PLAINTIFF'S EXHIBIT

Part Number 1910

ASA-634

Standard Number 1910.1001 App F

Title Work practices and engineering controls for automotive brake repair
operations - Non-Mandatory

This appendix is intended as guidance for employers in the automotive
brake and clutch repair industry who wish to reduce their employees'’
asbestos exposures during repair operations to levels below the new
standard’s action level (0.1 f/cc). OSHA believes that employers in this
industry sector are likely to be able to reduce their employees’ exposures
to asbestos by employing the engineering and work practice controls
described in Sections A and B of this appendix. Those employers who choose
to use these controls and who achieve exposures below the action level
will thus be able to avoid any burden that might be imposed by complying
with such requirements as medical surveillance, Recordkeeping, training,
respiratory protection, and regulated areas, which are triggered when
employee exposures exceed the action level or PEL.

Asbestos exposure in the automotive brake and clutch repair industry
occurs primarily during the replacement of clutch plates and brake pads,
shoes, and linings. Asbestos fibers may become airborne when an automotive
mechanic removes the asbestos-containing residue that has been deposited
as brakes and clutches wear. Employee exposures to asbestos occur during
the cleaning of the brake drum or clutch housing.

Based on evidence in the rulemakings record (Exs. 84-74, 84-263,
90-148), OSHA believes that employers engaged in brake repair operations
who implement any of the work practices and engineering controls described
in Sections A and B of this appendix may be able to reduce their
employees’ exposures to levels below the action level (0.1 fiber/cc).
These control methods and the relevant record evidence on these and other
methods are described in the following sections.

A. Enclosed Cylinder/HEPA Vacuum System Method

The enclosed cylinder-vacuum system used in one of the facilities
visited by representatives of the National Institute for Occupational
Safety and Health (NIOSH) during a health hazard evaluation of brake
repair facilities (Ex. 84-263) consists of three components:

(1) A wheel-shaped cylinder designed to cover and enclose the wheel
assembly;

(2) A compressed-air hose and nozzle that fits into a port in the
cylinder; and

(3) A HEPA-filtered vacuum used to evacuate airborne dust generated
within the cylinder by the compressed air.

To operate the system, the brake assembly is enclosed in a cylinder that
has viewing ports to provide visibility and cotton sleeves through which
the mechanic can handle the brake assembly parts. The cylinder effectively
isolates asbestos dust in the drum from the mechanic’s breathing zone. One
company manufactures the brake assembly isolation cylinder in two sizes to
fit brake drums in the 7-to-12-inch size range common to automobiles and
light trucks and the 12-to-19-inch size range common to large commercial
vehicles. The cylinder is equipped with built-in compressed-air guns and a
connection for a vacuum cleaner equipped with a High Efficiency
Particulate Air (HEPA) filter. This type of filter is capable of removing
all particles greater than 0.3 microns from the air. When the vacuum
cleaner’s filter is full, it must be replaced according to the
manufacturer’s instruction, and appropriate HEP@-filtered dual cartridge
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respirators should be worn during the process. The filter of the vacuum
cleaner is assumed to be contaminated with asbestos fibers and should be
handled carefully, wetted with a fine mist of water, placed immediately in
a labeled plastic bag, and disposed of properly. When the cylinder is in
place around the brake assembly and the HEPA vacuum is connected,
compressed air is blown into the cylinder to loosen the residue from the
brake assembly parts. The vacuum then evacuates the loosened material from
within the cylinder, capturing the airborne material on the HEPA filter.
The HEPA vacuum system can be disconnected from the brake assembly
isolation cylinder when the cylinder is not being used. The HEPA vacuum
can then be used for clutch facing work, grinding, or other routine
cleaning.

B. Compressed Air/Solvent System Method

A compressed-air hose fitted at the end with a bottle of solvent can be
used to loosen the asbestos-containing residue and to capture the
resulting airborne particles in the solvent mist. The mechanic should
begin spraying the asbestos-contaminated parts with the solvent at a
sufficient distance to ensure that the asbestos particles are not
dislodged by the velocity of the solvent spray. After the asbestos
particles are thoroughly wetted, the spray may be brought closer to the
parts and the parts may be sprayed as necessary to remove grease and other
material. The automotive parts sprayed with the mist are then wiped with a
rag, which must then be disposed of appropriately. Rags should be placed
in a labeled plastic bag or other container while they are still wet.

