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I INTRORUCTION

The National Inskitute for Occupational Safebty and Health (NIOSH) 1s khe
pramary Federal agency engaged in occupationsl safety and health research
Located in the Department of Hezlth and Human Services (formerly Department of
Health, Education, and Welfare), 1t was established by the Occupational Safety
and Health Act of 1970 This legislation mandated NIOSH to conduct a number
of research and educstion programs separate from the standard setting and
enforcement functions of the Decupational Safety and Health Administration
(0OSHA) in the Department of Labor  An important area of MIOSH reseaveh deals
with methods for controlling occupational exposure to potential chemical and
physical hazards to safe levels The Engineeting Control Technology Branch
(ECTB) of the Divasion of Physical Sciences and Enganeering has been pgiven the
lead within NIOSH to study the engineering aspects of hazerd control

Sance 1976, EGIB has conducted a number of assessments of health hazard
conkrol teehnology on the basis of industry, common 1ndustrial process, or
specific control technigques Exampies of these completed studies inelude the
foundry industry, various chemical manufacturing or preocessing operations,
spray painting, and the recigculation of exhaust aar The objactive of each
of thesze studies has been to evaluste and document effective control
techniques for potential health hazards in the industry or process of
interest, and to create a more general awareness of the peed for or
availability of an effective system of hazard control measuras

These studies involve a number of phazes  Initially, a series of walk-through
surveys are conducted ke select plants or processes with effective and
potentially transferable conteol concepts or techniques Next, in-depth
surveys ate conduckted Lo determine both the ¢ontrol parameters and the
effectiveness of these controls The reports from these in~depth surveys are
then used as a basis for preparing technical reports and journal articlez op
effective hazasrd control measures Ultimately, the inFormation from Lthese
rezearch activities bualds the data base of publicly avzilable information on
hazard control techniques for use by health professionals who are responsible
for preventing occupational 1llness and imjury

Background

Asbestos 15 found 1n motor vehicle brake materials Recognition of ashestos'
carclnegenic progerties has currently resulted in substaitubion of less toxic
fibers for soms btake materials However, asbestos 1s still used in a latge
number of brakes Thag study 18 concerned with the control of agbestos
expasures to workers who are regquired to repair metor vehicle brakes

Dubrow and Wegman publ:shed a research and control priority assessment of
pocupational carcinogens (1) cThear objective was to 1dentify occupations
with potentially high cancer risk by combining the results of 12 major
occupational disease syrvelllance studies and to make recommendations
concerning priorities for coccupational cancer research and contral on the
basis of the results of thie analy=sig in conjunction with other availahle
epidemiolopic, industrial hygiene, toxicologic, and employment data on the
basis of the principles outlined in their paper, seme pricrities for research



and control clearly stood out Their results pointed to the investigation and
cantrol of occupationzl exposure to ashasteos as the number one priotilty in
occupational cancer research and control "In this situation, where
occupational disease survelllance studies point to a likely problem with a
known careinogenic agent, the priotity should be placed on ipdustrial hygienc
investipations of aghestoas expogure in the suspect occupations I1f likely
exposure 15 found, control measures ghould be developed and institutked v

There are frequent asbestos exposures duraing brake repgir in the vehicle
maintenance work force MICSH in the Hational Gccupational Exposure Survey
estimates that a work force of 151,000 brake mechanice and garage workers in
the U & are potentially exposed to asbestos {2) Other estimates run as
high as 900,000 workers being potentially axposed in brake servicing (3)

A study of brake service operations was needed because of the following the
known cacvcinegenic potential of asbestag, a large number of workers are
potentrally exposed; pramarily small businesses perform brake servicing and
lack resources to evaluate control devices, and the genseral lack of
wnformation on the effectiveness of currently available contreol dovices
Therefore, the Enginesering Conktrol Technology Branch undertook this study

The primary cbjective of this control technology assessment 15 to determine
the effectiveness of various control technigues used during brake repair, and
the transfer of the documented information ta the appropriate indivaduals in
industry, lsbor, academia, and the government (1 e., andustrial hygienists,
gafety engineers, OSHA, EPA, etc ) A secondary objective of this assezsment
is to determine 1f additlonal research 1s needed

Description of Brake Sfervicing Operations

Repair facilitiss follow the same basic servicing procedures The vehicle is
driven into a repair stall or bay for a brake system examination Pending
repairs, the wheels ace elevated, removed, and the brakes inspecked Loose
dust 12 cleaned from the drums and brake assemblias by vacuuming, wet or dry
wiping/brushing, using compressaed air, or z combination of these methods
Parts are then replaced or repaired as needed and the brake system is
reagserbled and adjusted. The vehicle 1s then driven to check for proper fit
and adjustment in the final phase of the servicing operation

The brake repairman and other zervice personnel in the garage area are
potentially exposed to asbestos dust during and fellowing the brake drum
removal. If the normal dust buildup inside the drum and brake assembly is
removed and disposed of 1n a conteolled manner, this hazard can be minimized

Bite Selection

Preliminary surveys were conducted at 10 sites using a variety of controi
techniques These site visits were conducted to gbserve the conteol
techniques 1n use and to select sites for detailed sampling studies Sites
were selected primar:ily from fleet garages to eontrol for variables such as
vehicle type, use, and maintenance practice, and on the physical size of the



Zarage Salectlon of sites was made, as judiclously as pessible, based on
eriteria including:

a) The type of control technigque(s) being used at that site
b} The type and quantity of vehicles avarlable for brake rapair.

