


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
request 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 nygiene 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
National Institute for Occupational Safety and Health.
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METHODS

Environmental:

The strategy for the industrial hygiene survey was to analyze TuflexR
in the 1aboratory and to measure as many of the ingredients in

TuflexR as possible in the workroom air. Specifications of the

steel, primers, and solvents in use were obtained so that contaminants
from these sources could be identified.

Twenty seven air samples were collected July 16, 17, and 18, 1979 in
the TuflexR spray application area, in the primer dhy1ng ovens and

in the paint drying ovens where Tuflex components may be volatilized,
and in the door and side panel (high cube) welding areas where Tuflex
components may be oxidized. Sampling devices were inserted into
primer and pa1nt drying oven ports and hand-held samples were obtained
during TuflexR application and in the door welding and side welding
operations, and when the paint drying oven door was opened. The
environmental samples were primarily short term high volume area
samples intended to screen for chemical substances present in the

air. The intermittent nature and short duration of the task performed
make quantification of exposure difficult. The sample location,
volume, analytical method, and result are given in Tables 2 and 3.

Data from area samples such as these is not a measure of worker
exposure, but can be used to identify substances present and assess
the need for further personal exposure monitoring. Since samples were

" taken as close to the point of contaminant generation as possible,

and only during times when the contaminant was being generated, the
results would tend to overestimate exposure in the breathing zone.

Bulk samples of solvents in common use throughout the p1ant were
collected to identify the materials in them.

1

Medical:

On the first medical survey, blood pressure readings were taken and a
questionnaire administered to all employees in the assembly area
(six), in the finishing area (two), and in the side panel area
(four). Blood pressure readings from preplacement examinations were
noted and nose and throat examinations performed.

During the follow-up survey in May, 1980, thirteen employees,
including some of the available participants from the previous study,
were interviewed and examined for neurologic abnormalities.
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v.

EVALUATION CRITERIA (Table I)

Solvents:

1,1,1-Trichloroethane is a solvent that is irritating to the eyes.
Like many solvents, it can defat the skin and can cause central
nervous system depression. Severe exposures may result in liver or
kidney damage. The Threshold Limit Value (TLV) set by the American
Conference of Governmental Industrial Hygienists (ACGIH) for this
substance is 350 ppm for an 8-hour exposure. Both the Occupational
Safety and Health Administration (0OSHA) and NIOSH also use this value
to evaluate exposure. However the NIOSH criteria specifies a
15-minute ceiling. -

Toluene is also a solvent and can cause symptoms similar to those
caused by 1,1,1-trichloroethane. The NIOSH recommended standard and
the ACGIH TLV is 100 ppm.l The regulatory standard is 200 ppm.

The standard for xylene is 100 ppm as an eight hour time weighted
average. The compliance (0SHA) Standard for butyl alcohol is 100 ppm,
for butyl acetate is 1500 ppm, and for cellosolve acetate is 200 ppm.

Tuflex:

The manufacturer states that TuflexR is "nontoxic orally,
nonirritating to the skin, and nonirritating to the eye" (within the
meaning of the Federal Hazardous Substances Labeling Act).

TuflexR does contain small amounts of aliphatic and aromatic
hydrocarbons which can be central nervous system depressants, causing
symptoms such as headache, dizziness, anxiety, and drowsiness. Many
hydrocarbons are Tlocal irritants, especially to the eyes, nose, and
upper respiratory tract, and they can cause skin irritation and
dermatitis due to defatting of the skin.

Exposure to pyrolysis products of TuflexR was possible and given the
composition of TuflexR 1isted previously, could include exposure to
calcium oxide, sulfur dioxide, chlorine gas and hydrochloric acid, all
of which are irritants.
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VI. RESULTS
A. Environmental:
General Solvent Exposure

Two bulk samples, one of material used throughout the plant (LS-255)
and one of a solvent of more restricted use (Anchor 91), were analyzed.
LS-255 was essentially pure 1,1,1-trichlioroethane The Anchor 91
contained aliphatic hydrocarbons in the C;1 - 15 range plus some
xylene and higher molecular weight aromatics such as trimethyl and
tetramethylbenzene isomers.

Welding Exposure

The metals in air generated by welding on Tuflex treated metals were
determined by a semi-quantative analysis (Table II). It is not valid
to calculate concentrations for comparison with enforcement standards
from such results. It is, however, possible to estimate if the
results are high and warrant further evaluation.

