstitute
for Occupational Safety and Health, and dedicated service to the
occupational health mission of the organization.

Licensure

Licensed to practice Veterinary Medicine in Alabama, Georgia, and
Virginia. . -

Non-Professional Affiliations

Alternate delegate representing the Division of Rescarch Services
(DRS) at NIH in the Recreation and Welfare Association (1970-1971)

A member of the Director's Advisory Committee of DRS. ‘This com-
mittee is concerned with: equal employment opportunities with DRS
at NIH (1970-1971) T

A menber of the National Wildlife Federation (1970 — Rresent) .

An Associate Member of the Interreligious Foundation for Community
Organizations, Inc. (1974 - Present)

An Associate Mcember of the American Committee on Africa (1974 - Prescnt)
. Hobbics

A philatelist and tennis enthusiast
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PUBLICATIONS

Moore, R. M., Zehmer, R. B.” Listeriosis in the United States.
1971. J. In?ect. Dis., Vol. 127:610-611, 1973.

Moore, R. M. -Human Orf in the United States. 1972. J. Infect. -
Dis., Vol. 127:731-732, 1973.

Moore, R. M., Zchmer, R. B., Moulthrop, J. I., Parker, R. L.

Surveillance of Animal Bite Cases in the United States.
1971~72. Arch. Environ. Hlth. (In Press)

;Moulthrop, J. 1., ﬁoore, R. M., Parker, R. L. Venezuelan Equine
Encephalitis Surveillance in the United States. 1972. J.
Infect. Dis., Vol. 127:572-573, October 1973.

Durfee, P. T., Moore, R. M. ‘Human Psittacosis in the United

States. 1971-1973. J. Infect. Dis., Vol. 131:193-194, 1975.

Lloyd, J. W., Decoufle, P., Moore, R. M. Background Information
on Chloroprene. J. Occu. Med., Vol. 17:263-265, 1975.

Lloyd, J. W., Moore; R. M., Bréslin, P. P. Background Information
on Trichloroethylene. J. Occu. Med., Vol. 17:603-605, 1975.

Kaufmann, A. F., Moulthrop, J. I., Moore, R. M. A perspective
of Simian Tuberculosis in the United States. 1972. J. Med.
Primatology, Vol., 4:278-286, 1975. :

‘Lloyd, J. W., Moore, R. M., Woolf, B. 5., Stein, H. P. Poly-
chlorinated Biphenyls. J. Occu. Med., Vol. 18:109-113, 1976.

" . Levine, R. J., Moore, R. M., McLaren, G.; Barthel, V. F.,
Landrigan, P. J. Occupational Poisoning, Animal Deaths, and
Environmental Contamination at a Lead Scrap Smelter. June
Issue, AJPH, 1976. : )

Moore, R. M., Moulthrop, J. I., Sather,'G.,_Holmes, C. L., Parker,
R. L. Veunezuelan Equine Encephalitis Vaccination Survey in
Arizona and New Mexico. 1972. Public- Health Reports (Subwmitted).

Moore, R. M. The Epidemiology of Animal Bite Cases in the United
States. Proccedings of the 1lth (1976) Annual Veterinary
.Symposium, School of Veterinary Medicine, Tuskegee Institute
(In Press).

PUBLICATION EXI'ERIENCE

Prepared monthly surveillance reports for the Center for Disease
Control concerning listeriosis, psittacosis, and Venezuclan
equine encephalitis from 1971 to 1973.

DSW 307420
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. BUBLIC SPEAXING

Chaired session at the 102nd Annual Meeting of the APHA in New

Orlcans on October 22, 1974, cntitled "Zoonoses and the Non-White
and Poor." :

"Public NHealth and Legal Significance of Drug Residues in Food
Animals" presented at the Ninth Annual Symposium, School of
Veterinary lMedicine, Tuskegee Institute, Alabama, April 9, 1974.

“Environmental Lead Contamination - Effect of Humans, Animals,
Soil and Plants'" presented at the Annual Epidemic Intelligence
Service (EIS) Conference at the Center for Discase Control {CpC)
in Atlanta, Georgia on April 9, 1973.

“"Equine VEE Vaccination Survey, 1972" presented at the Annual EIS
Conference at CDC in Atlanta, Georgia, April 13, 1973.

