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The results of an {nvestiqition conducted during the period September 11,
1972 to November 9, 1972 by offfcers of the Nat]onaT Institute for Occupa-
tional Safety and rejlen (Ni0OSH) to ", ...determine whether any substance
normally found in the place of cnployment has potentially toxic effects

in such concentratiang g¢ used or found," have indicated that there is a
significant hazard to the neslth and well-being of the approximately 550
workers employe:d in the Peinforced Plastic Operations at North American
Rockwell in Ashtabula, Ohio. .

A colation of the Environ=ental and Medical conclusions .of the Hazard

Evaluation and the basts for these conclusions, in the best judgement of
the authors, ensues:

1. Exposures ta airborne dust in many areas of the plant are far in

excess of ACGIH recorrended standards, as well as, OSHA promulgated

. standards. An appreciable fraction of airborne dust in this plant has
been demonstrated tu he of respirable character. These exposures have
caused damage to the skin, nasal and pharyngeal mucosa, as well as having
caused conjunctival! irritation in workers at this facility. Furthermore,
the respirable fraction of this dust may present an unknown potential
danger to the pulmenary structures of these workers. -

2. Many chenical vepors are simultaneously present in several of
the plant work arcas and have been documented to reach transient, high
concentrations. Acetone, cellosolve acetate, isobutyl alcohol, isopropyl
alcohol, methyl celliusolve, methyl isobutyl ketone, methylene-chloride,
methyl ethyl ketone, nurmal buty] acetate, styrene, toluene, and xylene
have all been found in the plant atmosphere. Although none of the organic
vapor samples collected by NIOSH exceeded individual Federal Standards,
the NAR Officials of the Ashtabula facility have themselves documented
the presence of liaht hydrocarbons (i.e., pentane, hexane, etc.) (upper
range 1,000 to 1,709 ppm), methylene chloride (200 to 8,000 ppm),
styrene (600 to 1,207 ppa), toluene (350 ppm), and xylene (300 to 1,850
ppm). However, to date these concentrations have been only measured as
peak transient Invels and do not represent time-averaged concentrations.
In addition, there 19 o potential exposure to unknown chemical combina-
tions and possibir rutentfation of toxic effects of certain chemicals.
o4 In our judgement, tne vipasure to various organic vapors has led to
: subjective symptoris ot headache, nausea, vomiting, dizziness, generalized
1 weakness and possiuly chronic fatigue in the workers at this establishment.

T iﬂi....d_..l.'

3 3. The plant ventilation system as a whole is grossly inadequate.
i Local exhaust ventilation s all but nonexistant. Paint booths and

other ventilated work areas (downdraft sanding lines, preform machines
' etc.) suffer trom poorly designed and maintained air moving systems.
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I. SUMMARY DETERMINATION

Section 20(a)(6) of the Occupational Safety and Health Act of 1970, 29
U.S.C. 669(a)(6), authorizes the Secretary of Health, Education, and
Welfare, following a written request by any employer or authorized repre-
sentative of employees to determine whether any substance normally found

in the place of employment has potentially toxic effects in such concen-
trations as used or found.

The National Institute for Occupational Safety and Hea?th (NIOSH) received
such a request from an authorized representative of employees regarding
exposure to an unknown substance(s) at the Reinforced Plastics Operations
(RPO) of the North American Rockwell (NAR) facility in Ashtabula, Ohio.

The substances used or found in the workplace with potentially toxic
properties are listed below with their respective exposure standards as

promulgated by the U.S. Department of Labor (Federal Register, Volume 37,
§1910.93, October 18, 1972).

SUBSTANCE _ e . STANDARD CONCENTRATION*
Acetone : B ¢y ) 1000 ppm **
Dimethyl Aniline : ‘ 5 ppm
Isobutyl alcohol ; : 100 ppm
Isopropyl Alcohol : : . 400 ppm
Normal butyl acetate : ’ 150 ppm
Methyl Cellosolve : o 25 ppm
Methyl ethyl ketone- ' 200 ppm
Methyl isobutyl ketone - 100 ppm
Methylene chloride : 500 ppm
Styrene 100 ppm
Toluene ; 200 ppm
Xylene 100 ppm 3
Dust (Nuisance) 15 mg/m3***
Fiberglas Dust (Considered a nuisance dust) 15 mg/m

*Eight-hour time weighted averages.
**ppm - parts of vapor or gas per million parts of contaminated air

*#**mg/m3 - milligrams of substance per cubic meter of air.
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Sufficient, tempered make-up air is not provided, and the relative locations
of roof intake and exhaust structures makes air cross circuiting a definite
possibility. Inadequate ventilation has undoubtedly contributed to the

development of high concentrations of dust and transient h1gh concentrations

of organic vapors and the consequent symptomatoiogy found in the workers
at this facility. _

4, The exposure to harsh chemicals without adequate skin protection
has led to the frequent occurence of irritant cutaneous erupt1ons

5. Appropriate warning labels for the materials used in this plant
aré virtually unknown. In general, the employee population exhibited very

1ittle knowledge concerning the toxic propert1es of the materials in their
workplace. .

6. There is no program in this facility to educate workers about the
use and maintenance of personal protective equipment. Furthermore, the

management and workers displayed a d1st1nct lack of knowledge regard1ng the _
need for such equipment. : : '

7. The health capabilities of this faci]ity are insufficient for the

number of workers employed and the types of hazards that are found in the
workplace. .

The following recommendations are suggested to a]léviate hazardou§ in-p]ant
conditions as outlined in this report:

1. Ventilation. There is a demonstrated need for an indepth study
of the plant ventilation systems. This study-should be conducted without
delay. (Many ventilation problem areas already have been outlined in

~Sec. IV, part B.) It is suggested that a reputable ventilation and

industrial hygiene firm be retained to do this work. If NAR has qualified
ventilation and industrial hygiene personnel available at the corporate
level, they may be able to provide this service. Once the study and
design work are complete, new construction and modifications of existing
equipment should proceed at once.

2. Respirators. In general, respirators should be. used only when
it is not feasible or poss1b1e to hold contaminants to an acceptable level
by engineering controls. It is urged that such controls be provided
wherever possible. Until such controls can be provided, there may still
be areas in which workers should be required to wear respirators (eg.
sanding operations). Even after controls are provided, there may still
be areas in which respirators will be required (eg. paint spray booths).
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A respiratory protective program should be established and maintained which
includes the general requirements described in American National Standard
288.2-1963, "Practices for Respiratory Protection”.

3. Protective C1othing. Appropriate protective clothing should be
provided in areas where harsh chemicals are used. The proper types of
gloves and aprons if necessary should be made available to employees. The
purchase and wearing of safety shoes should be encouraged. Certain types
of head gear should be worn in sanding and paint spray areas to prevent
dust from being deposited in the hair and ears of workers. Cloth muffs
or soft cotton (applied to the ears before the shift) may provide adequate
protection. Cloth caps or hats may adequately protect the hair.

4. Eye Protection. Safety glasses should be requireddin all work

areas of the plant. Where added protection is necessary, chemical goggles
or face shields should be prov1ded

5. MWarning Labels. Appropriate warning 1abels should be affixed to

all materiais used in the plant. These labels should apprise the workers

of potential hazards and provide directions for emergency action in the
event of accidental over exposure via 1nha1at1on, 1ngest10n, etc

6. There is a demonstrated need for an 1mprovement in- the health
capabilities of this facility. Recommended Guidelines for the design of
an Occupational Health Program may be found in Append1x C of the Full

roammEn - e

Copies of the Summary Determination as well as the Full Report of the
Evaluation are available from the Hazard Evaluation Services Branch,
NIOSH, Rm 508 Federal Post Office Building, Cincinnati, Ohio 45202.
Copies of both have been sent to:
]
" a) North American Rockwell RPO

b) President of Local #1723 U.A.W.

c) Safety Representative of Local #1723 U.A.W.

d) U.S. Department of Labor - Region V.

For purposes of informing affected employees of the results of this investi-
gation, the employer shall post a copy(s) of this Summary Determination for

a period of 30 calendar days at or near the work places of affected employees.

-
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I1. INTRODUCTION _ Y

Section 20 (a)(6) of the Occupational Safety and Health Act of 1970,

29 U.S.C. 669(a)(6), authorizes the Secretary of Health, Education

and Welfare, following a written request by any employer or authorized
representative of employees to determine whether any substance normally
found in the place of employment has potentially toXic effects in such
concentrations as used or found. | h “

The National Institute for Occupational Safety and Hea}th'(NIOSH) o
received such a request from an authorized representative of employees
regarding exposure to an unknown substance(s) at the Reinforced '

" .Plastics Operations (RPO) of the North American Rockwell (NAR) facility

in Ashtabula, Ohio.

