B PLAINTIFF’S EXHIBIT

SWB-211

Bell Laboratories
subject: Eygluation of Employee Asbestos wte February 8, 1978
Exposure During Brake Work
Operations =y, R. Cohen
Case 48106-3 R. Deitchman

MEMORANDUM FOR RECORD

INTRODUCTION

The hazard of exposure to airborne asbestos during the
changing of brake linings and clutches has be=n recognized
for several years. (Hickish and Knight, 1972; Hatch, 1970).
Mizutani et al. (1973) have reported that chrysotile in
brake materials displays structural strain and substructure
fragmentation caused by shear during braking processes.
Material fatigue results from this shear strain and along.
with binder pyrolysis can produce disintegration of brake
liné?gs liberating chrysotile asbestos fibers. (Rohl et al,
1976},

The presence of chrysotile in brake drum dus< has been demon-
strated by X-ray diffraction, transmission electron microscopy,
selected area electron diffraction and electron microprobe
analysis (Rohl et al, 1976). In these studies the percentage
of chrysotile by weight ranged from 2-15% with an average
ranging from 3 to 6%. Other components identified in brake
drum dust included lead compounds, quartz, calcite, mica,
clays, barite, graphite and alpha-iron particles.

The three major constituents of brake linings are binders,
fiver reinforcers and property modifiers. Tre binders are
primarily phenolic-type resins noted for higr tinding effi-
ciency and ability to withstand pyrolytic brezkdown. The
modifiers cover a wide range of materials and are used for

a number of purposes. They are used as lubricants to reduce
the coefficient of friction along the brake surface (lead
compounds) and as agents to increase the coefficient of
friction and enhance the action of the brake shoe (brass :hips).
Modifiers are also used as internal abrasives to help recon-
dition braking surfaces and remove deposited deccmposition
products (e.g. rottenstone, quartz). Chrysotile asbestos is
the major fiber reinforcement material and ccmrrises from 40
tc 50 percent of the brake.

In the past, methods of cleaning out brake drums have included
blowing with compressed air, dry brushing and impacting the
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drurms against the flcor. ‘These methods hav: been associated
with n~izh airborne ssbestos fiter exposures. Feak exposure
levels reported by the liational Institute for TZccupational
Safety and Health (:HIOSH, 1975)during the blowout of auto-

mobile 4rum brake assemblirs, beveling of new trucx trake
linirzs and the grinding of used truck linings gave peak
expczairs resuits of 10.5, 37.3 and 3.75 fibers rer cubic
centimerer,

To reduce the hazard of asbestos fiber inhalaticn by garage
workers ir. the Bell System, two industrilal vacuums were pur-
chased® Studies were performed at Bell Laboratoriss and

o

crnerating company garages to determine emplcyes expos
o n.stestos during brake work operations.

TISIEIFTICH

The Irdustrial vacuunl cleaner is modified to support a high
effizlern~y particulate air (HZPA) filter. C{Cautisn and warninz
iatels zre attached to the vacuum cleaner alerting .he opera<:.r
to preszutions to be taken when worying with asktestos. Tre
sacuLsT 2.saner is mounted on z three wheel platficrm %o mare 1-
rortetZ=. The vacuum ¢ieaner n»3e hz3 standard domestic snacs
atozchTents,

Zmpl = zsbestos exposure was =2valiuated dur trase worsy Li-
erztil-rz using & vacuum cleaner., Two operat-ng :elephone o=
raniz: ware chosen for fleld “rials. Employeszs az Wichigzr
Ze.l wzre zampled twice, flirs: a month after the vao un was
receiv=? znd three months later. <7Thesapeake and Fotomze T5_<-
cncre Ttmpeny employees were samplz2d two months after Initizl
use 7 Tnhe vacuunm cleanaﬂ Results frcm these studizs zhows:
all c=rzonal exposure revels tc range from below detesctable
limif-s !lzss than 0. Dl fibers per cublic centimetszr} teo (.2€C
firer:s z2r cubic centimeter. The present wcnuoational zafenys
and F=z217n Administra<ion (OSHA) 3+tandard for astestes expos.rs
is I Tl:zrs per cubic centimeter on a time welighted averarge.
RO », & new Lational Institute for Cccupatiornal Hezlth
Cri Iz Zocument calls for an asbestos standard «fF .1 fizer:
Ter centimeter on a time welghted basis. Tamples wers
grnal. cy either rhase contrast mi:rsescopy, scanning elszc-rir
rlzrizriiy, Or transmission electreon ricroscory.

