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- SUMMARY .

 On January 15-19, 1973, personnel from the Industrial Hygiene Services
Bﬁranch, National Institute for Occupational TSafety and Health, conducted a
‘gurvey at Unit Parts Company, Oklahoma City, Oklahoma,

A total of 38 samples were taken for dusts and fumes, Total /airbome dust
samples ranged from 0,44 mg/M3 to 53,50 mg/M3, Personal samples
taken from the vibration. operation‘ in armature burncut and the stator ”

i grinding operation were in excess of the Federal Standard for total dust
based on an eight-hour time-weignted exposure, Samples for metal fumes
and dust ranged from trace concentrations to 11,34 mg/M3. The armature
burnout vibration and the armature undercutting operations yielded employee
exposures at or above the Federal Standard for copper dust, |

The six samples for airborne asbestos fibers showed concentratiéns ranging
from 0, 05 fibers/cc to 0, 85 fibers/cc. None exceeded the Federal Standard
of 5, 0 fibers/ce,
A tof:al‘ of 22 samples were taken for various orgahicvsolvént vapors, Paint
spray and dip room samples were analyzed chromatographically for 2-
-butanone (MEK), isopropyl alcohol, methyl isobutyl ketone (MIBK), toluene, .
xylene, and styrene. The two personal samples collected from the paint dip
operator both yielded additive effects factors greater than 1.0 (the Federal
Standard). The spray booth operator showed no significant exposure, and a

gergeral area sample in the drying room yielded a low conéentraﬁon.

One personal sample and two gene;'al area samples in the brake shoe bonding
area showed additive effects factors greater than or equal to 1.0 based on
chromatographic analysis for 2-butanone (MEK), monochlorobenzene,

toluene, and isopropyl alcohol,
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Two employee samples collected during use of the toluene dip tank for rotors
~ and stators averaged 145 ppm. Toluene vapor concentrations at the vinyl dipb
~ tank for water pumps (two personal samples) averaged 370 ppm, exceeding

the Federal Standard of 200 ppm for an eight-hour time weighted exposure.

‘ﬁ All four personal samples collected in the brake shoe cleaning area exceeded the
. Federal Standard for isopropyl alcohol vapors, The sampled concentrations
ranged _from 436 ppm to 569 ppm, averaging 505 ppm, The Federal Standard
for eight-hour employee exposure is 400 ppm, -

No significant vapor concentrations were detected near the styrene dip oven for

rotors and stators, or the brake shoe grinding area,

Measurements for environmental heat stress indicated no existing problem.

Noise measurements throughout the plant showed a.reas exceedmg 90 dBA, and
noise dosmeters placed with ten employees mdlcated that currently recom-
mended sound pressure levels are being exceeded at many locations, This is

due to the ex1st1ng method of material handling by- the use of metal barrels,

and specific high—-no1se operations and machines.

- INTRODUCTION AND PURPOSE

The Industrial Hygiene Services Branch, Division of Techﬁicai Services,
NIOSH, conducted an industirial hygiene survey of Unit Parts Company at
: Okla.homa Clty, Oklahoma on January 15-19, 1973, The study was requested
by - . .o—y Manager Employment, Security and Safety, The purpose
.df the survey was to determine if possible health hazards existed at Unit Parts

and to determine if Unit Parts was in compliance with the OSHA standards.



@

TOXICOLOGY AND HYGIENIC STANDARDS -

The Federal Standards for eight-hour time-weighted exposures to the sub-
 stances listed below are taken from the Federal Register, October 18, 1972,
Volume 37, U.S. Department of Labor, Subpart G, Paragraph 1910, 93.

Methyl ethyl ketone and methyl isobutyl ketone bélong to a class of chemical

: compounds know as aliphatic ketones. In general, ketones exert a narcotic
type action upon inhalation. The initial indications of exposure include irri-
tation of the eyes, nose and throat. These aliphatic ketones, including MEK,
have in general a relatively low order of toxicity and are excreted rapidly from
the body. The effects most commonly seen are those of irritatidn. The Federal
Standards for eight-hour time-weighted average exposures to these compounds
are: |

1, Methyl ethyl ketone (2-Butanone) 200 ppm (590 mg/M3)