This facility is involved with the manufacture of reinforced plastic
(fiber glass) truck parts for the Ford Motor Company (FMC), Interna-
tional Harvester Company (IHC), Mack and Dodge Trucking concerns.

-

II1. BACKGROUND HAZARD INFORMATION .

‘There are more than sixty bulk chemicals utilized in the RPQ and

through indirect and direct research, the following list of potentially
toxic substances has been identified from the original formulary.

The occupational health standards as promulgated by the u.s. Depart-

‘ment of Labor (Federal Register, Part II, 1910.93, Table G-3)

applicable to substances of this evaluation are as follows:
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"EIGHT HOUR TIME -

SUBSTANCE ‘ . - WEIGHTED CONCENTRATION
Acetone 1000 ppm
Dimethyl Aniline : _ 5 ppm
Isobuty] alcohol S . 100 ppm
Isopropyl alcchol . _ s 400 ppm
Normal butyl acetate B N 150 ppm
Methyl Cellosolve I | 25 ppm
Methyl ethyl ketone | - 200 ppm
Methyl isobutyl ketone 100 ppm
Methylene chloride ' o _ 500 ppm
Styrene A = o 100 ppm
Toluene o ", 200 ppm
Xylene .. "100 ppm
Dust (Nuisance) - ls'mg/m3
Fiberglas Dust (considered a nuisance dust) 15 mg/m3

The following 1ist of substances contain the most recent TLV's adopted
by the American Conference of Governmental Industrial Hygienist (ACGIH),
as well as, certain physical properties and known toxic effects reported
in the scientific literature. '

Methyl Ethyl Ketone - Threshold Limit Value (TLV) - 200 parts of vapor

or gas per million parts of contaminated air by volume at 25°C and

760 mmHg. pressure (ppm); Physical properties - boiling point (b.p.) -

' 79.6°C, vapor pressure (v.p.) - 100 mmHg., vapor density (v.d.) -

2.4 (air=1), evaporation rate (e.r.) - 2.7 (ether=1), flash point (f.p.) -
86°F. Toxicity - Vapors are known to cause marked irritation to the
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Fatigue lasted for hours. At 300 ppm fo; 8 hours, symptoms were more
prohounced. At 600 ppm for 3 hours, mental confusion was prominent
and nausea, headache, dizziness were reported. Pupils were noted to
be dilated and accomodation was impaired. Effects at this concentration
persisted for hours and subjects complained of insomnia, fatigue and
nervousness on the second day post-exposure. These studies lasted for
3 months and there were no findings of chronic systemic toxicity. It
has been stated(]s) that industrial experience fails to provide
evidence for a TLV below 200 ppm on the basis of irritative and narcotic
effects in workers exposed at or near this concentration.

Xylene - TLV - 100 ppm; Physical properties - b.p. 138-44°C, v.p. 5
10 mmHg., v.d. - 3.7, f.p. - 63-77°F. Toxicity - Similar to toluene
though more pronouncgd(z). Gerarde(]7) has listed headache, fatigue,
lassitude, irritability and gastrointestinal disturbances such as
nausea, annorexia and flatulence as the most frequent manifestations

of excess xylene exposure. The TLV is recommended to prevent irritant
and narcotic effects. It is believed that no signif{cant chronic injury
will result from continued occupational exposure at this 1eve1(18).
Methylene Chloride - TLV - 500 ppm; Physical properties - b.p. 40°C,
v.p. 440 mmHg., v.d. - 2.93. Toxicity - Dizziness, nausea, paresthesias,
headache (sense of fullness in the head), sense of heat, dullness,
lethargy and stupor have all been reported in connection with exposure
to mefﬁy1ene chloride vapors(lg)

Very high concentrations may lead

to loss of consciousness. Industrial exposures(20’21’22L

,'ranging from

t+500 - 5000 ppm have led to poisonings from narcotic effects. HNeura-
sthenic disorders, digestive disturbances, and liver disease has also
been attributed to this chemical. Until quite recently, methylene

chloride was considered the least toxic of all the chlorinated

-———
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hydrocarbons and a TLV was proposed at 500 ppm. _However, during the
last year, Stewart(ZB) has demonstrated that methylene chloride will
induce the formation of carboxyhemoglobin by an unknown mechanism. .

This will occur with levels as low as 200 ppm and until the exact

significance of this ominous finding is determined, the TLV Standards
Committee has prcposed lowering the acceptable level to 250 ppm.

1

Isopropyl Alcohol - TLV - 400 ppm; Physical praperties - b.p. 82.4°C,

v.p. - 44 mmHg., v.d. - 2.08, f.p. - 53°F. Toxicity - The principal
effects are those of narcosis(ze . Ne]sontzs), has found 400 ppm to
cause mild jrritation to the yes, nose and throat but not narcosis.
A small part of isopropyl alcohol is bio-converted to acetone in
V1v0(26,27,28) and in combination with acetone exposure, one might
infer that a synergistic action will ensue. The TLV has been set at

the present level on the basis of Nelson's work.

Isobutyl Alcohol - TLV - 100 ppm; Physical properties - b.p. - 108°C,
v.p. - 12.2 mHg., v.d. -2.56, f.p. - 82°F. Toxicity - This chemical
is-s1ight1y irritating to the skin of man(aa), however, most of the
toxic symptoms are based on animal studies which have shown that
isobutyl alcohol and n-butyl alcohol have similar effects. These
include jrritation of the nose, throat and eyes, corneal inclusions,

headache, vertigo and drowsiness. With levels of 100 ppm, these

symptoms are reportedly minimal and a TLV on the basis of known human

work with n-butyl alcohol has been suggested at 100 ppmgzg).

n-Butyl Acetate - TLV - 150 ppm; Physical properties - b.p. - 124.6°C,
v.p. - 15 mmHg, v.d. - 4.0, f.p. - 84°F. Toxicity -~ The signs of
excessive exposufe have béen described as irritation of thé eyes, nose
and throat followed by a relatively slow gradual onset of narcosis.
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The recovery is slow ;; well after the exposure ceases(30). It has been
reported that no anesthetic symptoms occur at levels of 400-600 ppm for
2-3 hours duration but eye irritation may occur at 200-300 ppm. " The

TLV has been recommended to prevent significant irritation to the eyes

and respiratory passages(Bl).

Methyl Cellosolve - TLV - 25 ppm; Physical properties - b.p. - 125°C
vV.p. - 9.7 mmHg., v.d. - 2.6, f.p. - 150°F. Toxicity - In human exposures
the cardinal findings are weakness, somnolence, headache, gastrointestinal

upset, nocturia, loss of weight, burning of the eyes and transient mental
(32) :

retardation Macrocytic anemia has been reported as a common finding
in cases where chronic exposure has occurred(33). Exposures in the

latter instance revealed that Tevels of 25 pom were found with the windows
open and 75 ppm with the windows closed in this place of work. Skin
‘absorption is reported to be appreciab]é in animaTs(34).

of Greenberg's findings(33)

On the basis
, the TLV has been set at the present level.

Dimethyl Aniline and Diethyl Aniline - TLV (DMA) - 5 ppm; Physical
properties - (DEA) - b.p. - 215°C: (DMA) - b.p. 192.5°C, v.d. - 4.2,
f.p. - 170°(open cup).  Toxicity - These chemicals are capable of
producing methemoglobin formation jn vivo(35’36).

fhe formation of

‘ methemoglobin will result in a decreased ability of .hemoglobin to

carry oxygen and result in fatigue, weakﬁess, tachycardia, headache,
dizziness, shortness of breath, and with very ‘high concentrations, hypo-
tension, coma and death. Cyanosis is prominant feature of methemoglo-
binemia. - This has been called "blue 1ip" or "huckleberry pie" face

and this sign may be recognized with levels of methemoglobin at 15 per
cent. The above described symptoms will begin to appéar as levels
approach 40 per cent. Without any definitive therapy other than removal

B —
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(provided that thorough cleansing has taken pTace). These compounds are
readily absorbed through cutaneous structures and even dust that remains
in contact with the mucous membranes of ‘the nose or throat may prolong
recovery[37). In view of the seriousness that certain authorities relate

to the effects of exposure to these compounds, a low TLV has been set(38).'

