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HARVARD SCHOOL OF PUBLIC HEALTH

e} Juit )
663 HUNTINGTON AVENUK
OCCUPATIONAL HEALTH BOSTON, MASSACHUSETTS 02118
PROGRAM , (817) BEDTEREARFOLTH
732-1260
June 12, 1578

Mr. James Shriver

Plant Manager

70 Worcester Street

Indian Orchard, Mass. 01151

Dear M. Shriver:

The National Institute of Occupational Safety and Health (NIOSH) has

contracted with Harvard University to provide physician services to

provide medical evaluations of potential hazards in the workplace.

These investigations are carried out under the authority of Section 20 °

of the Occupational Safety and Health Act. ‘

Information submitted to NIOSH and forwarded to us alleges exposure to
vinyl chloride, acrylonitrile and other chemicals. Digestive and genito-

C urinary tumors were also alleged.

To kegin to pursue this matter under our contract, I would appreciate a
meeting with you and/or your representatives. Mr. William Westendor®

indicates to me that June 27, 1978 might be a suitsble day. If so, we
~would like to meet at your plant at 10 am on that day. .

We would be primarily interested in pursuing available data that could
lead to a definitive answer as to whether this is or was a hazard. A -
plant tour could be helpful, certain company records could be helpful.

Accampanying me will be Dr. Richard Monson, Associate Professor of
Epidemiology and a resident physician in our training program, yet to
be determined.

I hope this date is suitable and I look forward to the visit.
Sincerely yours,

John M. Peters, M
Professor of Occupational Medicine
Director, Occupational Health Program

& JMP:DMI

( CC: Dr. Richard Monson
Mr. W.H. Westendorf
Dr. Charles Xintaras
Dr. Tom Wilcox

RSV0024652




g H DA, L ST

"lr‘\:xt\\ AND ML AR

DEPARTMENT OF HEALTH., EDUCATION, AND WEI.FARE T

PUMALIC IHFALTH SERVICE ) ‘
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NATIOMAL tNSTITUTE FOR OCCUPATIONAL SAFETY AND HEALTH
ROBERT A. TAFT LABODRATOMILS
4678 COLUMPBIA PARKWAY. CIMCINNATI, OMIO 45226

September 20, 1978

James Schriver

Monsanto Plant Manager

70 Worchester Street

Indian Orchard, Mass, 01157

Dear ﬂr. Schriver:

Enclosed please find a SHEFS I preliminary report on the status of
HHE 78-83 at the Indian Orchard, MA, Monsanto Chemical Plant.

NIOSH has not yet completed plans for the continued study of this ' .
Health Hazard Evaluation but I will keep you 1nformed of NIOSH's :
progress.

Sincerely,

o Qomay, Wiy P2
Thomas Wilcox, M.D.

Medical Officer
Medical Section, HETAB

Enclosure

Xerox copies: G. L. Smith
P. E. Bureau (2)/

9/25/78 -
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MEMORANDU M DEPARTMENT OF HEALTH. FDUCATION, AND WEHLEFARE
’ PUBIIC HEALTH SFRVU E

TO

FROM

SUBJECT:

CFENTELR Folt DISFASE Comnpmn
NATIONAL INMIITUIF FOR (K CUHPATIONAL SAFFTY AN HIXTTH

: Director, DSHEFS DATE: September 15, 1978

Thru: Acting Chief, HETAB
Thru: Acting Chief, MS

. Medical Officer : .

Medical Section, HETAB

SHEFS I: HHE 78-83 : :
Monsanto Chemical Company ‘
Indian Orchard, Ha.

Dr. Petef}s report states that with the data currently available there
is no demonstrable effect of employment at the Springfield Monsanto

‘Plant on cause of death. He suggests however that a retrospective - 4,

cohort mortality study would provide a more complete picture of the
cancer mortality experienced to date and give the best data possible
either to support or refute the existence of an increased carcinogenic
risk being associated with employment at the plant in question. He
also suggests that any such proposed study have a mechanism for a
review of its progress and outcome by an impartial scientist acceptable
to both the company and concerned union members. Reportedly the
Monsanto Corporation is planning to fund such a mortality study to be
performed by sc1ent1sts from a unwvers1ty affiliated school of Public

Health.

At the present time NIOSH feels that more information is required
sfore we can dacide how best to pursue tho Health Hazard Evaluaticn.
We are therefore recuesting further information from tha ionsanto
Corporation about their proposed study. Ve ars most interested in
the cohart sample s1zs,. tha crescsed mathcd ot tollew-up or toraer
empToyens and the suitability of the available records for extraction
of work histories and dates of employment etc. We also need to
obtain more information about the work histories already obtained
on workers who have developed Genito-Urinary or Gastro-Intestinal
cancer. When this information has been received NIOSH can aecide
how best to proceed with the Health Hazard Evaluation.

