


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 contro1 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.



HETA 81-409-1290 NIOSH INVESTIGATORS:

APRIL 1983 PATRICIA L. MOODY, M.D.
THE DONALDSON COMPANY, INC. RICHARD KRAMKOWSKT, I.H.
DIXON, ILLINOIS MONROE KEYSERLING, Ph.D.

I. SUMMARY

On Auqust 3, 1981, the National Institute for Occupational Safety and
Health (NIOSH) received a request from Teamsters Local Union 455 to
evaluate reports of carpal tunnel syndrome (CTS) and of possible sen-
sory polyneuropathy in employees of the Donaldson Co., Inc., Dixon,
I11inois. NIOSH conducted an initial walk-through inspection of the
plant on August 12-14, 1981. 1In January 1982, NIOSH conducted a de-
tailed erqonomic evaluation, and in February, performed air sampling
for perchloroethylene, vinyl chloride, and Freons.

NIOSH found no detectable vinvl chloride in a personal sample and 0.29
parts per million (pom) in an area sample (NIOSH recommended 15-minute
ceiling: 1 ppm). Air concentrations of individual Freons ranged from
4.2 to 7.4 ppm (OSHA standard: 1000 npm). Three-hour time-weinhted
average air concentrations of perchloroethylene ranged from 12.6 to
75,2 ppm; 15-minute ceiling concentrations ranged from 14.2 to 103.1
ppm. (NIOSH recommends perchloroethylene exposure he as low as feasihle
since it is an animal carcinoqen.)

A review of company medical records identified 18 nhysician-diagnosed
cases of carpal tunnel syndrome between 1975 and 1980, of whom NIOSH
was able to contact 15 (10 current and five former employees). Seven
of the 15 (47%) had worked full- or part-time on the "S1im Vee" Tine
when their symptoms began, a fact determined by Donaldson in its own
evaluation in 1980 and which lead to administrative work practice
changes directed at correcting the problem. In addition to those for-
mer cases, NIOSH identified an additional 15 persons with symptoms sug-
gesting CTS in a medical survey of 92 of the 96 current employees. To
hetter characterize this group, NIOSH sent a more detailed mail ques-
tionnaire in January 1982, Thirteen of 16 persons responded, and four
of them reported continuing symotoms compatible with CTS symptoms.
None of the four worked on the S1im Vee line. However, three of the
four worked in departments (Metal Fab, Vent, Enqine, and Continental)
in which the NIOSH erqonomic evaluation had identified current work
practices which might induce or contribute to CTS.

Six of the 97 current or former workers interviewed reported numbness
or tingling in the feet. Four of the six had worked on or near the
1ine (S1im Vee) on which large quantities of n-hexane-containing glue
had been used until July 1980. In two of the four, the date of symotom
onset and other historical information did not suagest an association
with workplace exnosure.

NIOSH jdentified work practices in several denartments which might induce
or exacerbate carpal tunnel syndrome. In addition, NIOSH found a poten-
tial health hazard from exposure to airbarne perchloroethylene. Recommen-
dations, including changes in work practices and tool design and reduction
of exnosure to perchloroethylene, are presented in Section VII of this
report.

KEYWORDS: SIC 3714 (Motor Vehicle Parts and Accessories Manufacturing),
carpal tunnel syndrome, ergonomics, sensory neuropathy, n-hexane,
perchloroethylene, vinyl chloride, Freon.
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The plant has been in operation for 9 years. The hourly work force
fluctuates in size with the volume of orders for filters, ranging
between approximately 55 and 95 employees. According to the plant
manager, turnover among the hourly workers is high, and about 200
workers had been hired in the year and a half preceding our visit.
Although the hourly work force had consisted of only about 50 workers a
year earlier, there were 96 employees on the most recent senjority list
at the time of the NIOSH visit in August 1981. Table 1 shows the
production departments, the usual number of shifts worked, and the
number of employees in each.

In 1979, the plant managers became aware that several employees had
reported persistent and recurrent pain, numbness, and tingling in one
or both hands. Between 1978 and 1979, the carpal tunnel syndrome was
aiagnosed in 10 employees, eight of them in 1979. In February and
March 1980, both Lonaldson corporate safety staff and Donaldson's
insurance company conducted surveys of the worksite, including an
extensive ergonomic evaluation. A number of recommendations were made,
including altered work practices and tool design, the institution of
light-work duty, and the replacement of females with male workers on
the 1ine on which the heaviest filters were made (51im Vee) and from
which seven of the cases of CTS came.