Isophthalic Acid and Phthalic Anhyride - TLV - (phthalic acid) 2 ppm;
Physical properties - b.p. - 284°C(phthalic anhyride).” Toxicity - A

- potent skin, eye and upper respiratory irritant and causes skin and

possibly pulmonary sensitization(39). In workers exposed to this group

of chemicals in a plant invelved with their manufacture, conjunctivitis,
bloody nasal discharge, bronchitis and emphysema were found. Air con-
centrations of 30 mg. per cubic meter cause definite conjunctival
frritation(ao). The above information has 1éd to a loiw permissable
standard. ) ' < @ S

Dust (Nuisance) - TLV - 10 milligrams per cubic meter (mg/ma). Toxicity -

Nuisance dusts are called biologically "inert" but the latter term is
inappropriate(q]) to the extent that there is no particulate which does
not evoke some ce11u1ar response in the lungs when inhaled in sufficient
amounts. Excess amounts of these dusts may seriously reduce visibility,
may cause unpleasant deposits in the eyes, ears and nasal passages, or

.cause injury to the skin or mucous membranes by chemical or mechanical

action per se or by vigorous cleansing procedures necessary for their
removal. The TLV is based on the above information and is described
for air-suspended particles that are greater than respirable diameter.
If particles of respirable diameter are present or are collected, a
limit of 5 mg/m3 must be attained. : _—
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Fiberglas-Plastic Dust (also Fibrous Glass Dust) - TLV - classified as an
{nert nuisance dust. Toxicity - The only well accepted effects of this
material are that of upper respiratory tract irritation(42), eye and skin
1rritation(43). In California, during the period extending from January
1960 to June 1962, 691 cases of occupational disease were attributed to
fibrous glass exposure. Of these, 38 were primarily problems of respira-
tory tract irritation and the remainder involved the effects of fibrous
glass on the skin and eyes. The most commonly reported respiratory
problems attributed to this exposure were bronchitis, pharyngitis,
rhinitis, asthma, laryngitis, sinusitis and in one case a nosebleed.

Skin exposure is usually manifest by pruritis to which the exposed
individuals usually develop a tolerance and eye effects are usually
1imited to a mild conjunctivital irritation. To date, many investigators
have examined humans and animals exposed to fibrous glass for evidence

- of pulmonary 1esions(44’45’46). A1l evidence tends to place this dust in
. an inert category, however, it should be pointed out that a well-defined
epidemiologic study to conclusively prove this theory is lacking. Some
invesiigators have shown that when the material has a calcium carbonate
filler rather than a calcium sulfate filler, it may be capable of pro-
ducing transient and reversible pneumoconiotic lesions(47g. This has
not been shown in humans.

It is important to note at this point that there is relatively little
known about the additive effects of these compounds except to say that

the concensus on this point favors enchanced toxicity. Also, the

potential formation of new wompounds or recombinant chemical forms

is also an area in which a paucity of knowledge exists. In one area,
however, the observed synergism between sulfur dioxide and particuTates(aa)
suggests that the former is probably absorbed onto the surface of
particles of respirable size and could deliver an injury at the site
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this report will address only those problem areas. The entire RPQ is
comprised of five buildings, with Buildings 1 and 3 situated in a
West-East fashion respectively (see Fig. 1, Sec. VII). These two

structures are connected by a surface annex which serves as a storage
area.

There are approximately 550 workers employed in the RPO at present.
The labor force distributed in the two buildings of interest works on
a three shift schedule in which there is a decrement ir the number of
people on the job with each successive shift. The third or all night
shift has a mere ske’2ton crew to keep operations in working order for
the day and evening activities. Approximately 60 per cent of the

workers are women. The United Auto Workers Union (UAW) represents the
labor force at this facility.

A description of the processes observed in our many walk-throughs begins
with the transport of chemicals from areas outside of the buildings.
A1l chemicals are brought into the Eastern mest area of Building No. 1,
into a section called the "mixing room". The principal components of
the unfinished truck parts are a styrene resin material which is in a
1iquid form and may be either of a relatively new "low shrinkage"
variety or an older conventional resin; and bulk fiber glass in sheets
or reels of cord. Men in the mix room are charged with the distribu-
tion of these substances and most other chemicals to the areas of the
plant in which they are used. In addition, these men are responsible
for the formulation of certain paints and other compounds which impart
a distinctive, unpleasant odor to this work area. The area is poorly
ventilated (see Ventilation Survey, Sec. IV B. for all specific
references to genéra1 ventilation in this section).



(3

17

The Light Press Area 6&&upies a major part of the Eastern section of
Building No. 1 and the Heavy Press Area is more centrally located in
this building. (Each of these operations is essentially concerned
with the manufacture of a similar product.) In the Light Press Area,
workers line small molds with pre-cut sheets of fiber glass over which
they pour liquid resin described above. This mold is then placed under
the press which has a heated metal form that is tooled to create the
desired shape. After 10-15 minutes of heating, a shiny plastic truck
part can be lifted out of the press. Motor driven sanding machines
are operated manually to smooth rough edges of the part before it is
transported to assembly and finishing areas for further work. The
press operators in this area were noted to be exposed to visible dust
generation with no local exhaust systems to clear their working envir-
onment. They weré not provided with personal protective gear.

The Heavy Press Area (See Photo. 1, Sec. VII) is used for the production
of large sized parts. Initially, there are many large rotating screens
("pre-forms") that conform to the shape of the desired part. There is
a suction draft on these screens that causes adherence of the crushed
fiber glass being sprayed onto their surface. Simultaneously, the
fiber glass mat being formed on the surface of the screen is sprayed
with a binding agent that acts like a glue, permitting the soft form

to hold its shape after it is peeled off the suction "pre-form". There
are two operators at each "pre-form" who are exposed to airborne glass
fibers. In all instances, the workers interviewed during the walk-
through, complained of an itching of exposed skin which was especially
troublesome when they had originally started on this particular job.
They were provided with no protective gear. At any rate, this large,
soft form is then taken to a heavy press operator who covers the part
with a liquid resin and places it into the press. Again, the part

.
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ts heated into a hardened plastic form and then sanded at this site
prior to its transport to other areas of the facility. The dust
level generated in this area is of a greater magnitude than the
Light Press Area and there is either ineffective or absent exhaust

provisions for this section of the plant. Workers are provided with
no protective gear.

In the various assembly and finishing areas of Buildings No. 1 and
3 the parts undergo further processing before they can be painted.
In both operations, the workers are using a polyester solka floc
bond which is referred to as 50-50 bond. This 50-50 bond is com-
prised of a mixture of solka floc, cab-o-sil, styrene and also
contains DMA. It has two separate components.which must be com-
"bined at the work site. The reaction was noted to be grossly
exothermic and produced a distinctive obnoxious odor. The 50-50
bond is used to cover defects in the truck forms, as well as

providing a type of glue function where metal reinforcing struts
will ultimately be placed.

In the Buck assembly areas (See Photo. 5, Sec. VII), different parts
of the form are attached together (eg. where applicable, for instance,
headlight forms are fastened to a truck hood). These pieces are then
placed into a "Buck" where they are prepared for reinforcing metal
inserts. The preparation consists of manually wiping areas of

the hood with methylene chloride. The methylene chloride is applied
with a rag by workers who are neither supplied with rubber gloves

nor respirators. Then, the 50-50 bond is placed over the methylene
chloride and a mechanical buck is set in motion to press the metal

pieces into the structure. These assembled parts are transported
to the finishing areas.
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on wires) as the conveyo;-moves them through the booth. As a result,
the painter must spray in a direction away from the water wall, which
oﬂviously renders the entire exhaust mechanism ineffective (See Photo 7,
- Sec. VII). Workers in the latter instance were noted to have paint

spray on their face and in their hair which was particularly annoying
to them,

The conveyor then moves the freshly painted parts directly to the ovens
where the finish is baked in. In some instances, parts are routinely
routed back through finishing lines to patch obvious defects before
they can pass quality control. The ovens are all in close proximity
to the assembly and finishing lines and the question of vapor leakage

* was raised repeatedly by the workers as we made our inspections. These
ovens are fossil fueled and attain temperatures between 230-290°F.
depending on the type qf oven and the type of part passing through it.