“The Epidemiology of Animal Bite Cases in the United States"
presented at the Eleventh Annual Sywposium, School of Veterinary
Medicine, Tuskegee Institute, Alabama, April 12, 1976.
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DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE : Fs
PUBLIC HEALTH SERVICE
CENTER FOR DISEASE CONTROL

NATIONAL INSTITUTE FOR OCCUPATIONAL
SAFETY AND HEALTH

August 20, 1976 $600 FISHERS LANE
, . ROCKVILLE, MARYLAND 20852

Dear Colleague:

In a June 24, 1976 letter, Mobil 0il Corporation advised the National
Institute for Occupational Safety and Health (NIOSH) of a possible
association between occupational expecsure to polychlorinated biphenyls
(?Cﬁgl_ggi_ganggx_in_hymans. Mobil 0il reﬁa;féa'greliminarx results
of an epidemiologic analysis based on medical records of eniployees
exposed to PCBs at their Paulsboro, New Jersey plant. This study was
conducted by Professor Anita K. Bahn (School of Medicine, University
of Pennsylvania) and is being reported by Dr. Bahn in a letter to the
.editor of the New England Journal of Medicine, August 19, 1976.

The study included two cohorts of Mobil employees who were reported to
have had varying exposure to Aroclor 1254 (a mixture of PCBs). The

" .cohort of research and development employees was exposed to PCBs be-
tween 1949 and 1957 and the cohort of refinery plant employees between
1953 and 1958. The extent of exposure of these workers to other chem-
icals is not known. The cancer incidence among these workers for the
period 1957 through 1975 was determined using Mobil medical records.
Because medical records for 37 employees were incomplete, these workers
were excluded from this analysis.

Among the 92 workers in these two cohorts for whom adequate medical
records were -available, eight cancers (in seven workers) were observed
between 1957 and 1975. Of these eight cancers, three were malignant
melanoma and two were cancer of the pancreas. (?his is significantly
more skin cancer (melanoma) and pancreatic cancer than would be ex-
pected in a population of this size (based on the Third National
Cancer Survey).) The remaining cancers were found at three other sites
in two employees; sarcoma of the right thigh and multiple myeloma in
onec employee, and recto-sigmoid cancer in the other.

o 3 w2
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Page 2 ~ Dear Colleague

NIOSH is unaware of any other published animal or human data which sug-
gest a correlation between exposure to PCBs and skin (melanoma) or .
pancreati¢ cancer.  However, hépatomas (mlce, Aroclor 1254) and hepato-
celTular carcinomas (mice, Kanechlor 500; rats, Aroclor 1260) have been
reported in PCB feeding studies of laboratory animals.

Background information on PCBs has been summarized in the NIOSH Current
‘Intelligence Bulletin on Polychlorinated Biphenyls issued to the occupa-
tional health community on November 3, 1975, and subsequently published
in the Journal of Occupational Medicine, Volume 18, pages 109-113,
February 1976. Since the NIOSH Bulletin was first issued, a number of
large firms have introduced products (e.g., butylated monochlorodiphenyl
oxide and dimethyl siloxane polymer) claimed to be fire resistant
dielectrics which can serve as altermatives to PCBs. 1In addition, one
of the large domestic transformer manufacturers announced that it will
cease using PCBs as fire resistant transformer fluids at the end of
this year. NIOSH would like to stress that alternatives for PCBs should
be thoroughly studied to assess the consequences ‘they may pose to human
health.

. - - f
To aid in evaluating PCBs as a potential occupational health problem,
NIOSH would welcome receiving reports of studies regarding the possible
association between exposure to PCBs and human cancer.

. Your cooperation in this matter is appreciated.

Sincerely yours,

A N LG

(ohn F. Finklea, M.D.
Director,

- DSW 307423

STLCOPCB4069833



- ) - ]

' . ) ) . . - 2N
- . . « . : . 1 ' .
R W e *ppril 27, 1976
- : REPORT ON PAULSEORO, ‘N.J. ' -
: | ' _ MOBIL OIL PLANT STUDY
|

Department o f Community Medicine
‘University of Pennsylvania

School of Medicine

v f
¢ - -
- -mnita ¥. Bahn, M.D., Sc.D.
Professor of Community Medicine
{(Epidemiology)*
; B 14

L4 S ¢ amaie b t——
. .
.
{

i : -

? % Assisted by T. Roqcnuaike, M.A."; N. Hermann, Ph.D.
T . Grover, Ph.D.; J. Stellman, Ph.D., University of
3 PenntylVanld ~ Fox Chase Cancer Center.
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: OUTLINE OF REPORT

- XNTRODUCTION

Resume of Literdture

METHODOLOGY
"~ X. Data for the Research and Developrient Employees.