2. Methyl isobutyl ketone (Hexone) 100 ppm - (410 mg/M3)
IsopfoPanol is an alcohol which produces a narcotic effect more severe than
ethyl alcohol, The Federal Standaxd for exposure to isopropyl alcohol is:

Isopropyl alcohol ’ 400 ppm o (980 mg/M3)

Toluene and xylene are from a group of chemical compounds know as aromatic

hydrocarbons, These aromatic hydrocarbons, upon repeated or prolonged
contact with the skin, will cause dermatitis due to their déhydfating and de~
fatting» action, Inhalation of vapors is the primary method of absorbtion,
Some symptoms from the inhalation of the aromatic hydrocarbons are: head-
a.che, dizzinesé, nausea, and lack of coordination, Central nervous system
and liver damage may also result from inhalation of these hydrocarbons., The
existing Federal Standards for these compounds are listed below:

1. Toluene 200 ppm ~ (750 mg/M3)

2, Xylene . 100 ppm : (435 mg/M®)
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Chlorobenzene is a chlorinated aromatic hydrocarbon, It is a strong narcotic

and a paralyzing poison of the nervous system. Some signs of acute poisoning

are sleepinesé , tremors and muscular spasms,.frequently blue lips, finger-

tips, and ears, and red to chocolate-brown urine. Although inhalation of vapors

is the primary method of contact, it is also absorbed through the intact skin

and produces skin irritation. The present Federal Standard for chlorobenzene

is: . co. |
Chlorobenzene 75 ppm (350 mg/ M3)

Styrene monomer is a colorless organic liquid with a characteristically

disagreeable odor. As a liquid or vapor, it is irritating to the eyes, respiratory
tract, and produces a severe dermatitis, High exposures have a narcétic effect
and may cause loss of consciousness. The Federal Standard for styrene exposure
is: | . |

Styrene 100 ppm (420 mg/ Ma)
Asbestog is a general name given to a variety of fiberous minerals including
chrysolite, amosite, crocidolite, tremolite, anthophyllite and actinolite. Asbes-
tosis, lung cancer, and pleural and perit'onéal mesotheliomas may follow ex~
posure to asbestos. The risk is related to the length of time of exposure and

the concentration of the airborne fibers. .

‘The Secrétary of the United States Department of Labor promulgated standards
for the exposure of ‘employees to asbestos effective July 7,1972,* The eight-
hour time-weighted average airborne coﬁcentrations of asbestos fibers greater
than five micrometers in length to‘which any employee may be éxposed must
not exceed five fibers per cubic centimeter. of air. A ceiling concentration was
' also defined, viz; » no employee shall be exposed at any time to airborne con~
centrations of asbestos fibers greater than five micrometers long in excess of

ten fibers per cubic centimeter,

* TFederal Register, Vol. 37, No, 202, October 18, 1972, U.S, Department
of Labor, Subpart G, Paragraph 1910, 93a,
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The Federal Standard for inert or nuisance dusts which is 15 mg/ M3 total

dust is nof based on physiological responses such as scarring of lung tissue,
as would be the case with fibrogenic dusts. When reasonable control is
exercised, there is little likelihood of significant organic diseases or toxic
effects arising from exposures to nuisance dusts, Dust levels'above the
Federal Standard may seriously reduce visibility in the workroom area, may
cause unpleasant deposits in the ears, eyes and nasal passages, or cause
injury to the skin and mucous membranes either directly or as a result of
the wigorous cleaning action necessary to remave accumulation on the epi-.

~dermis.

Copper, Iron, Lead, Nickel and Tin are all metals, The pri.dciple means of

absorbtion is inhalation, either as the metal or metal oxides, of fumes pro-
duced by soldering or welding or as dusts from metal abrading, Inhalation
of excessive amounts of copper fumes or dusts causes irritation 61:’ the upper
respiratory tract, nausea, and possible pigmentation of the skin and hair.
High exposure to dusts causes congestion of the nasal mucous membranes:
and ulceration of the nasal septum. Iron oxide exposure ma;r result in
siderosis, The symptoms are 1) the appearance of spots in the lungs

2) shortness of breath and 3) tendency toward coughing., Chronic lead
poisoning may include the symptoms of metallic taste in the mouth, loss

of appetite, indigestion, nausea, vomiting, abdominal cramps, nervousness
énd insomnia. Industrial experience with nickel and tin have shown these
materials to be fairly innocuous. Extreme chronic expo_surés in metal re-
fineries and smelfers have shown some increase in nasal, sinus and lung
cancer from nickel fumes and the appeafance of stannosis from tin oxide

exposures, The Federal standards for these metals are:

Copper Dusts and Mists 1 mg/M3
Iron oxide Fumes 10 mg/M3
Lead 0.2 mg/M3
Nickel | 1 mg/M3

Tin 2 mg/M3
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NOISE .
Temporary or permanent loss of hearmg may result from exposure to ex-
cessive noise. Exposure to excessive noise for several hours may cause

headaches, nausea, tenseness and dizziness.