Once the final part passes quality control it is then ready for shipping
to the appropriate truck manufacturer. Many of the fine details of J
this operation have been deleted for the sake of a succinct presentation.
As mentioned, upwards of 60 bulk chemicals are being utilized in the
facility and many of these are solvents capable of orgénic vapor emmission.
It should be mentioned at this point that the powerful smell of styrene
p.ervades every area of this facility and tends to obscure other unpleasant
~odors which can only be detected when one is in direst contact with them.
On all occasions of our inspections, the authors themselves developed
headache and nauséa which frequently necessitated moving out of doors for
a few moments of respite in the fresh air. This is noted at this point
in the report as it made an unusual impression during our plant walk-
throughs. . o '
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There was adequate empgricaT evidence from our observational surveys
to suggest the following:

1. The worker complaints elicited on walk-throughs (and described
{n more detail in the medical section) were valid and related to a
sub-standard work enviornment in many instances..

2. Many areas of the plant were excessively dusty (This had been
documented on previous occasions by other investigafive agencies.)
(See Photo. 8, Sea. VII).

3. Poor work practices were noted in many areas of the ?éciIity.
Some of these are mentioned above in terms of the lack of protective
gear for workers using fiber glass; improper paint spraying techniques
again with no protective gear; open chemical dumping in an area outside
of the North wall of Building 1; the handling of potentially harsh
chemicals without rubber gloves; excessive dust generation in the
absence of effective exhaust or ventilation techniques.

4. There was generally poor ventilation pfoﬁisions for both
Buildings No. 1 and 3.

5. In light of the above findings, the strong possibility of one

or more chemicals causing a type of organic vapor intoxication seemed
quite plausible. ' |

6. It was determined that there was significant intra- and

" inter- departmental strife in the spheres of management and labor
relations. This may or may not have played a role in the present
dilemma but most certainly, the aura of cooperative effort between
effected parties was lacking. Undoubtedly, this situation served to

retard positive actions to bring forth a solution designed to help
the NAR worker,
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B. ENVIRONMENTAL EVALYATION

On September 14 and 15, 1972, a follow-up environmental survey was
conducted by Dr. Bobby J. Gunter and Messrs. Raymond L. Ruhe and
Robert E. Rosensteel. The purpose of this survey was to obtain
measurements of employee exposure to dusts and vapors.

Employee exposures to airborne dust were measured using personal air
sampling equipment which sampled air in close proximity to the employee's
actual breathing zone. MSA Model G, battery powered vacuum pumps were
used to draw air through open-féce Millipore air monitors fitted with
analytically preweighed, 37 mm Type AA, 0.8 micrometer pore size
cellulose filters. Air sampling rates were maintained at two (2)
liters per minute by periodically adjusting the calibrated rotameter
of each MSA pump, throughout sampling periods of one to one and
one-half (1 to 1.5) hours duration. Filter monitors were attached

to workers in an inverted orientation at the lapel or collar. In this
matter sixty-six (66) personal exposure dust samples were gathered.
These filter samples were returned to Cincinnati where they were
analytically conditioned and weighed.

Calculated personal dust exposures are presented in Table V, Sec. VII.
It should be noted that only part of the full working shift was sampled.
_ However, due to the repetitive nature of the work in the plant, these
~concentrations should closely approximate eight-hour, time weighted
average exposures. It is readily apparent from the data that in many
areas of the plant, personal dust exposures far exceed the American
Conference of Governmental Industrial Hygienists' recommended time-
weighted-average nuisance dust standard of 10mg/m3 and also the OSHA
nuisance dust standard of 15mg/m3. It should be noted that the
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individual chemical vapé}s were exceeded during the period samples. It
must remembered that samples were only a few minutes duration. There
can be only speculation as to what true contaminant levels exist on an
eight-hour, time weighted average basis. Considering the wide variety
of chemical substances used in the plant, it is strongly suspected that
other vapors may also be present in the work atmosphere at various times.
Many plant processes involve the direct handling of volatile chemicals.
Due to the general lack of local exhaust ventilation within the plant,
the possibility exists that chemical vapors may be transiently present
in high concentrations. To accurately document employee exposure in
these types of conditions would require extensive environmental sampling.
Obtaining a statistically sound number of samples would be relatively
easy. However, each charcoal tube air sample requires approximately four
hours of analytical time for complete analyses. With this situation
prevailing, it is necessary to proceed with a modest number of samples
keeping in mind the limitations of the data.

Another consideration in this evaluation is that 1ittle is known regarding
human or animal exposure to a number of chemical vépors all present at
the same time. The American Conference of Governmental Industrial
Hygienists in their 1972 TLV publication suggest that "in the absence of
information to the contrary, the effects of different hazards should be
- considered additive". Furthermore, they state that "when a given opera-
tion or process characteristically emits a number of harmful dusts,
fumes, vapors or gases, it will frequently be only feasible to attempt
to evaluate the hazard by measurement of a single substance. In such
cases, the threshold limit used for this substance should be reduced

by a suitable factor, the magnitude of which will depend on the number,
toxicity and relative quantity of the other contaminants ordinarily
present." |
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In addition to the environmental sampling conducted on November 9, 1972,
an examination of the plant's ventilation system was made by Messrs.
Clark Humphreys and Alan Gudeman from NIOSH's Engineering Division. The
results of their survey shall be discussed at length in the paragraphs
to follow. The discussion is arranged by work area and ventilation
system. Recommendations for improvement of ventilation are made within
the discussion.

Building No. 1, Heavy Press #42

The sanding operation at this location produced significant quantities of
dust in the worker's breathing zone. (See Sample No. 48, Table V,

-Sec. VII.) An attempt was being made to capture the dust by means of

a hood located fifteen to thirty (15 to 30) inches from the point of
dust generation. (See Photo. No. 1, Sec. VII.) The face area of this
hood was considerably smaller than the part being sanded. ' This operation
could be greatly improved by providing a booth of proper size with
adequate exhaust, I iy : B *

Similar sanding operations were noted in other area of the plant to
have no dust control. ' '

Building No. 1, Preform Machines #9 and #10

| o . . o
These units were apparently intended to be completely recircu1ating; The
centrifugal fans, which draw the air through the forms, discharge into
large screened enclosures at the top of the units. These screened |
enclosured were supposed: to remove the entrained fiber giass and return
clean air to the workplace. (See Photos. Nos. 9 & 10, Sec. VII.) These
screened enclosures were found to be open and the fiber laden air from
the centrifugal fans was being partially exhausted through the roof of
the building by large axial flow fans.” The fiber capture and exhaust was

not complete, as indicated by the fiber glass falling back to the plant
floor. ' .

© e — ————
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Two methods by which the above conditions might be improved are described
below: ' ' ;

a) Change existing centrifugal fans to discharge directly to
- — the outside, as now being done on some of the smaller preform
machines. ' -

b) Hand skirting from the ceiling to enclose the top of the
units as much as possible. This would in effect provide a hood
over the machines. Hooding would reduce the amount of room air
that would have to be exhausted to achieve acceptable conditions.
(Note: Even with hoods over the machines, the volume of air dis-
charged by the axial fans must be greater than that discharged by
centrifugal fans. The relative capacities of the two types of
fans should be ‘checked.) '

Building No. 1, Canopy Hood in Chrysler Engine Cover Line

This hood was not in operation during our visit and therefore, we had
no opportunity to observe its operation. The horizontal dimensions of
the hood appeared small for the work area under it; but the fan size

~ seemed more than adequate. When in operation, worker's are reportedly
located on opposite sides of the hood. The hood could be made more
effective by closing the other two sides.

Building No. 1, Binks No. 2 Spray Booth

 This down draft spray booth was operating very'unsatisfactori1y at the
time it was examined. Swirls of paint spray were being carried up the
outside walls of the booth and then blown down into the worker's
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breathing zone. 0cassiona11y, clouds of paint spray were noted to
esgape the paint booth and travel into the outside work area. It
was reported that a Binks representative had already made recom-
mendations for the installation of baffles to eliminate these
difficulties. Changes of this nature are needed and should be
made immediately. The workers in this booth were not wearing
respirators at the time of the survey.

Building No. 1, Water-Wall Paint Spray Booths in Ford and

White Fender Line '

The spraying procedures used in these booths at the time they were
'examined were unjustifiable. Flat parts, perhaps ten inches wide

and three to four feet long were moving through the booths on a
conveyor line. To paint both sides of the parts, the spray painter
had to stand, first on one side of conveyor line and then on the other.
This forced the painter to stand between the water-wall and the
conveyor half of the time. (See Photo No. 7, Sec. VII.) It is
suggested that parts be suspended from the conveyor line in a

manner that would permit the painter to rotate and paint both surfaces
from the upstream side of the work. ' '

The air velocity through these booths was noted to be quite Tow.