"XIX. Data for the Refinery Employecs
FINDINGS

DISCUSSION OF FINDINGS AND. LIMITATIONS OF THE DATA

-

RECOMMENDATIONS
THRBLES

APPENDIX: LITERATURE REVIEW

v
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- INTRODUCTION

‘In the Fall of 1975, the Medical Director and the maﬁagemcnt
at Mobil 0il became awarxc. of pogsiblc health hazards due to’ exposure
to polychlorinated biphenyls (PCBs) among two smali groups of: employees
at their'Paulsboro, New Jergey'plént..-hlthough PCB has not been
in use for some time, the poésibility exists that late effects such
as cancexr or liver discase could result from such éxposure.r The
latter has been noted in experimental animals.

A thorough examination of available medical records was promotly
made by Dr. J. Rodney Meredith,,Médical Director of the plant. These
recérds were supplemented with other sourées of-infqrmation with
regard to exposure to PCB. ‘

The report that follows is a preliminary -evidemiologic analvsis

of the data furnished to us by Dr. Meredith. Suggestions, for further

cpidemiological studies are also included in this report.
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Resume of Literature

- N deluiled literaturdé review has been included as an appendix,
s hrtef Sippary is presented here.

POlYC|1orinated bivhenyls (PCBs) describe a group of synthetic

chl”rinatqd organic compounds which have becn manufactured in the

v,ﬁi sin?q 1929 and have becen widely usced in industry. Commercial
e are’c—!'enerally ﬁixtures of many diﬁferent chldrinated biphenyls.
n:u”hlér 1254; a trademark of the Monsanto Co., is a mixture of
d“}“rinateﬂ biphenyls and contains 54% chloxine. |
 PCBS gy pot easily metabolized and tend to accumulaté in

$umnn tissye, Polychlorinated biphenyls were found in measurable

'am”“nts in 31.1% of 637 samples of human'adipose tissue collected

f;um the guneral population in 38 U.S. cities.
_VIt hag been reported that workers engaged in the manufacture
of nrochlGy gore affected with acne-like condition on the face

aril PCCK &g that fumes may penetrate'the clothes and cause acne-like

jetii S Y0 gevelop on the covered parts of the body.

In an gutbreak of poisoning in Japan due to ingestion of rice
biall ©3) Yi5ch had been contaminated by PCB (Kanechlor 400) common
sywplons dpc3uded:  pigmentation of the skin, acne~{form eruptions

24 f011iCq1ay accentuation, incrcased eye discharge and swelling of

e Ay y . . .
el C)elldsl and fecling of weakness. A dose-response relation

‘A Ob;:cry‘)_ . . ) . ] . ) . 3 . _
*¢d. Children born to mothers who had caten the contaminated

ey ‘. ) . ’ .
*IC émaller than averaqe and had discolored skin, although
LA | " . . N . N -
¢hilaren grew older the stained skin gradually faded.

. . S . DSW 307427
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’ . , . ' 1
Rats fed Arochlor showed more liver abnormalities including

hepatocellular cgrcinomas than did control rats. No unusuval features

-were noted in tumors of other organs, and there were no apparcnt

differxences in incidence in tumors between experimental and contyol

animals.

The results of applying a mixturc of isomers of chlorinated.
. , _ |

biphenyls to the skin of guinea pigs, rats and rabbits were: (1)
changes of the liver among guinea pigs (2) liver and skin changes

among rats and rabbits.

Reproductive failure has been noted in monkéys exposed to PCB.

/

v
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HETHODOLOGY o

.
L4 .

Y. Data for the Research and Development Employees

A. Study group and exposure

‘Sixty-four Research and Development employees are reported to
have been exposed to Arochlor 1254 in the interval between 1949 and

1957, Of Che 64 men, 35 are still employed by Mobil; 29, including

.3 deceased employees, are no longer cmployed (Table A). For 16

of the 2% not currently eﬁployed, med&ca; informgtion is missing
oh an average for only the l;st two to three fears (Table B);
theréfore, these men are inclu@ed in £he analysis. For the remaining’
13 men there is no Mo?il medical récord orrfollow*up~informa£ion for the
past 12 years or more; therefofe, these 13 are excluded from
this analxsis. ~

Based on exéosure data estimated by an employee, ﬁob Wilédn,‘the

51 men included in the analysis were divided into two groups: (a) exposed

to contact with forming o0il, and (b) other (“probable", "unlikelv",

-*unknown") exposure. BAnother observer, Ed Rosinski, developed a

scale attempting to quantitate exposure. A éummary of the total

group (64) and the observed group (51) cross-classified on the tdo

ratings (Wilson and Rosinski) is shown in Table C. It should be

noted that the 13 persons excluded from the analysis are about evenly

divided between the (a) and (b) exposure groups (7 and 6 respvectively).