Good work practices and a sound mansgement approach were fundamental to the
exigtence of suitable conditions for study

Health BEfects

The health significance of the inbhalation of chrysotile asbestos Fibers in
auto reparc workers includes asbestogis, lung cancer, and mesothelioma (4-8}
In a detailed examination aof 90 union motor vehicle maintenance workers in New
York City(7} with 10 or more years of shop work, 29% had decreased vital
capacity, the percentage increased with age and rmost markedly after 20 years
from the onset of zuto work Many of the workers examined showed signs
econsistent with asbestosis, with observed changes noted an chegt X-rays and
wndication of restrictive pulmonary function The prevalence of these changes
was significantly higher after 20 years exposure, a result expected after
geecupational exposure to asbestos (8)

Hany of the asbestos fibers originally present it the unused brake shose
chemically degrade dus to the high temperature encountered in use  Chrysotile
ashestos fibers exist in automebile brake dust i1n various states of
deformation Unlike chrysotile, the health effects of exposure to forsterite
{(a deformation product of chrysotile), or to transition series fibers
{eheysotile/forsterite) with altered crysztalline structures are not well
documented In studies by Davis and Coniam(®) apd Kosh1(1Q) in whieh

fibers of chrysotile, chrysotile/forsterite, and forsterite were injected into
the pleural and peritoneal cavities of mice, the results suggested varying
degrees of toxic effects Faiber implantation gnimal studies conducted by
Pott, et al.,(11,12) gnd Davis, et al ,(13) suggest that the morphology

and s1ze of a fiber, regardless of fiber type, are responsible for its
carcinogenicity Likewisze, Stanton, est. al ,(14} sugpests that fibers less
than 1 5 wym 1in diameter and greater than 8 um in length pose the greatest

r1sk in producing pleural sarcomas These studies tend to suggest that the
phy=ical merphology {size dimensions) and to a lesser degree chemical and
surface characterastics of a fiber asre the determining factors for inducing a
biclogical effect The precise fiber dimensional characteristics required Faor
thege observed pathelogic responses have been difficult to determine
experimentally becauyse of the difficulties encountered in producing fibers of
specific size dimensions

Because of the observed health effects 1n auto repair workers and the lack of
a clearly identified no-~effect level For asbestos, 1t 15 important to minimize
exposure to brake dust which may contain asbestos.

The two sources of occupational exposure craiteria considered in this study

are* (1) the NIOSH Recommended Exposure Limat (REL), and (2) the Department
of Labor QSHA Permissible €xposure Limakt {PELY,



NIOSH recommends that employee exposure to asbestos be reduced to the lowest
feasible limit, due to the carcinogenic nature of this substance  The NIGSH
REL published in 1976 15 0 1 fibers greater than 5 um in length per cubac
centimeter {f/ecc) (135)

NIOSH submitted an update on the recommended asbestos eriteria at the OSHA
proposed rule-making hearings for asbestos in June 1984 (16} The NIOSH
position 15 sumnarized below:

The carcinogenic potential of asbestns 1s no longer in doubt, however,
there 1s some uncertainty about the toxicclogical and morphological
properties which dgetermine the carcinogenic potency of various fibers
NIOSH believes that an the basis of available information, there is no
scientifice basis for differentiating between asbestos fiber types for
regulatory purposes Data availsble to date provide no evidence for the
existence of a threshold lavel Virtually all levels of asbestos exposure
studied to date demonstrated an excess of ashestos-related diseage

NIOSH continues to believe that both asbestos and smoking are
independently capable of increasing the risk of lung cancer mortalxty
Wnen exposure teo both oceurs, the combined effect, with respect to lung
caneer, appears to be multiplicative rather than additive From the
evidence presented, we may conclude that asbestes 15 a carcinogen capable
of cauging lung cancer and mesothel:roma, independent of smoking

NIOSH has recommended that asbestos be controlled to the lowest detectable
limit It 18 our contention that there 1s nho safe concentration of
eXposure to asbestos Any standard, no matter how low the concentration,
will not ensure absclute protection for all workers from developing cancer
ap a result of their occupational exposure However, lower exposures
carry lower risks,

Since the only widely available methed, NIOSH Method 7400,¢17} 318 able

to achieve (intralaboratory) accuracy of 12 8% BRSD at an exposure limt of
0 1 free (100,000 £/m3) 1n a 400 liter sample, NIOSH and others have
recomnended ah exposure limit (REL) of 0 1 f/fee for asbestos haged on
8-hour time-weighted average concentrations (33} While this 1s a well
understocd practice, we can not find compelling arguments to prevent a
recommendation based on alternative sampling periods In fact, such an
approdach may provide more protection then an 8-hour bagsed sampling period
that allows short-term exposures 6 or 10 times prezater than the S-hour
exposure limits being considered by 0SHA Furthermore, since there is
uncertainty regarding the cumulative dose requaired to initiaste disease, it
seemMs reagchable to make every attempt to control exposures to az narrow a
range of concentrations as possible One way to accomplish this 1s to
restrict the period over which workplace concentrations can be averaged

Fersgnal sampling pumps are available, waith flow rates up to 3 5 lpm,
which would allow a sampling time of two hours or less

Finally, we st1li believe that there are sceasions, such as mixed fiber
exposures, where fiber specificity 1 necessary Therefore, we recommend



the use of electron micrascopy in the event of process or product
modification, in mixed fiber exposures, or when there are other reascns
for characterizataion of fiber type and morphology As noted, the
pecupablional exposurse criteria - the HIOSH REL and the OSHA

PEL are based on the readily avaeilable Phage Contrast Microscopy analytical
method This method has inherent limitations bissed on the physies of the
eptical microscope and upon the ability of the counters to reliably
dis¢riminate the specified length to width ratio in a compiex sample metrix.
The minimum diameter routinely obsarved 15 on the order of 0 5 ym  The

HIOSH 7400 method stipulates that only fibers longer than 5 uym be eounted
with a length to width ratio of elther 3.1 (A" rules) or 5.1 {"B"™ rules)

The "A" rules use the same aspect ratic as the current OSHA standard, and thus
have the gzdvantage of relating to current and historical compliance data

They have the potential disadvantage of counting particles that may or may not
be fibers In the present study, TEM offers the advantage of being able to
detetmine the actual dimensions of all fibers that were counted, and thus, to
differentiate the numbers of fibers with various length to wadth ratics A
coarse analysis of this data indicates that fiber counts using WIOSH 7400-4
and 7400-B counting rules would differ by less than &%

Ancther concern 15 that asbestos fibrils as small 25 0 02 wp in diameter and
legs than 1 ym 1mn length are visible only with electron microscopy  These
fibrails constitute a significant and variable proportion of the total Fibers
present 1n brake dust. Thus PCM, in counting only optically wvisible
particles, may not be a good indicator of the totel fibers present
Controversy over the health effect of small fibers (and thus what si1zes of
fibersz should be counted) adds further ambiguity to this area

On June 20, 1986, QSHA issued a revised standard PEL, which reduced the PCM
level to O 2 F/cc, as an 8-hour time-weighted average (TWA} exposure It alsco
set an action lewvel of 0.1 f/cc that triggers worker training, medical
monitoring, and other requirements. The new standard does not set a ceiling
or short-term exposure limit.