The issue of polyneuropathy was less clearly defined. According to a
union representative, an employee whose symptoms were diagnosed as CTS
in 1979 subsequently developed numbness and pain in both feet and was
diagnosed in 1981 as having a sensory polyneuropathy. Another worker
reportedly also had symptoms compatible with a sensory polyneuropathy.
n-hexane-containing cements had been used at the plant between about
1974 and 1980, according to the plant production engineer and manager.
Used at the rate of 150-250 gallons per week on the S1im Vee line until
July 1980, one cement contained 17% hexane and 9% methyl ethyl ketone
(MEK). Another cement containing similar proportions of n-hexane and
MEK was used on the S1im Vee 1ine at the rate of 55 gallons per month
until July 1980. Other hexane-containing cements are still used in
small quantities (10 gallons per year) on the Standard Vee and Aircraft
lines. Donaldson's industrial hygiene surveys done between 1475 and
1978, most of which consisted of area sampling, found n-hexane in the
range of 5 to 35 ppm (this Tatter value was the only personal sample
for n-hexane), which are all below NIUSH's recommended exposure limit
of 100 ppm (time-weighted average over a 10-hour day). Because
n-hexane is a known neurotoxin, an employee raised the question of
whether the case or cases of neuropathy at the plant bore some relation
to hexane exposure.
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As a result of the August survey, a number of physician-diagnosed
cases of CTS were identified, as were a group of employees
designated as "possible" cases on the basis of symptoms. In
January 1982, we sent follow-up questionnaires to the 16 persons
identified as "possible" cases of CTS. While it was clear that
there had been a high prevalence of CTS at the plant, we wished to
determine whether new cases were occurring. In the follow-up mail
questionnaire survey, we tried to determine whether the "possible"
cases were continuing to have symptoms, and to attempt to determine
whether those symptoms were likely to be due to carpal tunnel
syndrome.

Ergonomic

During the January 1982 visit to the Donaldson plant, walk-through
ergonomic analyses were performed in the following departments:
Metal Fabricating, Continental, Business #1, Engine, Vent, and Slim
Vee. Analyses were not performed in the Aircraft department
because it was not operating at the time of the visit, or in the
XM-1 department because of the long cycle time required to produce
a single filter. The purpose of the ergonomic analyses was to
identify deficiencies in equipment, tools, and/or work methods
which could contribute to the development of carpal tunnel syndrome.

The following basic procedure was used in each department:

1. Management personnel were asked to identify each work station
in the department and to give a brief explanation of the
task(s) performed at that location.

2. A list was developed of major tasks performed at each work
station. In addition, all handtools (manual and power) used at
the location were examined.

3. Each task was observed for several cycles. During the
observation, special attention was given to the posture of the
shoulders, elbows, wrist, and hands, and to the forces exerted
by the hands. Photographs were taken to document work postures.

4. Based on the above observations, tasks that required the use of
postures associated with increased risk of developing carpal
tunnel syndrome were identified.

5. Recommendations were developed to modify certain tasks or to
reduce the risk of carpal tunnel syndrome.

V. EVALUATION CRITERIA

A,

Current Potential Exposures: perchloroethylene, Freons, and vinyl
chloride monomer.
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DEPARTMENT

Pleater

Business machines (office)

#l
#2

Aircraft

XM1

(in operation about
50% of year)
Continental

(in operation about
30-50% of year)

S1im Vee
until July 1980

After July 1980
Ventilation

Engine

Plastisol ribbon bonder
Standard Vee

(in operation
50% of year)

TABLE 1

DONALDSON COMPANY
DIXON, ILLINOIS

NO. WORKERS/SHIFT NO. SHIFTS
3 1
3 1
2 1
4-6 1
2 1
2 1
8 2
6 2
6-9 1+
8-9 2
1 3
2 1






TABLE 3

RESULTS OF ENVIRONMENTAL SAMPLES COLLECTED FOR VINYL CHLORIDE

SLIM VEE DEPARTMENT (2/8787)

Sample Sample Sample Vinyl Chloride
Type/ Duration Volume Concentration
Location (Minutes) (Liters) (ppm)1
Personal/Assembler 101 5.0 ND2
(First end-cap)
Area/First end-cap 101 20.0 0.29
(Plastisol applicator)
0SHA standard: 8-hour time-weighted average 1
15-minute ceiling 5
NIOSH recommended standard (15-minute ceiling) 1

I, ppm = parts of contaminant per million parts of air

™~

. ND = not detectable; detection 1imit for vinyl chloride

0.001 mg/sample



TABLE 4
RESULTS OF ENVIRONMENTAL SAMPLES COLLECTED FOR PERCHLOROETHYLENE

(2/9/8c)
Personal Samples Sample Sample TWAL Ceiling
Department/ Duration Volume Concentration Concentration
Location (Minutes) (Liters) (ppm)2 ( ppm)
XM-1/Assembler 180 9.0 12.6
y 15 3.0 14.2
¥ 15 3.0 58.9
Continental/Cleanup & Trim 180 8.9 21.5
Vent./Gasket & Cleanup 179 8.5 76.2
Engine/Cleanup 177 8.5 22.5
AM-1/Assembler 13 3.0 103.1
5 15 3.0 73.6
OSHA standard: 8-hour TWA 100
5-minute ceiling 200
absolute ceiling 300
NIOSH recommended standard lTowest feasible level
1. ppm = Parts of contaminant per million parts of air.
2. TWA = Time-weighted average
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