This ensures that the asbestos fibers will not become airborne after the
brake and clutch parts have been cleaned. (If cleanup rags are laundered
rather than disposed of, they must be washed using methods appropriate for
the laundering of asbestos-contaminated materials.)

OSHA believes that a variant of this compressed-air/solvent mist process
offers advantages over the compressed-air/solvent mist technique discussed
above, both in terms of costs and employee protection. The variant
involves the use of spray cans filled with any of several solvent cleaners
commercially available from auto supply stores. Spray cans of solvent are
inexpensive, readily available, and easy to use. These cans will also save
time, because no solvent delivery system has to be assembled, i.e., no
compressed-air hose/mister ensemble. OSHA believes that a spray can will
deliver solvent to the parts to be cleaned with considerably less force
than the alternative compressed-air delivery system described above, and
will thus generate fewer airborne asbestos fibers than the compressed-air
method. The Agency therefore believes that the exposure levels of
automotive repair mechanics using the spray can/solvent mist process will
be even lower than the exposures reported by NIOSH (Ex. 84-263) for the
compressed-air/solvent mist system (0.08 f£/cc).

C. Information on the Effectiveness of Various Control Measures

The amount of airborne asbestos generated during brake and clutch repair
operations depends on the work practices and engineering controls used
during the repair or removal activity. Data in the rulemakings record
document the 8-hour time-weighted average (TWA(8)) asbestos exposure
levels associated with various methods of brake and clutch repair and
removal.

NIOSH submitted a report to the record entitled "Health Hazard
Evaluation for Automotive Brake Repair" (Ex. 84-263). In addition,
Exhibits 84-74 and 90-148 provided exposure data for comparing the
airborne concentrations of asbestos generated by the use of various work
practices during brake repair operations. These reports present exposure
data for brake repair operations involving a variety of controls and work
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practices, including:

Use of compressed air to blow out the brake drums;

Use of a brush, without a wetting agent, to remove the
asbestos-containing residue;

Use of a brush dipped in water or a solvent to remove the
asbestos-containing residue;

Use of an enclosed vacuum cleaning system to capture the
asbestos-containing residue; and

Use of a solvent mixture applied with compressed air to remove the
residue.

Prohibited Methods

The use of compressed air to blow the asbestos-containing residue off
the surface of the brake drum removes the residue effectively but
simultaneously produces an airborne cloud of asbestos fibers. According to
NIOSH (Ex. 84-263), the peak exposures of mechanics using this technique
were as high as 15 fibers/cc, and 8-hour TWA exposures ranged from 0.03 to
0.19 f/cc. ‘ )

Dr. William J. Nicholson of the Mount Sinai School of Medicine (Ex.
84-74) cited data from Knight and Hickish (1970) that indicated that the
concentration of asbestos ranged from 0.84 to 5.35 f£/cc over a 60-minute
sampling period when compressed air was being used to blow out the
asbestos-containing residue from the brake drum. In the same study, a peak
concentration of 87 f/cc was measured for a few seconds during brake
cleaning performed with compressed air. Rohl et al. (1976) (Ex. 90-148)
measured area concentrations (of unspecified duration) within 3-5 feet of
operations involving the cleaning of brakes with compressed air and
obtained readings ranging from 6.6 to 29.8 f£/cc. Because of the high
exposure levels that result from cleaning brake and clutch parts using
compressed air, OSHA has prohibited this practice in the revised standard.

Ineffective Methods

When dry brushing was used to remove the asbestos-containing residue
from the brake drums and wheel assemblies, peak exposures measured by
NIOSH ranged from 0.61 to 0.81 f/cc, while 8-hour TWA levels were at the
new standard’s permissible exposure limit (PEL) of 0.2 f£/cc (Ex. 84-263).
Rohl and his colleagues (Ex. 90-148) collected area samples 1-3 feet from
a brake cleaning operation being performed with a dry brush, and measured
concentrations ranging from 1.3 to 3.6 f/cc; however, sampling times and
TWA concentrations were not presented in the Rohl et al. study.

