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IT. INTRODUCTION

AI

Background

On January 19, 1983, the National Institute for Occupational Safety
and Health received a request from the International Union of
Allied Industrial Workers for.an evaluatfon of skin and upper
respiratory tract problems experienced by employees at the Essex
Magnet Wire and Insulation Division of United Technologies, Inc.,
in Vincennes, Indiana,

On March 7-9, 1983, a NIOSH industrial hygienist and epidemiologist
visited the facility and conducted a walk-through inspection,
collected environmental data, reviewed company environmental data,
and interviewed first shift workers with a standardized
questionnaire. This information was used to design the protocol
for the follow-up evaluation.

An interim report issued in June 1983 presented the results of the
initial visit and outlined the follow-up study protocol.

A follow-up visit was made on September 9-13, 1983. This visit
consisted of more comprehensive and specific environmental
sampling, and interviews with a larger worker population.

Process Description

Essex manufactures copper and aluminum insulated wire for a variety
of electrical uses. The process of interest in this evaluation is
best described by departments. Testing/Quality Control and
Shipping/Receiving functions are ordinary processes and will not be
discussed here.

1. Concast Department

The Concast (an abbreviation for continuous casting) Department
adds bulk copper sheets, called cathodes, in the top of a
furnace. The molten copper extrudes from the bottom and is
quenched and shaped eventually to 3/8" rod. The copper rod is
then relocated to the roof of the building, where it is fed
downward into the Rod and Wire Mi11 Department. The coolant
used in Concast is an alcohol/water solution. The personnel
operational titles are A operator (responsible for the
operation of the casting machine) and B operator (responsible
for the feed rate of the cathodes and truck loading of the rod
as it exits from the casting machine).



http:alcohol/wat.er
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I11.  STUDY DESIGN

A. Environmental

1.

Initial Visit (March 1983)

The purpose of the initial survey was to become familiar with
the operation and to collect air and bulk Tiquid samples to be
used in identification of potential contaminants which might be
related to the health complaints reported on the medical
questionnaire. Area samples were collected in locations
considered to be the most 1ikely to yield high concentrations
of airborne contaminants (at the rod extrusion point in the
Concast pit, over the enamel application point, and in the
plume at the top of the enameling ovens). Personal breathing
zone samples were collected also.

Follow-up Study (September 1983)

Based on the results of the initial medical questionnaire, a
follow-up study was designed to evaluate worker exposure to
substances in the Enamel Department potentially causing
respiratory problems. These substances fell into two
categories: (1) those reported to cause pulmonary
sensitization, such as isocyanates [TDI and methylene bisphenyl
isocyanate (MDI)], and (2) those reported to cause respiratory
irritation, such as isocyanates, phthalates, phenol, cresol,
and anhydrides. However, the enamel containing anhydrides was
not in use during the September survey. Since these potential
exposures would be expected to occur primarily to the Enamel
Department, sampling was confined to this department.

Table 1 details the substance sampled for and the sampling and
analytical method employed in both visits.

B, Medical

1.

Initial Visit (March 1983)

During the initial visit a medical and occupational history
questionnaire was administered to all employees from one
shift. The departments interviewed included Concast, Rod and
Wire Mi11, Enameling, Shipping/Receiving, and Office. The
questionnaire collected information concerning demographic
data, occupational history at Essex Group, Inc., respiratory
symptoms, smoking history, and health conditions, particularly
skin conditions. After obtaining informed consent, hair and
nail samples for copper analysis were collected from employees
in the Concast and Rod and Wire Mill areas.
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10.

11.

12.

limited to 0.05 mg/m3 8-hour TWA with a 0.2 mg/m3

ceiling. However, persons sensitized or believed to have been
sensitized should not be exposed to any concentrations of
isocyanates. ,

Chlorobenzenel

Chlorobenzene has the characteristic odor of mothballs, which
is reported to be noticable at approximately 1.0 mg/m3.
Health effects from exposure in excess of the TLV and OSHA
standard of 350 mg/m3 8~hour TWA are headache, dizziness,
digestive disorders, and numbness and tingling in the hands
and fingers.

Xylenel3

The three isomers (o=, m=, and p-) are indistinguishable in
terms of health effects. Commerical xylene is usually a
mixture of all three isomers. Xylene is a skin, eye, and
upper respiratory tract irritant. Xylene exposure in excess
of the NIOSH recommended standard of 425 mg/m3 10-hour THWA
may cause nervous system depression, headache, fatigue,
irritability, and gastrointestinal disturbances (nausea,
anorexia). The OSHA standard is 435 mg/m3 8-hour TWA.

n-Hexanel

n-Hexane is a skin and eye irritant, inhalation hazard
(causing euphoria, dizziness, numbness of 1imbs, respiratory
tract irritation) and ingestion hazard (causing nausea,
vertigo, general intestional irritation and central nervous
system depression). Moreover, n-hexane causes motor
neuropathy. The TLV is 180 mg/m3 8-hour TWA and the OSHA
standard is 1800 mg/m3 8-hour THWA.

Ethanoll

The main occupationally related health effects due to exposure
to ethanol vapor are irritation of the eyes and upper
respiratory tract. The effects from ingestion are widely
documented and understood. The TLV and OSHA standard for
ethanol are 1900 mg/m3 8~hour TWA.

n-Butano1l

n-Butanol vapor causes mild eye irritation and can be absorbed
through the skin, The TLV and OSHA standard are 300 mg/m3
8-hour TWA.
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address. Copies of this report have been sent to:

1. Local 509, Allied Industrial Workers of America
2. International Union of Allied Industrial Workers of America
3
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For the purpose of informing affected employees, copies of this report
shall be posted by the employer in a prominent place accessible to the
employees for a period of 30 calendar days.












Table 3

Worker Exposure to Cresol

Essex Group, Inc.
YVincennes, Indiana
HETA 83-116

September 13-15, 1983

mg/m3 Cresol
Job Description Shift Sampling Duration (min) 8-hour TWA
300 series operator 8-4 436 0.4
300 series rover 8-4 436 0.9
200 series operator 4-12 438 0.4
200 series rover 4-12 459 2.2
300 series operator 12-8 442 0.5
300 series rover 12-8 434 0.8
Recommended exposure 1imit 10
(NIOSH)
Lower 1imit of detection (air adjusted) .03



Table 4
Worker Exposure to Phenol
Essex Group, Inc.
Vincennes, Indiana
HETA B3-116

September 13-15, 1983

mg/m3 Phenol

Job Description Shift Sampling Duration (min) 8=hour TWA
200 series rover 4-12 459 1.5
200 series operator 4-12 438 0.3
300 series rover 12-8 434 1.0
300 series operator 12-8 442 1.0
Recommended exposure limit 19.0

(NIOSH)

Lower 1imit of detection (air adjusted) 0.03



Table 5

Worker Exposure to Dimethyl Terephtahalate

Essex Group, Inc.
Vincennes, Indiana
HETA 83-116

September 13-15, 1983

ug/m3 Dimethyl Terephthalate

Job Description Shift Sampling Duration (min) 8-hour THA

200 series rover 8-4 442 <20

200 series operator 8-4 431 <20

300 series rover 4-12 440 <20

300 series operator 4-12 448 <20

200 series rover 12-8 456 <20

200 series operator 12-8 455 <20

Recommended exposure 1imit (for dimethyl phthalate) 5000
(ACGIH)

Lower 1imit of detection (air adjusted)

20
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