II  PLANT AND FROCESS DESCRIPTION
Facility Description

The United States Post Office’s (USPO) Loulsville, Kentucky Vehicle
Haintenance Facility was constructed in 1977 te replace an older building
located in downtown Louisville The building is s masonry veneer exterior
with a prestressed concrete roof. The repair area, body shop, and paint shop
occcupy a central high bay area (1B feet to truss, 21 feet to reof) of
gpproxvimately 13,000 square fest. A wash rack is located directly to the
north of the high bay area, Administrative offices and ancillary services
{tire room, hattery charge area, transmission area, and parts) are located
directly tc the south The body and paint shops are partitioned from the main
shop area by concrete block walls and roll-up doors



The main shop area contains 12 open bays, ¢ along each wall The six bays
slong the north wall are each equipped with outrigger-type vehicle laifts One
of the zouth wall bays has this type of 1l1ft. Four have double pedestal-typa
lifts (zn-floor) The eastern-most bay 1s used primarily for ignition tune-up
work and has no laft  No asbestos insulation 1z used

The garage area 13 158' long and 81' wide with the long axis in a north-south
directron. The bedy shop and paint shop are on the north side of the
building The kotal area of the shop 15 12,798 ftZ, the lift and work bay
area having about 10,138 ft2, the body shop 1,517 £ft? and the paint shop
1,143 fti The shop layouk 15 shown in Figure 1.

Operations

The Vehicle Maintenance Facility i1s open from 6 GG am 7T0 & 00 pm Elewven
mechanics work overlapping # hour shifts to cover this period Thirteen
others alsc work in this facility, a Fleet Manager, a CGeneral Foreman, 3
Supervisors, 2 Analysts, 2 Gacagemen, and 4 Clerks All the merhanics perform
brake service A total of 28-36 brake inspections/replacements are conducted
each weeak Each brake job 12 inspected by a supervisor or a laad mechanie

All the garage shop personnel are members of the American Postel Workers
Union, AFL-CIO

VYentalation

Three air handling units provide heated make-up air for the repair areas, A
large (10,920 CFM} unit supplies &,600 CFM to the main shop atea through a
central overhead plenum with 8ix outlets  The belance 15 ducted to other
service areas The unit is thermostatically (on-off) controlled A bypass
danmper located at the air handler inlet allows recircwlation during night time
operation. Two smaller, unducted air handlers provide heated make-up mir to
the Faint (3,300 CFM} and Body (2,700 CFM} Shops £11 three air handlers have
their aicv inkakes located high ot the east wall

S1x under-floor vents and four ceiling hoses (all rated at 300 CFM each) are
exhausted through a single, centrifugal ceiling fan suspended from the shop
reof. This system is operated on an as-needed bhasis It was observed 1o ba
operating during this sucvey. Ceiling sugpended, centraifugal fans, are
located in the NE and SW corners of the wmain shop area  B8oth have an inlet
logcated near the floor, and exhaust through the shop roof, both have a rated
air volume of 4960 CFM, and both are operated on an as needed bassis They were
not observed being used during this survey.

The paint shop contains a 6 x 7' water-wash spray booth operated at a design
flow rate of 4,200 CFM. The battery room hag 2 separate exhaust system rated

at 320 CFM. A separate a:ir handler supplies 4,100 CFM of heated or coaled air
to the office area

Process and Equipment Descraiption

Qur control evaluaticon at this facility concentrated on a variety of smaller
vehrcles Lo determine the variability of control effectiveness on difFerent
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model vehicles during 11 separate vehicle brake repair or inspections  The
vehicles evaluated were 8 Jeeps, 1 Ford Pinto and 2 AMC Vans having 9", 11",
and 14" dtameter brake deums The age of the wvehicles ranged from 1574 to
1984 and the mileage ranged from 14,505 to B5,253 miles The deseription of
each wvehiele 1s 1n Appendix B.

& vacuum/enclosure brake dust control unit has been in usze since 1975 at the
USPD Vehacle Matnienance Facality A '‘Per-lux’ unit was originally used, but
was replated in Junhe 1986 by an $1,800 'Asbesto-CleneB® 500 system
manufactured by Hilfisk of America, Inc  This unit consists of g 17-1/2"
diameter steel eylinder, 16" high, rotated 90° to lie on its side, The
cylinder 1s esquipped with a single cubber glove, and & quick-connect fitking
for an air hose A cleaning nezzle (compressed air) is located inside the
cylinder The top of the cylinder is partially closed by an iris-type rubber
flap connected by 3 cloth covered slastic band so that a 4" diameter opening
refalns A plastie window ig provided to observe the cleaning aperation. The
cylander 15 mounted on a rolling stand Height 15 adjusteble and is secured
by a thumb-screw The cylinder 1s connected to a single motor Wilfask vacuum
cleaner Figures 2 and 3 show the Asbestp-ClaneB system With the unmit's
enclosure on the vehicle's wheel and the vacuum on, this unit was observed to
produce an ipdraft of 150-200 FPM at the seal's opaning arcund the vehicle's
axle, which corresponds to approximately 30-40 CFM  The vacuum hose is
readily removed from the cylinder/fenclosure to funetion as a standard vacuum
cleaner

The vacuum cleaner's set of four filters (First Stage Filter a 6 mil poly
liner bag - $1 42, Maicrofilter - $10.50, Main Filter — 330 94, and Hepa
Filter - $109 44) are replaced about twice g year {W1lfisk states the Main
Filter, whiech can be purged, should last 20 vears before needing to be
replaced ) The filters are placed im a 5 gallon metal contajner, and filled
to capacity with conerete  The contaxner can then be disposed eof with
ordinary garbape

When the vehicle 1s broupht i1n to the parage, 1ts maintenance record ig
checked If maintenance haes been within the last 1,000-1,500 miles, only two
af the four wheels are pulled and the brakes inspected If there 12 more than
1,500 miles since the last maintenance, all four wheels are pulled and the
brakes inspected This facility has been replacing i1ts asbestos brake shoes
wilth the nonasbestos type shoes (for which substitutes are available) siace
July 1986 By the end of 1987, all the smeller vehicles should have
nonaspestes type brake shoesg

The garage floor 1s painted once a year to maintain a cleanable nonskid
surface. Pumice is added to the paint at the rate of 1 to 2 pounds/gallen to
produce the nonskid surface  Each mechanic 15 assigned a work bay and the
responsibalaty for keeping 1t clean. Mop buckets are located around the
BEarage Each saturday, the floor i1s thoroughly cleaned using a Converkamatic
A TRAC 380 {Model 380 BD) manufactured by Advance Machine Company of Spring
Park, Minnesoian
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IIT METHODALAGY
fir Sampling and Analysis

