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FPREFACE

The Hazard Evaluations and Technical Assistance Branch of WIOSH conducts field
investigations of poseible health hazacds in the workplace. Those
investigations are conducted under the authority of Section 20(a)(6) of the
Occupational Safety and Health Act of 1970, 29 U.5.C. &69(a){6) which
authorizes the Secretary of Health and Human Services, following a written
request from any employer or authorized representative of employees, to
determine whether any substance normally found in the place of employment hasz
potentially toxic effects in such concentrations as used or found.

The Hazard Evaluations and Technical Assistance Branch also provides, upon
request, medical, mursing, and industrial hyglene technicsl and consultative
asgistance (TA) to Federal, state, and local agencies; labor; industry and
other groups or individuals to control occupational health hazards and to
prevent related trauma and disease.

Mention of company names or products does not constitute endorsement by the
Hational Institute for OCecupational Safety and Health.
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HETA B4-262-1734 WIDEH INVESTIGATORS:
Septembar 1986 Hosgh Seixas, H.5.
FRICTION DIVISION PRODUCTS Diana Ordin, ®.D.
TRENTON, NEW JERSEY

On March 28, 1984, the National Institute of Occupational Safety and
Health (NIOSH) received a request from the Intermational Chemical Workers
Union, representing employees at Friction Division Products. The requast was
agsigned to the New Jersey Department of Health for investigation. After
delays caused by plant access problems snd a strike, the study was conducted
in Februsry and Harch 1986, The request stated concern about asbastos
exposure in the plant and the potentlal for contamination of the home
environment. The plant employs about 1230 production workers in the
manufacture of auto and truck brake shoes. About 90% of the shoes produced
inelude asbestos as a major raw material.

Chest X-rays of employess working for more than 10 years were roviowed by
a MIOSH certified B-reader. Personal air sampling for asbestos was conducted
in the plant on three days. Bulk samples were obtained from the clothing of
workers leaving the plant to assess potential home contamination. MAnslysis
was done by phase contrast microscopy )PCM) and on a few samples, transmisslon
electron microscopy (TEM).

Seven of twenty individuals with greater than 10 years at the plant had
E-ray findings consistent with asbestos exposure. Two had asbestogls, two had
pleural thickening and ene had a pleural plague. Two had lung cancer.

Personal air sample results indicated asbestos TWA exposures in the range
of D.06 to 1.5 f/ec (fibers per cubiec centimeter) and indicating significant
contamination throughout the plant and on all operations. On the basis of
gampling and snalysis results it i= suggested that the results are
underestimates of the actual exposures preésent. The levels documented are
above the OSHA Permissible Exposure Limit (PEL) of 0.2 f/fecc, and the exposura
limit recommended by WIOSH of 0.1 f/cec.

Samples obtalned from work clothing as workers left the plant indicated
the presence of asbestos.

Resultas of the air sampling and X-ray review indicate s significant risk
of asbestos disease in the plant snd & potential risk to families of
amployees. Heview of the employer's occcupational health program shows it to
ba out of complisnce with most provislons of the new OSHA Ashestos Standard.
Becommendations are given to lmprove plant conditions, lower the asbestos
levael, prevent home contamination, and Improve the medical monitoring system.

On the basis of air gampling and X-ray review, it is concluded that a
subatantial health hazard axizts for workers and potentlally for their
families from asbestos exposure at Friction Division. Inereased attention to
dust control st the plent is required to prevent the occurrence of additional
asbestos related disease.

KEYWORDS: SIC 3292, friction products, asbestos, transmission electron
microgcopy, NIOSH HBathod 7400
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INTRODUCTION

On Harch 28, 1984 the International Chemical Werkers Union submitCed
4 request to NIOSH for a Health Hazard Evaluation on behalf of their
mombers working at the Frictionm Division plant in Trentem, HJ. The
Evaluation was assigned to the Hew Jarsey Department of Health for
investigation on June 20, 1984 under a cocperative agreement between the
two agencies. The request cited concern about the nature and extent of
asbestos exposure, the adequacy of current protective measures, and
especially the potential health risk to Family menbers From asbastos baing
carried home on work clothes,

On October 16, 1984 the State Health Department imformed Frictiom
Division of our intent to ¢onduct a Health Hezard Evaluation. Meatings
were held in the subsequent wesks and a walkthrough was conducted in
Jaruary 1985. A series of written and oral commmications followed during
which parmission to comsence the study was requested, Since the requests
ware not answered, a warrant for access to the plant for the study was
obtained and served on April 31, 1985. On that day, the local union at £
the plant went on strike. Since the plant was operating under abnormal
conditions, the study was postponed, and the warrant was returned to tho
court on Hay 21, 1985.

In Jamuary 1986 the New Jersey Department of Health was notified by
Local 155 that the plant's cperations had returned te near normal. On
February 27 the plant was approached unamnnounced to complete the
investigacion. Afrer some delay, we were admitted to conduct sampling on
the =econd shifc., Additional ailr sampling, bulk zampling and review of
engineering controls and work practices were conducted on Harch 10 and
March 21.

=

BACKCGROUND

Friction Division began producing brakeshoes in 1969 under the
managemant of Morton Thickel. Before that time, no ashestos had been usad
in the plant. Inm 1973, all other operations were discontinued and many of
the employesas were lald off with the high seniority workers being
ratained. In 1983, the plant was bought by the ¢urrent owners and has
continued to produce frictiom products since that time.

Approximarely 120 production workers currenmtly work im tha plant.
Until the strike in 1985, all preduction employees were members of ICWU
Local 155. During the strike, many nen-union employees were hired. Uniom
mozbers have boen slowly called back £o work so that during our inspection
approximately half the workforce were experienced union members and half
had been working for only & short pariod.

Both drum-type and disc-type brake shoes are produced in separate
manufacturing lines. Drum brake production begins in drum mixing whers the
raw materials are charged to a mixer. Depending on the particular mix
being made, dry materials including carbon black, cement,
hexamethyltetramine, zinc, barytes (barium sulfate), asbestos or polyamlde
fibers, phenclic resins and recycled grinding dust are added by pneumatic
comveyor (vacuum tubes) directly to the mixer. Cashew shell resin is
pumped in from drums. About forty percent of the mix is asbestos which is
added through a debagger fitted with a conveyor at each end. After all



raw materials are added, the mixer is activated. The premix i{s then
unloaded from the bottom of the mixer inte bins.

Bing of premix are then transferred by fork truck to the adjacent
roll forming machine. A continueus etrip of preformod material is cuc
into lengths and stacked by hand {nto trucks. The preformed strips are
then moved to the tables where they are hand leoaded into steel trays and
oven baked for several hours, After baking, the ctraye are unloaded and the
shoes are ground on cam grinders and drilled to specificacions.
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Dige-vype shoes are similarly formed. The disze preform area of che
plant include two mixers and sight preform machines. The dry ingredients :
are loaded by vacuum Into one of the mixers. The asbestos is again -
charged by a debagging machine. After mixing, the material i1s dropped from
the mizer into a screow conveyor which comveys the premix overhead to
hoppers which feed the preform machines. The preform machines press the
premix inte biscuits which are than hand loaded ento trucks for additiomal .
processing,

The biscuits are taken to the press area and pressed inte their £inal
form under heat (supplied by steas) and hydraulic pressure. The biscuics
are then loaded into trays and oven baked for several hours te cure the
resin system., When the trays are unloaded, tha shoes are first brought to
the tusbler to remove flash from the edge, and then sent for grinding and
drilling to £inal specificatioms. The final product is then branded
(marked with ink) and packed.