This was due, at least in part, to poor design. Much of the air
being handled by the fans was not flowing past the workers, but was
entering at the ends of the booths between the conveyor line and the
water-wall. Although the parts on the conveyor line were quite small,
the openings at the ends of the booths were four to five feet wide
and the full height of the booths. These openings should be baffled
to provide only enough opening for the conveyor and the work to pass
through. The baffles should be moveablg so that they may be adjusted

-
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to suit the size of work on the coﬁveyor. The Iarge'overhead opening
between the two booths should also be closed. The purpose of the
recommended baffling is to guide as much of the total air flow past
the paint spray operator as possible. - a

*

Building No. 1, Mixing Room

At the time of examination, odors in this room were strong and
ventilation was noted to be definitely inadequate. If the sources
of air contaminants can be localized, they should be hooded and
ample local exhaust ventilation provided. If local exhaust is not
feasible, adequate general ventilation should be provided.

Building No. 3, Ford Dry Sanding Line

Sanding operations in this area produce significant quantities of
airborne dust. (See Samples Nos. 54, 60, 63, 66, 69, 71, 74, & 75,
Table V, Sec. VII, and Photo Mo. 3, Sec. VII.) A smoke tube check
indicated some air flow at the eastern end of the Tine, but the flow -
appeared to be slow at the floor gratings. At the extreme western
end of the line there was a definite upward flow from the floor
gratings. The make-up air unit at the western end of the line was
not in operation because the air it supplied was too cold for worker
comfort. However, it 1s‘suspected that this unit would have Tittle
impact on the effectiveness of dust removal. At the eastern end of
the line, the make-up air unit was operating and created enough
tyrbu1ence to completely nullify any effects of the downdraft
ventilation. The ventilation of this line should be studied and
revamped as necessary to make it effective. Some of the workers on
this line were wearing respirators of one sort or another.

L]



A2

Building No. 3, Downdraft “Paint ‘Spray Booth

This booth, while much more effective than the‘Binks No:-é booth
in Building No. 1, produced some swirling of paint mist. There
was definite upward movement of air along the side walls. When
a successful correction is found for Binks No. 2, it should be
applied to all similar booths. ' L

Building Nos. 1 and 3, Make-Up Air 5 i o

The make-up air supply to both Building No. 1 and No. 3 was
judged to be inadequate. At the time of examination, shipping
doors and the continuous row of windows just below the ceiling
were open, but it was reported that in colder weather that these
openings are closed and an appreciable negative pressure exists .
in the buildings. Reportedly, plant management is aware of this
situation and has planned to install six - 60,000 cfm make-up
air units; four in Building No. 1 and two in Building No. 3. A
judgment as to the adequacy of these units cannot be made at this
time, however, they should be a step in the right direction.

Reportedly the make-up air units mentioned above are to be located
over or near areas where large quantities of air are exhausted. It _
is recommended that the units be so located that the air supplied

can move across, and provide general ventilation fbr, the large and
open area from which it will be exhausted. In this way the make-up

air would also aid in reducing contaminant levels throughout the’
plant.
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Cleaning Exhausted Air -

This evaluation has been limited to the problem of providing
suitable environmental conditions within the plant. Local, state,
and national air pol1ﬁtion regulations should be consulted to
determine whether effluents must be cleaned before discharge to
the atmosphere. Ideally, of course, they should be cleaned.

In addition to the environmental sampling and ventilation evaluation
work which NIOSH has conducted at this plant, the company has hired the
services of Envirolab, Inc. of ?ainesvi]]e, Ohio to analyze air con-
taminants collectcd within the plant. Over a period of several months
ajr samples were gathered around the clock by NAR Officials during
periods when air contamination was suspected. These samples were sub-
sequentiy ahalyzed by Envifo1ab, Inc. This sampling was fruitful in
documenting dramatically elevated, transient concentrations of air
contaminants in the work environment. The possibility of transient
elevated levels was postulated earlier in this section. Several of

documented 1eve1s reported to NAR by Envirolab, Inc. are presented 1n
Table IX Sec VII

From the environmental and vent11at10n data ava11ab1e at this time
severa1 conc]us1ons can be made

Exposures to airborne dust in many areas of the plant are
far in excess of ACGIH recommended standards, as well as, OSHA
promulgated standards. An appreciable fraction of airborne dust
in this plant has been demonstrated to be of respirable character.

2. Many chemical vapors are simultaneously present in several
of the plant work areas and have been documented to reach transient.
high concentrations. .

L]
-
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3. The plant ventilation system as a whole is grossly
inadequate. Local exhaust ventilation is all but nonexistant.
Paint booths and other ventilated work areas (downdraft sanding
lines, preform machines, etc.) suffer from poorly designed and
maintained air moving systems. Sufficient, tempered make-up air
is not provided, and the relative locations of roof intake and
exhaust structures makes air cross circuiting a definite possibility.

4. There is a demonstrated need for personaf protective equip-
ment in many work areas. Furthermore, workers and management
displayed a distinct lack of knowledge regarding the need for, use,
and maintenance of personal protective equipment.

5. Appropriate wéfning labels for materials used in the plant
are virtually unknown. In general, the employee population knew
very little about the toxic properties of the materials in their
workplace. ' ‘ i

L]
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. MEDICAL EVALUATION

" This establishment was visited on four different occasions by Dr. Steven
Cohen and on certain of these occasions by Dr., Phillip L. Polakoff

from the Medical Services Branch of the National Institute for Occupa-
tional Safety and Health. The'a11eged hazard, as well as a description
of the facility and plant processes may be found elsewhere in this

report. The procedure used to assess the validity of this medical hazard
and ultimately define its nature has taken into account extensive,
on-site worker interviews and discussion with management personnel; a
review of available hospital records for the members of the labor force
‘who have required this medical scrutiny as a result of "toxic fumes"
fnhalation; evaluation of a medical and occupational questionnaire
prepared by our Institute for the NAR-RPQ workers; inspection of all
previous reports prepared by other agencies (regarding this particular
problem); literature research of the materials found in the workplace that
" could be identified as potential intoxicants; and finally, close collabor-
ation with our Industrial Hygienist in an effort to correlate findings
with environmental data collected at the facility. An evaluation of

the health capabilities at the plant will also be provided in this
section of the report.

Statistics on the number of workers requiring medical attention for
what has been described as a "gasing incident" may be found in Table 1I,
Section VII. A total of 179 dispensary visits were made by workers
experiencing a similar and characteristic group of symptoms (see below)
during the period of time between May 22, 1972 to November 15, 1972.
Sixty-two cases, or roughly one out of every three patients were
hospitalized for one to three days. After discussion with numerous
workers and a review of hospital and dispensary records, the following
well-defined symptom complex was elicited with'minor variations from

all sources: the typical pattern is initiated with a burning sensation
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.in the eyes, nose and/or throat which is followed by generalized weakness,
nausea and vomiting (in some cases), dizziness, severe headache and
paresthesias of the extremities. Other more variable complaints are
shortness of breath and chills, as well as, a feeling of chronic

fatigue experienced by these workers even in lieu of other symptomatology.
One of the striking conclusions from our first visit to this facility was
gleaned from our discussions with workers indicating that many of them
were expériencing some of the above symptoms on a daily basis, albeit in
some attenuated form that did not warrant a dispensary visit. Thus, our
first and primar: concern was with the possiblity that significant
temporary or permanent systemic damage might occur in this setting.

A detailed review of the hospital records (See Table III, Sec. VII) on
patients treated at the Ashtabula General Hospital regarding episodes

on May 22, June 22, August 16 and September 16, 1972, was undertaken.