Personal air samples for asbestogs were collected in duplicate on 15 mm, ¢ B
macrometer pore saize cellulose ester membrane filters, DuPont P-4000 pumps at
30 lpm were used for the duration of a vehiclie's brake job, or 2 hours,
whichever was longer The total velume collected (260 liters) allowed a limat
of detection of approximately O 004 fibers/cc by Fhase Contrast Microscopy
{PCH} analysis

Area ailr samples for asbestos were collected on 0.2 micrometer, 25 mm
cellulose ester failters. Millipore vacuum pumps were used to collect two area
samples, one at the vehicle fender and one at the axle (source samples) The
flow rate of the pumps was approximately 7 O lpm and they sampled for the
duration of a vehicle's brake job, or 2 hours, whichever was longer The
source samples were used to measure fibers esecaping into the workang
environment during the cleansing and rapair activity The minimum volume
collected (8B40 liters) allowed a laimit of dekection of O 002 Fibers/cc by

PCM  Two additional ares samples, in the general garage area (background),
were collected using Gast pumps operating at approximately 7 0 lpm for a 4 to
&-hour period encompassing both pre- and post-brake job activities Thege
background samples were used to determine effects of general shop cleanliness
and overall contzinment effectiveness of the controls The minimum volume
collected (1,680 liters) allowed a limit of detection of O D01 fibersice  Two
other atea samples were collected out of doors severzl hundred feet from the
building DuPont P-400Q pumps operating at 3 O lpm gampled for approximately 5
ke & hour pericd to encompass both the pre- and post-brake job activities
These ambient samples were used to determine environmental levels of

asbestos The minmaimum volume collected (900 liters) allowed a limit of
detection of O 002 fibers/cc

411 filter air samples were analyzed by Phase Contrast Microscepy (PCM) in
accordance with NIOSH Method 7400 (17 1In addition to PCM analysis,
approximately 2/3 of these samples were znalyzed by light-field Transmission
Electron Microscopy (TEM). To faclilitate analysis by PCM and TEM on the same
samples, the direct transfer method of sample preparation described by Burdett
and Rood18) wag used. For PCM analysis, all fibers with a 5 1 {or greater)
ratio were counted using Method 7400-B counting rules. TEM analysiz of thege
samples show that more than 92% of the chrysotile fibers counted using the "A"
tules would also have been counted using the “B" rules For TEM analysis,
Fiber type and size distribution were obtained for all fibers (greater than
approximately 0 25 ym diameter) using a megnification of 17.,400K and

counting either a minamum of 10 grads or 100 particles, whichever came first

Bulk Zamples and Rafter Sample

Field blanks were prepared for e¢ach sampling date and submitted for PCM and
TEM analysis, Eleven blanks were analyzed by PCM and 11 blanks by TEM and
these regults are shown in Table A-1 of Appendix A Analysig by PCM and TEM
show all blanks were below detectable limits

11



A bulk brake dust samples for each vehicle and a pulk rafter sample for the
site were collected and analyzed for asbestos by TEM  The percentage of
asbestos 1n the bulll samples was qualitatively determined by estimsting the
ratio of the numbetr of asbestos [ibers to total dust particles The
porcentage of EFibers that were ashestos was quantitatively determined; the
length and diameter of ashestos and other fibers was messured Elemental
analysis of the nonasbestiform constituents was performed using energy
dispersive I-ray analysis

Real-Time Monitaring

The entire brake maintenance operaticn was recorded on videotape A Hand-held
Aercosol Momitor (HAM (ppm, Inc , Knoxville, Tennessee)) and g perscnal
computer (Apple IT Plus) were used tc measure and record the dust levels, The
HAM’s electro-optical system provides instantaneous measurements of total dust
levels in mg/m? at one second intervals The HAM sends a millivolt signal

to the computer which records i1t as a relative dust level The computer
program can record a maximum of 2,000 readings at 2 mainimum of three second
intervals befare i1t has Lo be reset  The HAM measured the dust levels ain the
operator's breathing zone pefore each brake maintenance Job, the HAM was
czlabrated and zeroed The computer's clock was synchronized with that of the
video camera. DuPont P4000 or MSA Model G pumps was connected by kubing to
the HAM, and the HAM in turn was connected by a 25-foot electrical lead to the
computer, programmed to receive the data  The brake maintenance operator wore
the HAM during vehicle brake maintenance. The computer recorded these dust
tevels on a disk from which a plot was later made. By comparing the plot to
the video recording of that brake maintenance operation, dust sources due to
work practices and enclosure leaks could he 1dentified  Although the HAM 15
not specific for asbestos, 1f the asbestos fibers are dispersed along with the
other components of the brake dust {which seems to be a reasonable
agsumption), then the HAM should be a useful real time aindicator for control
of asbestos laden dust

Using a spresdsheet program (Lotus 1-2-3), a real-time plot of the dust levels
wag made BY cpmparing the peaks from this plot with the video, work
practiees producing elevated dust levels can be identified

Ventilation

Kurz Model ¥o 480 and T5I Model Mo 1630 air velpcity meters were used to
measure air velocities to determine flow rates and wind darections in the

garage Smoke tubes were used to assist 1n observation of genetval airflow
patterns

Air temperature, humidity, and wind conditions were determined using an
aspirated psychrometer and velecity meters

Ergonowle BEvaluation of Brake Maintenance and Repair
An ergonomic evaluation was conducted on workers performing brake nmaintenance

and repair to determine work practices which may cause perzonal asbestos dust
exposure while using & brake washer aspembly unit  Each worker was videataped

12



during reoutine brake inspection and brake replacement tasks Work cycle times
and work analysis were performed from wideotapes in the laboratary Gycle
times were taken while running the video tapes at nermal speed while work
analysis wag conducted at both normal speed and by “stop-action” techaigues
Work analysis included breaking the job into general tasks whaich could be
matehed with airborne dust levels during brake inspection and replacement
Work taska which could cause personal exposure to brake dust were identified

Interviews were conducted with ten vehicle maintenance workers who do brake
work  Data were collected on a standardized questionnaite (see Appendix B),
and analyzed  Hasic descriptive, demographic, and work histery data were
gathered from each worker Information from these interviews were compared to
workplace observations by the NIOSH research team

Iv RESULTS
Heal-Time Samplang Results
Real-time total respirable dust data were collected using a Hand-held Aerosol
Monator {(HAM) gonnected to an Apple ITI Plus computer The real-time samples
were collected alongside the personal sample oo the brake mechanic Real-kime
data coallection was during actual brake mazntenance operations, approximately
and hour in duration, and was obtained during all 11 brake maintenance jobe
Ten different operators performed the brake maintenance jobs on these 11
vahicles
The general brake maintenance proceduce was®

- Flace the wvehicle on & 1ift and raige 1t 3 to 4 feet

— Remove the wheel's lug beolts and wheel {average kime 30 seconds}.