Protection against the effects of noise shall be provided when the sound level
exceeds the existing standard as shown in Table A, when measured on the

A-scale of a standard sound level mefer at slow response.
‘TABLE A

PERMISSIBLE NOISE EXPOSURE

Duration per day hours Sound Level dBA

90
92
95
97
100
1/2 _ 102
. : 105
1/2 - 110
1/4 _ 115*

e NWR O ®

‘When employees are subjected to noise levels exceeding those listed in Table A,
feasible engineering and administrative controls shall be utilized., If such
.controls fail to reduce the exposure to permissible levels as shown in the Table,

pefsonal protective equipment shall be provided and used.

In all cases where the sound levels exceed those shown in the Table, a contin-

uing effective hearing conservation program shall be administered,

* Ceiling Value: No exposure in excess of 115dBA permitted,
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HEAT STRESS

The two sources of heat important to man \;vorking or living in a hot environment
are the internally generated metabolic heat and the externally imposed environ~
mental heat. Under conditions of work, heat must be removed from the body

if an undesirable increase in body temperature is to be prevented. Environ-
mental heat is important because it influences the rate of heat exchange between
the body and the environment, and the ease with which the body can regulate

and maintain a normal temperature. The heat produced by the body, which

is related to the workload, and the environmental heat together determine the .

total heat stress.

The three major clinical disorders resulting from excessive heat stress on
susceptible workers are: (1) heat stroke, from failure of the thermoregulatory
center; (2) h:eat exhaustion, from depletion of body water and/or salt; (3) heat

cramps, from salt loss and dilution of tissue fluid.

I work is to be pez'formed under hot environmental conditions, the work load.
category of each job must be established and the heat exposuré limit pertinent
to the work load evaluated égainst the existing guidelines shown in Table B in

oxrder to protect the worker from exposure beyond these permissible limits.
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TABLE B

PERMISSIBLE HEAT EXPOSURE THRESHOLD LIMIT VALUE
(V alues are given in °F WBGT)

. . ‘ WORK LOAD
WORK - REST REGIMEN : Light Moderate Heavy
Continuous Work ' o 86 80 77
75% Work - 25% Rest, each hour 87 82 .79
50% Work - 50% Rest, each hour _ 88 86 82

25% Work - 75% Rest, each hour 90 88 . 86

ENVIRONMENTAL STUDY PROCEDURE AND INSTRUMENTATION

Atmospheric samples for asbestos fibers and for copper, lead, tin and nickel
fumes were collected on cellulose membrane filters with 0, 8 micron pore
size. Oil -migt parficulate samples were collected on pre-weighed silver
merﬁbra.ne filters with 0. 8 micron pore size. Samples for nuisance dﬁst
were collected on pre-weighed vinyl metricel membrane filters with 5.0
micron pore size. These 37 mm diameter filters were encased in 3-piece
plastié aerosol field monitor cassettes w'ith face caps removed and filters
completely exposed. Samples were taken near the worker's breathing zone
using battery powered Mine Safety Appliance (MSA) gravimetric pumps, '
Model G, The pumps were calibrated to operate at 1.7 hters/mmute, and |

were worn by the employees.

Personal samples for atmospheric solvent vapors were takeﬁ using the
same Model G pumps. Samples were collected at a flowrate of 1 liter/
minute through organic vapor sampling tubes for a period of approximately

ten (10) minutes.