When a brush wetted with water, gasoline, or Stoddart solvent was used
to clean the asbestos-containing residue from the affected parts, exposure
levels (8-hour TWAs) measured by NIOSH also exceeded the new 0.2 f/cc PEL,
and peak exposures ranged as high as 2.62 f/cc (Ex. 84-263).

Preferred Methods

Use of an engineering control system involving a cylinder that
completely encloses the brake shoe assembly and a High Efficiency
Particulate Air (HEPA) filter-equipped vacuum produced 8-hour TWA employee
exposures of 0.01 f£/cc and peak exposures ranging from nondetectable to
0.07 f£/cc (Ex. 84-263). (Because this system achieved exposure levels
below the standard’s action level, it is described in detail above.) Data
collected by the Mount Sinai Medical Center (Ex. 90-148) for Nilfisk of
America, Inc., the manufacturer of the brake assembly enclosure system,
showed that for two of three operations sampled, the exposure of mechanics
to airborne asbestos fibers was nondetectable. For the third operator
sampled by Mt. Sinai researchers, the exposure was 0.5 f/cc, which the
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authors attributed to asbestos that had contaminated the operator’s
clothing in the course of previous brake repair operations performed
without the enclosed cylinder/vacuum system.

Some automotive repair facilities use a compressed-air hose to apply a
solvent mist to remove the asbestos-containing residue from the brake
drums before repair. The NIOSH data (Ex. 84-263) indicated that mechanics
employing this method experienced exposures (8-hour TWAs) of 0.8 f/cc,
with peaks of 0.25 to 0.68 f/cc. This technique, and a variant of it that
OSHA believes is both less costly and more effective in reducing employee
exposures, is described in greater detail above in Sections A and B.

D. Summary

In conclusion, OSHA believes that it is likely that employers in the
brake and clutch repair industry will be able to avail themselves of the
action level trigger built into the revised standaxd if they
conscientiously employ one of the three control methods described above:
the enclosed cylinder/HEPA vacuum system, the compressed air/solvent
method, or the spray can/solvent mist system.
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Part Number 1910

Standard Number 1910.1001 App G

Title Substance technical information for asbestos - Non-Mandatory
I. Substance Identification

2. Substance: "Asbestos" is the name of a class of magnesium-silicate
minerals that occur in fibrous form. Minerals that are included in this
group are chrysotile, crocidolite, amosite, tremolite asbestos,
anthophyllite asbestos, and actinolite asbestos.

B. Asbestos are used in the manufacture of heat-resistant clothing,
automative brake and clutch linings, and a variety of building materials
including floor tiles, roofing felts, ceiling tiles, asbestos-cement pipe
and sheet, and fire-resistant drywall. Asbestos is also present in pipe
and boiler insulation materials, and in sprayed-on materials located on
beams, in crawlspaces, and between walls.

C. The potential for a product containing asbestos to release
breathable fibers depends on its degree of friability. Friable means that
the material can be crumbled with hand pressure and is therefore likely to
emit fibers. The fibrous or fluffy sprayed-on materials used for
fireproofing, insulation, or sound proofing are considered to be friable,
and they readily release airborne fibers if disturbed. Materials such as
vinyl-asbestos floor tile or roofing felts are considered nonfriable and
generally do not emit airborne fibers unless subjected to sanding or
sawing operations. Asbestos-cement pipe or sheet can emit airborne fibers
if the materials are cut or sawed, or if they are broken during demolition
operations.

D. Permissible exposure: Exposure to airborne asbestos fibers may not
exceed 0.2 fibers per cubic centimeter of air (0.2 f/cc) averaged over the
8-hour workday.

II. Health Hazard Data

A. Asbestos-can cause digabling respiratory disease and various types of
cancers if the fibers are inhaled. Inhaling or ingesting fibers from )
contaminated clothing or skin' can also result in these diseases. The
symptoms of these diseases generally do not appear for 20 or more years
after initial exposure.

B. Exposure to asbestos has been shown to cause lung cancer,
mesothelioma, and cancer of the stomach and colon. Mesothelioma is a rare
cancer of the thin membrane lining of the chest and abdomen. Symptoms of
mesothelioma include shortness of breath, pain in the walls of the chest,
and/or abdominal pain.