~  Hemove the brake drum {average time 62 secconds)

- Install vacuum enclosure over wheel's backing plate, air wash brake
components, vacuum drum and floor, remove enclosure and vacuum the
inside of the enclosure (average time 195 seconds)

- Superviger inspects brake components (average time 15 secoads) If
brakes need replacing, start removing brake components If brakes do
not need replacing, start reinstalling brake drum

- Hemove brake components (average time 259 seconds)

- Install new brake shoes and reinstall brake components (average time
320 seconds)

- Reinstall brake drum {average time 20 seconds)

- Remount the wheel and tighten the lug bolts {average time BQ seconds)
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To inkterpret the real-taime computer data, the instruments background level
(0 05 millavolis) 1s used as the reference point at this Facility  This
background level iz the HAM/Apple's internal novise level and values below 2t
are congidered to be unreliable as te accuracy and were not used  Values
above thig reference level are used +to identify the dust sources. By
datermining the magnitudes (value above the reference point with time) of
these dust exposures, relative dust exposures due to certain phases of the
brake job can be identified and compared

Real-tims data detected brief elevations of respirable dust during the remowval
of brake drums, brake drum components, and lug boltg; vacuuming; and
tightening the lug bolts when remounting the wheel The greatest potentizl
asbestos dust exposure occurs during the removal of the brake drums Each
drum contains ground—up brake shoe residue which is likely to ¢ontain ashestos
fihers. For 56% of the drums removed, dust levels were up to fifteen times
that of the reference level  The worker was expased to elevated dust levels
from 2% Lo 50% {averaging 10%) of the total time during the removal of the
brake drum

The second haghest dust levels detected were during the loosening and
taightening of the wheel's lug bolts with a pneumatic air wrench The dust
levels were up to ten times that of the raference leval on 48% of the brake
Jobs The worker was expossd ko elevakad dust levels 10% of the total time
during the loosening and tightening of the wheel's lug belts. The dust levels
were similar in magnitude during loosening as they were during tightening of
the holts The elevated real-time dust readings may slso have been from oil
mist aeroscel from the wrench generated by the compressed air

The third greatest potential asbestos dust exXpasure occurs during vacuuming
operations The air gun used to disleodge the brake shoe residue 15 at time
tnadvertently aimed at the enclosure's segl, foreing airborne residue out of
the enclosure and inte the worker's enviconment For 33% of the brake
mainktenance jobs, dust levels were up Lo four times that of the reference
level The worker was expesed Yo elevated dust levels 15% of the total time
dUTINE VACUUTITS

The fourth greatest potentizl ashestas dust ewposure occurs during the removal
of the brake components  The cemponents have ground-up brake shoe residue
caked on them and are likely to contain ashestos fibers For 17% of the of
the brake components removed, dust levels were up to twe times that of the
raference level The worker was exposed to elevated dust levels 4% of the
total time during the removal of the brake components.

Reinstalling brake components resulted 1n a slightly elevated dust level, up
to two times the backzround level, in 23% of the reinstallatrons. The worker
was exposed to elevated dust levels 0 2% of the total time duraing the
reianstaliation of the brake components

Air Sampling Resulls

Indxvidual filter sample results for airborne asbestus fibers are preseated in
Table A-1 of Appendix A and are summarized in Tables 1 and 2, The resulis for
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Table 1

Phase Contrast Microscopy Concentrations for 10 Vvehacles

{fabers/ce)
Number of Arithmetic
Sample Type Samples Mean Range
Parsonal 22 <0, 004 <D 004 — ¢ 006
Fender 7 <0 002 <0 001 - <0 002
Axle ] <0 C02 <0 001 - «0,002
Background 5 <0.001 <0 Q0L
Ambient B <0 QQZ <0 001 - & 002
Table 2
TEM Concentrations for 14 Vehicle Brake Jobs
{fibers/cc)
Huanber of Arithmetic Standard Geometrie

Sample Type Samplas HMean Deviation Range Meats
FPersonal 12 0 044 0 042 <0.007 139 a.031
Fender 11 Q0 023 0.024 <0 003 Q87 D 018
Axle 11 0 026 0 945 <0,002 164 D D1s
Background 5 0 D02 <0 001 <0 092 003 a,091
Ambient 4 0 004 ¢ 002 <0 002 08 0 DV4

——
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samples analyzed by Phase Contrast Microzcopy (PGH) are presented in Table 1
Personal asbestos sample concentrations for the brake mechanics averaged 0 004
fiberssee with anly one sample (0 006 fibers/ce) above the 0 004/fibers/co
detection limipt Source samples taken above the wheel (fender) averaged iees
than 0 G0Z fiberssec, source samples hung over the axle and centered between
the wheels averaged less than 0 002 fikers/cc; backpround samples collected at
two separate locations in the garage averaged less than O 001 E:bergice; and
outdoor ambient samples averaged less than 0.002 Fibers/ecc As stated
earlier, TEM analysis of these samples show that more than 95% of the
chrysotile fibers counted using the "A" rules would alsc have been counted
using the "B rules

Twenky-one of the 22 personal samples taken during 11 brake jobs were below
the detection limit of O Q04 fibersfee  Because personal sample
concentrations represented exposures while servicing brakes, and this usually
takes no more than 2 te 3 hours per shift, the mechanics time-weighted
averages exposure would he even lower than the measured lewvels.