. . DSW 307429
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p. Obscrvation perijod

R &D cmployées.were exposed to PCB for various times during
the Years 1949-1957. The exact dates of e#posuré were not indicated
in the material we used. Foxr this analysis, therecfore, observation
time was assumed to be December 31, 1957 through December 31, 1975.
This procédﬁre understates the. observation period (if the average
beginning point is assumed to be midway beﬁween 1949 and 1957, i.e.,
195%) but at the same time allows for an average minimum cancer

fjnduction period of about four years.

Information on age wasavailable for all 51'cmployees. Person-

years of obsecrvation by age caﬁegory were constructed for the 51 .

: employees for.thc 18-year interval between 1957 and 1975. (It was

e e mae s M b A e

— - -t o —
N »

assumed that age reported for current employces is as of 12/31/75).

. ‘ : . DSW 307430
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stzd number of new cancers
C. Ez ﬂ’—__,___

pruﬂtzd inciacnce of cancer among the group under étudy
duriny | he ;eréod 1957-1975 was based on the Third thional ' .
Cancer finrvev Incidence Data (NCIX Monograph 41, March 1975) which

' r:;oriﬂ fncicance rates by sex, race, and five year age groups
for'ljh”‘]97lé ‘Our expégted-valnes were bascd on rates for males
.( 1 r',ﬁa) , by age, but are rough, for the following reasons:

Inciéence rates for males have tended to increase over

(11

£1 Y fhe levels in 1969 71 may be sllghtly higher than that
ime

g ol during the 1957 75 perlod. However, our use of thé 1969 7]
expec
y JPLCL@iraLes would tend to reduce any dlfference between
lhigmcz

b 7,,Iand expected cancers.
obser/¥ . \

-

( ] On the other hand, agn spec1flc cancer mortality in New
Z

y [Vas ﬁCKSUICd for the period 1950-69) was c0ﬁ51derably
Jersey- .

{ han the national average; hence the expected levels in this
" higher 7 _ : :

) uR2Y poszlation probably should be higher than the national -
hew Je - : '

;e level. The use of U.S. rates.rather than New Jersey rates
I ’

incidat

DSW 307431

14 f,”d {o increase any difference between ob erved and expected.
wou !

the Now Jersey rates are believed to be a reflection of
Howeve 7y = .

\_‘____;._ .
1 culculating expected 1nc1dencc of cancer thec rates used werd

Mg IUF Lhc “total" (whitc and black) populaLJon ‘because (1Y the

“"trwcyal c‘“trlbutlon of the study population was not immediately

Y“Tala,  An informed guess is thut 0-1 of the 64 Rescarch and
“ament emgloyees and 2-3 of the 65 refincry cmployecs .were

[TRr IR R N (TR T N SPTOUU SR L P SUP-U b B o Tee QNG 1S e

- ' ,
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.."_ _. . . : - 7
occupational-environmental factors ‘and therefore the New Jerscey
population is a less desirable control group than the total U.S.
population. :

The expected cancer rates were applicd separately to exposure

classes (a) and (b) yjielding the expected numbers of cancers shown

in Table E.

Lo e _
DSW 307432
- - i

STLCOPCB4069842



—— e e e @2 wt e

LT g NFEAEA VBN SN YIS I OIS L1 A TR . ’ Tl St s A

- . TN I

X, Data for The Refinery Plant Employecs

A.  Study group and cxposure

Sixty-five employces at the Bead Plant in Paulsboro are reported
as-exposed to Arochlor 1254 for varying lengths of time ahring the
iﬂéerval between October 1353 and June 1958. . Witﬁ Lhe exception
" of one individual listed as eprsed for onc month, all exposures
were frqm 6 to 56 months.

Of these 65 "exposed" men, 20 are still *Mobil ecmployees and
!35, including 3 deceased, have termlnatcd cmolovmmnt (Table A). " Of

these-35; ll had current nedlcal records ylnldlno a Lotal of 41
nen (30 plus 11) for the study population (Table D).- For 12 men
(fall tcrminatéd by 1960} no chafté were available and for another
12 men charts are available only until the date of.tcrmination in
1961 .or i§62; Thérefore these 24 men have geen excluded from

tﬁe analysis. . .