~ In the door welding area major amounts of iron were detected on two
samples. Copper was present in major quantities on one samp1e and in
minor quantities on a second.

Results in the side panel area differed only slightly from those in
the door area. Copper was also found here. The trace of arsenic
found in one sample is most 1ikely spurious. The potassium found is
consistent with qualitative analysis of TuflexR.

Tuflex Spraying

Anchor-TulfexR weldable sea]er contained a naptha-like solvent and
some aromatics. In the TuflexR spraying area, a sample for solvents
showed about 3.4% of the TWA concentrations of 1,1,1-trichloroethane
(probably from LS-255 solvent) and 53.2 mg/M3 of tota1 alkanes.

A f11ter placed near the right-hand door of a truck being sprayed with
TuflexR showed major amounts of calcium (more than 100 ug per
sample).

Drying Ovens
Toluene and xylene and some other organic compodnds at low concentra-

tions were present in the primer and paint drying oven areas (Table
II1)s
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B. Medical:

In the first medical survey 14 employees potentially exposed to
TuflexR participated. A1l were male and included two sprayers, four
employees working near the sprayers, three at the end of the primer
paint oven, two in door welding, and three on the side panel welding.
Ages ranged from 22 to 43 (mean 30.3 years). Seniority ranged from
two to 18 years. Table 4 indicates each employee's age, job, pre-
placement blood pressure level, blood pressure readings in right and
left arm prior to exposure on the day of the survey, and blood
pressure readings at the end of the shift. Abnormal results are
marked by an asterisk. Participant number eight is a known hyper-
tensive under medical treatment. Four of the 14 (29%) had abnormal
blood pressures. The mean pressures for the entire group were normal
and did not differ significantly between pre-shift and post—sh1ft
readings.

Symptoms were limited to the spraying operation, the primer drying
oven, and the spotwelding operation. No workers in the side panel
area, where TuflexR was applied by brush, had symptoms.

Symptoms noted with contact with TuflexR included the following:

Symptoms Frequencey

watering of eyes 2 person(s)
nausea

Tightheadedness

sore throat

fatigue

unpleasant odor

sensation of being "high"
chest tightness
gastrointestinal upset

oW W R

In the door welding operation, where possible health effects had been
noted to be most prominent, the following symptoms were associated by
one employee with inhalation of fume from welding (both oxyacetylene
and spot) over TuflexR coated doors: "headache, drunken feeling,
trembling, chills, unusual taste in mouth.” The symptoms developed
after welding on four to five doors, and lasted up to one and one-half
hours, with chills persisting up to three to four hours. No eye
irritation, nose bleeds, nausea, or vomiting were noted. A second
employee reported stomach upset, trembling, weakness in the legs,
fatigue, mild nausea, feeling like "three beers" had been consumed,
dizziness, and 1ightheadedness. The symptoms were stated to develop
after 10 to 15 minutes and persist for one and one-half hours.

One individual reported episodic numbness and't1ng?1ng—of—the—hands~- e e e

which he had associated with solvent exposure used in cleaning
TuflexR from the skin of the hands and arms.
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VII.

Eight of the 14 individuals, including both sprayers and door welders,
felt that they had a health problem related to work and, specifically,
to exposure to TuflexR.

Examination of the nose and oropharynx revealed erythema (reddening)
or mucous membrane congestion in four individuals.

Because of the incidental finding of tremor in five employees, a
follow-up visit was made by a NIOSH physician on May 28, 1980.
Thirteen employees were interviewed, including all five noted to have
tremor on the previous visit. Of these 13 workers, 12 had worked with
TuflexR; seven of these had worked with it during the previous

week. (During the period of this second visit, the plant functioned
only two or three days. each week.) When asked about the presence of
various symptoms during the previous two working days, the seven
workers exposed to TuflexR were more likely to report tiredness (57%
vs 17%), dizziness (29% vs 0%), and headache (43% vs 17%), although
none of these differences was significant statistically.

Of the 13 workers examined, four had a tremor. A1l of these had
worked with TuflexR, although only two had worked with it during the
preceeding week. The tremor in these four individuals was a very
slight intention tremor (that is, a tremor noted when the hand is in
motion). There was no tremor at rest and neurological examination was
otherwise normal. No group totally lacking in past exposure was
examined. Average age of those with tremor was 32.2 years as compared
with 32.6 years for those without tremor.

0f the five individuals felt to have tremor on the first visit, only
two had a tremor on the second visit; these two workers had not worked
with TuflexR for one month.