Only 2 of the 56 samples analyzed by PCM were above the detectable limit. Ten
other samples were overloaded and could not be analyzed by PCM  Thus,
analyses comparing brake mechanics, type of vehacle, and differences between
brake inspection and brake replacements, were not done

Tranemission Electron Microseopy (TEM) results are summarized in Table 2 All
fibers 1dentified as chrysctile or amphibole asbestps with an aspect ratio of
3 1 or greater were counted (Fibers 0 25 microns and lonpger are inecluded) A
few samples contained fibers that were not identified (no I D ), but could
possibly be asbaestos

The arithmetic mean TEM concentration (Table 2) for all personal samples was
9 044 Fibersfce, with a standard deviation of 0 042 fibersfee  This
concentration was higher than the background levels i1n the buirlding (which
averaged 0 002 {ibers/ec) and the outdoor awbient levels (which averaged 0 004
fibers/ee) Source samples taken at the axle averaged O 026 fabers/ce, while
samples taken at the fender (above the wheel) averaged 0 023 fibersfee  The
TEM source sample rasults were anly slightly above backgroupnd levels Because
most concentrations werse below detectable limats and detectahle copcentrations
were not much above detectable limits, tests of significance were not
pecformed on this data

Ashestos fibers (chrysotile or amphibole) greater than or equsal to 5 wm in
length were found n only 11 of the 43 samples analyzed by TEM Three
perscnal samples showed fibers greater than 5 um. Asbestos faibers that were
1o a matrix (partially hidden by particles) M-fibers and X-fibers - fibers
that extended into another field - are not included 1n Table 2, but are
denoted in Appendix A Twenty-one of 43 samples analyzed by TEM contained M

or X asbestos [ibers, and two of these samples would show substantizlly higher
concentrations had M or X fibers been 1ncluded
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Bulk and Rafter Sampling Results

Bulk samples were collected from the drums of eleven of the vehiclas tested.
In addition, a rafter sample was collected and analyzed The bulk sample
results are presented in Fable 3 Less than 1% of the totel material {(dust)
1n esach of the bulk samples and the rafter sample were asbestosz, although
asbectos constituted vartually all the fibers that were found From 62 to
100% of the fibers in 9 of the 11 brake drum bulk samples were chrysotile,
with one of the eleven samples containing 100% chrysotile aszbestos fibers

ons of the brake drum bulk samples contained amphibole fibers  From 0 to 2%
of asbestos Eibers and bundles were longer than 5 microns  Two percent of the
fivers From brake job Ko. 3 bulk sample were larger than 5 wm  The

remaining ten bulk samples voptarnad 1% or fewer chrysotile fibers lonpger than
5 microns The rafter sample tontained 45% chrysetile fibers with all of the
ashestos fibers less than 5 mierons

The 0OSHA Standard or (0 2 fibars/ce (Action level ¢ 1 fibers ce)} and the NIOSH
recommended exposure limit of 0.1 fiberssee for asbestos (8-hour time-weighted
average} are bhased on PCM analysis of ashestos using "A"™ counting rules. "B
counting rules were utilized in this research study As noted earlier, TEM
analysis of these samples show that more than 95% of the chrysotile fibers
counted using the A" rules would also have been counted using the "B" rules
Based on the levels measured by bhoth PCHM and TEM however, the mechanic's
exposure 1n this study would be well below these recommended levels.

v CONTROQL TECHMQGLOGY

Oecupational exposures can be conktrolled by the application of a number of
well-known principles, including engineering wmeasured {ventilation, i1sclakion,
and substitution), work practices, and personal protection  Ongoing
monitoring and maintenance of controls to ensure proper use and coperating
conditiong, and the education and commitment of both workers and management to
peeupational health are also aimportant ingredients of 2 complete, effective,
and durable control system  These pranciples of control apply teo all
girtuations, but their optimum applicaticon varies from case to case The
application of these prigciples are discussed below

Engilneering controls

The brake vacuum enclosure unit is wsed at this garage to contain and collect
all brake lining dust {including potentizally hazardous asbkestos fiber

content) The vnit (which 15 fully described in Section II) 15 used during

all brake inspection, repair, and brake lining replacement In this study,

the entire brake service job was monitored, including all four wheels. The
results discussed below represent fiber (PCM) and asbestos (TEM) concentrations
during the entire brake jab consisting of all four wheels

The effectiveness cf the brake vacuum enclosure assembly i1s evidenced by the
very low agxposures for the brake mechanacs Twenty-one of the 22 persanal
samples analyzed by PCM were below the detectable limats of 0 ¢04 Fibers/ce,
well below the current QSHA standard of { 2 fibers/ce and the NIOSH
recommended standard of 0 1 Fibars/ce Low fiber concentrations (by PCM)} were
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alse found for the source sample placed on the fender dairectly above ihe
wheel After completing servicing to the first wheel, this sample was maved
to the fender above the other wheels so that this sample included dust
emissions from all four wheels The fender sample concentration for each of
the 11 brake jobs was less than 0 002 fibers/eoc The other source sample,
hung over the axle, showed cencentrztions of less than 0 002 fibers/ce for all
11 brake jobs The importance of this gource sample 1s that 1t shows dust
fibers were not beiny propelled by the brake vacuum enclosure assembly unat
ant wash gun toward the other gide of the ¢ohicle

TEM results were also used to evaluate the effectiveness of the brake vacuum
enclosure assembly unmit  The TEM results are not directly comparable to the
PCM dats because TEM includes all size fibers whereas PCM includes only fibers
greater than 5 um; and TEM includes only fibers identified as asbestos
whereas POX includes all fibers {larger than 5 pm) The TEM perscnal sample
results (Table 2} show ashestos fibers were contrelled to low levels with use
of the brake vacuum enclosute assembly The personal sample arithmetic mean
concentration and geometric mean concentrations were 0 044 and O 031
fibers/cc, vespectively, for all 11 brake jobs Two of the twelve personal
samples exceeded the recommended NIOSH msbestos level of O 1 fiber/ce and a
third sample approached this level

Fender gsample asbestos concentrations ranged from the detechtable limit of

<0 003 to a high of 0.087 fihers/cc, the axle source samples ranged from

<0 002 to a high of O 164 fabers/ec. One of eleven axle samples axceeded the
recofmended NIOSH standard and one of eleven fender samples approached this
lavel

Background and ambient asbestos concentrations by TEM srithmetic averape was
< 002 to 0.004 fibers/ee  These low asbestos levels indicste that the
asbestos present was from activities such as brake servicing and not from
outdoor sources or resuspended dust in the garage

The sampling at the Louisviile Postal Service garage was conducted in mald
weather (February) The doors were opened only to zllow vehicles te enter or
exit the garage

