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25711 Southfield Road
Southficld, Michigan 48075
Telephone 313 424-8860

January 6§, 1976

Mr, Rooald R. Eureka
Plant Manager

TEMPQ PRODUCTS COMPANY
6200 Cochran Road
Cleveland, Ohio 44139
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Deay Mr. Eureka:

Presented herewith are three (3} copies of a report
summarizing the rvesults of our evaluations of your
vacuum cleaner (Moedel 75-0) for effactiveness in con-
tainment and sontrol oFf asbestos-containing dust dur-
ing a series of experimental tests with actual brake
lining dust conducted by Mr. Dennis D, Zaebst of cur
staff on December 16, 1975,

Ia summary, we have concluded that, under normal con-
ditions of use, workers operating the vacuum eleaner

in conneczion with service work on automobile brakes

are not likely to be exposed to concentrations of air-
borne asbestos in execess of present or proposed occu-
pational health standards established by the Occupa-
tional Sazfety and Health Admipistration, assuming proper
use and maintenance of the vacuum cleaner and fileration
system, In the accampanylng repart we have recommended
that industrial hygliene studies be conducted during
actual use of the vacuum cleaners in typical garage ar
service shop enviroomeants to confirm the findings rte-
gulting from our tests, In addition, we have recom-
mended that a rigid quality control program be imple.
mented to insuTe that the integrity of the vacuum cleaner
components, particularly the filtration elewments, ia
maintained during large scale production,

It has been a pleasure to be of assistance to you on
this project., VPlease contact us Lif you have questions
concerning any aspects of this report,

il a

cbert D, Soule, P.E.

Vice-Pregident
Director, Industrial Hygiene Services
RDS/kh 082872
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Vacuum Cleaner Evaluation

TEMPO PRODUCTS COMPANY
Cleveland, Ohilo

N 4
INTRODUCTION

Tempo Products Company retained Clayton Environmental Consultants
to conduct an evaluation of a vacuum cleaner fdentified ag "Part
Mo, .75-0." The primary purpose of the test was to determines the
effactiveness of the upnit for containment and control of emissions
of asbestos during use in cleaning azsbestos-containing dustc, It
is ynderstood that these vacuum cleazners are intended to be used
in automotive service centeéris for dust cleanup associated with
brake rebuilding operations, including the removal of dust £rom
brake drums and dust produced by grinding and fitting of brake
shoes, HResults of this evaluation, c¢ornducted by Mr. Dennis D,
Zaebst of Clayton Eavironmental Consultants on December 1§, 1973,
are presented Ln this report.

DESCRIFTION OF TEST PROCEDURE

The spatial arrangement and relative locations of the vacuum
cleaner, air sampling devices, and aperator are shown in Figure
1. The tests were cartied out in a relatively small confined
room (room volume was approximately 800 cubic feet) which was
sezled to prevent air movement inte or out ef the room during
each tesrt, The only eirculation of air within the room was that
generated by the exhaust actiom of the vacuum clezner, These
conditions were imposed for the purpose of maximizing the smever-
ity of use conditions,

During sach of three tests, the operator of the vacuum cleanper
£leaned approximately ten pounds of asbestos-containing brake

dust (described below) from a cardboard container placed on the
£loor of the room, During each test, one alr sample was take=z

in the breathing zone of the operatnr and two artea samples were
taken at stationary locations equidistant from the vacuum cleanerx
exhaust port., Apn additional area sample, located in the north-
east corner of the room, was taken immediately after the vacuum
cleaner was turnad off, The room was then veatilacted £or approxi-
mately two hours to minimize the possibility of interference with
subsequent tests, To reduce the possibility that fibrous dust,
which wmight normally be pregsent {n the indoor air, or fibers gen-
erated by a previous test might interfere with the analyses of

the test samples, "control" samples were taken immediately prior
to each of the tests before any handling of the asbestos-containing
dust,

Since it would be difficuls, L{f not imposaible, to simulate with
2 commercial asbestaos product actual "brake dust," with respect
to particle and fiber size distributionsand thus 2o simulate the
efficiency with which the fibers were removed by the vacuum
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cleancr f{ltracien system, it was desirable o use for the eval.
guacion actual asbestos-containing dust generated im a manner gimy{.
lgr to that associated with automobile maintenance procedures,

e, 8., Brinding of brake shoes, A bulk sample of dust produced by
grinding of brake shoes was gbtained from a local automotive axle
plant. This dust had beer collected by fabric filters incorporated
in the plant's local exhaust veptilation gystems, No other dust
vas mixed with the brake dust during or after entraimment by the
exhaust-filtration systems, The dust was analyzed in the Clayton
laboratory for percent f£iber anmd fiber lenpgch distribufion by
phase contrast microscopy at 400X magnification, The results in-
dicated that the dust was composed of approximately 18,2 perceat
fiber {(i.e., fiber to partiecle ratio), and that fibexr lengths
ranged from approximately two micrometers to greater thanm E{fty
micrometers, Approximately ten percent of the fibers were less
than five micrometers im length, about fifcy percent measured be-
tween five and ten micrometers, and the remalning forcy percent
measured greater than ten micrometers in length,