DISCUSSION
A. Environmental:
General Solvent Exposure

The 1,1,1-trichloroethane found in LS 255 can be absorbed through the
intact skinZ, and multiple observations of its use without skin
protection were made.

Skin protection is recommended when.pro1onged or repeated contact with
trimethyl and tetramethyl benzene isomers such as were found in Anchor
91.

Welding

The iron and copper found in the door welding area air samples is
reasonable since steel containing iron and small amounts of copper are
being spot welded with copper contacts. The results suggest that
hygienically significant exposure to copper might occur if production
is at high levels. The presence of calcium is consistent with the
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‘composition of TuflexR and did not exhibit the hygienically
significant crystalline species. The trace amounts of sulfur are
compatible with both the composition of TuflexR and the steel used.
The origin of titanium, nickel, aluminum, chromium, magnesium,
platinum and tin is unknown.

In both welding areas the results of the welding fume samples were
quite Tow, and would not be expected to induce adverse health
effects. However, one worker did describe symptoms consistent with
metal fume fever while welding. This may relate to occasional
overexposure to copper fumes.

Tuflex Spraying

The alkanes detected in the TuflexR spraying area probably represent
the solvent vehicle in the TuflexR. The solvent and alkane levels
are well below applicable environmental criteria.

The filter H]aced near the right-hand door of a truck being sprayed
with Tuflex® showed major amounts of calcium (more than 100 ug per
sample) which is consistent with the composition of TuflexR. This
also indicates that the installed hood at the front of the truck does
not capture and remove all fumes generated during spraying. Probably
those fumes directed parallel to the hood face towards the open cab
door escape.

The source of the trace (1-10 ug per sample) of iron is uncertain.
Since phosphorus was given as a constitutent of TuflexR, we looked
for this element and found only trace amounts.

Drying Ovens

In the primer drying oven areas xylene, toluene, alcohols, and
acetates were present, but not at levels that would be expected to
produce permanent health effects. However, the possibility of
temporary, reversible eye irritation in some individuals exposed to
these substances is not eliminated.

B. Medical:

While this investigation involved too few participants for firm
conclusions to be drawn, no relationship between exposure to TuflexR
and hypertension was suggested.

Many workers described irritative effects, affecting the eyes and
throat. On both visits some workers also noted tiredness, headache,
and Tightheadedness. Three of the 13 interviewed on the second visit
noted a nervous or shaky feeling. Since TuflexR is used in conjunc-
tion with a solvent containing aliphatic hydrocarbons, which are known
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VIII.

IX.

to have such effects, it is difficult to separate the effects of
exposure to TuflexR from exposure to the solvent. Pyrolysis products
might also play a role in these effects.

While some mild erythema or mucous membrane congestion was found in
four workers, no evidence of chronic irritation was noted. The slight
degree of the intention tremors found is probably of minor clinical
significance. The present study cannot be considered as demonstrating
either a connection or lack of connection between TuflexR and

tremor. Once again, the solvent is as likely as TuflexR to be

causing any nervous system effects.

RECOMMENDATIONS

1. Skin contact with solvents should be avoided by wearing
impermgab]e gloves. This should apply to LS-255 as well as to
Tuflexh. :

2. Local exhaust ventilation applied at the point of contaminant
generation would help minimize irritative symptoms. Such
ventilation should be installed where TuflexR is sprayed and
TuflexR coated materials are welded.
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DISTRIBUTION AND AVAILABILITY OF REPORT

Copies of this report have been sent to:

1. United Auto Workers, Social Security Department, 8000 East
Jefferson Avenue, Detroit, Michigan 48214,

2. United Auto Workers, Local 494, P.0. Box 173, Union City,
Indiana 47290.

3. Union City Body Compoany, Union City, Indiana 47390.
4, NIOSH, Region V.
5. OSHA, Region V.

Copies of this Determination Report are currently available upon
request from NIOSH, Division of Standards Development and Technology
Transfer, 4676 Columbia Parkway, Cincinnati, Ohio 45226. After 90
days the report will be available through the National Technical
Information Service (NTIS), Springfield, Virginia. Information
regarding its availability through NTIS can be obtained from NIOSH,
Publications Office, at the Cincinnati address.

For the purpose of informing the affected employees the employer shall
promptly post for a period of 30 calendar days this determination.
report in a prominent place(s) near where the exposed employees work.
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