Work Practice Results

Table 4 shows the work task analysis of a brake inspection and replacement 1ob
while using the brake vacuum enclosure assembly unit Potential asbestos
exposure points while performang this tazk are alsc noted The avetrage work
cycie time for a cne-wheel brake inspection task was 10 minutes and 22 minutes
for a one-whesl brake replacemsnt task

As seen from Table 4 asbestos exposure during brake maiatenancs and repaly may
cceur during the initial tasks of removing the wheel and brake drum from the
vehicle, during air washing of the brake components, removing and reinstalling
the brake components, and replacing the lug bolts Good work practice
cbserved by some of the workers to reduce these exposure points are to take
care during air washing to mim the air gun only at the brake components and
not at the enclosures Seal, and again vacuuming the brake components after
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Table 4

Work Task Analysis of Brake Inspection and Replzeement

Sterp Worle Task Brake Dust Expasure Sources
1 Use pneumatlic wrench to remove Loose dust avound lugs and tare
lugs from wheel rim.
2  Remove wheel from vehicle
3 Remove brake drum znd sets it on Loose dust from drum and brake
floor components may become airhorne
A Worker connects vacuum to anclosure
turns vacuum on, places enclosure
over brake assembly and backing plate
5 Worker uses air gun to clean brake Airborne dust blown through
componenis, leavezs vacuum rCunnihg enclosure’'s 1ris-type seal
until visible airborne dust removed around the vebacle's axle
from enclosute
b Worker removes vacuum hose from
enclosure, vacuums drum and floor,
7 Warker remaves enclosure, some
worker's vacuums inside of snclesure
and brake ecomponents
8 Supervisor inspects the brake assambly
% Worker removes and reinstalls brake Loose dust from brake components
components and installs new shcoes as they are beinhg manipulated
10 Brake drum put back on vehicle.
11 wheel 1s put back on wvehicle
12 Wheel lugs prneumatically tightened Loose dust around lugs and tire

on wheel

CLm
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removaing the enclosure Bad work practices included using a dry rag to wipe
the brake drum snd assembly, and the use of a hammer te loosen “frozen” bhrake
drums without trying to capture the brake dust falling from the brake drum.

Demographic and work practices were cobtained from interviews of ten workers
£11 ten workers Were male and ranged in age from 29 to 54 years  The average
average was 3% + 8 3 years As a group these men had 2 4 £ 0 94 years
axperience as mechanics at this facil:ity, and performed 3 6 * 1 4 brake Jobs
per waek Eight of the workers tndicated their right hand was dominant im
performing work, while {wo claimed to be laft hand dominant Tools and
equipiment commonly used during brake maintenance and repsir included brake
epring remover, pliers, hammer, brake wvacuum unit (Per-lux or Nilfisk),
tregpirator, brake adjusztment tool, brake shoe tool, power air tool, and impact
wranch All of the efployees interviewed indicated they were provided with
training tc protect themselves from ashestos dust during brake maintenance and
repair The training lasted from 20 minutes to 2 hours, and usually took
place when employees started working at this facility  Workers most
frequently remembered from their training: the use of a respirstor, how to
uge the vacuum unlt, and not to use compressed air to blow out brake dust

All ten workers indicated they had a physical examingtion before heing haired
by the Postal Service, and only one employee indicated having a chest XZ-ray as
part of the physical exam

Personal protective equipment worn by all workers included work cleothing and a
respirator. Gloves, safety glasses and safety shoes were not indicated, This
U.S. Postal Service facility provides lockers, showers, work clothes, and
laundry service for these workers While shower facilities were available for
#ll workers, only three of the workers szid they take showers and change into
"street” clothes before going home  When asked if the workers did anyihing
gpeclal to praotect themselves for brake dust all indicated use of a dust
respirator, and uwse of the dry vacuum and wheel cover unit  Some workers
indicated washing of hands, taking showers and changaing into "street™ clothes
before going home. A few of the workers indicated that they had second jebs
and stayed an their work clothes to save time

With regard to the use of the vacuum wheel cover unit, three workers indicated
that they used the Per-lux wheel cover assembly in place of the ¥ilfisk wheel
cover assembly because 1t was easlet to use and more efficirent in renoving the
dust from the wheel hLub Two deslign deflicirencies were noted about the
Per-lux the lack of a "see~Lhrough” window on the ynit, and worn rubber
gaskets which deereased the seal efficiency when the vacuum unit was turned

on There were no complaints about the Nilfisk vacuum 1itself However, there
were several design deficiencies regarding the Nilfisk's Asbesto-Clenef 500
syztem including- the poorly designed rubber seasl at the back of the
encapsulator cylinder, the absence pf a ligbt inside of the cylinder to mee
the brake compotients while cleaning, the difficulty an changing glove sizeg
and glove hand (left or rvight), and the bulkiness of the vacuum unit making it
hard to maneuver and use in tight work spaces

In summary, these inteérviews revealed that brake maintenance and repair

workers are aware of the health hazards of asbestos dust exposure while
working In addation, they generally used control devices such as disposable
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respiraters, ond the brake vacuum wheoel c¢over assembly when performing brake
maintenance and repaifr Individual work practices to rnerease protection
aincluded washing hands vefore work breaks and lunch, showering after work, and
nok taking work clothes home

Vi CORCLUSTONS ANT RECOMMENDATIONS

The use of this brake vscuum enclosure agsenbly resulted 1n low acbestos
exposures, for the vehicles tested, indicating offective contrel of the
asbestos dust  Although 1t was not possible to evaluate an uncontrolled
situation to determine an efficiency for the controls, other work? has shown
peak exposures (using NIOSH Analytical Methods P&CAM #239) of around

i frber/ece and time weighted average exposure of arcund 0 2 fibers/ce with dry
brushang or compressed air blowing This data supgest that the present
technique was substantially effective in controlling asbestos dusk during
brake servicaing

Fender and axle source sample results showed no major Gifferences among the
vehicles tested. There was almost no difference in ashestos exposures between
brake inspections and brake replacements based on TEM results

TEM results ware of much greater value than PCM results for evaluating the
brake assembly vacuum enclosure since the asbestog levels were guite low. The
pramary use of the PCM datza was to demonstrste that exposures were well below
the Q3HA standard and ¥IOSH recommended level, suince both the standard and
recommended level ate based an the PCM procedure Az noted sarlier, TEM
analysis of these samples show that more than 95% of the chrysotile fibers
counted uping the "A" rules would also have been counted using the “B"” rtules
Since the TEM method 13 more sensaitive, ithis allowed comparison between
personal or source samples and backpround and ambient levels

Bulk sample results analyzed by TEM show that the brakes on nine out of eleven
vehicles tested in thas study contained chrysotile asbestos Fibers and,
therefore, had asbestoe-type brakes The drums on these nine vehicles tested
contained between 62 and 100% chrysotile fibers with 3 vehicles having 98 to
100% chrysotile fibers Less than 1% of the total materisl {dust) in each of
the bulk samples and the total particles in the rafter sample were ashestos,
although asbestos constituted wvartually all the fibers that were Found.