ITI. Respirators and Protective Clothing

A. Respirators: You are required to wear a respirator when performing
tasks that result in asbestos exposure that exceeds the permissible
exposure limit (PEL) of 0.2 f/cc. These conditions can occur while your
employer is in the process of installing engineering controls to reduce
asbestos exposure, or where engineering controls are not feasible to
reduce asbestos exposure. Air-purifying respirators equipped with a
high-efficiency particulate air (HEPA) filter can be used where airborne
asbestos fiber concentrations do not exceed 2 f/cc; otherwise,
air-supplied, positive-pressure, full facepiece respirators must be used.
Disposable respirators or dust masks are not permitted to be used for
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asbestos work. For effective protection, respirators must fit your face
and head snugly. Your employer is required to conduct fit tests when you
are first assigned a respirator and every 6 months thereafter. Respirators
should not be loosened or removed in work situations where their use is
reguired.

B. Protective Clothing: You are required to wear protective clothing in
work areas where asbestos fiber concentrations exceed the permissible
exposure limit (PEL) of 0.2 f/cc to prevent contamination of the skin.
Where protective clothing is required, your employer must provide you with
clean garments. Unless you are working on a large asbestos removal or
demolition project, your employer must also provide a change room and
separate lockers for your street clothes and contaminated work clothes.

If you are working on a large asbestos removal or demolition project,
and where it is feasible to do so, your employer must provide a clean
room, shower, and decontamination room contiguous to the work area. When
leaving the work area, you must remove contaminated clothing before
proceeding to the shower. If the shower is not adjacent to the work area,
you must vacuum your clothing before proceeding to the change room and
shower. To prevent inhaling fibers in contaminated change rooms and |
showers, leave your respirator on until you leave the shower and enter the
clean change room.

IV. Disposal Procedures and Cleanup

A. Wastes that are generated by processes where asbestos is present
include:

1. Empty asbestos shipping containers.

2. Process wastes such as cuttings, trimmings, or reject material.

3. Housekeeping waste from sweeping or vacuuming.

4. Asbestos fireproofing or insulating material that is removed from
buildings.

5. Building products that contain asbestos removed during building
renovation or demolition.

6. Contaminated disposable protective clothing.

B. Empty shipping bags can be flattened under exhaust hoods and packed
into airtight containers for disposal. Empty shipping drums are difficult
to clean and should be sealed.

C. Vacuum bags or disposable paper filters should not be cleaned, but
should be sprayed with a fine water mist and placed into a labeled waste
container.

D. Process waste and housekeeping waste should be wetted with water or a
mixture of water and surfactant prior to packaging in disposable
containers.

E. Material containing asbestos that is removed from buildings must be
disposed of in leak-tight 6-mil thick plastic bags, plastic-lined
cardboard containers, or plastic-lined metal containers. These wastes,
which are removed while wet, should be sealed in containers before they
dry out to minimize the release of asbestos fibers during handling.

V. Access to Information

A. Each year, your employer is required to inform you of the information
contained in this standard and appendices for asbestos In addition, your
employer must instruct you in the proper work practices for handling
materials containing asbestos and the correct use of protective equipment.

B. Your employer is required to determine whether you are being exposed
to asbestos. You or your representative has the right to observe employee
measurements and to record the results obtained. Your employer is required
to inform you of your exposure, and, if you are exposed above the
permissible limit, he or she is required to inform you of the actions that
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are being =aken to reduce your exposure to within the permissible limit.
C. Your employer is required to keep records of your exposures and
medical examinations. These exposure records must be kept for at least
thirty (30) years. Medical records must be kept for the period of your
employment plus thirty (30) years.
D. Your employer is required to release your exposure and medical
records to your physician or designated representative upon your written

request.