21 gample indicated z nurte

ing to be Forsterite, the 4 38

2ZLest0s uvrares. The je2ltr neza

unclear.
*

JemtI o Vzeouum Cleaners, odel 43-731%
003930
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Respirator use 1is not necessary when performing brake cleaning
work with the vacuun cleaner. A singi: use respirator is
suppilied for use during vacuum fllter czhanging. The res-
pirator is then disposed of in a properly sezled vLag.

The fsliowing are rscommended:
£t the present time NIOSH is {unding a study
to evaluate asbestos vacuur cleaners for brake
work. The study is under contract to Texas A&M
iIniversity and results should bLe available by
late 1978, NICSH may at some time consider
ertifying vacuums cleaners [or use in garages.
This Texas A&Y Study will ir.zclude an evaluation
of the vacuums cleaners in serms of collection
efficiency of asbestos filbers. The Bell System
Study only involved evaluatich of the brake work
operations, not the vacuum cleaner alone. The
results of this NIQOSH Study should be incorpor-
ated into Belli System vehiczle maintenarce opera-
tions.

o]

. Ancther alterrative method t¢ :212an brare &ssen
biles 1s ure of a solvent wi<hk 2 collection unict.
These units azre less expensivs than vacuun clesancr
systems but have not been evzluated in terms of
Bell Syster employee exposur A solvent unit
should be evaluatesd in an co ra ing telephone com-
rany garage.

oo

LRL m «:

3. In order to Tunction proger.:y <he vacuunm ¢leaner
regquires some changes includinz new vacuum hese
attachments. Fcrmulation <9 Znformatizsn and dccu-
mentation out--nlng procedur for brake work with
the vacuum cleaner 1is necess in conjunc ion
with the vacuum cleaner, =z 2 ‘e assembly cleaner
(such as those manufacturesd Fer-Lux or Braxke-
Vac) may be necessary to s.? iently ~lean the
3
ied

th Ot W b
el

1 e 0 J0 I 0 1Y l

[CENY]

brake assembllies. The tkravs embly cleaner fits
snugly over the whe2l and us
clean the breke assemblies

vehlcle maintairnence and %
necessary witn these systern

W

ompressed air to
evaluat from a
rial hyg*&nn view isg

'31

.
.
-

[

Hl O N

4, To comply with OSHa requir
environmental monitoring =
for employees exposed to a
brake work og¢rations. Em:
gtudy should te informed =:
sults.

, medical and
11 be necessary
s fiters during

W M b ot

3 monitored in ¢
r alr sampling r
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METHODS

The asbestos samples were collected using the procedures
outlined both by the National Institute for Occupational
Safety and Health (NIOSH) and the Occupational Safety and
Health Administration {QSHA). The procedure involves coli-
lection of the airborne fibers on a small filter, with
later analysis using phase contrast or electron microscopy.

The filters used for collection of the samples were elther
37mm Millipore cellulose ester filters or 37mm Nuclepore

polycarbonate filters. Both filter types have nominal pcre
diameters of 0.8 micrometers (um) and were used open faced.

Alir was pulled through the filters using battery powered
sampling pumps manufactured by Bendix and MSA at 2.0 liters
per minute. The pumps were calibrated using the soap bubble
flowmeter technique. An Anderson high volume pump was used
to collect peak airborne samples during the actual vacuuming
nf the brake drums. The flow rate was 25.5 liters per minute,

& variety of analysis techniques have been used to identify
astestos fibers and determine thelr concentrations in zair.
These include optical microscopy, electron microscopy, and
¥-ray diffraction analysis. Asbestos fiber 1ldentificatrion and
quantitatirn in occupational and environmental air samples is
difficult for a variety of reasons:

1. Asbestos fibers are generally present in low mass
nuantitites even though fiber number concentrations may be high.

2. Many instrumental analytical techniques cannot
differentiate asbestos fibers from theilr nonfibrous mineralogic
polymorphs. This is the case with light microscopy and thus,
electron microscopic methods are necessary to be certain fibers
are truly asbestos.

3. Many airborne asbestos fibers are generally below
resolution limits of the optical microscope {(phase contrast).
These fibers may only be detected by using electron microscopic
methods.

U, PFor identification of the various asbestos fiber
types by electron microscopy, electron diffraction and micro-
~hemical analyses must be performed which require extensive in-
strumentation and analysis time.