This information suggests that effects are transient and no permanent
damage has been incurred, however, the shortcomings of this data need
elaboration. First, the longest period of time that any worker could be

- followed was four months (i.e. in a few cases, workers have been hospit-
alized during the May 22 incident and the September 16 incident). There-
fore, although we have negative information regarding blood counts, urin-
alysis, x-rays, etc., we can not state with certainty that chronic effects
are not present. Second, the quality of physical examinations and histor-
ical information regarding these hospitalized workers is somewhat short of
ideal. In some instances, the only recorded -history is, "overcome",

and the only physical finding is "within normal limits". This type

of terminology is not interpretable. Third, most of the blood work

which was performed, took place at least thirty minutes to three hours

or more following an incident. This takes on significance particularly
in the case of carbon monoxide determinations. If a worker received

pure oxygen for a period of 30 minutes it is possible that the level
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of carboxyhemoglobin in his blood would be normal when in fact the chemical
might have been responsible for the hospitalization. This occurs because
the dissociation of carbon monoxide from the hemoglobin molecule is half
completed following 30-40 minutes of pure oxygen administration. In
addition, the Ashtabula General Hospital utilizes a qualitative technique
for this measurement which is insensitive to any level below 20%. If a
patient was admitted under these circumstances and had a carboxyhemo-
globin level of 18 per cent (which is enough to give symptoms of intoxi-
cation), the hospital lab would report a normal value. Moreover, there
have been no laboratory estimations of methemoglobin formation in the
blood (caused by exposure to aniline derivatives), hippuric acid excre-
tion in the urine (caused by exposure to styrene or toluene), pulmonary
function tests or consistent reporting of many other parameters that

might be utilized to assess potential damage being caused by chemical
exposures. : *. ¥

1

Prior to November 15, 1972, we did not have the opportunity to be present
during any of the incidents described above, however, on that date we _
were able to take a history and examine each of eight patients who reported
to the dispensary with complaints of headache, and burning sensations in
the eyes, nose and throat. Two of the woman reported nausea and one
reported that she had chills. A1l of the patients were female and ranged
in age from 23 to 55 years old. They all worked in Area No. 136 as sanders
for the FMC parts. It was learned that they were working next to the
Binks 2 paint spray booth and, after discussion with members of the
management, we found out that the booth was malfunctioning and overspray
was prominent. None of these woman were taking medications on a chronic
basis and there was no history of chronic disease elicited from them.
Physical examination revealed normal vital signs and a review of the

head, ears, eyes, nose and throat demonstrated gross dust deposits in
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the hair, facial creases, around the eyes and ears and heavy deposits

in the nasal passages which in some cases obstructed flow of air. Seven
of the 8 women had mild conjunctival irritation. The most striking
finding was that of intense redness surrounding shallow superficial
erosions of the nasal mucosae in all 8 women. Examination of the chest
revealed no evidence of wheezing or altered breath sounds and the rest
of the examination was unremarkable. None of these workers were i11
enough to require hsopitalization but a number of "important things re-
sulted from this encounter. We know these women were éxposed to
potentially toxic substances emanating from the faulty Binks 2. Xylene
concentrations in this area have been measured on other occasions to be
very high on a transfient basis (See Table IX, Sec. VII) and other types
of organic vapors have been found in the vicinity of this booth as well.
(See Table VI, Sec. VII) We also know that the dust concentrations in
an area no more than 50 feet from where these women were working, were
averaging between 70 and 154 mg/m (See Table V, Sec. VII) This dust

is primarily fibrous glass, coated with 'a resinous material containing
styrene and other chemicals. In our judgement, the cause of this
incident was a combination of a vapor intoxication and exposure to
excessively highlevels of dust. The relationship between chemical vapors

and particulate matter is discussed elsewhere in this report. (See
Sec. I1I). | “

In order to define the incidence of the above outlined éymptoms in the
larger body of workers, a medical questionnaire was designed to answer
this question (See Appendix A, Sec. VIII). Approximately 450 of these
queétionnaires were returned to us following completion by the workers.
This represents 80 per cent participation. Certain parts of the
questionnaire have been analyzed and fully 36 per cent of all workers
reported that they have occasional or frequent symptoms. A resume of
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this information is reported in Table IV, Sec. VII. The data was analyzed
for the first and second shifts only, as not enough questionnaires were
returned to get a valid sampling of the third shift ( thaugh there were
symptomatic workers on the third shift). The most value we can ascribe

to this information is to say that the problem is insidious, cuts across
all job descriptions and is found in a'I-'I manufacturing operations. The
validity of other findings is not estimable as we have no control sample
for comparison. However, we now have a heretofore unknown quantity:

the exact incidence of the problem irrespective of hospitalization data.

It should be pointed out that this entire issue was recognized long
before NIOSH started its investigations. A review of all the various
feports from agencies that have attempted ta define this problem since
May 22, 1972, can be found in Appendix B, Section VIII. There are
repeated references to-"testing for hydrocarbons”, "suspicion of faulty
ventilation", "the need for a fundamental industrial hygiene survey of
the facility". The latter was performed by George Clayton and Associates
on June 1 and 2, 1972, and they included a strong indictment of the
ventilation system in the plant and stated, "There is a demonstrated
_need_ for a comprehensive ventilation survey of the entireplant ." This
has yet to be done by the company. At any rate, we have definite clues
' about the etioTogy of these incidents from the reports. Furthermore,

- the NAR management itself has been collecting hydrocarbon data and
having it identified and quantitated by a private laboratory. Som: of
this information has been reviewed elsewhere in this report but cer-
tainly one could find some of the answers to this problem from this
data alone (See Sec. IV B).

Research into the materials used in this facility has been performed
and recorded in Section II. All of these compounds with the exception
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of the phthalates have been found in measurable concentrations in the
plant and although none of our data on vapor levels exceed the TLV for
each chemical, it is apparent from work that NAR officials have had done
that one need only be in the right place at the right time to document
high levels. Table IX, Sec. VII records toxic concentrations of methylene
chloride, toluene, styrene, and xylene that have been found in different
areas. It is unfortunate that we could not be in the plant for more time
to corroborate these findings but we have no reasor to suspect their
validity.

Each of the chemicals mentioned in this report has toxic pfoperties in
high concentrations. Any one or more chemicals is capable of causing a
similar picture to the one found at this facility and serious acute effects
might result from exposure to high transient concentrations. For instance,
methylene chloride levels in the 8000 ppm range is close to the narcotic
level recognized in animals(18) and also capable of inducing significant
carboxyhemoglobinemia in mén(23). Toluene or xylene in concentrations of
500 ppm will lead to mental confusion, insomnia, fatigue and nervousness
that may last for days after only three hours of exﬁoswre(ls). Workers
may endanger themselves and their fellow workers while operating various
plant equipment. I% has also been pointed out in other sections of this
-report that vapor toxicity may be potentiated in the presence of parti-
culate matter. The dust situation is yet another factor, in some areas
breathing zone dust is 60 per cent respirable (ie.£ 5um in size) and

the standard is being exceeded by as much as 60 times the acceptable

level in this instance!. In addition, the mechanical effort needed to
cleanse the skin of this much dust can cause damage to cutaneous struc-
tures(4]). Many of the workers were observed to be literally coated

with this material (See Photo. 14, Sec. VII). Furthermore, the long

termm effect of fibrous glass on pulmqpary tissue has not been thoroughly

.

-
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assessed and it is possible that future studies may link this substance
to.chronic disease in the lungs. In our judgement, all of these condi-
tions are being caused and exacerbated by the inadequate plant ventila-
tion and recirculation of effluents pointed out in the Environmental
Evaluation. Needless to say, this situation is very complex without

ever considering possible chemical interactions, additive effects or
the formation of new. compounds...

Finally, a word about the health capabilities of this facility. There

is a small dispensary located in Building No. 1 that is staffed by a nurse
on the first shift and a nurse on the second shift. There is no coverage
“ for the third shift. A local physician, who is a urologist by training,
is available in the plant for consultation on one morning a week for a
two hour session. The dispensary has one examining couch and one exam-
ining table, as well as the routine first aid equipment. Pre-employment
physical examinations are brief and do not include blood tests, urin-
alysis, x-rays, pulmonary function tests, etc. There is no periodic .
examinations or termination examinations.

A review of the information accrued from the Medical Evaluation has led
to certain conclusions and based on our best medical judgement.

1. There is a significant hazard to the health and we11;being

of the workers employed in the Reinforced Plastic Operations of
this establishment. '

2. These hazards may be quantified as outlined in this report
and a list of these hazards ensues:

—






D. CONCLUSIONS

The results of an endeavor by Officers of the National Institute for
Occupational Safety and Health (NIOSH) to "....determine whether any
substance normally found in the place of employment has potentially
toxic effects in such concentrations as used or found," have indicated
that there is a significant hazard to the health and well-being of the
workers employed in the Reinforced Plastic Operations at North American
Rockwell, Ashtabula, Ohio. ; | | '

A colation of the Envﬁronmental and Medical conclﬁsions of the Hazard

*Evaluation and the basis for these conclusions, in the best judgement
of the authors, ensues: '

1. Exposures to';irhorne dust in many areas of the plant are

" far in excess of ACGIH recommended standards, as well as, OSHA
promulgated standards. An appreciable fraction of airborne
dust in this plant has been demonstrated to be of respirable
charactef.- These éiposures have caused damage to the skin,
nasal and pharyngeal mucosa, as well as having caused con- _
Junctival irritation in workers at this facility. Furthermore,
the respirable fraction of this dust may present an unknown
potential danger to the pulmonary structures of these workers.