Sound pressure level readings were taken with a General Radio (G.R.) Model
1565-B sound level meter using the A~weighted network with a slow meter
response., Two DuPont Model D-100 audio dosimeters were used to measure

an employee's cumulative daily noise exposure. The dosimeters
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utilize a non-directional microphone worn on the employee's collar to pick up
‘sound pressure levels reaching the employee. Input data is electronically
processed on a continuous basis. The ratios of actual exposure to established
limits at every sound level between 90 and 115 dBA are calculated and integ-
rated with time to give the actual exposure during the workday as a percentage
of that permitted in the regulations established in the Occupational Safety and
Health Act. (OSHA),

Currently, no Federal Standard for employee exposure to heat stress has. been
' promulgated. In the interim, compliance with the recommendations presented
by the American Conference of Governmental Industrial Hygienist (ACGIH) is
urged. The means for assessing the thermal environment recommended by °
ACGIH is the wet bulb-globe temperature (WBGT) index:
The wet bulb-globe temperature index (WBGT) is a simple and suitable technique
to measure environmental factors because it is determined from temperature
alone, It eliminates the need to measure air velocity., The natural wet bulb
(WB) temperature takes into account the ai.r temperature, the humidity, and
air velocity. The globe temperature (GT) takes into account air temperature,
alr velocity, and the radiant temperature. Since this study was of the indoor
type where no solar radiation was preseht, oﬂy the black globe and natural

wet bulb .temperatures were needed for calculating the WBGT.

The WBGT is calculated by multiplying ﬁe WB by 0.7 and the GT by 0.3 and
adding the two together. The equé.tion used is:

'  WBGT =0.7 WB + 0,3 GT
The overall exposure for an individual worker is evaluated as a time-weighted
average of the various levels of WBGT to which he is exposed. The measure-

ment technique employed during the course of this survey involves placement
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of the instrument stand, containing black globe thermometer, in the area
ﬁvhere the employees work. The sensors are allowed to come to equilibrium |
and the readings are recorded. Observations are made concerning employee
work habits, amount of time spent in cooler areas, type and intensity of the
work being performed and protective clothing worn. Environmental measure-
ments are repeated throughout the day to assess any changes which may occur
either as a Tesult of alterations in ambient conditions, or periodicity of the
prociluction‘ cycle. A WBGT value is ;:alculated for each set of conditions, and

compliance or non-compliance with the existing recommendations is assessed.

RESULTS OF STUDY
The results of the analysis for total dust at the workplace using pre-weighed

filters and personal sampler pumps appear in Table C, The sampling time
for each of these samples was approximately two hours, The table indicates
that the areas of main concern were armature burnout and stator grinding,
both of yvhich yielded exposures to total airborne dust in excess of current

Federal Standards.

Table D-lists workplace concentrations of metal fumes and dusts. The vibration
operation in armature burnout again yield_éd levels of copper dust well in ex-

. cess of the Federal Standard. This operation was not performed on a continuous
basis, and when it was undertaken, respiratory protection was utilized. Areas
of possible concern listed in the Table include: armature undercutting, and

the knockout operation in the armature burnout department. Both operations
produced samples only slightly below the Federal Stanaard for copper dust. '
Soldering operations throughout the plant did not appear to produce significant
levels of lead or tin fumes, although several areas appeared to have pooﬂy—
designed local exhaust equipment which permitted an annoying buildup of

smoke from the soldering process.
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Table K verifies that the problem of airborne asbestos fiber is minimal, It

appears that present controls for this contaminent are sufficient,

Table M indicates that the potential for environmental heat stress was not

" clearly demonstrated at the time of the study, The work/rest r’egimens and
ambient conditions at rest sites were reasonable for the conditions observed.
A reassessment of these opérations during the warmer summer months is

~ indicated. .

Data in Table E suggests that a definite health hazard to the paint dip operator
exists. Personal samples collected in this area were analyzed quantitatively
for six compounds contained in the paint and lacquer thinnér; The constituent
of main concern in all cases was toluene, and one personal sample showed a
vapor concemtration at the employee breathing zone of more than twice the
Federal Standard for an eight-hour exposure. The additive effects incurred
by the other components of the mixture tend f{o increase the poteﬁtial for
damage to the employee's health,

Table F compiles sample data collected in the brake shoe bonding area which
also emerges as a potentially hazardous area. Three out of five samples :
collected in this ﬁrea yielded levels of solvent vapors near or slightly in
excess of Federal Standards. These figures are considered conservative
because the laboratory analysis in four cases did not include isopropyl

alcohol vapors.