G R, Oori Bt s3]

Thomas Wilcox, i.D.

RSV0024654

[




. . . -
/ ) . ) ‘
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OCCUPATIONAL HEALTH
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. Professional Physicians Services 210-73-0015
Bealth Hazawd Bvaluaticn 76-83

Yonsanto Chemical Corporation

Springfield, Massachusetis
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Visit conducted on June 27, 1978, by Drs. John M. Peters and Richard R. Monson,

II. Introduction

We were askel to determine whether further stvdies or medical evaluations
are necessary to clarify the occupational health status in thl.; plant.
This determination was made on the basis of the following:

1. Review of NICSH mortality study
¢ 2. Review of Monsanto nortality study
3. Visit to site of the Monsanto plant
4. Discussion with company and union xopresentatives
- .. 5., Walk through suxvey of part of plant ) . !
6. Review of available personnel and madical recoxds ’

Digcussicns with Conpany personnel includeds
d e a

Mr, James Shriver - Plant managex
. Mr. Paul Bureau ~ Persomnel manager
e br. Nescel - Plant phvsician ' .
"+ "' Mr., Gar Fletcher - Plant Safety and Industrial llygicne
Dr. Ferd Myer - Corporate Medical Depariment
Ms. Judith Killeen Zack - Corporate Madical Depar‘-'n_.nt
. plus unit managers and forenwen

Discussions with Union personnel included:

Mr. Joe Bermardo - local president
Mr. Roger Soucy - loral vice president
Mr. Tod Stavczyk - lecal secretary

Manufacturing processes have been dynamic. Ourrent_ly this plan*- orminys I
abouk 760 lnm 1\! nh] TOoo 2;!3..-_!.'_'2.5:,"._-! N A e AN ~f i 33}.:1:.'..::: workers R
are invelved in research and develoarnl un plestics. Current processing !
inclvdes: : . . N

w
L4
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1, Saflex (polyvinyl bulyral plastic) used for auvtomobile windows.
; Began in 1938.

2. Urea-formaldchyde glues and adhesives. For more than 25 years.
3. Polystyrenc-hutadiens.’ Since 1945. Used to be batch processed,
. now continuous.

4. Melamine resins

5. Minoral reinforcod nylon =~ new

6. Fonnaldchyde plant

Discontinued processes include:

1. .Polyvinyl chloride -~ '1950-1974, intermittent . :
2. Styrene-acrylonitvile - 1974-1977, plastic coke bottles T

III. Health Hazard Evaluation

A. Study Design and Analytic Methods -~ The NIOSH study is a proportional .
rortality study of 465 death certificates of 484 deaths occurring kbeteeen
1950~1976. Monsanto's study involves 564 deccased employees who were also b
studicd by proportional mortality. .

B. . Toxic Substance Mzdical Data

( . 1. Vinyl Chloride . \ .
IR Vinyl chloride entefs the body by inhalation. It is a skin irritant
and pervous system depreossant.  Light-headedness, nausea and dulling of

the senses may occur with acute exposure. Chronic exposure of workers .
. involved in cleaning reactor vessels has resulted in acro-osteolysis, i
* Raynaud's phencmenon, sclerocdermatous skin changes, and hepatic damage. '
Animal studies demonstratced hepatic toxicity at greater than 50 prm.
“rater animel lmnlation swudies reveaiod cancer at nwitiple slies
.- including liver, lung, brain, and kidney. Vinyl chloride has been found
to b2 associated with angiosarcama of the liver in humans. Excess cancer
of the lung, the lymphatic and nervous systoms has also been reported in
exposed human populations. A time trend with increasing rates of all
cancers in the exposed workers has been demongtrated., Vinyl chlorigfe is
regulated as 2 carcinogsn., The acceptable level of crposure is as low
as' technologically {easible ard is mrrc.ntly 1 prm. Modical surveillance
© includes liver function studies and mxdical history of possible ng
oxposure tp othor liver toxins. Long-term follov-up of cxposed worlers
is essoential.

4

-

2. Acrylenitrile

The chemical structure of acryvlenitrile rescables that of vinyl
chlerida., Tt antors the Indy v inhilation or rorcutansons aheorption,

T‘DM"I‘M Lalad :'ﬂ"\"ﬁ'ﬂ'\ﬂf\‘ mranci s rn':nl v“-N‘ alal c-l 1n -uv-v-w l-'-ﬂ-\nn T\-rv-w-nv-n
“ . -

—a T

to concentrations abowe 20 pzm m:y produce nausca, vaniting, headache,
, sr.xc:c.zz._ng, weakness, and light-headedness., Other acute toxic effects ave
{ similar to cyanide poisoning. An excess of lung end coloncancer has been

"
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ohrervind in vorkers exposed to axrylonitrile in a textile filsan plaat

.after a Jatent poriod of 20 years. Animal ingesition and inhalation

studies in rats revealed a wide variety of tuors, same of which were
carcinomas. In view of its potential as a huwan carcinogen, the ovpo-
mwe level should Lo as low as feasible (< 2 ppw).  Carcful midical
follos~up and cvndc.mologn cal study of exposcd workers should be
obltained.