SAMPLING AND ANALYTICAL METHODS

Both general areaz and breathing zone gamples were collected by
drawing air &t a nominal flowrate of tvwo liters per ninute through
37-mm diameter cellulpose ester membrane filters (Milliporte, Type
AA, nominal pere s5ize 0,8 micrometers) mounted in a three-piece
cassette with the cover remaoved, using portable battery-operated
pumps {(Mine Safety Applianmces Company, Model G), Breathing zane
samples were obtained by fastening the pump to the operator's
belt and the filter head to the outside of his collar at approxi-
mate breathing zome height. Thus, the breathing zone sample was
representative of the time-weighted average conditions to whaich
the operdtor was exposed during the sampling period,

Each sample was analyzed subsequently for asbestos fibers using
the method specified by the Wational Institute for Occupatiomal
Safecy and Health., Briefly, this method consists of the following
steps: a pie-shaped sectiomn of each filter is cut carefully from
the filter and mounted o©on a standard microscope slide using a high
viscosity soluticn of membrame filter material inm a 1:1 mixture

of diethyl oxylare and dimethyl phthalate to remder the filter
transparent. Asbestos fibers, defined as particles having an as-
pect ratio (appareat length to width) of three or greater, which
were observable on the surface of the filter were countad ysing

a 10X eyepiece and a 40X cbjective with phase contrast 1illumina- -
tion, A minimum of 100 fields, selected at random on the sample,
were examined and fibers greater than five micremeters inm length
vere counted, The microscopic analysis, that is, fiber count
data, was used in conjunetion with field sampling data (air flow-
rates and duratien of sampling) to calculate the concentrations

of asbestos fibers in alr corresponding to each sample im units

of fibers, greater than five micrometers in length, per cdbic
centimeter of air,

This procedure is consistent with the method used by the Occupaa
tional Safety and Health Administration {n its compliance efforr,
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pata thus obtained were then compared to applicable standards
promulgated by the Occupational Saferty and Health Administration
(0SHA) and by the American Conference of Governmental Industrial
Hygienists (ACGIH)., The present OSHA and ACGIHE standards limit
elght-hour, time-weighted average exposures of workers to a con=
centration of five fibers (greater than five micrometers ia length)
per cublec centimeter of air, Effective July 1, 1976, the OSHA
limit for eight-hour, time.weighted average exposures ia scheduled
to be reduced to two fibers per cubic centimeter of &ir, Tha
present OSHA standard also establishes a ceiling (or peak) expo-
sure limit of ten fibers per cubic centimeter of air, On October
9, 1975, OSHA issued proposed rule-making to lower the present
standard such that eight-hour, time-weighted average exposures
would be limited to 0.5 fiber per cubic ceatimeter of air, and
ceiling exposures measured over & period up to fifteen minutes
would be limited to five asbestos fibers per cubic centimeter of
air., The proposed standard is based largely on evidence of :zhe
carcinogenicity of asbestos in humans,

PRESENTATION OF DATA

Results of microscopic analysis of the bulk sample of brake dust
for pexcent fiber and fiber length distribution arxe presented in
Table I, Examination of thesa datz Iindicate thzt the bulk sample
was caemposed of 18,2 percent fibrous material {(by count) amd fiber
lengths ranged from approximately two micrometers to greater thzno
£ifty micrometers,

Results of microscopic analysis of the filter samples taken dur-
ing the vacuum cleaning tests are summarized ia Table II, These
daca indicate that the background level of airborne asbastos in
the room prior to any testing was approximately 0,07 fiber per
cubic centimeter of air. Control samples takenm just befoxa the
second and third tests indicated that airborne concentrations of
fibrous dust were approximately equal to the background level
measured prior to the tests, Airborme concentrations of fibrous
dust ag measured by the stationary moniteors raanged from 0.07 o
D.4 fibers per cubic centimeter of air for all tests., The per- .
sonal breathing zome samples indicated that alrborne concemtra-
tions of fibrouys dust in the operator's breathing zone ranged
from 0,3 to 1,0 fiber per cubic centimeter.