The plant has gradually been increasing its productiom of
semimetallie (non-asheatos) disec brake shoes which are made In the same
production area as the disc brakes. Although different ingredients are
used, the process i very similar., A polyamide fiber is used as an
asbestos substitute.

T

The company had conducted regular air moniteoring for ashestos
exposure until the time of the strike, Monitoring was conducted with oaly
short term samples (approximately 1 hour) which were analyzed by the
gquality contrel lab at the plant, Thelr results indicate exposures in all
parts of the plant at levels up to 0.3 £/ce (Eibera per cubic centimetsr)
vwith occcasional higher excursions.

A formal OSHA complaint was made by the ICWU in 1983 resulring in a
health inspeéction of the plant completed om August 10, 1983, OSHA
conducted limited air sampling (short term samples from 10-55 minutes
duration) using NIOSH Mathod P&CAM 239 and found potential exposures up to
0,44 fibersSec, Ho citations were issued.

A follow-up complaint was made to O5HA by the union to address areas
not fully evaluated in the first {nspection. During the second
inspection, asbestos exposure in the preform area was between 1.27 and
2.11 f/cec (fibers per cubic centimeter) with a TWA of 1.33 f/cc., Coal tar
piteh volatiles (from coke) and antimony exposures were measured on the
seni-metallic miwer. Coal tar pltch volatiles were found at 0,036 mg/ml
(milligrams per cubic meter), and antimony was found at 0.1% mg/m3. The
0SHA PEls are 0.2 mg/m3 for cozl tar pitch wolaciles and 0.5 mg/m3 for
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antimony. The inspection was interrupted by the strike and no citations
wvere issued,

In 1981 the Local Union requested two occupational health
professionals from Montefiore Medical Center to conduct a walkthrough of
the plant, review ths health and safety provisions and make specific
recommendations, The recommendations made at that time included
improvements in tha ventilation system, personal protective squipment and
dust handling procedures.

In 1983, the New Jersey State Department of Health conducted a
walkthrough of the plant and Teviewed company sampling data, A report was
issued at that time that recommended fmprovements in the air sampling
program, ventilation system, housekeeping and personal protective
equipment. PFrovislion of work clothes and separate locker facilities to
prevent home coptamination were strongly recommended,

METHODS AND HATERTALS
A, Medieal

In order to ascertain whether past ashestos exposure at the plant has
been sufficient to cause chest x-ray changes characteristie of asbestos
exposure, current and recently retired (within a few months) workers with
more than ten consecutive years of employment at the plant were
identified. Of the 23 employees listed on the plant-wide seniority list
as fulfilling these criteria, twenty were located and agreed to release
their chest x-rays for examination.

Annual chest x-rays had been performed as part of the plant's medical
gurveillance program since 1975, and these films were cbtained for tha 20
employeas. If more recent filma were available from a hospital or a
private physielan, these films were also obtained, The most recent film
of good qualicy was selected for interpretation by & NIOSH cercified "B"
x-ray readsr, who is specially trained to examine chest x-rays for the
affects of dust exposzure,

B. Envirenmental

During the walkthrough and the three sampling periods, workers were
cbserved performing their jobs and potential sources of exposure during
these procedures were noted. The wentilation system was quallitatively
evaluated by observation and the use of smoke tubes,

Individuals from sach area of the plant, with the exception of
saintenance, were chosen for personal air monitoring. Persomal sampling
was conducted according to NIOSH Hethed V400 on February 2V and
March 10, 1986, All NIOSH recommendations for this method were followed
including the use of graphite impregnated extension cowls (plastie tubes)
wrapped with alusinum foil. Pumps were pre-asnd post-calibrated ar 1.5 te
7 liters per minute, Filters ware examinad by phase contrast microscopy
according to tha set "A" counting rules in the NHew Jersey State Department
of Health Laboratory which is proficient for asbestos analyeis in the
HIOSH PAT Program.
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Because gome problems with the method were experienced, a third day
of sampling on Harch 21 was conducted using NIOSH Hethod PACAM 239.
Analysis was conducted the same way.

It wvas observed that samples collacted according to Hethod 7400 had
collected some of the airborne dust on the inside of the cowl instead of
the filter face. In order to sstimate the loss of asbestos to the cowl,
an additional analvais of the cowls was conducted. Afcer separating che
cowl from the filter cassette, each cowl was placed in a beaker and the
inside surface carefully washed with a directed stream of water. The wash
water was then filtered through a 0.8 micron pore size mized cellulose
ester filter, dried and counted according to the set "A" counting rules.
Thus an estimate of the total concentration in the air being messured was
made .,

On the first two sappling days, Samples were run for 6 hours or more
and the time welghted average (TWA} is based on the individual samnpling
time. As the dust leading observed was quite considerable, on the third
day of sampling both a morning and afterncon semple was collected and a
time weighted average caleculated based on the total sampling time.

In order to identify in more detail the nature of the exposure at
this plant, four samples were chosen for analysis by transmission electron
microscopy (TEM). Counting was conducted by the Rew Jersey State
Department of Health Laboratory.

In order to assess the potential for workers contaminating their
homezs by carrying asbeatos home on clothing, saoples were obtained from
five individusls as they left the plant at the end of the day, Each
gample was collected with the use of a personal saspling pump conmected to
a 37 mm filter with a short length of tygon tublng attached upstream of
the filter cassette (closed face). Worker's shirts and pants wers thus
"vacuumed" for a4 one minute period., The dust samsple was qualitatively
analyzed by polarized light microscopy and x-ray diffraction for the
presence of asbestos fibers i{n ths collected dust sample,

EVALUATION CRITERTIA
1. General

As a guide to the evaluation of the hazards posed by workplace
exposures, WIOSH field staff smploy environmental evaluation criteria for
assessment of a mumber of chemical and physical agents. These criteria are
intended to suggest levels of exposure to which most workers may be
axposed up to 10 hours per day, 40 hours per week for s working lifetime
without experlencing sdverse health effects. It is, however, important to
nota that not all workers will be protected from adverss health effects {f
their exposures are maintained below these levels.

In addition, some hazardous substences may act in combination with
other workplace exposures, the general enviromment, or with medications or
personal habits of the worker to produce health effects aven if the
occcupational exposures are controlled at the level set by the evaluation
eriterion. These combined effects are often not considered in the



evaluation eriteria. Finally, evaluation c¢riteris may change over tha
years as new information om the toxic effects of anm agent becomes
available.

