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sussect NITRO PLANT HORTALITY STUDY oate  Oct. 22, 197¢
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The following information will be released to the news media
later today:

colbomde otmem .

A standardized mortality analysis has been completed of
a group of 121 workers believed to have been exposed to ?CDD. one
of a family of toxic impurities commonly called "diexin,” in an
industrial accident 30 years ago at Monsanto Company's Nitro, W.Va.,

plant. The study found no apparent excess in deaths from cancer or

cardiovascular disease. The tocal deaths observed (32) were also

‘less than expected when compared to the national average.

..-

The medical study was co-authored by Judith A. Zack, a
Monsanto epidemioclogist, and Raymond R. Suskind, M.D., Director of
the Insticute oflEnvironmental Health at the University of Cincimnat
Medical Center. A report of their findings will be published'in the

Journal of Occupational Medicine.

Y L lie b e n e st e d e

TCDD is someéiﬁes formed as a trace contaminant during
the production of cerCain‘induscrial chemicals. OCne of these is
the herbicide, 2,4,5-T, currently the subject of widespread
concroversy centering on its use in the defoliznt "Agent Orange"
in Vietnam and in agriculctursl applicatizns In the Uaited S:za:zes

and abroad.

(. -rore-
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The 121 Monsanto workers involved in this study

represent ail of the employees who were exposed in the accident
and who subsequently developed ''chloracne,' a skin disérder
commonly associated with dioxin.exposure., All 121 ceople were
traced through plant medical records, workmen's compensation files
and, where applicable, official death certificates. Thus, a

complete.follow-up was achieved.

According to the authors, the acute or short-term health
effects of dioxin exposure are described in the literature but
until now little has been known regarding the chronic or long-term

effects. They stressed that this analysis is important in that

ncoplasms or disease of the circulatory system was observed.in a
group of workers with a high peak exposure to TCDD (dioxin) followed
over a period of nearly 30 years."

. The 1949 Nitro plant accident is the earliest recorded
incident of dioxin exposure involving a population of this size.
Since then, over 20 dioxin-related industrial accidents have occurred
around the world, including a widely reported 1976 accident in
Seveso, Italy. |

Accordingly, the authors stated that the Nitro group
reoresents the best opportunity thus far, in teros ol people
¢xposed and duracion of latency period since exposure, to study

the leng-term effects of dioxin on mor=zality. PDespite the relatively

& . > -more -
: Er A more : k00413
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small number of deaths involved in the study, the authors said
that by auémenting these data with the results of comparable
mortality studies, the long-term effects of TCDD (dioxin) may be
more definicely evaluated."

This study will become a part of a larger analysis of
-not only mortality data but also of health information gathered
last June in examinations of over 400 present and former Nitro
plant employees by Dr. Suskind and his medical team from the
University of Cincinnati's Institute of Environmental Health.

Included in this larger study are both workers eiposed
during the 1949 accident and those not exposed at that time but
who worked in the 2,4,5-T operation between 1948 when the unit
started up and 1969 when Monsanto é¢eased production of the produ
A-control group of employees who worked in other areas of the pl
during that time frame is also being studied for comparative
purposes.

This extensive medical invescigation is being direccec
by Dr. Suskind. .His findings are expected to be published late:

this year or early ‘next year.

Separcment of Medicine &
Cavironmenzal Health

~=NTIAL
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Introduction

—

A major part of our industrial hygiene prcgram involves pro- .
cess and equipment design to reduce employee exposure to
process chemicals. For examole, the chlorophenols rehabili-
tation project has provided an in-line GLC to give us constant
analysis of the forward flow from the distillation column

and when complete this system will eliminate the need for
operators to routinely sample the forward flow, thereby
reducing exposure, The specific gravity indicator on the
control panel has the same purpose which is to eliminate or

at least reduce the amount of samwmling by the operators.