2. Many che;ical vapors are simultaneously present in several
of the plant work areas and have been documented to reach
transient, high concentrations. Acetone, cellosolve acetate,
isobutyl alcohol, isopropyl alcohol, methyl cellosolve, MIBK,
methylene chloride, methyl ethyl ketone, normal butyl acetate,
styrene, toluene, and xylene have.all been found in the plant

-

i b tm e e ——



46

4. . The exposure to harsh chemicals without adequaté skiﬁ'protection
has led to the frequent occurence of irritant cutaneous eruptions.

5. Appropriate warning labels for the materials used in this plant
are virtually unknown. In general, the employez population exhibited
little knowledge concerning the toxic properties of the materials in
their workplace. - ‘

-
. ¥

6. There is no proé%am in this facility to educate workers about
the use and maintenance of personal protective equipment. Further-
more, the management and wdrkers displayed a distinct lack of
knowledge regarding the need for such equipment.

7. The health capabilities of this facility are insufficient for
the number of workers employed and the types of hazards that are
found in the workplace. ’
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V. RECOMMENDATIONS L

The following recommendations are suggested to alleviate hazardous in-plant
conditions as outlined in this report: ts

1._Ventilation. There is a demonstrated need for an indepth study
of the plant ventilation systems. This study should be conducted without
delay. (Many ventilation problem areas have already been outlined in
Sec. IV, part B.} It is suggested that a reputable ventilation and
industrial hygiene firm be retained to do this work. If NAR has qualified
ventilation and industrial hygiene personnel available at the corporate
level, they may be able to provide this service. Once the study and
design work are complete, new construction and modifications of existing
equipment should proceed at once. '

2. Respirators. In general, respirators should be used cnly when
it 1s not feasible or possible to hold contaminants to an acceptable level
by engineering controls. It is urged that such controls be provided when-
ever possible. Until such controls can be provided, there are a number of
areas in which workers should be required to wear respirators (eg. sanding
operations). Even after controls are provided, there may still be areas
in which respirators will be required (eg. paint spray booths).

A respiratory protective program should be established and maintained which
includes the general requirements described in American National Standard
288J2-1969.|“Eractices for Respiratory Protection". A-minimal acceptable
program would include:

(A) Written standard operating procedures governing

selection and use of respirators.

o



48

(B) Appropriate selection of respiratars based on the .
hazard to which the worker is exposed.

(C) Instruction and training in.the proper use of
respirators and their limitations. '

(D) Facility for regular cleaning and disinfection of
* " respirators. ;

“ (E) "Clean and convenient storage area.

(F) Routine respirator inspection and maintenance program
for respirator wear and deterioration.

(G) Appropriate surveillance of work area cond%tions
~ and degree of employee exposure.

3. Protective Clothing. Appropriate protective clothing should be
provided in areas where harsh chemicals are used. - The proper types of
~gloves and aprons if necessary should be made available to employees. . The
purchase and wearing of safety shoes should be encouraged. Certain types
~ of head gear should be worn in sanding and paint spray areas to prevent
dust from being deposited in the hair and ears of workers. Cloth muffs or
~soft cotton (applied to the ears before the shift) may provide adequate
protection. Cloth caps or hats may adequately protect the hair.

o %
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4. Eye Protection. Safety glasses should be required in all work
areas of the plant. Where added protection is necessary, chemical goggles
or face shields should be provided. - o :

5. Warning Labels. Appropriate warning labels should be affixed
to all materials used in the plant. These labels should appraise the
workers of potential hazards and provide directions for emergency action
in the event of accidental over exposure via inhalation, ingestion, etc.

6. There is a demonstrated need for an improvement in the health
capabilities of this facility. Recommended Guidelines for the design of
an Occupational Health Program may be found in Appendix C.
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TABLE II ¥

REVIEW OF ALL CASES INVOLVING "GASING INCIDENTS" AT NAR-RPO

.Date __Number of Emplovees Effected By Work Area
: ' : \ | Workers
1972 | avea 111 0114] 1150233134 (135 [136 {137 [139{351}352-3 {354 {459 | U |Total | Hospitalx
5-22 L 2 {4 |1 ]s5]10 J1ol1 (21 36 33
6-22 6 5| 10 | 6
8-16 ' e 1 14 24 10
9-9 | 3 3 0
9-11 2 l 1 1 1 5 0 ,
9-13 ? - ‘| 11 1 !
9-14 1 {2 i 2 1 0 |
9-16 1 2 |3 3
9-20 1 B 0
9-21 , 1 % 0
9-22 - 12 L 9 0
9-26 ) 14 | 14 2
9-27 | 1 11 1
10-2 3 | 3 i
10-4 | 1 " 0
10-5 8 For P 0 -
10-16 ]| L1 0
10-17 2 l {3 0
10-21 1 L 0
10-24 3 ? . L g 0
10-26 1| | i, 3§ 0 |
10--30 g | 2 0 \1
10-31 1 2 4! L _q 0
11-1 | 1 b3 0 ;
11-13 | 12 L 12 1
11-14 3 1 ' 4 i
11-15 Jl a2 bgd g 16| 22 3
Totals 1 1 1 47 14 5.8 13 61 1 26 179 62

_*Abbreviatious:'ﬂospital - Hospitalized; U - Unknown (Work Area)
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TABLE V: Continued

Sampl Location Job
" No.

72 353 Wet Line Hvy. Fin. Sander

62 353 Wet Line Hvy. Fin.  Sander

70 353 Butterfly Assembly

58 354 IHC Finishing Sander

73 354 THC Finishing Sander

59 354 IHC Sander

Total Total
Time Dust Conc.
(Min)  (mg / m°)
. 53 21.2
52 15.6
51 12.8
66 12.8
66 14.9
65 20.3
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TABLE VIII: Area Dust Concentrations
(Samples collected 11/9/72)

Sample Location Total Respirable Total Percent
Nos. (Area Sample) Time Dust Conc. Dust Conc. Respirable
(MIN) (mg/m°) (ma/m’)

10 & 1 352-.at Center of Under- 60 2.9 . 4.7 60
size Area. .

4 & 2 352 at Center of Main 78 0.7 3.9 20
Assembly Buck Area. ,

14 & 20 353 at Center of Ford 78 0.7 10.6 10
Dry Line. ;

6 & 16 354 IHC Finishing 86 1.5 . 5.2 30
Line No. 1 _ .

19 & 3 354 IHC Finishing 82 0.1 4.4 2
Line No. 2 s .

'8 & 11 354 at Buck 104 85 1.2 5.7 20



n

TABLE IX: Environmental Data from Envirolab, Inc.=*

Sample  Date  Time Location Contaminant Concentrati
No. ppm
MOV goos s oo Rt Press No. 42 st
013A _ : yrene 1,200
1801 g 9370 o= At Press No. 46 st
0138 . Styrene 600
32° 09-05-72 0235 IHC Paint Booth Xylene | 685
37 09-06-72 1329 IHC Paint Booth Xylene 340
38 09-06-72 1845 At IHC Oven Door - Xylene 300
' _ Toluene 350
39 09-06-72 2355 IHC Hood Flash-Off Area Xylene 520
41 09-07-72 0005 1IHC Hood Flash-Off Area Xylene 1,400
42 09-07-72 0125 IHC Hood Flash-Off Area Xylene | 1,850
44  09-07-72 2040  IHC Sanding Line Methylene Chloride 200
45 09-08-72 0450 IHC Sanding Line Methylene Chloride 200
46 09-09-72 0042 IHC Sanding Line Methylene Chloride 200
47 09-09-72 0312 IHC Sanding Line Methylene Chloride 200+
55 09-11-72 1735 Econoline Booth Xylene " 500
59 09-13-72 1123 Binks No. 2. Xylene - 360
68 09-14-72 1010 Bond Mach. Dept. Methylene Chloride 300

78 09-19-72 2000 Engine Cover Assembly Light Hydrocarbons 1,000+
: (pentane, hexane, etc.)