The primary sources of envirommental evaluation criteria for the
workplace are: 1) NIOSH Criteria Documants and recommendations, 2) the
American Conference of Governmental Industrial Hyglenists (ACGIH),
Threshold Limit Values (TLV's), and 3} the US Department of Labor, OSHA
PELs (Permissible Exposurs Limits). Often, the HIOSH recommendations and
ACGIH TIV'e are lower than the corresponding OSHA standards, Both NIOSH
recomsendations and ACCIH TLV's usually are based on more recent
information than are the 0SHA standarda. The O0SHA standards also may be
required to take inte secount the feasibility of controlling exposures in
various industries where the agents are used; the HIOSH-recommended
exposure limits, by contrast, are based primarily om concerns relating to
the prevention of occcupational disease. In evaluating the exposure levels
and the recomsendations for reducing these levels found in this report, it
should be noted that industry is legally required to meet the levels
specified by an OSHA standard.

A time-waighted average (TWA) exposure refers to the average airborne
concentration of a substance during & mormal 8 to 10 hour workday. Some
substances have recommended short-term exposure limits or ceiling values
which are intended to supplement the TWA where there are recognized toxic
effects from high short-term exposura.

2. Ashestos Health effecta:

Although the precise risk assoclated with particular levels of
exposure te asbestos remains controversial, the fact that exposure to
asbestos causes severs and often fatal disease i{s widely recognized by the
gcientific community and the general public,

Numerous studies of workers exposad toe asbestos show significant
risks of developing diseases including asbestosis (acarring of the lung
tissue), lung cancer, gastrointestinal (stomach and bowel) cancer and
Ia:qthﬂltﬁggaia rare cancer of the lining of the chest or abdominal

cavity) . Oms of the key sspacts of asbestos-related diseasze is
that it develops many years after an individual is first exposed to
asbestos.

Lung cancer in ashestos workers may develop as soon as 10 years after
first exposure but usually develops more than 20 years after first
exposure. The disease is usually fatal, There is & strong dose-rasponse
effect between asbestos exposure and lung cancer, The higher the level of
exposure, and cthe longer the exposure continues, the more likely it is
that lung cancer will develop. Also, the mors ashestos exposure an
individual has, the sooner the cancer Is likely to develop.

The cceurrence of lung cancer in asbestos-exposed individuals is also
gtrongly related to smoking. Although the exact disease rates are
debated, a smoker who is not exposed to ashestos has about a 10-fold
increased risk of developing lung cancer. & non-smoker who is exposed to
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asbestos has sbout a 5-fold increased risk. However, a smoker who is
wxposed to asbestos has about & 50-fold increased tvisk of lung cancer. In
addition to reducing or stopping the exposure, the best thing an
individual exposed to asbestos can do te reduce the risk of lung cancer [s
to stop smoking.

Mesothelloma {8 & rapidly fatal cancer of the lining of the chest or
abdominal cavity which i{s found almost exclusively in asbestos workers. It
occurs At leastc 25 vears and usually more than 40 years after exposure.
Thate 1s no relatlionship between cigarette smoking and mesothelioma. This
digease may develop in people with wvery brief periocds of exposure,
sometimes as little ax 6 months, and in pecple with very litcla exposurs,
such as famlly members of asbestos workers.

Asbestosis (scarring of the lung tissue) is a non-cancerous lung
disease caused by asbestos exposure. It may develop after ahout 3 years
in very heavily exposed workers but generally is not seen until after 15
years of exposure. In gensral, asbestosls ls seen In individuals exposed
for a long period of time to relatively high concemtrationas. Severe casas
of asbestosis will lead to severe shortness of breath and may result in
death.

Some individuals with asbestos exposure will develop other
non-malignant (non-cancerous) changes in their chese such as pleural
{outer lining of lung) caleificationa or thickening. This thickening of
the lung 1ining found among asbestos exposed workers does not cause aitcher
Iung sysproms or disabilicy.

3, Level of Expesure and Risk

On Juna 20, 1986 QSHA published new Ceneral Industry and Construction
Et;ndarﬂg (Appendix A) and a Preamble for occupational exposure to

asbestos . The old standard of 2 fibers per cc over am 8 hour day was
lowered to 0.2 fibers per cc. This new permissible exposure limit (FEL)
was effective on July 21, 1986 for General Industry which includes the
plant which is the subject of this report,

In the preamble to the nev asbastos lt:.l.'t'd.lrd.ﬁ O5HA has estimated

mortality from exposures to varying concentrations of asbestos for

different time periods (Appendix B). Exposure of 100,000 individuals to
an asbestos fiber eoncentration of 0.2 f/ece for a 20 year exposure is
estimated to yield 278 lung cancers, 146 mesotheliomas and 27.8
gastrointestinal cancers for a total of 451.8 excess deaths per 100,000
exposed individuals, (4.5 per 1,000; .45 per 100).

NHIOSH recommends controlling exposure to asbestos toe 0.1 fiber per
::11 This recommendation iz based on NIOSH's belief that carcinogens

should be regulated te the "lowest feasible level" and that 0.1 f/cc was,
at the time, the lowest level at which asbestos could be easily measured.
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4. Home contamination

Family members of asbestos workers and residents of neighborhood with
asbostos plants hfv! ﬂlfﬂ been shown to be at increased risk of asbestos
L] L] L]

related diseases . It is postulated that much of the family
member risk 1s & result of workers bringing contaminated clothing home for
washing.

RESULTS
1. Medical

Sixteen of the twenty individuals who had their chest x-ray reviewad
had worked at the plant for more than 40 years. The remaining four had
vorked at the plant between 20 and 30 years. Thus, all of the twenty had
been potentially exposed to asbestos since it was introduced into the
plant in 1969 (i.e., for 16 years).

Of the 20 x-ray films examined, seven showed changes consistent with
the effects of asbestos exposure, Two individuals had x-ray evidence of
ashestosis (1/0 or greater on the ILO classification); one of these also
had a unilateral pleural thickening also characterisctic of ashestos
exposure. Three individuals showed no evidence of asbestos-related
disease in the lung tissue but did have x-ray changes indicative of
asbostos exposure; two of these had pleural thickening of the chest wall,
ono bilateral and one unilateral; one had a calcified plagues on the
diaphrags,

In addition, two individuals had lung cancer evident on thelr x-rays.
Both of these indlviduals had been previocusly dlagnosed and wers undar
podical treatment for thelr cancer at the time of the study. Since
madical histories were not obtained, we camot determine the llkelihood
that these cancers are related to asbestos exposure. However, given the
strong association between ashestes and lung cancer, it is certalnly
possible that thoss cancers are work-related.

2. Emwvironmemtal
Genaral Plant Conditions

Dust i{s found everywhers in the plant, and in certaln areas such as
Prefors and Drum Lining, raw materials cellect in piles on the floor and
on machinery.

The venctilation system, although large and potentially effective is
not well maintained and is, therefore, functiening significantly below Lts
design potential. The ventilation system was partially disconnected from
the preform machine enclosures. Operators use the flexible exhaust hoses
for clean-up and often fail to reconnect them toe the machine enclosures,
Some duct connection points had been lefr unsealed providing additional
leakage from the system. Enclosures arcund the preform machines are not
sealed at key points, thus allowing msbestos premix te constantly stream




out into the workreoom air. Seals on both the Disc and Drum mixers are
deterforated so that a constant cloud of dust emanates from the machines
during operation.

The debagging machine in the disc premix area does not function
properly. The bag routinely jams in the machine and the oparater is
required to open the side door, lean into the machine to shake the bag
looss, remove it and deposit it into the waste bag.

