


s | PREFACE -

The Hazard Evaluations and Technical Assistance Branch of NIOSH conducts field
investigations of possible health hazards in the workplace. These
_investigations are conducted under the authority of Section 20(a)(6) of the
Occupational Safety and Health Act of 1970, 29 U.S.C. 669(a)(6) which
authorizes the Secretary of Health and Human Services, following a written
reauest from 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.

The Hazard Evaluations and Technical Assistance Branch also provides, upon
request, medical, nursing, and industrial hygiene technical and consultative
assistance (TA) to Federal, state, and local agencies; labor; industry and
other groups or individuals to control occupational health hazards and to
_prevent related trauma and disease.

Mention of company names or products does not constitute endorsement by the
Netional Institute for Occupational Safety and Health. '
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-INTRODUCTION

On September 10, 1979, NIOSH received a request from the 013,

Chemical and Atom1c Norkers International Union to evaluate poss1b1e
hazards to production-line employees at the Gulf-Wandes Corporation
in Baton Rouge, Louisiana, The request stated that the employees are
exposed to styrene, methyl ethyl ketone (MEK), tetrahydrofuran (THF),
dimethylaniline (DMA), acetone, methylene chloride, benzoyl peroxide
(BPO) and fibrous glass.

The request alleged a high prevalence of urinary tract infection
among all employees and reproductive. and menstrual problems among the
ten female employees.

BACKGROUND

Gulf-Wandes-Corporation manufactures plastic tanks, hoods, and ducts
from fibrous glass. The fabrication area consists of three shops and
one "resin mixing" shed, all constructed of corrugated tin. The hand
lay-up laminating process is accomplished by alternating layers of
liquid resin and fibrous glass mat. The fibrous glass arrives at the
plant in large rolls and is cut at the work site. A roller is used
to expel air bubbles from the finished product. Pipes are produced
by providing layers of fibrous glass resins on either the pipe roller

. or the pipe puller. The pipe roller consists of a rotary motor on a
. stand and a twenty-foot shaft that turns as the resin and fibrous

glass are 1a1d around it, and rotates cont1nou51y until the pipe is
dry.. :

When pipe is praduced on the pipe puller a mold is pulled through the
center of the fibrous glass/res1n layers to hollow-out the inside of
the pipe. By using the pipe pul1er/p1pe roller, pipes up to twenty
feet long can be fabricated.

The average set-up time for a specific product is approximately
thirty minutes; however, this time may vary from a few minutes to:
several hours, depending on the amount of catalyst added to the resin
mixture. Some pieces are inserted into a drying oven. After pipe or
other products are cut to specified lengths with saws, the edges are
then sanded and may be welded to other pipes.

Styrene is utilized as the solvent for the resins, and MEK, methylene
chloride and acetone are used for the cleaning of tools and removal
of spills.
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IV.

EVALUATION DESIGN AND PROCEDURES

A. Environmental

An initial walk-through survey was performed at the facility on
January 24, 1980. The purpose of that visit was to gather
information on the characterization of ail substances used in the
production area, as well as the conditions of their use. All areas
of the plant where significant exposure to app11cab1e chemicals might
occur, were identified.

To evaluate employee exposure to chemicals being used in the

manufacture of the fibrous glass tanks, hoods, and ducts, ;
environmental sampling was performed on April 22, 1980. ' -
Personal breathing-zone air samples were coliected to evaluate

employee exposure to styrene, MEK, THF, DMA, acetone, methylene

chloride, BPQ, ‘and fibrous glass.

Samples were collected by using both filters (0.8 micron pore size,
37 millimeter diameter), and standard chavceal tubes. Analytical
methods utilized were gas chromatography, high pressure I1qu1d

- chromatography and phase contrasi mecroscopy.

B. Medical

During the follow-up visit to the plant on Apvil 22, 1980 a
guestionnaire designed to obtain information regarding prevalence of
urinary tract symptoms and disease, a&s well a2s information regarding
other health effects was administered to ali production area

_employees.