[57 FR 24330, June 8, 1992]
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Part Numbet 1910

Standard Number 1910.1001 App H

Title Medical surveillance guidelines for asbestos - Non-Mandatory
I. Route of Entry Inhalation, Ingestion

II. Toxicology

Clinical evidence of the adverse effects associated with exposure to
asbestos is present in the form of several well-conducted epidemiological
studies of occupationally exposed workers, family contacts of workers, and
persons living near asbestos mines. These studies have shown a definite
association between exposure to asbestos and an increased incidence of
lung cancer, pleural and peritoneal mesothelioma, gastrointestinal cancer,
and asbestosis. The latter is a disabling fibrotic lung disease that is
caused only by exposure to asbestos. Exposure to asbestos has also been
associated with an increased incidence of esophageal, kidney, laryngeal,
pharyngeal, and buccal cavity cancers. As with other known chronic
occupational diseases, disease associated with asbestos generally appears
about 20 years following the first occurrence of exposure: There are no
known acute effects associated with exposure to asbestos.

Epidemiological studies indicate that the risk of lung cancer among
exposed workers who smoke cigarettes is greatly increased over the risk of
lung cancer among non-exposed smokers or exposed nonsmokers. These studies
suggest that cessation of smoking will reduce the risk of lung cancer for
a person exposed to asbestos but will not reduce it to the same level of
risk as that existing for an exposed worker who has never smoked.

III. Signs and Symptoms of Exposure-Related Disease

The signs and symptoms of lung cancer or gastrointestinal cancer induced
by exposure to asbestos are not unique, except that a chest X-ray of an
exposed patient with lung cancer may show pleural plagues, pleural
calcification, or pleural fibrosis. Symptoms characteristic of
mesothelioma include shortness of breath, pain in the walls of the chest,
or abdominal pain. Mesothelioma has a much longer latency period compared
with lung cancer (40 years versus 15-20 years), and mesothelioma is
therefore more likely to be found among workers who were first exposed to
asbestos at an early age. Mesothelioma is always fatal.

Asbestosis is pulmonary fibrosis caused by the accumulation of asbestos
fibers in the lungs. Symptoms include shortness of breath, coughing,
fatigue, and vague feelings of sickness. When the fibrosis worsens,
shortness of breath occurs even at rest. The diagnosis of asbestosis is
based on a history of exposure to asbestos, the presence of characteristic
radiologic changes, end-inspiratory crackles (rales), and other clinical
features of fibrosing lung disease. Pleural plagues and thickening are
observed on X-rays taken durlng the early stages of the disease.
Asbestosis is often a progressive disease even in the absence of continued
exposure, although this appears to be a highly individualized
characteristic. In severe cases, death may be caused by respiratory or
cardiac failure.

IV. Surveillance and Preventive Considerations

As noted above, exposure to asbestos has been linked to an increased
risk of lung cancer, mesothelioma, gastrointestihal cancer, and asbestosis
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among occupationally exposed workers. Adequate screening tests to
determine an employee’s potential for developing serious chronic diseases,
such as cancer, from exposure to asbestos do not presently exist. However,
some tests, particularly chest X-rays and pulmonary function tests, may
indicate that an employee has been overexposed to asbestos, increasing his
or her risk of developing exposure-related chronic diseases. It is
important for the physician to become familiar with the operating
conditions in which occupational exposure to asbestos is likely to occur.
This is particularly important in evaluating medical and work histories
and in conducting physical examinations. When an active employee has been
identified as having been overexposed to asbestos measures taken by the
employer to eliminate or mitigate further exposure should also lower the
risk of serious long-term consequences.

The employer is required to institute a medical surveillance program for
all employees who are or will be exposed to asbestos at or above the
action level (0.1 fiber per cubic centimeter of air). All examinations and
procedures must be performed by or under the supervision of a licensed
physician, at a reasonable time and place, and at no cost to the employee.
Although broad latitude is given to the physician in prescribing specific
tests to be included in the medical surveillance program, OSHA requires
inclusion of the following elements in the routine examination:

(i) Medical and work histories with special emphasis directed to
symptoms of the respiratory system, cardiovascular system, and digestive
tract.

(1ii) Completion of the respiratory disease questionnaire contained in
Appendix D.

{iii) A physical examination including a chest roentgenogram and
pulmonary function test that includes measurement of the employee’s forced
vital capacity (FVC) and forced expiratory volume at one second (FEV(1)).

