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INTRODUCTION

Recent literature has linked possible carcinogenic effects te poly-
chlorinated biphenyls. Since this literature is incomplete, the Division
of Surveillance, lazard Evaluations and Field Studies of the National
Institute for Occupaticnal Safety and Health has underway an "industrywide®
study of industries using polychlerinated biphenyls.

As a resu1p of a walk-through survey conducted by NIOSH at the Yestinghouse
facility in Rloomington, Indiana on December 4, 1975 and a mesting held
with company representatives on January 21, 1977, it was decided that a
medicai study and industrial hygiene survey would be conducted at the
facility. The medical study was conducted durina March, 1977. The
industrial hygiene survey was conducted by Leo Blade, Dave Marlow and

Mark Jores on April 19, 20, 21 and 22, 1977.

During the visit, approximately 58 air samples were collected for
evaluation of polychlorinated hiphenyls exposuras. 1In addition air sermples
were collected to evaluate exposures to solvents, soldering fumes, welding
fumes and ozone.

DESCRIPTIAN OF FACILITY

The plant began operation in 1958 as part of the Distribution Apparatus
Division of llestinghouse Electric Corporaticn. The main products of the
piant are shunt capacitors, series capacitors, lightnina arresters,
reclosers and breakers, switches, potentiel devices arnd 1ine traps.
Production of polychlorinated hiphenvis-filled capacitors &lso started in
1958. Currently the polychlorinated biphenyls used 1is Arcclor 101€, but
frem 1968 to 1971 Aroclor 1242 was used.

Currently there are approximately 745 empleyees at the facility of which
approxirmately 445 are hourly employees. The unions at this plant are
Local #2031 of the International Brotherhood of Electrical Vorbers and the
Association of Bloomington Yestinghouse Salaried Employees of the
Federation of lestinghouse Independent Employees.

There are presently approxihateiy 20 employees in the capacitor operation
and engineering lab who have direct contact with polychlorinated biphenyls.

MEDICAL, IHDUSTRIAL HYGIENE AND SRFETY PROGRAM

The Westinghouse Electrical Corporation has a corporate medical director
located in Pittsburgh, Pennsylvania. A local physician, Dr. Steve LuEllen
is availabie at the plant three times a week and on c211 24 hours a day.
Dorothy Roberts, a nurse, is at the plant during the day shift. Also,

all the quards have been trained in first-aid.

L
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Pre-emnloyment physical examinations are given to all the emplayees.

Thase examinations include audiograms, eye examinations, and urines
analysis along with other routine physical examinations. Periodic
examinations are given every two years to those employees which are exposed
to chemical hazards. This examination includes those tests conducted

for the pre-employment examination plus x-rays and bhlood tests.

There is no industrial hygienist at the plant but a corporate industrial
hygienist is available to the plant when needed. The company has
collected approximately 40 air sampies for eva1uat1on fer polychlorinated
biphenyls, but no regular mon1tor1ng is done,

The safety program at the plant is handled by Robert Dver, Supervisor
Personnel Relations. Personal protection programs presently enforced

at the plant are safety glasses, safety shoes, respirators and protect1ve
clothing {gloves and aprons).

DESCRIPTINN OF PROCESS

There are many different production operations at this facility. The
capacitor making operation is the only c¢ne using polychlorinated biphenyvis.
Currently the plunt is changing the insulation oil used in the capacitors
from palychlorinated biphenyls to isopropyl biphenyt.

Large power capacitors are made at this facility. Bales of foil, peper
and plastic film are wound in a dust-free room. The size of the bale
depends upen the size of the capacitor being made. A predetermined_ number
of bales. are then placed into a metal capacitor box end the tep of the
capacitor with tha connection bushings are put in place. A group of
capacitors are handed together and placed automatically in a chember. The
chamber is heated and placed under a vacuum to remove 211 moisture. Tre

. chamber is them flocded with polychlorinated biphenyls in order to fi11
the capacitors. The residue PCB is then pumped out, filtered, and reused.
The capacitors are removed from the chamber and automaticelly plezced on a
conveyor system. There is an ahsorbent materiatl placed under the conveyor
syster which absorbs the excess PCBs which might spill onto the floor.

‘ INSPECTION QOF FLANT

Estimated Number of

Job Horkers Exposed Potential Health Faiards
Velding ' | . 10 Aluminum, iron
Soldering - 7 PCBs, lead, zinc
Painting ' 10 Toluene, xylene
PCBs Production _ 20 Polychlorinated biphenyls,
. trichloroethylene,

1,1,1-trichloroethane



gentilation

Many operations use locai exhaust ventilation. Enclosed (Apprendix B)
is a copy of a Tetter dated June 7, 1977 to Mr. Robert A. Dyer which
included preliminary recommendations for improvements on plant ventilation.