Female employees were also interviewed concerning reproductive
problems and menstrual irregularities, uging a separate interview
schedule. During these interviews informeiion was also sought
concerning former female employees with the above health problems. -

Demographic data, a work and smoking histery, and information
concerning alcohol usage was also chtained.

EVALUATION CRITERIA

A. Environmentﬁ1

EnV1ronmenta1 standards and criteriz considared app]1cab]e to this
evaluation are shown on the following page. G, w0
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Methyl Ethyl Ketone/,8

Methyl ethyl ketone (MEK) is an irritant of the eyes, mucous
membranes, and skin; at high concentrations it causes narcosis in
animals, and it is expected that high exposures to humans will
produce the same effect. It can be recognized at 25 parts per
million by its odor, which is similar to acetone, but more
irritating; these warning properties help prevent inadvertent
exposure to toxic levels.

Tetrahydrofuran9

Tetrahydrofuran (THF) is an irritant of the eyes and mucous membranes
and a central nervous system deprassant in animals. No chronic
systemic effects have been reported in humans, although nausea,
dizziness, and headaches are said to occur with overexposure. These
conditions are, however, readily reversible in fresh air,

Dimethylanilinel0

Dimethylaniline (DMA) is moderately irritating and shares the ability
of many aniline derivatives to change the blood's hemoglobin to
methemoglobin and, thus, alter the ability of the blood of
sufficiently exposed workers to transport oxygen. Although DMA is
readily absorbed through the skin, or by inhalation, there have been
few reports of adverse effects of eccupational exposure, and it is

- felt that the OSHA exposure standard of 18 milligrams per cubic meter
(8-hour TWA) provides adequate protection for workers.

Acetonell

Acetone is an eye and mucous membrane irritant. Few adverse health
effects have been reported, despite widespread use for many years.
Very high concentrations (12,000 parts per million) depress the
central nervous system, causing headache, drowsiness, weakness, and
nausea. Repeated and prolonged contact of tha Tiquid with the skin
can cause dryness and erythema.

Methylene Chloridel2

Methylene chloride is a mild central nervous system depressant and an
eye, skin, and respiratory tract irritant. At extremely high -
concentrations, it has caused liver and kidney damage in animals.
Liguid methylene chloride is irritzfing to the skin on repeated or
prolonged contact. Splashed in the eye, it is painfully irritating,
but is not likely to cause serious injury,
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VI -

Benzoyl Peroxidel3

Benzoyl peroxide (BP0) may cause nose, eye, and throat irritation at
concentrations above the TLV of 5 milligrams per cubic meter. Its
main hazard 'is its explosive potential and it must, therefore, be
handled with care in occupational settings.

Fibrous Glass!4

Fibrous glass exposure can cause skin, eye, and respiratory tract:

irritation. Employees frequently suffer skin irritation when first
working with fibrous glass, but usually the symptoms subside after

one to two weeks of exposure either because the workers adopt work

practices that decrease fibrous glass skin exposure or because the

skin becomes less sensitive to fibrous glass.

RESULTS AND DISCUSSION

'A. Environmental

Results appearing in Tables 1-4, show that airborne concentrations of

12 each styrene/methyl ethyl ketone/tetrahydrofuran/dimethylaniline;

10 each acetone/methylene chloride; 3 benzoyl peroxide; and 2 fibrous
glass personal breathing-zone/production area air samples were either

- . below: (a) applicable NIOSH, 8-10 hour recommended levels; (b)

ACGIH, TLV Committee 8-hour TWA recommended levels; (c) OSHA, 8-hour
TWA standards; or (d) the lower detection Timit of the analytical
method. When considered as a mixture, those same exposures did not

~exceed 100 percent of the allowable da11y dose for the highest

T concentrat1ons measured,

Doors in the various production areas were open, and “general"

- ventilation was basically adequeate at the time of the evaluation.

