


PREFACE

The Hazard Evaluations and Technical Assistance Branch of NIOSH conducts field
investigations of possiblie 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 norma]]y found in the place of employment has
potent1a11y toxic effects in such concentrations as used or found.

The Hazard Eva1uat1ons and Techn1cal Assistance Branch also provides, upon
request, medical, nursing, and industrial nygiene technical and consultative
assistance (TA) tu Federal, state, and local agencies; labor; industry and
other groups or individuals to contro1 occupational hea]th hazards and to -
prevent re1ated trauma and d1sease

Mengion of company names or products does not constitute endorsement by the
National Institute for Occupational Safety and Health,
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INTRODUCTION

On August 23, 1982, the National Institute for Occupational Safety and
Health (NIOSH) received a request from an employer representative of

. the NDhio Thermometer Company in Springfield, Ohio, for a health hazard

evaluation. NIOSH was asked to evaluate mercury exposures in the small
thermometer department Tocated on the second floor of the main plant
building.

On September 15, 1982, two NIOSH industrial hygienists conducted an
environmental investigation at the plant. On October 12, 1982, a
Tetter was sent to the employer and employee representatives wh1ch
summarized the work done on September 15 and included five
recommendations to minimize the workers' exposure to mercury.

BACKGROUND

The Dhio Thermometer Company was established in 1934 and manufactures
thermometers, inclinometers, and clocks. The company employs
approximately 100 workers, 60 of whom are represented by the
International Association of Machinists and Aerospace Workers (IAM).
About 15 employees are involved in the manufacture of small
thermometers. . Approximately 2500 small thermometers are produced each
week in the small thermometer department which occupies the entire
18,000 ft.2 second floor of the plant.

Several operations are involved in the process of manufacturing small
thermometers. In brief, reservoir bulbs are blown at one end of cut
glass tubes which are then filled with an indicating liquid. Any
excess liquid is driven out with heat and the tubes are flame-sealed to
a specified length. The sealed tubes are calibrated, mounted on a
scale, assembled on or in a holder as necessary, and packaged.

Brooder (#739) and candy (#6980) thermometers are the two predominate
types of small thermometers manufactured at the Ohio Thermometer
Company.

In 1979, two compliance inspections were conducted at the Qhio
Thermometer Company by the Occupational Safety and Health
Administration (0OSHA). These inspections were followed in 1980 by a
consultative survey performed by the Ohio Department of Industrial
Relations (ODIR). As a result of these on-site investigations, the
company discontinued the use of mercury in late 1980, and substituted
less hazardous indicating liquids for the manufacture of small
thermometers. A limited number of pre-manufactured mercury tubes,
however, are still purchased for further assembly. After the in-plant
use of mercury was discontinued, a follow-up consultative survey was
conducted in 1981 by ODIR which indicated that residual mercury vapor
Tevels existed throughout the small thermometer department. ODIR
recommended that a more thorough evaluation be performed and that the
company initiate the use of HgX on the floor and work surfaces as an
interim measure to minimize the workers' exposure to inorganic mercury.’
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Vil.

At worktable height, the concentrations ranged from 4 to 95 ug/m3

with a mean of 16 ug/m3 At the breathing zone, the mercury
concentrations ranged from 4 to 15 ug/m3 with a mean of 6 ug/m3.
Measurements collected at the two lunch stations indicated mercury
concentrations ranging from 5 to 20 ug/m3 at the second floor Tunch
station and concentrations rang1ng from 1 to 4 ug/m3 at the first
floor lunch station. NIOSH's observations indicated that these
elevated concentrations were the result of residual mercury remaining
in the cracks and recesses of the wood floor and work tables. Some of
this residual mercury may be the result of spills due to the breakage
of pre-manufactured mercury tubes purchased by the company for further
assembly.

Ventilation measurements were obtained at the three work stations in
the small thermometer department that utilized ventilating systems. At
the tube filling station, the air velocities at the 1 x 62" slot hood
ranged from 240 to 500 feet per minute (fpm) with an average of 385
fpm. At the No. 739 heat out station, the air velocities of the 5.5 x
51" (effective dimensions) overhead hood ranged from 50 to 65 fpm with

‘an average of 60 fpm. The air velocities at the No. 6980 marking

station ranged from 5 to 90 fpm with an average of 60 fpm through a
25.5 x 41" rectangular hood.. Smoke tube measurements taken in the
capture plane at these three work stations indicated that smoke was
effectively removed by the hoods at the tube filling and No. 6980
marking stations, but not by the hood at the No. 739 heat out station.

DISCUSSION AND CONCLUSIONS

The individual direct-reading mercury measurements were collected in
one minute or less and cannot be used to estimate precise TWA exposures
for the employees in the small thermometer department. However, even
though the in-plant use of mercury was discontinued over one year ago,
these results indicate elevated mercury concentrations still exist
throughout the small thermometer manufacturing area, expecially near
the floor and work station tables when compared to the current NIOSH
recommended TWA for inorganic mercury of 50 ug/m s

The ventilation measurements indicated that the ventilation system in
place at the tube filling and No. 6980 marking stations were adequate.
However, the system in place at the No. 739 heat out station was not
adequate. If this station is to be used in the manufacture of
thermometers, even without mercury as the indicating liquid, the
ventilation system should be upgraded so that the vapors released
during the heating operation can be effectively removed.

Based on the results of this investigation, a thorough clean-up of
residual mercury in the small thermometer department is necessary to
protect the workers from the risk of excessive exposure to inorganic
mercury through not only the inhalation of vapor, but also skin
absorption and ingestion. Additionally, an emergency clean-up
procedure should be implemented to deal with future mercury
contamination due to breakage of mercury tubes purchased for assembly
at the Ohio Thermometer Company.
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