[ %

3. Styrene

Styrene rescables va.nyl chloride (vi nyl benzene). It entors the body
by inhalation or parcutancous absorption. It may produce dry, s‘.ca'ly
dermatitis. Acute exposure to 50-100 ppm may produce irritaticon of the
mucons mertbrances of the eyes and upper respiratory tract. Hervous
system depression may occur and includes prolonged reaction time and
decreased manual dexterity. Very high exposures may produce narcosis,
cramps, and death due to respiratory center paralysis. Chronic.cxposure
may produce liver and kidnoy damzge. Mandelic acid in uvine has been-
used to measure the intensity’ of styrene exposure. Styrene oxide is a
potent nutagenic agent. Workers in styrens-butadienc rubber plants have
an excess nortality from levkemia and lymphoma. Inhalation studies in
rats revealed an excess of tumors of the blecd forming system in females.
As a possible human carcinogen, erposure to styrene should be kept as low
as poscible, .

4. - ButadiEr‘e -

Butadiene enters tha body by inhalation. It is slightly irritating
to the eyes, neose, ard throat. In high concentrations it may act as a
lower respiratory tract irritant and as a narcotic causing CNS depression.
Tt has been associated with an excess of lcoukemia and lym'ahmaa in styrene-
botadions manaiacturing CRarallons., nSWOVer, e CALOSULE has oL Letan
pare. The current TLV is 1000 p{:m Exposure should be }\cpt as low as
possible wntil its role as a possible human carcinegen is clarificd.

5. Formaldechyde . L -

Route of. entry is by inhalation. Formaldehyde is very irritating to
the micous membranes of the respiratory tvact and eyes at lovels above
1-2 ppn. It is a skin irritant as well’'as sensitizer. Inhalaticon cof
high concentrations of formaldchyde may cause covuhing, shortnoss of
hreath, and pulmonary edam. Formaldchyde has been shomm to b2 a lower
respiratory trast irritont se 1-5 ppmodin andeols, Lot po giad o ddoaior
lexiical evidence exists in humns as yet. The TLV is 3 pym as a T
NIGSH, howevar, recamuands o cedlingof 1 pmn foronny 20 minuto gomling

s
v § oo}
e, Yl
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6. Phenol

Phenol enters the bady Ly inhalation or skin ahesorption. It is bLoth
a skin irritant and sensitizer. Systemic effects of acute poisoning are
weakness, diaphoresis, headache, tinnitwus, shock, cyanosis, dack urine,
and death. Ridney domage may occur. Chronic phienol poiscning is rare,
but is characterized by vomiting, difficulty in cwallowing, diarrhea,
lack of appetite, lmadache, fainting, dizziness, dack urine, mental dis- .
turbances, and skin rash. Liver and kidncy damage and skin discoloraticn
may occur. Phenol may be detected in the blooxd or urine. The curxent

+r

TLV is 5 ppm. -
C. Results and Discussion ' . ' ’
l. The data frun the two studies are consistent with no demonstrable - .

effect of working at the Springfield plant on cause of death. fThis of
course is not the samez as saying there are no workers who developed
disease and died from that disease because of their jobh. However, if
this were the case the numbor of.such persons are too few to be detected
in the current data.by the mstheds cmployed.

2, The excess of cancer ard specifically of pancreas cancer ccen in the
first 86 deaths probably resulted because persons who died from cancer

¢ were sclectively found. While this initial steop was important and pointed
. out the nced for a camplete study, those initial results should rot be

r .. interpreted as showing that working in the, Springfield plant causes cancer.

L . . . . : A

.. 3,” In the NIOSH and Monsanto reports, there were slight excesses of

deallis fram cancer of the gastro-intestinal tract. RNo work history
* information was available. However, at our visit, Judith Killeen Zack

- ' - . . - » - i : [
- provided work history sumuaries for 44 perscons with gastro-intestinal
e Frmmd TT wamttmmm Vot daln erinre mlamlia o wmaad Prae Mlmm Vemad n LNl -
oy [ LYY e e et ht VY ek b Jrth Rt A s VoAl S da f MR Ram e ALY el A Ae k28t
K review, no association is seen with departments wnich would suggest
. causality. Again, this is nct to say that none exists, but only that .

if a.causal asscciation does exist, it cannot ke detected with the data
currently available (sece Tables I and IT). Duration of employment in
certain areas has not been considercd. . .