An gnalysis of the video and resl-time total dust data indicates that some
dust emission peaks may be reduced by altering work practices such as

{1) avoid aiming the air pun at the enclosure's seal around the wheel's axle
enclosing the backing plate, and (2) vacuum the brake components on the
backing plate after the enclicsure has been removed

Trajining an the operation and maintenance of this unib is important for

developing good work practices which could reduce potential brake asbestas
exposure

Install a light inside the enclosure to rmproved visibility during the air

washing phase of brake maintenatice to check faor completeness of aiy washing of
the brake components
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Replace the iris-type sezl on the Asbesto-Clenel encapsulator cylinder with an
overlapping panel-type seal., The panals are completely closed when the unzt
18 not in use and forms a tighter seal around the vehiele's axle when

in-place  This tighter zeal should reduce the amount of brake dust escaping
from the enclosure during air washing during such times as when the air gun is
accidentally simed at the enclosure’s seal (Ni1lfisk has recently changed the
encapsulator cylinder :ris-type seal on their “Asbesto-Clenel' 500 system to
BN DVETriAppIng panel-type seal )

For brake drums that are difficult to remove, requiring extensive hammering to
loogen prior Lo removing, use the vacuum to capture the brake residue as it
falls from the drum rather than waiting to vacuum the res:idue from the floor
(W1lfisk has recently modified the encapsulator cylinder on their
'Asbesto-CleneB' 500 system to permit the remowval nf the brake drum while
inside the enclosure.}

With the facility poing to nonagbestos hrake shoes, there i1z a continued need
to stress the hazard of asbestos dust exposure during brake maintenance and
the need to use good work practices on all brake maintenance jobs. The
worker, knowing that some brake shoes are nonasbestos, may now believe their
is no asbestos hazard and beceme careless in his effort to contain the brake
Tez1due such careless work practices can result in high asbestos exposures
when a vehicle still having asbestos—type brake shees wmderpgoes brake
maintenante

Since ashbestes was identified in most brake dust samples, workers should be
encoutraged to shower te remove resideal dust and change in to street clothes
before leaving work at the end of the day For workers geing to second job, a
clean pair of work clothes should be obtained Also, continus the use of the
laundry service provided for cleaning soiled work clothing

Further education about personal hygiene (1 ¢ , showers at work) and changing
sorled work clothing before leaving work may provide additional protection by
not bringing ashestos dust to the home environment

When weather conditions permit, leave the entry and exit doors to the garage
open  This should reduce ambient dust levels within the building

Maintenance and regular changing of the brake vacuum enclosure's seal and the
filters in the vacuum unit are encouraged for maximum efficirency of this unit
(see manufacturer’'s recommendations)
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APPENDIX B

NIOSH Brake Maintenance Study
Description of Vehicle

DATE VEHICLE Jos DESCRIPTION OF VEHICLE
NO KO
2-9-87 1170430 1 Jeep, MM Cenerai DJI-5L, 1981, 26,854 miles use for

pestal delivery, nonagbestos brake shoes, GVWR,
3,350 pounds, bias tires, avtomatic transmission,
WD and 11" diameter dcum brakes

2-9-87 5709113 2 Jeap, AM General, 197%, 58,473 miles use for postal
delivery, ncnashestos brake shoes, GVWWR, 3,287
pounds, bias tires, autematic transmission, RWD and
11" diameter drum brakes

2-10-8¢ 7104337 3 Jeep, AM General DJ-5F, 1977, 85,253 miles use for
postal delivery, nonashestos brake shoes, GVWR,
3,350 pounds, bias tires, automatic transmisszion,
RWD and 11" diameter drum brakes

2-10-87 6110706 4 Jeep, AM Ganeral DJ-5D, 1976, 52,050 niles use for
postal delivery, nonasbestos brake shoss, GVWR,
3,350 pounde, bias tires, asutomatic transmission,
RWD and 11" diameter drum brakes

2-10-87 6110672 5 Jeep, AMC DJ-5D, 1976, 42,604 m:les use for postal
delivery, nonasbestos brake shoas, GVWR, 3,350
pounds, bras tiges, automsbic transmission, EWD and
11" diameter drum brakes

2-10-B7 32930863 & Van, AMC FI-8C, 1284, 14,364 miies upe for postal
delivery, nonasbestes brake shoes, GVWR, 5,350
pounds, bias tires, avtomatiec transmission, RWD and
11" dismeter drum brakes

2-11-87 117Q88%9 ? Jeep, AM Ceneral DJ-3L, 1982, 16,305 miles uze for
postal delivery, nonaszbeskos brake shoes, GVWR,
3350 pounds, bias ktires, automatic transmission,
RuD and 9" diameter drum brakes

2-11-87 900081 3 Ford Painto 1979, 28,367 miles use for postal
dalivery, GVWR, 3791 pounds, bias tires, automatic
trapsmission, RWD znd 11" diameter drum brakes,

(eotttinued)
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DATE

2-11-87

2-12-87

2-12-87

VEHICLE
HO

319374

6400543

4186890

JOB
HO

1¢
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APPENDIX B (Continued}

NIDSH Brake Maintenance Study

Pescription of Vehacle

DESCRIPTICN OF VEHICLE

Jeop, AM General DJ-M5, 1983, 19,093 miles use for
postal delaivery, nonasbestos brake shees, GVWR,
3,350 pound=s, bias tires, automatic transmission,
RWE and 11" diameter drum brakes

Yan, AMG FJ-9, 1977, 89,912 miles use for postal
delivery, nonasbestos brake shoes, GVWR, 7,400
pounds, bias tires, sutomatic transmigsion, RWD and
14" diameter drum brakes

Jeep, AM General DJ-5C, 1974, 48,163 miles use Ear
postal delivery, nonasbestos brake shoes, GVWR,
3,350 pounds, bias tires, aubtomabtic transmission,
RWD and 3" diameter drum brakes
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