On the final day of our wisit, the desbagger had broken down and was
not running. However, enough premix had besn made on the previous shift
to last through sbout half of the day shift while we were present. (Mix
#60B001L, 6080003, 6080004 for a total of 1600 1lbs of msbostos). According
to plant persomnel, charging of the raw asbestos had been done directly by
hand from a step ladder into the mixer hatch with no hoppoer or ventilated
charge port present. Excessive asbestos exposure would he expected in
guch an operatiom.

During mixing, dust clouds were visibly emanating from both the mixer
seals and from the debagger, HNo exhaust ventlilation was placed on the
system during operation. Similar problems were seen on the Drum Line
Mizer from which visibls dust escaped during eixing.

Enclosures on grinding and drilling sachines have numerous leaks and
dust clouds are visible from these points. On the doubles disk grinders,
caompréssed air is blown into the vented enclosure to remove grinding dust
from the shoe as it passes through. Dust emanates from these enclosures
through leaks and the port through which the shoa is ejected. Capture
hoods on the Canadian drills were seen filled with heavy particles
blocking all air flow, Other drill hoods wers disconnected from the
exhaust ducts, rendering them uselass,

Three times daily during breaks, an operator clears the bag housa by
shutting down the ventilation system, shaking down the bags and removing
the collected dust inm drums. Local exhaust hoods on the bag house blasc
gates are inoperable when the system fs shut off. A large cloud of fine
dust is released during this procedursa in the vicinity of the operator,
Alr saspling during this time indicated an exposurs of 1.73 fibers/oc over
the 77 pinutes sampling cime.

The plant undergoes vacuuming and sweeping throughout the shifc with
the use of brooms, squeegees, vacuum cleansrs and a sweaper cart,
Although the employees have been told nmot to use the brooms, they are
still svailable and thus used. The vacuums and sweeper are very old,
Holes were seen in the filter bags and clouds of dust were observed
emanating from the equipment. There were no HEPA filters on the vacuum
exhaust, It is probable that the use of this cutdated equipment is
increasing the airborne dust level through re-entralmment of the asbestos.

The lunch room is adjacent te ths plant with ne physical or
ventilacion lsolation, end it is thus contaminated with asbastos. A wall
exhaust fan was present in the lunch room area. If this fan wers to
exhaust alr from the room, it would draw further contamination from the
plant inte this area. Our one area sample in the lunch room found
airborna asbestos at 0.07 f/ecc.
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One janiter is responzible For cleaning the rest rooms and the lunch
room. Employees complained of conditions in the bathrooms so unsanicary
that they are unwilling to use them. Dust was wiszible on piping and toilst
facilities, indicating contamination and lax cleaning service. Adequate
ghower facilities exist for male smployees but no facilities are provided
for female employees.

The quality control laboratory is located in the production area and
has no local exhaust ventilation equipment. Employees working In cthe lab
ware observed using compressed air to clean the dust build up on the
roon's air condicioner, thus creating a cloud of dust in the room. They
were alse observed knocking brake shoes together to remove dust from them
before making test measuremants,

Humerous other problems were noted in the plant but are not directly
addressed in this report because they were mot the subject of the HHE
request and because of the immediacy of the asbestos problem. Other
potential hazards noted includs:

a. antimony and other exposures from semi-metalliec mixing;

b. & severe eye and respiratory tract irritant was noted which may
have been formaldehyde emanating from the curing ovens;
wentilation of ovens should be further investigaced;

C. fire extinguishers were all expired;

d, esployess weres working with the steel racks scon after they were
removed from the ovens petentially causing burns and other
safety hazards;

e, full racks were lifred up and down from fleor level by one
person; & job that was previously done by two. This procedure
may present a significant lifting hazard.

Fersonal Frotactive Equipmont

At the outset of this investigation, work uniforms were supplied for
maintenance and preform area workers but for no other plant employess.
The policy was recently altered so that work uniforms are now avallablas
for any employee, if they choose to contribute money toward the
gaintenance of the uniferm. Cleaning is conducted by a uniform supply
sorvice, which picks up solled clothes each Friday and returns clean
uniforms to a set of clean lockers during the following week. Each
participating employes receives five shirts and three pairs of pants.
Each employes is assigned one locker in the lunch voom in which the clean
uniforme are left and one locker in the wash roeom. The wash room locker
is used for storage of both used uniforms and strest clothes.

A few individuals wore tyvec lab coats and two employees had tyvec
eoveralls. The lab coats have been supplied by the company for employees
who request thes,

At the time of our initial plant walkthrough, a respiratory
protection program had been escablished and was conducted by the plant
mursa. 3M B710 respirators (TC-21C-132, approved for respiratory
protection against dusts and mists having an exposure limit measured as a

.



time welighted avarage not less than 0.5 sg/ml and asbestos) were supplied
to smployees and they were Instructed in their proper use. A booklat was
produced explaining correct use of the resplrators and specifying jobs
requiring the use of respiratory protection. Since the nurse resigned, the
respirator program has not been pursued and new employees have not been
properly instructed on respirator use.

Puring our iovestigation, most but mot all employess wWere soon
wearing the disposable masks. There was no supervision of proper use, and
many employees were seen wearing masks improperly, f.e., with one strap.
hanging around chin or neck, with wide gaps around nose, ate.

Boutine Alr Monitoring

Alr monitoring for asbestos expogure has been conducted regularly by
the company since 1975, The program consisted of pariodie personal
sampling on selscted jobz in the plant. Samples wera short-term,
genarally under ome hour. Sampling was conducted by the nurse sand analyzed
by FCH by the quality control manager at the plant who has not been
trained in asbestos fiber counting by NIOSH, The laboratory does not
participate In WIOSH's PAT program. Since the beglnning of ocur
Investigation, no sampling has been conducted.

Bulk Samples

Two bulk samples of premixed material, two floor dust samples and one
sample of the insulatien in the tusbler area quonsst hut wers cbtained for
analysis on 1/8/85. The two premix materials wers found to be 30% and 32%
chrysotile. Floor dust from the tumbler ares was 24% chrysotils and from
the preform area was 63% chrysotile. The guonset insulation material was
identified as cellulose, containing no asbestos.

Alr Sampling Hetheds

As described in che Methods Section, dust was noted on the inside of
the extension cowls used during sappling by NIOSH Method 7400 afrcerx
gampling en the first two days. The results of the wash procedurs on six
samples are given in Table 1. An average of 38.7 percent (range 23.1 -
49.7) of the total fibar count was found on the cowl and not on the
filter. Thus, samples collected with the cowls are probsbly
underescimates of the trus exposures by approximately 40%, In addition,
the filters were heavily loaded with particulates which masks the asbestos
Fibers and results in further underestimates of fiber concentration.

Personal Alr Sampling Results
Sample results by Department from 2/17/86 second shift, and 3/10/86,

first shift are given in Table II. 3ince all of these samples were taken
using extension cowls and the filters were also overloaded with
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particulate, they ars probably underestimates of the trus exposure level,

Exposures documanted ranged from 0.06 f/cc in branding/pecking and
disc tables te 0.66 f/fcc on drills. All monitored job titles had exposure
over the HIOSH recommended limic of 0.1 f£/cc except for tha disc table
loading and unloading and all but this sample and brand/packing exceeded
the O5HA PEL of 0.2 f/cc.