On tanks that require routine samples we are providing

totally inclosed samrling devices that will virtually eliminate
operator e#posure. The central fume scrubber has been in use
for many years but we are now using it more effectively to
reduce fume exposure at the dfumming station and to remove
fumes from the new tank car and tank truck loading systems.
Other major changes like the new control room and eating area,
level indicators to eliminate "sticking" tanks and new piping
and containment systems have changed our working environment
for the better. Alkﬁpugh the improvements mentioned and others
thaé will come in the future have gone a‘long way toward
reducing worker exposure they are not the ccmplete remedy for

reducing chemical exposufe.
XCa4&l}

The everyday work practices of each worker has a major impact
on his or her exposure level. It is important that you know

how to handle the toxic chemicals you use everyday and that

you use the woz’fcﬁ'ﬂgﬁﬁbﬁﬂné&{manual.C1319E
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our industrial nygiene program will consist of two major

parts: first to minimize exposure bv a combination of
engineering controls and work practices and second, to

detect any chronic effects as early as possible by regular

medical examination.

‘ FCONFI™ENTIAL o
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Medical Surveilance

A complete preplacement physical exam will be given to each
'employer working on a pérmanent basis in the chlorophenol
department. Complete physicals will be given thereafter on

an annual basis unless symptoms arise, at which time additional

information may be requested.

They physical examinations will include a medical histor?,

the standard Krummrich Plant physical, and a complete blood
count includihg a differential white blood cell count, red cell
count, white cell count, platelet coutn, hematocrit, hemoglobin,

a reticulocyte count, and a serum bilirubin.

Following is a copy ¢f the plant physical exam form which
outlines what is included in the physical. Audicmetric tests

and pulmonary function tests (measures breathing capacity) are

also give.

In addition to the annual physical examinations, personnel per-
manently assigned to the chlorophenols department will be examined

‘for a chlorocacnegenic response every six months.

Results of an employes examinations are available to him personall'
on regquest to the Medical Dept. If you have any questions about
them, you may make an appointment to discuss them with the company

physician. -

K00«135

CONFIDENTIAL

ennircT TO PROTECTIVE ORDER C13°0(



Page 22

_ APPENDIX E
TLV Data - Dept. 237
Caustic ‘ 2 mg/M3
Chlorine . 3"
Dichlorophenocl s " (guideline)
HC1 7"
~ Noise 90 dba
orthochlorophenol 5 mg/M3 (guideline)
Para~chlorophenol 5"
Phenol 19 ~
Soda Ash 15 "
Sulfuric Acid ) R

These are permissible exposure limits expressed as a time weighted average
for 8 hours. Short term (15 minutes) exposureg should be less than double the
above not more frequently than once per hour and the time weighted average
st not be exceeded.

K004} 4g

RETIIE, *':‘{ : c1321!



Page 23

The acuts effects of exposure Lo phenol are on the central
nervous system. Absorption from spilling phenolic solutions

on the skin may be very rapid. Symptons develop very rapidly
frequently within 15 to 20 minutes. Headache, dizziness,
muscular wsakness, ringing in the ears, irregular and

rapid breathing and weak pulse may develop, 0On contact

with the skin, the affected area is white, and there {s usually
no complaint of pain, later intense burning 1is felt with severe

skin burns often occuring.

Chronic poiscning following prolonged exposure to low'concentra:ion
of phenol can zesult in digestive disturbances (headéche,

fainting, dizziness) and skin eruptions. Chronic poisoning

may be fatal in cases where there has been extensiv; damage to

the liver or kidneys. Dermatitis resulting from contact with

phenol can also accur.

Phenol 13 readily absorbed through the intact and abraded
skin. Local damages to the skin include discoloration,
in!lammaﬁion. and in severe cases gangrene, Following oral

ingestion of phencol the mucous membranes of the throat

and esophagus may showv swelling with hemorraging of surrounding

CONFIDENT7AL,
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After absorption into the body, most of the phenol is oxidized, ¢

form and is excreted in the urine. Traces of phenol are also -

found in the feces and expired air.