It should bé noted ‘that no record was pébvided on extent of
_-xposure of Reflnely Plant emoloyacs but only months of exposufe.

*herefore no cla551flcatlon of ths group was made in the analysis.

' ) ~

l. Observation period - -

Obscrvation time was calculated from the end of 1957 thru the

nd of 1975 for the 41 men included in the analysis.

. Expcctéd number of ncew cancers

; Perxson- ~ycars of obvc)vatlon and- cxoected cancers were

31culuLod as for the R and D emw]oyocs (,eo Tablce E). a

Sy
A . . U J_—
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FIRDINGS: .

The following is a resume of the'preliminary analysis of this
data (Table E):

1. . Eight cancers-'were obscrved in the total population versus 5.7

éxpected. This difference is not statistically significant.

" However, of the 8 cancers, 5 (62.5%) were either melanoma (3)
or cancer of the pancreas (2). This .compares with an expected

percentége of about S percent of all cancers in the general

'

bopulation. L ) -
2. One melanoma occurred among‘the refinery employees. The
remaining two melanomas énd the twb cancers of the pancrecas
occurred only among the 31 (60%) of the R-& D employees who were
lisfed as exposed to contact with'Aroéhlor.1254. The percentaées
that these cancers are fo all cancers found, as comparcd with
cxpected percentaécs baéed on the general vopulation,are highly
significant (Table F). -
3. Looking at the data for gll'study employees on a rate basis
~or risk of developing cancer (the preferred type of analy;isf,'
"3 melanomas were obserxved vefsdﬁ only 0.) expected, and 2 cancers
of the pancréds obscrved versus only 0.2 cﬁpécted'(Tablc E).
For the R & D employeces élassified as "yes" to exposurc to
Arocﬂlor 1254, the respective P values axe highly.significant

(Table ).

- _ _ DSW 307434

L
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Othar findings: PFor the threce cases of melanoma of skin the site

_location and age at diagnosis were as follows: 1right upper arm

(57 years), hpper.lumbar rcgion (51 years) and left anterior chest

(42 ycars). Time from the data of first exposure to Arochlor 1254

) A\ ,
to time of diagnosis for the three cases were: 10-14 years (calculated,

exact duration not given in memo), 17 years, and 10 years, respectively.

The two emplovees who developed cancer of the vancreas were ages

.57 and 62 at the time of diagnosis. “The times since first .exposure

wexe 13 vears and 24 years. Both employees werc non-smokers.
Carcinoma was also found in three other sites, among two R & D

employees. Cancer of recto—siémoid was diagnosed in a group (b)

56 year old emplbyee approximately 21~ye$rs after exposure. Another

cmplovee in group {(a) develeoped sarcoma of the right thigh at aqe 42
\PLOY < L . 2 g G

(14 yeérs after exposure); ten years later he also devecloved multiple

P N R LT

nycloma. - - . :
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DISCU““IO' ARD LIMITATIONS OF THE DATA
: Thcye findings,ralthough preliminaxv and excluding data
. -Qn'ovcr onc-third of the refinery workers andipnc—fifth of
L Lhe R & D workers, suggest a probablc causal_rclationship between
- exposure to Arochlor 1254 and mcldnoma. Even if all of the untraced
men in the_“Yes" exposure group were found.to have not had melanoma
the P value would e virtvally unchanged (P= .0015 instead of .0010).
) These findinags are also coherent with bhioloqy (i.e. biblbdical)
A plausibility). ‘Chlo:acne is known to be a frequent acute dermatitis
ocqurring upon exposure to'vo}atile chlorinated hydrocarboms'(See
literature review.) In the Japanese women who ingested contaﬁinated

rice oil, both the women and their offpsring developed skin pigmenta-

I

on of a stillkorn fctus showed a "mar

e

tion. Histecleogical examinat

Hypcr}erat051s... a marked increase of melanin oigments in the

“aw - - - a— D R ———.
s - o= @ te—ee e = ae - e c e e e a e pm—

basal cells of GDldeﬂlu' (6. It should be p01uted out also Lhat

melanoma on unexposed portions of the body'are relatively rare.

As in the Japanese study, a dose- response gladlent may be postulated

Cosate

as ev;dence of a causal relationship.. Altnouqh unverified, it is
.believed that the R & D gloup had a much hlgher exposure to Arochlor

1254 than did the refinery group. This is consistent w1th the larger

—— e S G

"number of cancers among the R & D men.
The association of Arochlor 1254 with cancer of the pancreas is

also statistically significant but weaker than that with melanoma.