Exposure results from 3/21/86 are presented in Table III. These
samples were collected on 37 mm cassettes with no extension cowl (method
PAECAM 239). Results on 3/21/86 ranged from 0.09 to 1.56 f/ec. The
highest exposure jobs were on the tumbler, preform machines, the dise area
tables, and in the drum shoa area {including mixer, roll mill operator and
drum tables). All jobs measured were over the NIOSH recommended limit of
0.1 f/ce, as well as the OSHA PEL of 0.2 f/ec.

For results of the electron microscopy analysis of fiber size
distribution, sees Appendix C.

Potential Home Contamination

The potential for home contamination and exposure of houseshold
contacts was addressed by vacuuming clothing of five workers as they left
the plant after the work shifc. All five samples ware positive for
chrysotile indicating the potential for contamination of the home. The
risk potential cannot be quantified from this assessmant. Howsver, since
the asbestos was released during the vacuuming procedurs it may also be
releagsed during normal wear, or washing procedures at home, and thus
présent & real hazard to workera' families.

DISCUSSION AND CONCLUSIONS

Conditions at the plant are poor and asbestos exposurs is excesaive
in all areas, posing a significant health risk to employees. Lack of
maintenance of the ventilation system, inadequate procedures for
preventing asbestos becoming airberne, the use of outdated equipment and
the continued production during periods when protective systems such as
the debagger are not working, all contribute significantly to the high
asbestos exposures,

The presence of asbestosis in two of the 20 workers whoss %-Tays ware
examined strongly suggests that hazardous levels of ashestos expesure have
occurred at the plant, These two workerz had been employed at the
facilicy for over 40 years and exposed to asbestos at the plant since
1969; thus, although their occupational historles before that time were
not obtained, there is lictle likelihood of their both having sufficient
exposurs from previous jobs to have caused these lung changes.

The presence of pleural thickening and pleural plagues in one of the
workers with asbestosis and three sdditional workers provides further
evidence that these workers have had significant asbestos exposure in the
past. Once again, all these employees have worked at the facility for
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more than 40 years, thus [t is most likely that the asbestos axposure
causing these x-ray changes occurred at Friction Division,

The current study was not designed to determine whether there s am
excess of asbestos-related cancer among current and former employeses.
Thus we have not decermined whether the cccurrence of two cancers among
these 20 employees represents more than would be expected on the basis of
age, sex, and smoklng status, Nevertheless, the levels documented at the
plant and the finding of asbestos-related lung changes strongly indicates
gufficient exposure to constitute & cancer hazard,

The exposure levels documented in tha plant wers greater than the
current OSHA standard. Work on the eguipment should begin immediately to
bring the levels down, within complisnce with the now asbastos standard,
ard with the NIOSH recomsended standard of 0.1 fibers/ec over B hours.

Our air sampling results indicate that there is no single source of
asbestos contamination in the plant. High levels were found in all areas
including drum mix, preform, grinding, tables and presses. Although the
heaviest concentration of visible airborme dust and some of the highest
measured levels were in the preform area, all areas require additional
dust suppression,

Evidence from contamination on our sampling cowl, and the comparison
of the heavily loaded filvers from 2/27 and 3/10 with the lighter dust
loads collected on 3/21 sugpest that our results may be undsrestimates of
the levels actually present at tha plant.

Tha employer's occupational health program fails to meet most
provisions of the now OSHA Asbestos Standard. Exposure monitoring,
regulated areas, complisnce program, personal protective equipment,
hygiene facilitlies and practices, hazard communication, housekeeplng and
medical survelllance must all be greatly improved.

A potential for home contamination with asbestes dust from work
clothes was documented, Asbestos fibers were present on work clothes
after the shift, and they were easily remeved from the cloth with a mild
vacuum, Since previous studies have identified disease In family members
of ashestos workers, we conclude that the presemce of asbhestos on clothes
poses a hagard to workers' families.

RECOMMENDATIONS
A. Medical

1. Since the risk of lung cancer in smokers exposed to asbestos is
far greater than that assoclated with smoking or asbestos
exposure alone, all esployees should be encouraged to stop
amoking.

2. The current medlcal survelllance program should be wodified.

Chest x-rays should be interpreted by a certified B-readar. All
individual medical information should be confidential, known

12



only to the employee and medical persormel, unless the findings
are felt to be caused by work or might affect an employee's
ability te perform his/her work. Only aggregate data without
personal identifiers should be discributed to management and
othar workers,

A revised meadical monitoring program should be sstablished
conslistent with the OSHA requirements described inm 1910.1001 (1)

(page 22737 of Appendix A).

B. Enwvironmental

1.

Current and pest employees should be educated on tha health
risks of asbestos exposure. A hazard commnication program
should be established following the OSHA requirements in
1910.1001 (i) (page 22736 of Appendix A).

Asbestos exposure should be reduced to ensure that exposures are
consistently under the OSHA PEL of 0.2 f/ec and tha NIOSH
recommended limit of 0.1 f/ece. Numerous strategies must he
emploved to contain the dust since there {= no one primary
source of exposure. AllL eperations in the plant appear to
contribute te the high dust levels. The following
recompendations should be implemented and thoir effectivencss
evalusted by additionsl air sampling. HRe-engineering of the
operation and all dust control equipment may ultimately be
required to reduce ashestos exposure at this facility to
acceptable levels. A compliance program should be written which
meets the OSHA reguirements of 1910.1001 (f)(2)(page 22735 of
Appendix A). '

. Ezxtablish, demarcate and rastrict access to regulated
areas where exposure to asbestos eXceeds the OSHA PEL
in accordance with 1910.1001 (e} (page 22734 of
Appendix A).

b. Set up an active preventive maintenance program for
all key pieces of asbestos handling equipment. Soal
all potential sources of dust leaksge and inspect
equipment periodically to ensure that leaks do not
TeAppear.

e. Apply exhaust ventilation to to the mixers and lmprove
the sxhaust system applied to the debagging machines.

d. Clear ducts and ventilation hoods of collected debris
after every shifct. Ensure that all ventilation
equipment present iz properly set up.

@. Prohibit operation of the mixers without the debagger
in properly functioning condition, unless properly
constructed vented charge ports are constructed.
Overhaul or replace the dabagger to prevent jamming
which requires employees to enter the machine.

f. Unless the enclesures around the DD grindars can ba
entirely sealed, the use of compressed alr for dust
clearing should be discontinued. Brushes may he set
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up with strong, directed exhaust ports close to the
surface of the shoe to remove dust as it moves through
the machine.

£. Set up an Independent dust collection system to
operate local exhaust vents on the bag houses during
cleaning procedures,

h. Remove all brooms from the plant to prevent thelr use.
Discontinue use and remove the wvacuum cleansrs
currently in the plant and replace with units with
HEPA (high efficlency particulate air) filtered
exhausts. Expand dust collection procadures to
include all surfaces of plant.

1. Igolate the lunch room froam the plant by physical
barriers such &s walls and an Independent ventilation
system. Conduct a thorough cleaning of all surfaces
in the rest areas. Apply a sealant to walls and floor
surfaces to promote contimued thorough cleaning.
Provide additional janitorisl services to maintain
adequate senitary facllicies,

i. Set up down draft vented tables for thea tray bresking
Jobs.

k. Implement & housekesping progran mesting the
requirements of 1910.1001 (k) (page 22737 of Appendix
A).