Iron, Aluminum, Lead and Zinc

Air samples were collected for aluminum and iron during the welding
operations and for zinc and lead during soldering cperations. HMSA Model G
pumps were ysed to collect the air samples on a 37 mm/0.8 micrometer

- mixed cellulose ester membrane filter., The samples were collected from
approximately two to four hours at a flow rate of 1.5 zpm. The samples
were digested in nitric acid and analyzed by atomic absorption.

Tin

Air samples wvere collected for tin during soldering operations. MSA

Model G pumps were used to collect the air samples on 37 mn/C.& micrometer
mixed celiulose ester membrane filter. The samples were collected from
approximately two to three hours at a flow rate of 1.5 gpm. The samples
were athed with nitric acid and sulfuric acid and analyzed by atomic
absorption.

Toluene, Xylena, Hethyl Ethyl Ketone,
Trichloroethylene, and 1,1,1 - Tr1ch10roethan9

Air samples were collected for toluene, xylene and methyl ethyl ketone

during painting operations and for tr1ch10roetny]ene and 1,1,1 - tri-
chloroethane during degreasihg and cleaning operations. <1p1n SP1 and
DuPont pumps were used to Zollect air samples in charcoal tubes.i These
tubes contain an activated coconut charcoal with a 100 mg primery section
and 50 mg back-up section. Samples were collected from approrimitely cne to
four hours and flow rates varying from 50 to 200 cc/min. The samples vere
desorbed with carbon disulfide and analyzed with a gas chromatograph.

Housekeeping

The plant does a good job in keeping most work areas clean.

SURVEY PROCEGURES
General

Air samples were collected for evaluating exposure to polych1orinated
biphenyls, trich]oroethage, trichloroethylene, lead, tin, zinc, toluene,
Xylene, MEK, aluminum, iron and ozone. The fo]]owlnq paraqraphs descrite
the methods used to collect and analyze the air samples.:



591ych10rinated Biphenyls

Both personal and area air samples were collected throughtout the facility.
Sipin SP1 pumps were used to collect the air samples in tubes containing

a magnesium silicate absorbent called florosil. The tubes have a 100 mg
primary section and a 50 mg backup section. Samples were collected from
two to seven hours at a flow rate of approximately 200 -cc/min. The
polychlorinated biphenyls were desorbed from the florosil with benzene

and analyzed by using a gas chromafoqraph with an electron capture
detector.

Skin smears were collected on vhatman smear tabs #50 by wiping the forehead,
nose and cheek area of each person. The samples vere then analyzed by
the same procedure.:

Qzone

Air samples were collected for ozone during welding operations. MSA

lodel G pumps were used to collect the air samples in a midget impinger.

The impinger contained approximately 15 mg of an alkaline potassium iodide
solution. It should be noted that the sotution should not be exposed to

direct suntight. The samples were collected for 45 minutes at a flow rate

of 1 spm. The seclution is acidified with phosphoric acid and then determination
by specirophotonetric measurement.

RESULTS AND DISCUSSIOH

Polychlorinated Rinhenyls

" The results of the area and personal air samples are presented in
Tables I-I1II and the job descr1pt1ons corresponding to the job titles are
in Appendix A.

Forty personal and sixteen area air sarples vere collected. The time-
we1ghted averages ranged from 4 uq/n3 for the boilerhouse operatar to

162 ng/m3 for the capacitor repairman. The peak concentration vas 264 pg/m3
for a capacitor repairman. The results of the smear sanples are presented
in Tahle IV. Al1 the smear samples showed an increase between the morning
sample and afternaon sample.

Iron and Aluminum

The résults of the personal air samples for iron and aluminum are presented
in Table V.

<

Tin

-~

o detectable limits (80 ug/tube) of tin were found.

. "



Toluene, Xylene, Methyl Ethyl Ketone,
Trichloroethylene and 1,1,1 - Trichloroethane

The results of the personal air samples for toluene and xylene are
presented in Table VI. No detectable limits (0.07 ma/tube) of methyl

ethyl ketone were found. The toluene time-weighted averages were 1.7 ppm
for painters and 0.5 ppm for set up men while those fo* xylene were 1.5 ppm
for painters and 5.3 pom for set up men. -

The results of the trichloroethylene air samples are presented in Table VII.
Two samples had concentrations of 289 ppm. Also, two of the sampies

were saturated.