The results of personal samples taken in the brake shoe cleaning area appear
as Table H, Several employees in the area experienced exposures to isopropyl
alcohol 'vapor.s in excess of the Federal Standard during the 10 minute sampling

times,
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Table G presents data collected from two dip tank areas c-éntaining toluene
as the solvent. The toluene dip tank near the armature burnout area appears
to cause employee exposures to toluene vapors in excessive amounts during
its usage. The two 10 minute samples collected during the loading and un-
loading of rotors and stators in the tank were in excess of the American
Conference of Govermhental Industrial Hygienists (ACGIH) recommended
threshold limit value (TLV) for toluene, but less than the current Federal
Standard for an eight-hour exposure. Observations of the work routine in
this area suggested that the employee exposure is brief, generally not
.exceeding an hbur total exposure time durmg an eight-hour shift. The
eight-hour time weighted exposure to vapors of toluene from this operation

would therefore be expected to be considerably less than the current standard.

The vinyl dip.ta.nk for water pumps (toluene as the solvent carrier) appears

to yield high intermittent exposures to toluene vapors. Two persbnal samples
were taken in éhe area, one yielding a concentration more than three times

the Federal Standard, and the other indicating a level one-tenth as severe.

The sampling scheme did not include a sufficient number of ;amples to permit
the calculation of an eight~hour time—weighted exposure for this employee, but
it would appear that the potenﬁal for an excessive exposure is present. Current
wording in the Federal Standard for exposure to vapors of toluene indiéates

that the maximum allowable concentration is 500 ppm for no more than ten

minutes, This limit.is being exceeded.
Table Ilist the results of samples taken in the area of the styrene dip and oven
line for rotérs and stators. The operation did not yield employee exposures to

styrene at a significant level to warrant concern.

Results of three personal samples for airborne vapors taken in the brake shoe
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grinding area are presented as Table J. The bonding ovens adjacent to this
operation were indicated as being responsible for the evolution of fumes to the
area. Samples, however did not yield s'ignificant levels of any of the solvent

vapors analyzed

Results of the noise désimetry survey are presented as Table L. All but one
sample suggest that the allowable exposure to noise for an eight—hou.r period |
would be exceeded if conditions remained the same throughout the entire work
shift. Six of ten workers sampled experienced an exposure of 115 dBA or
more at some time during the sampling period. The wheelabrator, brake
_shoe deriveter, and conveyor washer area personnel appear to be the most

severly exposed among. those sampled.

A general-noi'se sufvey was also made throughout the plant. Spot measurements
weré made at dispersed locations, and a matrix of sound level measurements
was constrixcted. The, results of this plant-wide noise survey appear as

Figure 1,2,3,4, and 5. ‘

-

DISCUSSION OF RESULTS AND RECOMMENDATIONS

Observations of the results presented in the Tables and Figures reveal that
there are several areas where employee exposures are excessive., The problem
of employee exposure to noise is largely a result of the parts-handliﬂg system
presently in use. Thé metal barrels provideb an almost constant background
noise problem as parts are thrown into them. The wheelabrators and several
other specialized pieces of equipment also contribute to the-overall excessive

plant levels,

It appears that the vibration operation in armature burnout represents an un-
necessary opportunity for excessive employee exposures to copper and nuisance

dust. Armature undercutting also appears to be an area where present control
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methods are inadequate.

The paint dip area is inadequately and improperly ventilated, as survey data
indicates. An eight-hour exposure to paint room employees at survey condi-

tions would clearly exceed Federal Standards,

It is probable that the employee operating the vinyl dip tank for water pumps
would also incur an eight-hour exposure in excess of the present Federal
Standards. In any case, the intermittent exposure is sufficiently severe as

. to exceed present standards for maximum allowable concentratmn of toluene

vapors.

| Employee samples taken in the brake shoe cleaning and bonding areas ex-
hibited high concentrations of various solvent vapors, due in large part to the
unvented 1sopropy1 alcohol dip tanks in the area. Chlorobenzene vapors

from the brake shoe bonding process also contribute to the problem.