3. Persomal Protective Equipment and Folicies

. Provide clean uniforms or disposable coveralls and gloves, head

coverings and foot coverings daily to all employees. As these
Are necessary to prevent home contamination, wearing of such
protective elothing should be required by management, In order
to ensure full compliance with this policy, options such as
fully paying for the laundry service should be considered.
Streat clothes should not be stored with solled work clothes,
Each {ndividual should be provided with a clean locker in which
to stors personal belongings. Soiled work clothes should elther
be kept in a separate locker or deposited in a closed,
imparmeable container at the end of each work shifr. If clothes
are used for enly one shift, two weeks worth of uniforms will
need to be provided, with laundering once per woek.

As rvequired by 1910.1001 (h)(3)(iv) (page 22736 of Appendix A)
the employer must inform the laundry service of the hazards of
asbastos and the precautions neaded to prevent exposurs to

laundry employees.

Shower facllicies should be supplied for femsle employees in
accordance with 1910.1001 (1)(2) (page 22736 of Appendix A).
Showering after work should be encouraged by providing clean
facilities with separate stalls for privacy.

14
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c. The respiravory protection program should be reinstituted to
provide adequate training on the proper use of respiratory
protection to all emplovess and to fulfill all requirements of
the O5HA Respiratory Protection Standard {1910.134).

d. The use of dispossble respirators such as the IM B710 now in usa
is not adeguate protection for asbestos and is not permitted
undar the new O0SHA Standard, 1910.1001 (g) (page 22735 of
Appendix A). 1If the provisions of this sectionm are followed, a
half-mask alr-purifying respirator eguipped with high-efficisncy
filcers is the minimum type of respirator which could be
selected. Hovever, powered ailr purifying respirators with
high-afficiency filters would offer more protection and greater
employee comfort, Such respiraters are requived by O0SHA when an
employea chooses to use this type of respirator.

4. AMr Monitoring

A program of pericdic monitoring of asbestos exposure should be
established to provide information to employees and management om the
edequacy of control systems. Samples should be taken in easch area of the
plant using the mecthods and schedule required by OSHA in 1901.1001 (d)
(page 22733 of Appendix A). All monicoring should be observed by
employees as required by 1910.1001 (n) (page 22738 of Appendix A).
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TAELE I
ASBESTOS CONTAMINATION OH EXTENSION COWLS
USING NIOSH METHOD 7400

Sample Sample Time Filtar Cowl Total A on Cowl
id {Hin.) £/ ce) (£/ee) {(£/ee)
1 184 0.18 0,18 0.36 49,7
2 193 D.51 0.31 0.B2 i7.8
3 379 0.24 0.22 0.46 47.0
& 371 0.37 0.29 0.66 by 3
5 346 0.57 0.17 0,74 23.1
L 389 0.49 0.21 0.70 30.1
Mean 0,39 0,23 0.62 38.7
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TABLE 11
EXPOSURE RESULTS BY JOB TITLE
(Eibers/fce)
2/27/86 - 3/10/86

Job Title L Ranga THA®®
Branding/Packing 2 0.06 - 0,27 0.17
Drill Operator 3 0.34 - 0,66 0.53
Grindar Opazator 2 Q.14 - 0.27 0. 20
Preformer & 0,16 - 0.49 0.28
Pre-mix Mixer (Dise) 2 0.26 - 0.37 0.32
Fress Oporator 2 0D.3% - 0,54 0.46
Tables (Disc/Oven-Rack 2 0.06 - 0,07 0.07
Loading and Unloading)

Tumbler 1 0.57 - 0.37 0.37

# Humber of samples in Job Title.

#* Time Wealghted Average based on total sampling time which was greatar
than & hours. Six of eight samples are greater than the OSHA FEL of 0.2
f/ce.
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TABLE II1
EXPOSURE RESULTS BY JOB TITLE

(Eibers/cc)
/21 /86
Job Title Mk Ranga TWA#E
Drille 2 0.09 - 0.76 0.43
Drum Area 3 0.45 - 0.93 0.67
Tables (disc) 2 0.17 - 1.56 0.87
Grinder 1 .52 - 0,52 0,52
Preformer 2 1,22 - 1.37 1.30
Mixer (dise) 1 0.61 - 0.51 0.61
Preform (Maint) 1 0.65 - 0.65 0.585%
Tumbler 1 1.10 - 1.10 1.10

* Number of samples in Job Title.

#% Time Weighted Average based on total sampling time which was greater
than 6 hours. All are greater than the OSHA FPEL of 0.2 f/cc.
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APPERDIX A

29 CFR 1910.1001
Asbestos, tremolite, anthophyllite,
and actinolite



. Partim1,

Fedaral Regsier /| Vol. 51, No. 118 [/ Friday, June 20, 1888 [ Rules and Regulations - 22733
atlpm ETLT. on Jone 17, 1988 which Bectiona 19103003 through 19003018 alm percent of 0.3 micrometer diamsler
ehall be the teme of issusnce of this Isimed undar 33 LLE.C 633,
documen! as provided by 260 CFR Hmm“‘:ﬁ'é“l;'mm“ ated ares” means an ares
§ 1911.18. The time of lssuance Ia the re - i B WY established by the employer to
porlisst momant thal patitions for review U-m :.Ititllm - ' demarcats areas where alrborne
may be fled with United States Courts gortis 1970 4045 and 19701047 aleg concentrations of asbestos, tremolite.
of Appeals. l.u;:iumnnumt:.?. s m&;phrmlua;sﬂnﬂlh ora ™

Signed ot Washing! on 16101459 end 19701500 combingtion of these minerals exce
junl'm:'w ST S fssued mnder § USC 553, or can ressonably be sxpeoted to
Jobn A. Peodergrass, 4 Section 1610.1001 Ia bereby revised ewceod. the perminsible exposurs lmiL

Assfeban mal
paae- l-'ilmﬂnrr,ﬁrﬂmpﬂ'r Safwiy

111 Amended Standards

FART 1810—{AMENDED]

Pari 1510 of Tille 20 of the Code of
Federal Regulations s bereby amended
&n follows:

L The authority citation for Sobpart B
&l Parl 1910 continues to resd &s
follows:

Awibority: Secs 4 & and 8.of the
Ocoupational Safely snd Haalth Act. 39
LLS.C. 650, b5, B5T; Walsh-Haaley Ack 01
LLS.C. 35 &l s : Bervice Contract Act of
085, 41 UG 201 ot peg Puh L B4, 40 ©
USC 333, Pub Il ES8-Fa2 13 USC 81
Mafional Foundablan on Aris and Husnanlibes
Act 20 ULS.C 651 of seq ; Becretary of Labos's
DOrders 12-71 [38 FR 8754, 878 (41 FR 2w0),
ar §-83 (48 FR X35730) and 283 CFR Part 1801,

2 Paragraph (a) of § 191019 Is hereby

-tovised to read &8 follows:

f1iote tpﬂnwﬂ:n-h*
conteminamis.