The results of the 1,1,1 - trichloroethane air samples are g\gsented in
Table VIII. The three personal samples had concentrations 1ess tham~

13 pom, but the one area sample had a concentration greater than 339 ppm.

Qzone

No detectable limits (2 ma/me) of ozone were found.

SfANDARDS AND HEALTH EFFECTS
Polvchlorinated Biphenyls

The current OSHA standard and ACGIH TLV for chlorodiphenyl (42% chlorine_is
1000 pg/m3 {1 ma/m3). The NIOSH recommended standard is a TWA of 1 wa/m3.
The dermatoloqical effects and systemic effect on the liver associated with
polvchlorinated bivhenyls are well reported in the Viterature: however,
recent 71iterature has Tinked possible carcinogenic effects to polychlorinated
biphenyls. 1253 Therefare, this standard may not adequately protect the

workers health.
Iron

The current OSHA standard for_iron oxide (measured as 1ron) is 10 ma/m3
while the ATGIH TLV is 5 ma/m3.

Aluminum

Currently there is no OSHA gtandard for aluminum, but the ACGIH TLV for
aluminum (ﬂ] ) is 10 mg/m

Zinc

-

The current (OSHA standard, NIOSH recommegded standard and ACGIH TLV for
zinc oxide {reported as z1nc) are-5 ma/mJ.

"



TJoluene

The current OSHA standard for toluene is 20N pom. The NIOSH recommended
standard and ACGIH TLY are 100 ppm.

Xylene

The current OSHA standard, NIOSH recommended standard and ACGIH TLV for
xylene are 100 ppm. ,

Trichloroethylene

The current OSHA standard, NIQOSH recommended standard and ACGIH TLV for
trichloroethylene are 100 ppm. :

The health effects that have been associated with occupational exposure
to trichleroethylene are depression of the central nervous system
cardiovascular changes and effects in the liver, kidney and skin.i

However, trichloroethylene has been associated with carcinocenesis in mice
as reported by the National Cancer Institute. :

1.1,1 = Trichlorcethane

The current OSHA standard and ACGIH TLV for 1,1,1 - trichloroethane
is 350 ppm. The NIOSH recommended standard is 200 opm.

The main health effect that has been associated with occupational exposure
to 1,1.,1 - trichloroethane is central nervous system disorders, but effects
on the cardiovascular and respiratory systems in animals have been found.

COMCLUSIONS AND RECOMMENDATIONS

Based on observations made during this survey and the results of the air
samples, the following conclusions are drawn and recommendations for improve-
ments made. The author realizes that thz use of poelychlorinated biphenyls

is being eliminated, but it should be noted that these recommendations will
1imit occupational exposure no matter what fluid is used.

1. The recommendations in Appendix B should be constdered.

2. During soldering operations the local exhaust svstems that

* are present should always be used. HMany times during our
visit they were not used. The system utilized in the soldering
operation located where the capacitors come out of the
impregnaticn chambers would be more efficient if a larger
duct opening was used to increase the area of capture.

3. The dedreasers in the weldina and plating areas should be
checked for Teaks since high concentrations of trichloro-
ethylene were found around the area of the degreaser,

-6-



The .tanks should be covered when not in use and if necessary
a2n appropriate venti]ation system used.

Even though scme of the iron concentrations approached the
current ACGIK TLV it is felt that proper use of existing
Tocal exhaust ventilation systems would reduce iren con-
centrations well below the TLV.

As stated in Appendix B, the letter dated June 7, 1977, to
Mr. Robert Dyer, proper use of existino engineering and safety

systems could greatly reduce worker exposure to hazardous
materials. :



APPENDIX A

Job Descripiions

Process Control - Insures that the 1mpregnat1on chambers are working
properly.

Boilerhouse Operator - In charge of the bo11er room and makes sure
furnaces are working.

Heaterman - Pumps poTych1or1nated biphenyls 1nto and out of impregnation
chambers,

Power Test Operator - Hakes sure the finished capacitors operate properly..

Final Assembly - Prepares capacitors for shipping.

Solder/Hanger - Solders impregnation holes, moves capacitor to degreaser
and then takes capacitor out of degreaser and places it on an overhead
conveyor. system.

Miscellaneous Assembly - Yorks in area near impregnation chambers.

Leak Test Operator - Tests capacitor to make sure it does not leak.

Painter - Paints capacitor.