- DSW 30745

Furthermore, the possibility of cancer of the pancreas being asso-
; eiated with other chemical exposurcs in R & D employeces must be
t

tonsidered. Li and Fraumeni in "Cancer Mortality Awmong Chcﬁists"

(Joulnal of the National Cancer Institule, Novembor 1969) JopoxLLd

L IR Y e

an excess of deaths from cancers of the LdnCl Qasn nnd lvvohatlc

.
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" Arochlor 1254 is no longer being used at Mobil but PCBs are

54311 being manufaciured by Honsanto, are used in a number of , i
industrial opecrations and have been dumped as a waste product into .

vater supplies.
If, as seems likely,PCB is a causative agent of mclanoma, this :

tnowledge must be acted upon promptly. In terms of surveillance

for melanoma it should be noted that early diaqnosis of this malignancy

wreatly affects survival:

Relative H
“ Stage of Disease © . _Survival (3)* 1
at Diacgnosis 5 yrs. 10 yrs. .
. . : - i - - ..
localized . 73 © 67 H
regional . 33 - 32 ’ i
Our data on a small cohort shows a very high relative risk of

leveloping melanoma upon exposure to this PCB. 'This study shouild be :

replicated in other industrial settings where othér persons have been
. -' . ) " - .. . . N ° F

:xposed to PCBs. The Japanese exposced to this agent in 1968 developed

3kin pigmentation (as did their offspring) and chloracne. Probably - .

an insufficient time has elapsed for cancer to davelop in the Japanese
sohorts but surveillance for melanoma is essential. -

Survival from cancer of the pancreas is less likely to be affected
W carly detection. .Mevertheless, versons at high risk 'should be . v
identified: .
; . Stage of Discasec ) Relat:ive ;
: . at diaqgnosis © Survival (%) * :

3 vrs. 5 vrsg.
. A S A 2 NS

. . . SW 307437

Localized 7 : -4 D
Regional 2 -2 )
Y Source: End Results in Cancer, Revort Mo.. 4, NIH, 1972, These are i
:(:J..uu.vc survival rat *5,° which adiqust for "uormal” mortalsty with i
esnect to age and veriod of observation. ;

- . - By 1 :

- . et
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- As stated, exposure to other chemicals mavy be implicated in

. cancer of ‘the pancreas in particular.

e - - - - . - . 484 o evmemaBoa chiecmm- Grm S e e - —-— - —

o — - - - -

Possibly other cancers may also be associated with PCB. Subscauent

medical history of Paulsboro retired employecs would be. important

in this regard, also. Data for a larger emplovec vopulation probably

would be necessary for assessing the risk of other cancers, however.

The major limitations of the data in-our_analysis should be

mentioned:

1. Data on duration, age, and extent of exposurc are limited. Also,

no information is available on_other chemical exposures.

-4

2. No information is available on the occurrence of cancer in 37,

or one fourth of all the employees in both groums. One or two

missed diagnosed cancer cases of melanoma, pancreas, or other site

could markedly affect conclusions.

‘3. The number of observed cancers among men included in the analysis

may well be understated because there is no reoorted follow-up (other

than dcath) for those study employees who were terminated. This

includes for R & D employees three living emoloyees terminated five

"to ten years ago and one 1l years ago. Al) are prescnily 69 yearé

of age or older and therefore are in a high risk group for cancer

in general. Similarly among the refinery emplovees information is

lacking on several'ycars of follow-up of recently rctired employces.

In effect, the methodology employed for all of these cmployees assumes

that no cancers develoned amona them during- this oeriod.

DSW 307438
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4. hnother major limitation is the relatively. short observation
period. Induction of cancer due to small doscs of this agent may

i

require more than 20 years to manifest itseclf. Current information
$ndicates that for cnvironmentally induced cancers in adults, in
general, the average latency period between first exposurc and discase

{s in the range of 10-30 years. .. l

5. OUr.mcfhodology (observation period beginning in 1358). under-
ptates the risk of cancer if there is a long la£ent period. Fgr
¢rample, if the minimum latent'periba is ten vears the entrf period
for the individpal workers into the study cohort shéuld begin at

varying times between 1953 and 1967 (oxr 1968) rather than in 1958.