Cci321o
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Chlarine

-—

Chlerine gas 1is primarily a respiratory irritant. It is so
irritating that externally low concentration of chlorine gas in
air are readily detectable by the average pérson. In higher
concentrations, the {rritacting effects of chlorine gas will
cause the individual to remove himself from the exposure unless
"he or she 1s trapped or unconscious. Liquid chlorine will cause
- skin and eye burns upon contact. When exposed to normal atmos-
pheric termperatures and pressurs, liquid chlorine will vaporize

to- chlorine gas,

The acute effects (short term, high exposure) of chlorine in
low concentration, will cause irritation of the eyes, mucuous
membranes, the respiratory tract and the skin. In higher
concentrations there is an increased irritation of the eyes,
coughing and difficulty in breathing. If the duration of
the exposure or the concentration of chlorine 1s excessive,
general restlessness, throat {rritation, sneezing and salivation
results. The symptoms of high exposure to chlorine are retching
and vomiting followed by difficult breathing. Liquid chlorine
upon contact wich gﬁé'skin or eyes will cause local irritation
and/or burns. All symptoms and signs of chlo}ine exposure resul
directly or iddirectly from 1ts 1irritating effects.

K00&415
The chronic effects (long term low exposure) of chlorine gas in
air may have minor irritating effects and may produce minor
symptoms after prolonged periods of expsoure. Repeated exposur!

to chlorine in low concentrations has not positively shown

COANEINEANTTAT r$37%
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chronic effects on health but may contribute {n aggravating

-

existing coadictions or increase susceptability to chronie

diseass.

KOQ4L52
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CHLORGPHENOLS

.

Chlorination of phenol produces a series of nineteen compounds
comprising mono-di-tri-tetra, and one pentachloro=-form. All are
crystalline solids at room temperature with the exception of ortho-
chlorophenol which is a liquid.

At this time, there is essentially no information in the
literature concerning the toxicity of chlorophenols to man,
Dermatitis in man caused by tetrachlorophenol and its sodium salt
have been reported. In laboratory tests, oral and subcutaneous leth:
doses of the chlorophencis produce similar signs of poisoning.
Restlessness and an increased rate of respiration appear a few
minutes after administration of a-and m-chlorophenol and are followe
a few minutes later by a rapidly developing motor weakness. Tremors
-and convulsions ‘can accompany these sympt;ms resulting eventually t¢
death., Similar signs are produced by the oral intake of p-chlorophi
From the work of several investigators it can be concluded that
increasing the chlorination of phenol causes a reduction in convul-~-
sion action caused by the chemical.

Additional laboratory tests have shown monochlorophenols causae
injury to the kidneyf. fat build up in the liver and hemorrhaging i
the intestines. HonocLlorophenoIs are excrated through the urine,

Generally speaking, monochlorophenols are considered slightly
less toxic than phenols but extreme caution should be taken whan

handling any phenclic compound.

Co
ey DENTIA;
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Toxicology

The meaning of the numbers used in the toxic hazard rating

section are explained in the following table.

TOXIC HAZARD RATING CODE

0 Nonej (a) No harm under any conditions

(b) Harmful only under unusual conditions
or overwhelming dosage.

1 Slight: Causes readily reversible changes which
disappear after end of exposure.

2 Moderate: May involve both irreversible and reversi-
ble changes; not severs encugh to cause
death or permanent injury.

3 High: May cause death or permanent injury after
very short exposure to small quantities.

U Unknown: No ‘information on humans considered valid
by authors.

Toxicity Ratings

An explanation of the toxicity ratings is given in the follos
paragraphs:

U=Unknown. This designaticon is given to substances which
fall into 6ne of the following categories: (a) No toxicity
information could be found in the literature and none was
known to the authors., (b) Limited information based on
animal experiments was available but in the opinion of the autha:
this information could not be applied to human exposures. In
some cases this information is menticned sc that the reader may
know that soﬁe experimental work has been done. (¢} Published

city data were felt by the authors to be of questionable validit

NALERBTREETAY k004154 51 3¢
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0 = No Toxicity. This designation is given to materials

which fall into one of the following categories: (a) Materialsg
which cause no harm under any conditions of use. (b) Materials
which produce toxic effects on humana only under the most un-
usual conditi&ns or by overwhelming dosage.