In spite of the generally low concentration of chemicals , extensive
efforts should be made to minimize skin exposure by the use of good
work practices and the utilization of appropr1ate personal protective

_equ1pment

B. Medical

At the time of the eveluation, the plant had fifty-four hourly shop
employees (44 male, 10 female), their ages ranging from 19-58 years
with a2 median of 25 years. The personnel turnover at the plant is

high, ten respondents had worked one month or less, and the median

duration of employment was approximately two years. '
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Urinary tract infections (UTI) are usually caused by Gram negative
bacteria belonging to the intestinal flora. It is thought that
infection results from contamination of the external urethral orifice
with fecal material. The infection then spreads to the bladder by
way of the urethra.

UTI commonly causes pain and discomfort at urination as well as
increased freguency of urination. Severe cases are usually .
accompanied by fever, leukocytosis and pyuria. Diagnosis is based on
symptoms and physical examination and is confirmed by positive
bacteriological urinary culture. It is unlikely that chemical
exposure could cause UTI, however, such exposure may cause painful
urination and increased freauency due to accumulation of substances
with irritating properties in the urine.

Due to the benign nature and course of most cases of UTI it is
difficult to obtain information regarding prevalence and incidence in
the general population. However, unpublished reports state that most
women experince several UTI; especially during their reproductive
years and it is estimated that in a sample of the general population
5 % report symptoms that may be due to UTI. Other common causes of
symptoms of UTI are urethritis and non-specific cystitis. Females
have the highest prevalence and incidence of UTI, although symptoms
of UTI are not uncommor among maTes and are then usually due to
prostatitis. i

The results obtained during the interviews regarding urinary tract
symptoms are summarized in Table 5. Four employees (all women)
reported & history of physician-diagnosed urinary tract infections,
but none were currently under treatment. Ten employees reported
occasional urinary tract symptoms, the most common being increased
frequency of urination, however, only three employees reported both

. painful urination and increased freauency and only one of these
employees exper1enced symptoms once per week or more often. The

- prevalence of urinary tract symptoms that may have been associated
with UTI and incidence of physician-diagnosed urinary tract infection
was probably not higher than would be expected in a sample of the
general population.

None of the ten female respondents had miscarriages or menstrual
jrregularities nor had given birth to malformed children since
~ starting work at the plant. Reports were received of one previous
- employee who had a miscarriage during, or shortly after termination
of employment. Efforts to contact this employee by mail and
telephone have been unsuccessful,
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VII.

At the time of the interview 44/54 respondents reported one or
several work-related health effects, the most common being nausea and
eye and upper respiratory tract irritation. The majority of the

~employees experienced these health effects at least once per week and

some of them daily. The results are summar:.ed in Table 6. No
association between particular job description and type and/or
severity of symptoms was determined. These findings may indicate
deficiencies in ventilation, personal protective equipment or work
practices.

RECOMMENDATIONS -

1. Most chemicals currently used in the plant have an irritating
effect on the skin, Frequent contact of these chemicals with
the skin should be minimized by the use of good work practices
as well as the utilization of appropriate personal protective
equipment such as gloves, clothing and safety glasses, where
required.

2, Where possible, solvents should be dispensed from containers
which are not totally open to the plant atmosphere.
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X. DISTRIBUTION AND AVAILABILITY OF DETERMINATION REPORT

Copies of this Determination Report are currently available, upon re-
quest, from NIOSH, Division of Technical Services, Information and
Dissemination Section, 4676 Columbia Parkway, Cincinnati, Ohio
45226. After ninety (90) days, the report will be available through
the National Technical Information Service (NTIS), Springfield, Virginia
22161. Information regarding its availability through NTIS can be

- obtained from NIOSH, Publications Office, at the Cincinnati, Ohio,
address. .

Copies of this report have been sent to:

a) Gulf-Wandes Corporation

b) Authorized Representative of Employees
c) U.S. Department of Labor, Region VI

d) NIOSH, Region VI

e) Louisiana State Departiment of Health

For purposes of informing the approximately fifty-four affected em-
ployees, a copy of this report shall be posted in a2 prominent place,
- accessible to the employees, for a2 period of thirty (30) calendar days.
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