29
3014
os\W
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SCOMMENDATIONS

immediately to insure

. Ve urgently rccommend that steds be taken

compt and periodic screening examinations for melanoma among all :

arrently ‘employed and terminated employvecs (both R & D and refinery) o
. Do

or whom there has been any vossible exvosure to PCB; i.e..all survi-

ors of the potential total of 129 men exposed. We also urge prompt

evelopment and distribution of appropriate informational material

or these employees. These recommendations are based upon (1) the

,ata made available to us and our analyses (under the assumvtions of

ur statistical models) which show a highlv siqnificant statistical
) I. . V N X ' ll -

ssociation between "exvosure" to Arochlor 1254 and subsequent inca-

‘ence of melanoma (2) the bioclogically plauéible relationshio bhetween

! ,
irochlor 1254 and melanoma in view of the freaquency of reported chloracne

oo e s

lermatitis upon exposure to this agent and the Japanese study. Some

dose-response rceclationship is also present.
. : :

widence for a

- - - - --

. - From an cpidemiologic standpoint it is also of high priority to o

_lollow-up the 37 men (former R & D and refinery employees) for whom
lurrent records are not available to determine if they have had any

:ancers, whether or not currently alive. The follow-up could be in

he form of a general health questionnaire by mail, telephone, 6r

ersonal interview. . Similar information should be obtained for 23

ccrminated employces who were included in the study bhut wvhose medical

status for the last several vears is unknown. . .

}. The abovc{recommcndation addresses the vroblem of "missed cancers™.

In addition the epidemiologic studv needs sharmening up with respect®

e A e . -

to cxposure data (who were exposcd; datds and intensity of cexposurce-

infornation is already available in Dr. Meredith!

soric of this in s rocords) -

STLCOPCB4069850
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50 that-the.nppropriatc'classification of the cemployces by these

parameters can be nadc. Also, this information will assist in better

nuantlflcaLlon of the dosec-response relationship.

. PO PR R L T . -2 B

‘mierefore, we need to conduct a thorough euidcmiologic study by obtaining
sxposure and other data via a guestionnaire administered to all of
che 64 R & D employvecs and 65 refinery cmployezs (or the next of ;

. . * - L4
tin, if dead) . Such cguery would include also history of cancer

»f any site (including squamous oxr basal cell carcinoma which might

3ot be known to medical records), chloracne dermatiiis, liver disease,
ind other significant médical'cohditions reouiring hdspitalizqtidn;
smoking histo;y; family.h;story of cancér;fair skin_cblor; expoéure
to other chemicals. )

For this épidémiclogical study, in addition to the-usc of
*internal"” controls (tnc subgroup with mlnlmql or_ zZexo cyaoaurc), it

dould be desirable to have another conLrol group such as a sample of

P~

vther R & D or reflﬂcry workers and/or of other typves of workers.
Thls ‘procedure would have the additional advantagc of “bllndlng the

Feal purpose of the study which if kncwn might introduce bias in
! T ' o ,
Fmployee responses regarding intensity of PCB exposure. ’ .

5. To ‘detect other possible cancers which may emerge, conduct in
t

the necar future, and periodically, health screcning examinations of
|

all exposed survivors (including retirees) for other skin cancers,
I -

othexr mallgnanc1c and hepatic disecase. A modified CANSCREEN

;questionnaire and CANSCREEN examination might, achicve this and other

gtated objectives. . . o : ) o
. - DSW 307441

- Gk

;*- Information on exposurc should be obtained not only by the

‘emp)oyees reporting for themselves hut also hy reaguesting them Lo

STLCOPCB4069851



oamnn s ema i emarem e mmm e g e =y e e emmememin s e s D mmNmmle v, L oS CATAARIIE D 4 7 TITTTTE N ewews wesdins s asreastuate . . L. .

6. If indicated perform fat biopsics for PCD as onc indication of

extent of exposurc.
7. If possible we would like to also study emvleyces in other plants,
such as Monsanto, whege a larger-number of cmoloyces may havc.bccn
exposed to PCB. . . ;

8. Study MRDC employees on hydraulic fluid program.

‘ ' 7442
_ - psw 30
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cnt status and by arca of work:

PR O OSSN DR DRI VS O A e R R R

LRI T 22w .. e iale

-« gmployces by 2rCES

Lreca of
viorXk

-

R&D ¢4

P.cfin'e Ty

sotal

Living

At Paulshoro

32

‘g

Lt

other niants.