4. Monsanto irdicatcd that they are negotiating with the Univorsity of

.- Pittsbhurgh School of Public Health to do a retrospective cohort mortality
. study. Tihis should be done so as vo identify the parsons wis terminated

prior to veceiving vested pension richte and wio sudbecmontly disdl &
mortality study such as this would provide a cowplete picture of the
cancer wortality exporience to date, and also would pzmnit a more coin-
pPlete and appropriate examination of work history.
5. One major preblem with the proposed studv will he the difficuley n
assorbling work histories fran the microfibn. A large amount of extran-
cous material wos microfilnmed, and the cost and effort to abstract the
needed information will be high - missing data will be unavoidable as
well. Altermmative sources of information such as seniority lists and

(_ job qualification lists could be helpful if available.

. ' ' , RSV0024658
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p. Conclusions .

On the hasis of data available to us there appears to be little associa-
¢ tion of occupation with mortality.

IV. Recommendations

We reccmmend that a cohort mortality stuly be conducted with the use of
occupational information available on personnel and other records. If

this stuly is conducted on the basis of an outside contract to a private
institution, we recomacnd that a mechanism be found for an ilpartial scien-
tist, acceptable to both the company ard concernaed union ramixrs Lo revicw
the progress and outcomz of this study. The mortality experience should also
be updated beyord 1976.

V. Referances .
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2, D.H. Wegman, J.M. Peters, R. Jaeger, W. Burgess, L. Boden. Vinyl
: Chloride: Can the Worker Be Protected: New England Journal of
Medicine. - 294: 653-657  (1976). ' ' o

. 3 Ct;ljrerit Intelligence Bulletin:, Acrylonitr..i:le. NICGSH (1977).
4., Proceadings of Styrena - Butadiene ériefing; NIOSH (1976). ‘

5.  C. Meester et al. Mutagenicity of Styrcne and Styrene Oxide. Mut.
Research 563 147-152 (1977).

.6, NIOSH Criteria Domzrent: Occupational Exposure to Ejomaldehx;de. (1976)

7. NIOSH Criteria Document: Occuggational Exposure to Phenol. (1976) . .
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VII. f9ables (attached)
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DIGESTIVE AND PROSTATE CANCER - DEATHS

DISTRIBUTION BY.MOST REPRESENTATIVE DEPARTMENT WORKED

Cases Prostate Pancreas Liver Stemach Esophaqus Colon/Rectal TOTAL
Dznt, » 12 {3.27 Expt.} 6 (6.87 Expt.) 6 (3 Bxpt.) 10(7.7 Expt.) 6(4.2 BxXpt.) 16-(15.74 Bpt.)
SHEET 2 3 2 3 0 5 15
RESTNOX 1 1
SATLEX 1 ' 1 2 4
VUEPAK 1 1 2
PESIVDMES. ) '.

FOR'AILEHYDE .1, : 1
LUSTREY. 3 2 2 7
P 2 ' " 1 1 4
INT. PFOD. . ) .

T VAT, 1 1 1 3 2 8
SHIPPING/MATLS. 1 1 1 1 4
YAFD 1 1
GARDS 1 1 1 3
SHIFT POOL
RES. - SERV. 1 1 2
OTHER (3NG., LAI, -

IAB., STORERXI) 1 1 4
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o DIGESTIVE AND PROSTATE CANCER - -
DEATHS DYSTRIEUTICN BY EVER WORKED DEPARIVENTS
L -

Cases Prostats Pancreas Liver - Stemach  °  Esophagus Colon/Rectal " TOTAL
e 12 (3.27 Ecot.) 6 16.87 Bpz.) 6 (3 Bxpt.) 107 (7.7 xpt.) 6 (4.2 Ecpt.) 16-(15.74 BoE.)
SHEET 6 3 4 3 3 11 . 30
RESINGK 1 2 1 1 ' 3 9
SAFLEX 3 1 1. 3 . 8 16
VUEPRK | 1 1 2 2 1 1 8
RESIMENES - Urua . . -

fonmaldehyde, mela- ’ .

mine formaldchie h * : . 1l 2
FOR-ALEHYDE ) c 1 ' 1
LUSTREX 3 2 © 3 5 7 20
e ' 1 2 . 2 1 6
INT. PROD. . 1l 1 2
TANK TRUCK 1 1
MATNT. 1 1 1 3 3 5 14
SHIPPLIG/MATLS. 1 1 1 1 1 2 7
YARD . 2 1 1 4
GAFDS 1 1 1 "1 4
SHZFT FOOL 1 1 2
RES ,~SERV. : 2 ' 1 ' 1 ‘4

OTHER {ENG., IAY, LAB, ‘ _ : ,
STOREROOM) 2 2 1 2 _ . : 5 12