On the basis of survey fﬁdings and laboratory anaiysis of s;.mples it is recom-
mended that: . | _
1) The vibration operation in armature burnout be eliminated or redesigned.
2) Impi'oved ventilation equipment be installed in the armature ﬁndercutting
operation and the stator grinding process. ‘
3). The present system of metal-drums for parts stora.ge and handling be -
phased out. . o
4) The ventilation and hood design in the paint dip area be upg'raded to
control vapors generated during the dipping operation.,
5) Additional make-up air be provided to tﬁe plant to remedy the size-
able negative pressure situation resulting from the present un-

balanced system.
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6) A ventilated dipping and drying area be installed for the brake shoe

cleaning operation; approved reSpirators should be worn by employees
in the interim. ‘

7) Approved respirators for toluene be provided for vinyl dip tank operatofs
in the water pump area.

8) Material storage be reevaluated to eliminate placement of combustibles
in proximity to brake shoe burnout furnaces, 1

9) An eﬁort be made to isolate individual sources of high noise by accous-
tical shielding.

10) - Improved local exhaust systems be installed for the removal of smoke
from soldering operations '

11) An effective hearing conservation program be implemented.

12) The brake shoe burnout area be reevaluated for heat stress during the
warmer summer months,

Report prepared by:




TABLE C
TOTAL DUST SAMPLES
UNIT PARTS COMPANY

JANUARY 15-19, 1973

Sample Airborne dust
Number Location (mg/M3)
1 Power Cylinder Breakdown 1.54
2 Clutch Plate Grinding 1.56
3 Pressure Plate Grinding 0. 90
4 ‘Pressure Plate Grinding 0.44
5 Armature Burn-out; Oven 6. 07
6 Armature Burn-out; Vibration 53.50
7 Armature Burn-out; Knock-out 1.47
8 . Stator Grinding 33.30°
9 Armature Buffing - 1.51
10 Clutch Teardown 1.64
11 " Dust Collector Blowdown 11.50
12 Spindle Grinding 0.93

* Samples 1-4 collected on 37mm silver membrane f]lters (approved method for oil

mist sampling)

Samples 5-12 collected on 37 mm VM-1 filters; 5 micron pore size (total dust .

samples)

DOL Standards for eight-hour time~weighted average a.irborné concentrations:

Oil mist 5 mg/M3
Total dust 15 mg/M3




TABLE D

METAL FUME AND DUST CONCENTRATIONS

UNIT PARTS COMPANY
JANUARY 15-19, 1973

' v girborxge “
s oncentration
Sample No, Location (mg/M3) Metal

3786 Clutch plate grinding 0. 04 nickel
3786 Clutch plate grinding 0.48 iron

103 - Welding 0.64 . nickel
3797 Pressure plate grinding 0.32 iron
3758 Armature undercutting 0.39 copper
3760 Armature polishing 0. 34 copper
3776 Armature undercutting 0.99 copper

101 Bolt polishing 0. 64 copper
3795 ' Armature polishing Q.01 copper
3753 Armature burnout; knockout 0.94 copper
3757 Axmature burnout; vibration 11.34 copper
3761 Field coil soldering trace lead, tic
3759 Field coil soldering trace lead, ti
3756 Field coil soldering . trace lead, ti
3775 Soldering trace lead, ti
3785 Solenoid soldering trace - lead, ti
3794 Solenoid soldering - trace lead, ti
3798 Starter coil soldering trace lead, ti
3793 Armature solder dip trace lead, ti
3796 Armature solder dip trace lead, ti

Federal Standards for

eight-hour time-weighted average concentration:

Nickel 1 mg/M3
Iron 15 mg/M3
. Copper 1 mg/M3



TABLE E

ORGANIC SOLVENT VAPOR CONCENTRATIONS

UNIT PARTS COMPANY
JANUARY 15-19, 1973

Paint dip Spray booth

Paint spray room Paint dip Drying room
operator operator operator (geng'n':xl area)
2 ~ Butanone (ppm) 65 - 10 2 2
Isopropyl alcohol (ppm) 152 : 26 5 4
Methyl isobutyl ketone (ppm) 35 ‘ 8 1 -
Toluene (ppm) 419 119 - 14 3
Xylene (ppm) 12 9 . 4 7
Styrene (ppm) 1 1 1 1
[Additive effects factor* 3.3 1.1 0.1 0.1
TABLE F )
-ORGANIFC SOLVENT VAPOR CONCENTRATIONS
UNIT PARTS COMPANY :
JANUARY 15-19, 1973 .
Brake Shoe Bonding _Brzjke shoe t?é}?é‘l%élme. Bra.ke. shoe Brake. shoe B rake ,Sh‘:
‘ ~ gluing ' bonding bonding bonding
. (general '
(drying area) " area)
2 - Butanone (ppm) 126 148 - 25 18 173
Monochlorobenzene (ppni) 27 28 2 , 2 29
Toluene (ppm) - - - ' - 8
Isopropyl aleochol (ppm) - - - - 67
Additive effects factor 0. 99 1.1 0.15 0.11 i.5
* Additive effects factor = C1 + 02 "+ 03 Feane Cn,
TLV1 TLV2 TLV3 TLVn