The cellulose filters in this study were analyzed using rhase
contrast microscopy wnile analysis of the pclycarbonate filters
was performed using electron microscopy.
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Light microscopy was completed by Ms. V. R. Cohen and Mr. C. P.
Lichtenwalner of the Bell Laboratories Envircnmental Health
and Safety Department. The light microsccpe uses phase con-
trast to identify fibers greater than 5 um in length and a
greater than 3:1 aspect ratio.

Scth transmission and scanning electron mic.~¢0s¢opy were used
for asbestos fiber identification and quantitztion. In addi-
“ion to morphologic observation, selected area electron dif-
fraction and energy dispersive X-ray analysis were used.
Traznsmission electron microscopy will yield higher resolution
than scanning electron microscopy, however, =canning will cover
&z larger optical field for analysis.

Transmission electron microscopy was performeZ by MeCrone
Associates, Inc., Chicago, Illinois. EMV Asscciates in Rock-
ville, Maryland performed the scanning electron microscopy.

In order to test the performance of the filtration system, a
modification of standard procedures for evaluating the perfor-
rance of high efficiency particle filters and clean rooms was
attempted. An aerosol generator capable of producing 0.3um
diameter mean particle size dioctyl phthalate was used to pro-
duce an aerosol for detection with a Virtis Pzrticle Counter.
“rfortunately, it was not possible tc test the 2fficiency of
the filtration system because of the high background particle
concentration and the geometry of the vacuum system. A rela-
=ively elaborate test fixture and environmental chamber would
ts required to test the efficiency of the filtration system.
Tris work was performed by Mr. C. P. Lichtenwalner and Mr. R.
Ceitchman of the EBell System Services Group.

PZSULTS

Tatle I shows the results of air sampling for zsbestos at the
“ivonla, Michigan garage of Michigan Bell on A4ugust 30, 1977

by Mr. R. Deitchman of the Bell System Services Zroup. This

was the first attempt at field sampling of ashestos exposure of
ergloyees while usirg the vacuum cleaner durinz srake work. All
szrmples were analyzed by transmission electron microscopy and
2l results were below detectable limits. The =zrea sample in
the garage, however, revealed an extremely large number of fine,
sirngle fibrll, fiters which appear to be Forsterite, the decom-
tcsition product ¢f chrysotile asbestos on extreme heating which
mizht originate as trzkes are applied. These fiters were in

1

1

-%

general less than 0.5 .m with the size distrit.-icn between
Z.l=1.0 um.

3amrling during brz:s work using “he second vz2..m cleaner was
ccrrleted on Octoter 31, 1977 at a C & P Tel=zsrrn.ne Company
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Garage in Washington, D. C. by Ms. V. R. Cohen ard Mr. W. J.
Schreibeis of the Bell System Services Group. Results are
shown in Table II. A high volume Anderscen pump wias used to
collect peak samples to gain greater accuracy anc lower de-
tectable limits. Samples were analyzed by light ~icroscopy
and transmission electron microscopy.

On November 14, 1977 additional sampling was completed by

Mr. W. J. Schreibeis and Mr. R. Deitchman of the EZell System
Services Group on the first vacuum cleaner which nhad been
moved to the Romulus Garage of Michligan Bell. This sampling
was to check employee exposure to asbestos during brake work
after the vacuum cleaner had been in fleld use fcr three
months. Samples were analyzed by scanning electrcr microscopy
(SEM) and light microscopy. The SEM results from samples
taken at the vacuum exhaust, using the Anderson high vclume
pump for collection, are all below the lower detectable limit.
The long term, high volume samples of the background asbestos
level analyzed by SEM shows one chrysotile fiber for a concen-
tration of 0.0005 fibers per cublc centimeter. Light micro-
scopy results of asbestos exposure showed levels ranging from
0.02-0.06 fibers per cubic centimeter.

V. R. Cohen
Industrial Hygilenist

R. Deitchman

MHE-T885- -cm Industrial Hygienist

VRC
RD
Ccpy to

. L. Beach - AT&T

Buck, M.D. - MBT
Burgess - C&P

J. DeCapua - AT&T

M. Degen - AT&T

. Jones - MBT

J. Schreibels - BETL
W. Stone, M.D. - AT&T
M. Wilkening - BTL
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Personal Sample - - 13 31 . 0.28 LM
employee breathing
zone area during 13 31 BuL (0.01) SEM

actual spray operations
with Ammco Brake
Washer System

8 Hour Time Weightlea 480 0.06 LM

Average Exposur2 fur
Rick Malinowski

OSHA Standard 480 2.00 LM
* LM = Light Microscopy

SEM = Scanning clectron Microscopy
BDL = below Detaction Limit (Lower Limit of Detection)
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