CONCLUSIONS

Interpretation of the sampling data leads to the following con-
clusions;

General airborne concentrations of fibrous dust, as
measured by area monitors strategically locatad in

the enclosed room, ranged from 0.07 to 0,4 fiber per
cubic centimeter during vacuumiling tests, well below
the proposed OSHA celling econcentration of five fibers

1.
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per cuble centimeter of &ir, the most stringent occu-
pational health standard applicable to short (13 minutes
ar less) exposures., In face, the concentrations are hea.
low the proposed limit for eight-hour, time-weighted
average exposures of 0,5 fiber/ec. Due to'the extreme
severity of the test conditions (small, zonfined room,
no dilution of yoom air, vacuuming of 2 very ldrge quan-
tity of brake dust), these data indicate that under nor-
mal conditions of use, emissions of fibrous (asbestos)
dust from the rested vacugum cleaner are not likaly to

- result {n room air concentrations in excess of present
or proposed DSHA standards, assuming proper use aad main-
tenance of the vacuum cleaner and its filtration system,

2, Airborne concentrations of fibrous dust {n the breathing
zone of the operator rTanged from 0.3 to 1.0 fiber/cc dur-
ing vacuuming test procedures, again well below the pro-
posed DSHA ceiling limit for short term exposures,

It 1s apparent from the data that concentrations of alrborne
asbestos In the breathing zone of the operator averaged slightly
higher than generel arez concentrations as measured by the sta-
tionary moaitors, This is meore likely due to the unavoidahble
primary generation of small amounts of dust from the container
by the wand of the vacuum cleaner during vacuuming and to the
close proximity of the operator's breathing zone to the point
cf generation of the dust than to the emission of dust from the
vacuum cleapner, Again, due to the severity of the test condi-
tions, it is concluded with reasonable confidence that, under
normal use conditions, workers using the vacuum cleaner are mot
likely tao be exposed to concentrations of airborne fibrous (as-
besctos) dust in excess of present or proposed QOSHA standards,
assuming proper use and maintenance of the vacuum cleaner and
filtration systems.

RECOMMENDATTIONS

1, Although the vacuum cleaner and its filtration system
appear to be effective in filtering out asbestos fibers .
present in brake dust from the air stream, it 1s recom-
mended that further industrial hygiene evaluatiocns be
conducted during actual use of the wvagyum cleamers in
typlecal garage or shop environments to confirm the con-
elusions presented im this report,

2, The conclusions presented in this report are based on
the assumption that quality control of vacuum cleaners
and filter bag systems is adequate. It iz therefore
recomnmended that a rigid quality contrel program be
developed to insure that adequate performance of the
vacuum cleaner components, particularly the filtratioea
elements, iz assured during large scale production opera-
tions,

This veport prepared by: i )JLanfwxﬁ (i) ‘iE;gLﬂugj\H\

Deanis D, Zaebst pe2R76
Industrial Hygienist
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Diagram of Test Room Used for Evaluation of Tempo Vacuum Cleaner
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TABLE 1

CLAYTON ENVIRONMENTAL CONSULTANIS, INC,
MICROSCOPIC SIZING DATA FOR PARTICLES

Date 12/15/75

Plant Tempo Proeducts Company

Frocess

Sample No,
Objective
Evyepiece

Bulk Brake Dust

Phaco 40X

Pariolan 10X

Tetal Magnification 400X

§I2E DISTRIBUTION OF PIBERS:

Lezngth Mean No. eof Size Distribution by Count
Range, Hm Length, Particles % of Total Cumulative %
Ocs-l.l 0|95 - - -
1.1-1.5 1.35 = - -
1.6-2.2 1.90 = - -
2.2-3.1 2.65 3 4.5 4.5
3.1-4.4 3.75 - - -
4.4-6.2 5.3. & 6.0 10.5
6.2-8.8 7.5 10 14.9 25.4
8.8-12-5 10.6 20 29.9 55.3
12.5-17.7  15.1 3 - 13.4 68.7
17.7-25.0 21.3 7 10.4 79.1
25,0-35.2  30.1 6 8.9 88.0
35,2-50.0 42.6 4 6.0 54,0
>50, 4 6.0 100.0
TOTAL <7
Ratio, fibers: total partticles = 112:617
Fibrous Content, Percent 13.2

® Any particle whiech has an aspect ratio of 3 or greater
is considered a fiber. .
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As poted in the correspondence, the original cautions and werning labels
are prepared by the manufacturer., They vere then reviewed with the in-
dustrial hygiene office and Office of Gemeral Counsel for completeness and

proper wording.
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