Where C;, Cy, C3 ... Cn are the concentration (in ppm) of the constituents of the mixture,
and TLV;, TLVj, TLV3. ... TLV are the corresponding threshold limit values of each constitue

IY.



TABLE G N
ORGANIC SOLVENT VAPOR CONCENTRATIONS
UNIT PARTS COMPANY
. JANUARY 15-19, 1973

Sample Number Location . Toluene (ppm)

3770 Toluene dip for rotor, stator 174

3762 Unloading toluene dip tank _ 117

3766 ’ Vinyl dip for water pump 67

3790 Vinyl dip for water pump 679
TABLE H

ORGANIC SOLVENT VAPOR CONCENTRATIONS
UNIT PARTS COMPANY
JANUARY 15-19, 1973

, . Isopropyl
Sample Number . Location Alcohol (ppm)
3771 © Brake shoe cleaning - 436
3764 , : Brake shoe cleaning 559
3765 Brake shoe cleaning 569
3773 Brake shoe cleaning ) 457
TABLE I

ORGANIC SOLVENT .VAPOR CONCENTRATIONS
UNIT PARTS COMPANY
: JANUARY 15-19, 1973

Sample Number Location Styrene (ppm)
3772 - .. Styrene dip oven, rotors & stators 3
3769 : Styrene dip oven, rotors & stators 2




*~

TABLE J

ORGANIC SOLVENT VAPOR CONCENTRATION
: UNIT PARTS COMPANY
.JANUARY 15-19, 1973

©
i
-

Sample Location ‘2-Butanone Monochloro~ Toluene  Addit
Number ' (ppm) benzene (ppm) (ppm) f‘fé?é
3778 - Brake shoe grinding 2 - - '3 . 03
3779 Brake shoe grinding 1 - 3 .02
3789 _.Brake shoe grinding 1 - 2 .01
TABLE K
AIRBORNE FIBER CONCENTRATIONS, ASBESTOS
UN’IT PARTS COMPANY
JANUARY 15-19, 1973

Sample Location Concentration

Number (fiber/cc)

3751 De-rivet machine | ‘0.35

3752 De-rivet machine ‘ 0.20

3754 Brake shoe grinding A 0.20

3755 Brake shoe riveting & grooving 0.85

3774 Brake shoe grinding , 0.25

3777 Brake shoe grinding 4 ‘ 0. 05



-TABLE L

NOISE DOSIMETRY
UNIT PARTS COMPANY

. " JANUARY 15-19, 1973

Sample Number Location Sample % allowable  Exceeded
Time (min) exposure *115 dBA
29 - Brake shoe de-riveter 48 65 no
45 *  Blasting machine 126 35 yes
66 ‘ Generator tear-down 126 57 "no
69 Clutch plate area 135 63 no
L (near conveyor wash) .
96 Conveyor washer area 136 96 yes
81 Wheelabrator- 120 41 yes
28 - .. . Clutch assembly beat-out 150 50 no
1 Tractor generator field 118 18 yes
coil assembly
62 ‘Wheelgbrator (near clutch - 125 58 yes
o : plates)
6 Wheelabrator (near water
pumps) 120 70 yes

. HEAT STRESS MEASUREMENTS
*  UNIT PARTS COMPANY

TABLE M

.JANUARY 15-19, 1973

"% 115 dBA is the ceiling value for allowable noise exposure

Location WBGT (°F)
Brake shoe burnout (morning) 81
Brake shoe burnout (afternoon) 89
Brake shoe burnout rest area 67
Armature burnout 76
Armature burnout rest area 67
‘Brake shoe curing oven 83
Truck brake shoe curing oven 76
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