Capacitor Repairman - Yorks on capacitors that have failed to pass -inspections.



_ APPENDIX B :

DEPARTMENT OF HEALTH. EDUCATION., AND WELFARE
’ PUBLIC HEALTH SERVICE
CENTER FOR DISLASE CONTROL

: .
NATIOMAL IHSTITUTE FOR DCCUPATIONAL SAFETY AMD MEALYM |
| ROBERAT A. TAFT LAUQRATORIES
4370 COLUMBIA PARKWAY, CINCINNAYL, OMIO a%228

June 7, 1977

}‘
|

Robert Dyer

- Supervisor, Personal Relations
Westinghouse Electric Corporation
Box 341 )

Bloomington, Indiama 47401

Dear Mr. Dyer:

As you requested during my visit to your facility the week of
April 18, 1977, I am forwarding to you some preliminary recommen—
daticns. These recommendations, along with others, will be
included in the final report of the industrial hygiene survey
conducted at the Westinghouse facility in Bloomingtecn, Indiana.

1) The wentilation system on the degreaser in area F-30

is not designed for maximum efficiency as it is only
activated when the side doors are completely open thereby
allowing vapors to escape. It should come on as soon

as the doors start to open.

2) The ventilation system at the repair station in area F-30
ie inadequate. Even if it ddid work properly, the vapors
would have to flow past the worker's breathing zone to be
collected by the exhuast syszem. Some form of a flanged
slot local exhaust ventilation would be more efficlent.

.3) The hood above the oven in the engincering lab draws the
air through the worker's breathing zone. One way to,
reduce the workers exposure would he to put the oven
under a vacuum prior to opening the door. The exthaust
ventilation system connected to the coven should turo on
as socon as the door is opened.

. 4) Any exhaust duct located near a window should he properly
constructed to prevent reentryy of exhaust vapors intc
. the building. -
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5) The side doors on the painting beoth in area A;3S'shuuld be
kept closcd when painting is being done.

6) As was evident during our visit, cne of the bigpest problems
is for workers to properly use the safety equipment which is
provided (i.e. use of portable exhaust ducts while soldering
and proper use of painting booths). Management and union
Tepresentatives both need to-make sure that workers know
how to use the safety equipment provided and then follow up

to make sure they are using it.

It should be noted that these are just preliminary recommendations and
all final recommendations will be presented in the final 1ndustrlal

hygiene survey reporc.
L3

Thank you for your cooperatisn during our recent visit.

L e m ot e ate m e LT e TR

[ nﬂ—-‘:}‘"“""""‘""'""'" ) Sincerely,

L

P S TR . . - . 3

MHazk W. Jones
Industrial Hygienist
Industrial Hygiene Section

ceoo-ozeed - Ju Adams T
T C. Simps *
B X. H.art:.n .

HJONES/dm Ra. 537 Post Office BUl;(ng, Cincinnati, Ohio 6/7/77




PGLYCHLORIMATED RIPHEMYLS (DETCCTED AS AROCLOR 101¢)
IN BLOOMIMGTON, INDIANA QM APRIL 19-22, 1977

TABLE I
SUMMARY OF COMCENTRATIONS OF
FOUMD AT THE WESTTNGHOUSE FACILITY

PERSONAL AIR SAMPLES

Number of ' Range THA
Job Titie Samples * (ug/m3) {(ng/m3)
Process Control 2 34-100 67
Boilerhouse Operator 2 N.D.* - 8 4
Heaterman 3 42-74 59
Power Test Operator 4 48-98 71
Final Assembly 4 N.D. - 86 28
Solder/Hanger 7 - 69-222 153
Miscellaneous Assembly 4 €1-171 115
Leak Test Operator 3 N.D. - 50 37
Painter 4 - 18-82 52
Capacitor Repairman 7 £9-264 162

*N.D., - Mon detectable

{(1imit of detection 0.01 ug/tube)

11
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TABLE IV

RESULTS OF SMEAR WIPES COLLECTED AT THE
WESTINGHOUSE FALILITY IN BLOCMINGTON, INDIANA, ON APRIL 19-22, z°77

leight . MHeight
Job Title Ezzgii » fi;;i_
Solder T s | 677
Solder 1.17 107
Hanger 2.40 - 394
Solder : | 6.46 14.0
nHanger ' 5.89 150
Heaterman | : 2.64 |
Miscellaneous Assembly } 0.00 9.84
Capacitor Repairman o 0.85 240
Capacitor Repairman | 8.94 | 35.6

-15-
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