1 = Slight Toxicity. {a) Acute Local, Materials which
on single exposures lasting gseconds, minutes or hours cause only
slight effects on the skin or mucous membranes regardless of
the extent of the exposure. (b) Acute Systemic. Materials
which can be absorbed into the body by inhalations, ingestion
or through the skin and which produce only slight effects on
internal organs or systems following single exposures lasting
seconds, minutes, or hours, or following ingestion of a single
dose, regardless of the quantity absorbed or the extent of
exposure. (c) Chronic Local. Materials which on continuous
or repeated exposures extending over periods of days, months,
or years cause only slight harm toc the skin or mucous membranes.
The extent of exposure may be great or small. (d) Chronic
Systemic. Mategials which can be absorbed into the bedy by
inhalation, ingeééion or through the skin and which,produce
only slight effects on internal corgans or system following con=~
tinuous or repeated exposures extending over days, months, or
years. The extent of the exposure may be great or smalll

In general, those substances classified as having "slight
toxicity" produce changes in the human body which are readily
.reversible and which will disappear following termination of

exposure, either with or without medical treatment.

CONFIDENTIAL C13:
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2= uod.r;te Toxicity. (a) Acutas Local. Materials which
on singls aexposure lasting seconds, minutes or hours cause mod-
arate affects on the skin or mucous mamberanes. These eff;cts
may be the rasult of intense exposure for a matter of seconds or
moderate exposurs for a matter of hours. (b) Acuta Systemic.
Matsrials which can be absorbed into the body by inhalation, inges=-
tion or through the skin and which produce moderate effects followj
single exposures lasting secends, minutes or hours, or following;
ingestion of a single dose. (c) Chronic Lecal., Matcéial which
on continuous or repeated exposures extsnding over periods of
days, months or years cause moderate harm to the skin or mucous
membranes, (d) Chronic Systemic. Materials which can be ab-
sorbed into the body by inhalation, ingestion or through the skin
and which produce moderate effects following continuous or i
repeated exposures extending over periods of days, months or year:
Those substances classified as having "Moderate toxicity" may
produce irraversible as well as reversible changes in the human
body. These changes are not of such severity as to threaten
life or produce serious permanent physical impairment.
3 = Severe Toxicity. (a) Acute Local. Materials which
on single exposures lasting seconds or minutes cause injury to sk
or mucous membranes of sufficient severity to threaten life or
to cause permanent physical impairment or disfigurement.. (b)
Acute Systemic. Materials which can be absorbed into thé body
by inhalation, ingestion or through the skin and which can

cause injury of sufficient severity to threaten life following

CONFIDENTIAL coc4156

SUBJECT TO PROTECTIVE ORDER. 1299



Page 30

a single exposure lasting seconds, minutes or hours, or follow-
ing ingestion of a single dose. (c) Chronic Local. Materials
which on continuous or repeated exposuraes extending over periods
of days, months or years can cause injury to skin or mucous
membranes of sufficient severity to thresaten life or to cause
permanent impairment, disfigurement or irreversible change.

(8) Chronic Systemic. Materials which can bs absorbed into
the body by inhalation, ingestion or through the skin and which
can cause death or serious physical impairment following con~
tinocus or repeated exposures to small amounts extending oéer

periocds of days, months, or years.

KQC4Ls57
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HYDROCHLORIC ACID

General Information

Symonyms: Muriatic Acid; chlorohydric-acid: hydrogen
chlorids.

Description: Colorless gas or colorleas, fuming liquid;
strongly corrosive.

Formula: HCl

.Constants: Mol wt: 36.47, mp: ~114.3%, bp: -84.8°c. ~
d: 1.639 g/liter (gas) at 0°C; 1.194 at -36°¢.
{liguid). vap. press.: 4.0 atm at 17.8 C.

Hazard Analysis
Toxie Jazard Rating:
Acutes Local: Irritant 3; Ingestion 3: Inhalation
Acutae Systemic: U,
Chronic Local: Irritant 2.