(2] Asbepics, tremolite, anthophyliite,
ard actinolite dest. Section 1900.10M
shall apply to the exposure of every
employee 1o mebestos, tremolite,
anthophyllite, and actinolite dust o
every employment and place of
Emp ol covered by §§1810.13, —
104, 1015, or 161018, in lieu of any
different standard on exposurs to
usbestos, remoliie, anthophyilie, end
actinolite dust which would otherwlae
ba applicable by virtue of mny of thoss
sectiona.

L] - L] Ll

Subpart I—{ Amended]

3. The authorily cimtion for Subpart Z
of Part 1910 s revised aa follows:

Amtbardty: Soce. 8 nod &, Cocupativand
Safety mnd Healik Aci, 23 US.C. 885, 857
Becretary of Labor's Oirders Nos. 12-71 [38 FE
B75) 878 (41 FR 25009). or 083 (48 FR
35738L wa applicable; and 20 CFR Pari 1911

Section 101000 Tabies Z-1, T-2 Z=3 also
imrugd under § LLS.C, 553,

Hoction ML000 mol lasusd ender 28 CFR
for “Arsenic” and “Cotton
Dvusi™ atings Is Tahie Z-1.

Bection 11002 not lewued wnder 79
USC 855 or 28 CFR Part 1091 also lasued
wnder § LS.C. 283,

fo read an follows:

F1R0. 1007  Asbeeiow, tremoine,
anthophyfite, mnd eclinoltte.

() Scope and application. [1) This
pection applies to all eccupational
Fupariifes (o axbealos. tremolits,
anthophyllite, and sctinolite, o all
Indurtties covered by the Occupational
Bafely mnd Health Acl. except an
provided in paragraph [a}{z] of this
BECiion.

[2) This l-l:u:ln dioa nmaupljrlu
eanstruction work as defined in 20 CFR
1810.12(b). [Exposure (o asbeaion,
tremolite, nthophyllite, and sctinolite
in conatruction work is covered by 19
CFR 1620.58.]

(b Defininone. “Action level™ meana
an alrbome concentration of asbeslos,
trexmolite, anthophyilite, actinoliie, or
combination of these minerals, of 01
Iil:r-r cuble centimeter [[/ec) of alz

ted un an eight (8)}—hour lime-

ﬂlﬂ-hﬁ average.

“Asbestos” includes chrysolile,
umnixite, crocidolite. tremotite asbeston,
anthophyllite asbestos, actinolite
ashoston, and wny of these minerals that
hove been chemically treated nnd/for
aliered.

“Aspistant Secretary” means the
Asslstant Secrelary of Labar for
Occupational Safety and Hoalth, 1.5
Department of Labor, or designee.

“Authardzed perion” medns any
person suthodized by the employer and
required by work dulies 1o be present In
regulated areas,

“Direclor™ means the Director of the
;I:rlhnull lnlllmilx'ntgu:upl.ﬂml '

ely and Health, UE Departmani o
Heslth and Human Services, or
designes.

“Employes exposare™ means that
oxposure to sirborme nsbeston, tromalite,
anthophyllite, actinolite, or &
combinalion of these minerals thal
would ocour If the employee were not
uaing reapirniory profective equipment.

“Fiber” means & particulale form of
anbestos, tremalite, anthophyllile, o
actinolite, 5§ micromelers or | . with
i hn:’r.'hn-t-n-d'lln-lln' ratko of at loase 3 10

“'!il;h—lm:.imu:r partculale alr

[HEPA]) filter” means & filter capable of
trapping and reteining sl least #0257

LS

*“Tremoilte, anthophyllite, or
actinollie™ means the non-ashestos form
of these minsrale, and any of these
minerals the! have been chomically
tresied andfor altered,

[c) Permissible exposure Nt (PELL
The emplayer shall ensure that 6o
employes s exposed io en sirhome
concenirallon of eabéesias, tremolite,
antbophytlite, actinclite, or s
combination of these minerals in excess
of 0.2 fiber por cublc ceniimeter of wir &8
an ulih tima-walghted n'm*l;gt

[TWA] s determined by the method
prescribed in Appendix A of this
HB-“-DI.H by an l-ql:lulll.n'l. :ulh:u!.

Gameral, (1) Dlll:mﬂnlimtu Hﬂplﬂ-j'l-l
tu-u-iut shall be made from bresthing
zone alr es that are repreasntative
of the B-hour TWA of each employee.

(i) Repressntative B-hour TWA
employeer exposures shall be delermined
reptestitiog Bl dxposeres o
representing Tull-abill exposures for
each ahift for pach employes in sach job
classification in pach work mrea

{2} Inftial manitoring. (1) Bach
employer who has & workplace or work
operstion covered by this standard,
excepl an provided for ln paragrapha
(I(2Hik} mnd {d)(2Hiil) of this section.
shall perform inftial monliosing of

who are, or may reasonably
be expucted to be exposed to airborme
concenirations sl or abave the action
lavel.

(18] Whess the émp has
monitored after Doce 20,1683, and
the monitoring saitafies all pther
reguirements of this section, the
employer may rely oo soch sarlies
manitoting results to satisly the
requirements of paragraph [d}{2)(1) af
this peethon.

{idi} Where thi employer has relisd

objective data that demonsticates

il sabesion, tremolite, anthophyilite,
l:lhnllta. or & combination of thess
minerals s not capable of
relensed in nirbome concentrations sl oe
abave the sction level under the

d canditions of Ing, uas

or then no inltis] monitering is

required.
Mttt ol

initinl dsterminations requined by

s ——— =
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rﬂ-ﬁwhm:}mmﬂ;mm
samples shall be of such frequency and
pottern as o represent with reasanable
securncy the levels of exposurs of the
employees In no care shall sam ha
at intorvals grealer than six months
employees whose sxposures may
mm-hl.r be I'mn 1o exceed the

mction leval,

(4] Changes in monfioring
H wither the initlal or the c
manitaring requlred by paregraphs ()2}
and (d}3] of this section siaiistically
Indicates that employes exposares ars
belaw the action level. the employer
may discontinus ths monlloring for
those pmp whose exposures are .
represented by such monitoring.

151 A odilional monitoring
Mobwithstanding 1I:-
plrn:r&phl {dHz)(u dJ{IJ of thls
wecton. the emplo l'hl Inll:lu.lu the
exponire monitoring ired under
paragraphs Id]lﬂi[l} -nd {dim nllhll
Sa0ge I 4 pAdieN Thtan

prn-r:ru.
control equipment, perdonnel or work
practices that may resull In pesr or
additional exposures above theaction
level or when ihe employer hos any
reason (o suspect thit a change may
rsull In new or sdditions] expoeres
) Method of mowsoring (1) Al

f8) moni 1}
samples lnken to uum monkforing
requirements of plnlg:ph (d] shall be
personal samples ted following tha
procedares specilied n Appendix AL

e o
ma ts of paregrap
{d] shall be evaluated using the OSHA
Relerence Method [DEM] specilled in
Appendix A ol this section, or an

ent counting method,

fiti) If mn equivalent methed to the
OEM I8 veed, the employer ahell ensure
that the method meets the following
erileria:

(A} Replicate exposure dats used to
establish equivalency are collected in
side-by-side field and laboratary
comparisons; and

[B] The comparisan Indicsies that po%
of the samplos collected in the range 05
to 20 times he permissible hmif have an
accurecy range of plus of minas 28
percent of the ORM results with a B5%
confidence livel as domonstrated by &
statistically valid protocol: and

[C]) The sgulvalent mathod i
documenied and the results of the

{ivl T l;m l:mitm-hg

v Batiy
rlmdutnnu of paragraph (d) of this
a -nplnrmlrnl::l usg n;lh
monitoring anslysis performed
Inboruatories which have knstituted
quality assurance programa the! include

irdmmhuwﬂuib-dtnﬁpmﬁln

[¥] Employee notification of
monitoring resuils, [I) The employer
lhﬂlmn 15 dayw uftor the
recelpt of the rosults of monloring
performed under the stan notify the
affected employees of these results in
wriling am:u individually or by
mﬂu of resilis in an & riste

tion thai Is sccessible to affacted
employees.