(iv) Any laboratory or other test that the examining physician deems by
sound medical practice to be necessary.

The employer is required to make the prescribed tests available at least
annually to those employees covered; more often than specified if
recommended by the examining physician; and upon termination of
employment.

The employer is required to provide the physician with the following
information: A copy of this standard and appendices; a description of the
employee’s duties as they relate to asbestos exposure; the employee’s
representative level of exposure to asbestos; a description of any
personal protective and respiratory equipment used; and information from
previous medical examinations of the affected employee that is not
otherwise available to the physician. Making this information available to
the physician will aid in the evaluation of the employee’s health in
relation to assigned duties and fitness to wear personal protective
equipment, if required.

The employer is required to obtain a written opinion from the examining
physician containing the results of the medical examination; the
physician’s opinion as to whether the employee has any detected medical
conditions that would place the employee at an increased risk of
exposure-related disease; any recommended limitations on the employee or
on the use of personal protective equipment; and a statement that the
employee has been informed by the physician of the results of the medical
examination and of any medical conditions related to asbestos exposure
that require further explanation or treatment. This written opinion must
not reveal specific findings or diagnoses unrelated to exposure to
asbestos, and a copy of the opinion must be provided to the affected
employee.

[57 FR 24330, June 8, 1992]
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Part Number 1910
Standard Number 1910.1001 App I
Title Smoking Cessation Program Information For Asbestos - Non-Mandatory.

The following organizations provide smoking cessation information and
program material.

1. The National Cancer Institute operates a toll-free Cancer Information
Service (CIS) with trained personnel to help you. Call 1-800-4-CANCER to
reach the CIS office serving your area, or write: Office of Cancer
Communications, National Cancer Institute, National Institutes of Health,
Building 31, Room 10A24, Bethesda, Maryland 20892.

2. American Cancer Society, 3340 Peachtree Road, NE, Atlanta, Georgia
30062, (404)320-3333.

The American Cancer Society (ACS) is a voluntary organization composed
of 58 divisions and 3,100 local units. Through "The Great American
Smokeout" in November, the annual Cancer Crusade in April, and numerous
educational materials. ACS helps people learn about the health hazards of
smoking and become successful ex-smokers.

3. American Heart Association, 7320 Greenville Avenue, Dallas, Texas
75231, (214)750-5300.

The American Heart Association(AHA) is a voluntary organization with
130,000 members (physicians, scientists, and laypersons) in 55 state and
regional groups. AHA produces a variety of publications and audio-visual
materials about the effects of smoking on the heart. AHA also has
developed a guidebook for incorporating a weight-control component into
smoking cessation programs. ,

4. American Lung Association, 1740 Broadway, New York, New York 10019,
(212)245-8000.

A voluntary organization of 7,500 members (physicians, nurses, and
laypersons), the American Lung Association (ALA) conducts numerous public
information programs about the health effect of smoking. ALA has 59 state
and 85 local units. The organization actively supports legislation and
information campaigns for smokers who want to gquit, for example, through
"Freedom From. Smoking," a self-help smoking cessation program.

5. Office on Smoking and Health, U.S. Department of Health and Human
Services, 5600 Fishers Lane, Park Building, Room 110, Rockville, Maryland
20857.

The Office on Smoking and Health (OSH) is the Department of Health and
Human Services’ lead agency in smoking control. OSH has sponsored
distribution of publications on smoking-related topics, such as free
flyers on relapse after initial quitting, helping a friend or family
member quit smoking, the health hazards of smoking, and the effects of
parental smoking on teenagers.

In Hawaii, on Oahu call 524-1234 (call collect from neighboring islands).

Spanish-speaking staff members are available during daytime hours to
callers from the following areas: California, Florida, Georgia, Illinois,
New Jersey (area code 210), New York, and Texas. Consult your local
telephone directory for listings of local chapters.

(Reporting and recordkeeping requirements in paragraphs (d) (2), (3),
(5}, and (7), (f)(2) and (3) (i), (3)(5), (1), and (m) as they apply to the
excursion limit have been approved by the Office of Management and Budget
under control numbers 1218-0134. The OMB clearance expires on February 29,
1992.)

(Approved by the Office of Management and Budget under control number
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