84 09-20-72 2155 White Engine Cover Light Hydrocarbons 480
(pentane, hexane, etc.)
85 09-20-72 2310 Dodge Engin Cover | Light Hydrocarbons 1,200

(pentane, hexane, etc.)
_95 09-26-72 0330 Preform Machine Dept. Methylene Chloride 8,000
104 09-28-72 0625 Ford Paint Booth Xylene 350

*Data acquired from reports prepared for North American Rockwell by
Envirolab, Inc. (Analysis - Research - Testing) 946 Richmond Road

Painesville, Ohio 44077. Copies of these reports were provided by
NAR officials for review by NIQSH.
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o
"MIIINFTCRCED PLASTIC' WORKERS SIUDY
MEDICAL QUESTIONNAIRE
EMPLOYEZ STUDY NUM3ZIR:
NAME
—Last First Middle

Social Security Number: / /

------ Month Dav Year

USE TdE ACTUAL WORDIXG OF EACH QUESTION. CIRCLE THE APPROPRIATE ANSWER
AFTER EACH QUESTION. WHIN IN DOUBT RECORD '"NO."

1. Ehét is the nature of your work (i.e. heavy assembler, light painter, etc.)

2. Years in reinforced plastics

3. TYears in present jcd

4. Please indicate all of the following which refer to working conditions:
Fumes & vapors ©  Wet and Damp
Dust. Noisy
Heat . ~ Some other working conditioh not
Cold ' _ listed above

5. Please indicate if your job has ever caused any of the following
complaints and how oiten this occurs:

Headach;s ‘ Frequently Occasionally Rarely Never
Double Visian . Frequently Occasionally Rarely Never

. Burning of Eves Frequently Occasionally Rarely Never
COdghing o Frequently Occasionally Rarely Never
‘Shortness af treach Frequently Occasionally Rarely Never
Nausea Frequently Occasionally Rarely Never
Vomiting Prqubntiy Occasionally Rarely Never

" Weakness Frequently Occasionally Rarely Never
Dizziness ' Frequently Occasionally Rarely Never
’ Yainting Frequently Occasionally Rarely Never
Skin Rashes ~ .Frequently Occasionally Rarely  Never
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12. Have you been takizg any medicines regularly during the last six months?
Yes No

If yes, describe each:

Started Stopped Name ' Purpose

L —

13. Have you ever been rejected from a‘job because of your health?

Yes Yo

L]

14. Have you ever worked where you were exposed to chemicals, dust particles,
gases, fumes, loud noises, X-ray, poisons, sprays, lassers or other
surroundings which night have affected your health?

Yes Yo

15. Have you ever been absent from work because of sickness?

Yes . No

16. Have you had any of the following examinations ;n tﬁe iast :;o years?
| ' (Check All Appropriate Answers)
A comple:e'physical examination
‘llood pressure check |
Chest X-ray
Blood teéta

Pulmonary Function Tests - (Spirometry)

e

17. Do you often get skin infections or rashes?

"
L]

'Yes o

18. Do you have any allergy to soap, detergenﬁs. cosmetics, food, etc.

Yes Yo .

- . s b e e ——t o ———he L+ ——— -
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C. Recommended Guidelings For An Occupational Health Program*

Objective: To provide medical, administrative and engineering controls
for the workers, with emphasis on those members of the labor force at

risk with regards to the potentially toxic substances used in the fiberglass-
plastic industry.

General Considerations:

The medical facilities (1) Should be located in a quiet’area readily
accessible to employees and to transportation; (2) Should be sufficiently
spacious, well lighted, ventilated and heated; (3) Should include waiting,
consultation, examining and treatment rooms, and toilet facilities, to
insure adequate privacy and comfort; (4) Should have appropriate medical
laboratory and other equipment; and (5) May include a rest or recovery

room, dressing rooms and facilities for laboratory and radiological ex-
aminations. i

The medical equipment (1) Should be subplied and maintained by the
employer; (2) Should be adequate for the needs of the work force; (3) Should

be of good quality and currently acceptable with regards to present day
standards. | '

The medical staff (1) Should consist of an occupational health nurse (QHN)
for each of the first and second shift operations; (2) Should maintain
fully trained first aid personel (as set forth in the OSHA guidelines) for
third shift operations; (3) Should provide an occupational health medical
doctor (OHMD) on a part-time basis for a minimum of 3-4 hours daily, or

4 hours every other day. The OHMD should be on call 24 hours a day and

is recommended to make frequent plant visits to observe the health stresses
of the workers. :

The Medical Program:

1. The Medical Examination - Pre-Emp]d}ment: Al emplofees in fiberglass-
plastic operations should receive a pre-employment medical examination.

P ——
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The following minimum examination is suggested: history, age, height,

and general appearance; skin, eyes, ears, nose, teeth and mouth,

chest (lungs and heart), lymph nodes, peripheral blood vessels, abdomen
including hernia, anus, genitalia, and spine and extremities; blood
pressure, pulse and temperature; a standard chest x-ray (14 x 17 inches,
PA projection); urinalysis; visual and hearing acuity. Personality,
temperament, and significant nervous or mental manifestations should be
noted. Pulmonary function tests may also be included. Other

specific biological studies may be employed to screen workers for potential
or ihcipient exposures to toxic substances.

I1I. The Medical Examination - Periodic and Special: A periodic medical
examination should be required. This may be similar to the pre-employ-.
ment examination but should definitely emphasize those organ systems
which are considered at risk (due to known toxic reactions). This type
of examination should be performed on an annual basis. . Special

medical examinations may be performed upon retirement, resignation

or termination of employment.

III. Health and Safety Education - It is recommended that (1).The OHN
design a health education program. This program should be offered

on a continuous basis throughout the year. Group instruction using
lectures, pamphlets, films, etc. should provide thevemphasis on
personal hygiene, safe work habits, wearing and proper usage of
personal protective devices; (2) A safety committee should be organized
and hold meetings on a regular basis. This committee should be com-
posed of an equal number of representatives from management and labor
and provide a forum for the discussion of suspected hazards in the
facility; (3) It is suggested that these committees establish a 1iason
with commuﬁity health agencies (eg. Tuberculosis, Cancer, Heart, etc.).
IV. Records - Preservation and Use - A system of recording medical
information should be designed to meet the needs of the facility and
all records should be kept in the Medical Department. Suitable ?iiing
equipment should be provideq for the safekeeping and maintenance of
these records. All medical records should be preeerved for a period in

. accordance with Local or State regulations but where these do not exist,
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records should be kept for a period not less than 10 years following
termination of employment. Furthermore, It is recommended that (1)
A1l significant findings should be discussed with the worker using
professional discretion. Good judgement should be-used to prevent
the raising of unnecessary fears, while emphasizing the importance of
obtaining adequate personal medical care; (2) A transcript or pertin-
ent data may be supplied to another physician or tc health agencies,
or as required for insurance purposes on request or consent of the
employee; (3) The employer should be given a classification of
fitness to facilitate placement. A form may be devised for this pur-
pose; (4) The employer should be notified of potentially harmful |
work environments & detected through examination; (5) Authorized
representatives of the Secretary of Labor and the Secretary of
Health, Education and kelfare of the Government should be supplied
with information on official order or when required by Taw. In all
other respects'the confidential character of health examinations
records should be rigidly observed and access should be granted only
on written consent of the worker, preferably after preliminary dis-
cussion with the examining physician.

V. Immunization - An employer may properly make immunization pro-
cedures available to his employees under the principles set forth
in the "Guide for Industrial Immunization Programs"(JAMA, 171,2097
[1959]). The employer should provide a program of skin testing
employees for tuberculosis and offer all employees immunization
against tetanus and diphtheria.

VI. Diagndsis and Treatment - The following guidelines are recommended:
~ (1) The diagnosis and treatment of occupational injury and disease
cases should be prompt and should be directed toward rehabilitation;(2)
Standard orders prepafed and signed by the QOHMD should be on file

in the Medical Department with respect to the treatment and disposition
of emergency problems. These orders should be updated on a regular
basis; (3) The diagnosis and treatment®in non-cccupational injury

and illness cases are not responsibilities of an occupational health
program with certain exceptions, such as emergencies in which the
employee may be subject to loss of life or limb or to relieve suf-
fering until placed under the care of his personal physician. Also,
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