Terminaced

26 3(2)

32 3

€0

"NOTE: Canc.cr deaths in parenthesis.

oo 20744

B
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Table B

-

Medical Record Status of 64 RVJGdLCh & ‘Develooment Employees

V-

HMedical Records Available

35 Curxent Employces

2 Died wvhile employcd
16 ' : : ‘
. 14 Terminated at ages 57 to 65 - presumably retirement*
51 Persons included in the analysis

No Medical Records

A3 Terminated or transferred 1067 or earlier: excluded
- . from the analysis. '

I

64 - TOUAL

* The.ecarliest retirement was 1964; the second carliest was 1969.

Half of the retired left in 1973 or later.

pew 307444

4 P
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Table C

20

Rating on Exposure to Arochlor 1254 of 64 Rescarch and

Developnent Emnlovees

*

Rosinski
Rating Wilson Rating .
~ . (a) (b}
Other ,
. . (Prxobable,Unlikely,
Total Yes " Unknown) -
64 _38 26
.Low to High 29 26 3
8light 12 8
Negligible,question- v ,
able : - 10 6 4
No recollection 2 1 1
Zero 11 2 10

Rating on Exposure. to Arocnlor-1254 of 51 Research and

Development Zrmplovees included 1n thls study

(Excludes 13 no-records avallable emolovees)
Rosinski ,
Rating Wilson Rating :
] (a) (b}
Other )
) (Probable, Unlikely,
Total Yes Unknown)
Low to High 26 @ 2
Slight B 2
Negligible, question-— .
able v 9 S
No xccollection - -
Zexo . 8 e
S\ approximate concordance of ratings DS»JNﬂAAS

g it
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_Tablc D

KMedical Record Status of 65 Refinery Employeces

Current HMedical Records Available

30 Curxent Employeés
2 Died either while employed or within a yéar after
9 .Terminated in 1967 or later (6 werc ages 57 to 64 -

presumably retirement)-a majority left in 1971 or later.

61 Included in the analysis

-

No Current Medical Records

12 . No Medical Recbrds - Terminated between 1955 and 1960.
12 Perminated in 1961-62 .
24 ‘Excluded from the analysis
65 = YOTAL
!
]
:
- ' ‘ ‘
. ' ' _ DSW 307446
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“able F S .

Levels of Statistical Sionificance among groun (a)(Yes) R & D emoloyers

d .
. .

P Values o
Obscrved number AS a percentage of all
versus expected cancers obscrved compared
number - to cexpected vercentaces
*Pancreas , .0025 ' T L0164 . o
*}elanoma .0010 .007 N
: ' ‘
b
i
4
f . ) .
Assumes (1) that the data fit the Poisson distribution and (2) f:
. 3.
, X ',
that there is independence of observations from year to year 1
(this is not necessarily true of Person-ycaxr obscrvations). ¢
& -
Thesc P values are not based on tests of prior hypotheses but g
tests conducted -after observation of the data. N e
. ;
) . ) £ !
[
i
- . g l
- h . -
) . -
!
b
H
L
P
.
¢
. [
. . B
- . ‘(448 ' ;
; ’ . ‘ DS\N30 ; .
I
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CCERTITFICATE O SERVICE

The foregoing Affidavit of Roscoe M.'Moorc, Jr., was sent
by first-class mail, postagc prepaid, or hand-delivcered, this

3rd day of November, 1976, to:

Ridgway M. llall, Jr., Esquire
Environmental Protection Agency
"Room 509 - West Tower
401 M Street, S. W.

Washington, D. C. 20460

Honorable Edward B. Finch
Environmental Protection Agency
. 401 M Street,. S. W., Room 1019
Washington, D. C. 20460

Ms. Khristine L. Hall

Natural Resources Defense Council, Inc.

917 15th Strcet, N. W.

Washington, D. C. 20005 - : ,

Peter J. Nickles, Esqg.
Theodore J. Garrett, Esq.
Steven S. Rosenthal, Esqg.
Covington & Burling

288 16th Street, N. W,
Washington, D. C. 20006

Michael K. Glenn, Esq.
(American Paper Institute)
Dunnington, Bartholow & Miller : :
161 East 42nd Street . 7 0.
New York, New York 10017 :

Philip lI. Gitlen, Esq.
New York State Department of
Environmental Conservation
50 Wolf Road
Albany, New York 12233

Roger C. Wills, Jr.

Westinghouse Electric Corporation
Westinghouse Building

Gateway Center

Pittsburgh, Pcnnsylvania 15222

John r. Hellegers

C | l //é’c:}%

DSW 307449
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