Chronic sSystemic:U.

Toxiceology:
Hydrochleric acid is an irritant to the mucous
membranes of the eyes and respiratory tract,
and a concentration of 35 ppm causes irrita~
tion of the throat after short exposure. Con-
centration of 50 to 100 prm are tolerable for
1 hour. More severe exposures result in pul-

‘ monary edema, and often laryngeal spasm. Con-
centrations of 1,000 to 2,000 ppm are dangerous,
even for brief exposures. Mists of hydrochloric
acid are considered less harmful than the anhy-
drous hydrogen chloride, since the droplets
have no dehydrating action. 1In general, hyd-
rochloric acid causes little trouble in indus-

try, other than from accidental splashes and
burns.

CONFIDENTIAL K00+ 15
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HEALTH HAZARDS

(a) General--Anhydrous hydrogen chloride is a gas,
which has a highly corrosive action upon the skin and
mucous membranes due to the rapid absorption of the gas
on these surfaces, forming hydrochloric acid and heat.
Either the liquid or gas will therefore cause burns, if
in contact with any part of the body. If taken by mouth,
the acid may injure the gastro-intestinal tracts, whereas
breathing the anhydrous vapors may injure the respiratory
tract.

Either the gas or the ligquid are particularly damag-
ing to the eyes and prompt removal with copious guanti-
ties of water is essential, The vapor has such a sharp
and penetrating odor, that the inhalation of sericusly
toxic gquantities is unlikely, unless the victim is trap-
ped is impossible.

{b) A concentration of 50 parts per million of
hydrogen chloride in air cannot be tolerated for more
than one hour without the possibility of physical damage.

Acute Toxicity--Agueous or Anhydrous

{a) Eyes--~Contact of the eye with hydrogen chloride,
either as a gas or in solution, rapidly causes severe
irritation of the eyes and eyelids. If the acid is not
quickly removed by thorough irrigation with water, there
may be prolonged or permanent visual impairment or total
loss of sight.

(b) Skin-~Concentrated solutions are destructive
to clothing and, on contact with the skin, cause severe
burns unless promptly washed off. Repeated con-
tact of the skin with dilute solutions may lead to the
development of dermatitis. Exposure to the concentrated
vapor of hydrogen chloride, anhydrous may also result in
burns or dermatitis.

(c) 1Inhalation of excessive concentrations of hydro-
gen chloride vapors immediately produces severe irritation
of the upper respiratery tract, resulting in cough, burn-
ing of the throat, and a cheking sensation. Such an ex-
posure necessitates prompt voluntary withdrawal from the
contaminated atmosphere, when possible. Reactions encoun-
tered in man have usually been limited to inflammation and
occasionally ulceration of the nose, throat, and larynx.
Under rare conditions, if inhaled deeply, edema of the lungs

CONFIDENTIAL 139024
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Acute Toxicity--Aqueous or Anhydrous-Cont'd

may occur.

(d) Oral Intake-when concentrated hydrochloric acid
is swallowed, it causes severe burns of the mucous membranes
of the mouth. The mouth usually turmns white, and later brown. There i
pain in tha thrcat and stomach, difficulty in swallowing,
intense thirst, nausea, and vomiting, followed by diarrhea
and, in ssvera cases, by collapse and death.

Chronic Toxicity

Chronic peoiscning by hydrochloric acid, agqueous or

hydrogen chloride, anhydrous has not bean reccrdad and
with proper education and care, should not be  encountered.

Muriatic Acid (BCl)

Muriatic Acid is highly corrosive to most metals with

evolution of hydrogen gas, which is highly explosive when
mixed with air.

Both as a gas and in a solution as hydrochloric acid, it
is corrosiva and can cause severe and painful burns on con-
tact with any part of the body or if taken internally. The

mucous membranes of the eyes and the upper respiratory tract

are especially susceptible to irritating effects when exposed
to this acid.

Proper personal protective equipment must be worn when
handling Muriatic Acid.

K004 160
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