[ii} The written notificetion required

d)i 7} af this secticn
N, e
wct

fon taken by the employer 1o
reduce employee expiiure (o ar below
tha PEL, whersver monitoring resulis
in-diuhd that the FEL bod been

{el Jhﬂmﬂ
Establishment. The lmpTuyI'r shall

extablish regulotod sreas w

abrborne concentrations of asbestos,
tremalite, anthophyllite, sctinolite, or &
combinsilon of thess minerals are io
excess of the permissible exposure limii
prescribed in paragraph (c] of this
mecilomn

(2] Demareation. Regulaied areas
shall be demarcated from the rest of the
workplece in any manner thal minimizes
the number of persons who will be
exposed o asbesios, tremoliis,
antkophyllite, or actinolite,

(3] Access. Accesa (o regulaied uroas
shall ba Hemlied to sathorsed pecsons ar
o pers0ns & by the Act or
regulations isvued pursuant therelo,

{4} Provision of mspirotors, Each
pernon enlering a regulsted aren shall be
supplied with and required to wee &
respiraior, selocted in sccordance wiik
paragraph [g]i2] of this section.

[5] Prohibiled sclivities. The employer
#hal] ensure that employees do net eals
drink, smoke, chew tobacco or gum, or
upply cosmeticn ln the regulotod sreas,

i) Methods of compiiance—{1}
Engineesing controle and work
,E:am’m [} The employer ahall

titute englnesring controls and work
proctices lo reduce and maintain
employee exposure fo or helow the
axposune limil prescribed In
{c) of this section. except lo
that such controls mre not feasible

(i} Wherever the feesible engineering
eantrols and work practices thal can be
Instiuted are not suificient to reduce
lqﬂﬂ]‘lrlm:ml I:lunr below u“hid
perminsible exposure Umit prescribed in
paragraph [¢] of this section. the
lmg]rﬂum uss :thmmhl I'Iﬂ‘l.lﬂ' Y e
mmployws exposure o owasl lew
achigvalie by these contrals and shall
supplement by the aae of
resplratory protection thal compliss

writh the requiremenis ol paragraph [g)
of this section

(£} For the Jollowing operaticonn,
wherever feasible engineering contrala
and work practices that can be
Inntituled are not sulficlent lo reduce the
employes expoaire Lo of below the

ble expodure limit prescribed In

paragraph (c] of thix section, the
-mpln:rur shall uso them to redoce

g expoaure 1o of below 0.5 fiber
Eq.' e centimeter of akr [as an eight-

our time-welghied average} and shall

supplement lhm by the use of any
combination of resplratory protectian
ihat complies with the requirements of
paregraph [g) of this section, work
practices and foasible engineering
conltrols that will reduce emp
exposure to or below the permissible
axposure |imil prescribed in paragraph
[c) of this section: Coupling cutall in
primary asbestos cement pipe
manufic ganding in primary snd
socondary asbestos coment shia!
manufscturing: grinding in primary and
secondary friction prodaet
manufscturing carding and spinning in
dry fextile processes: and grinding m.d
sanding in primary plastics
manulag

[iv] Local exhausi wentilation. Local
exhauel ventilation and dust eollection
sysioms shall be designed, constructed.
installed, and mainiained in accordance
with good pructices such as those found
In the American National Standard
Fundamentals Governing the Design and
Operation of Local Exhaust Syetems,
ANS] £9.2-1870.

{'r:l Particular toole. All hand-operated

wier-operated tools which would
;-rmlpn i or releass fibers of asbesios.
tremelite, anthophylhie, sctinchie. ora
combingtion of these minerals so 2 1o
expose amployees Lo levels in excess of

& exposure Lmit prescribad in

E-rimph [e] of this section, such &a,
ul mot limfited b, dowe, scorets,
abrasive wheels, and drills, shall be
provided hﬂl‘.&lﬁul ll-xhun;h;i venillutlon
8 W comply with paragraph
[Mi1diiv] of this pection. ¥
[vi] Waei methods. Insalar an
practicable, sabestos, tremallie,
anthophyllite, or actinolite shall be
handled. mixed, applied, removed, cul,
scored, or otherwise worked in s wel
atate gulflcient to prevent the eminsion
ol sirborne fibers so s Lo expose
mp]wmﬂnl-: lavels I.I'-'ibl-ldtlll:l af the
exposure limit prescribed in paragraph
[c) of this section, unless the usefulness
the product would be diminished

{wil] I:'.'lm‘llll pontaining mabeatos,
tremolite, yllite, or actinolite
shall not be by apray methods.
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[will) Particular pre and
Coaling, o, lbete oo
groul, p « OF
material con anbesios, remolits,
anthophyllite, or actinolite shall be
ramoved from bags, enrtons., or olkes
caniaknery in which they are shipped,
withoul belng elther wetled or enclosed,
or vantilnted so &s to preven! ellectively
the reloase of sirbome fibers of
mebestos, tremolite, anthophyilie,
nctinclite, or & combination of thesa
minerals 5o as to employees 1o
Ievels in excess of the Umit prascribed o
(= lI.'.-:!lI!:I kﬂhl:.mm alr
mpr alr,
#hill not be used to remoie asbestos,
tremolite, anlhophyllite, or actinalile or
materials containing asbesios, tremolite,
anthophyllite, or actinallie, unless the
compressed alr Is used In conjunciion
with o ventilation system designed fo
capture the dust cloud created by the
comprassed alr. =
Compliance program. (1) Whene the
PEL Is exceodod. the employer shall
extablish mdﬂmm: & writlen
program 1o re emplayes exposurs 1o
or below the limit by means of
engineering and work practice controls
88 reg paragraph (1){1] of this
protect "’iu.-.‘.h ﬁmw-d
an req or "
m{?illrﬂlﬂlh programs shall be wind
ravio
and updaied as necassary Lo rellect
significan! changes in (he statas of the
mm I:III.‘IT'I compliance program.

&E‘ ritten programas shall be
submitted upon meguest for examination
and copying lo the Assisiant Secrelary,
3% eflecied employess and

oyes representatives,

(iv) The emp uﬁr nok usn
employes rotation s & means of

nmrl'il.nl:l wilh the PEL.

lg] Respiralory tfon={1}
Caneral. The employer shall provide
respirators, and ensure thei thoy are
used, where required by this section.
Respirators shall be ased In the

fell clroumstances: :

1] ke lnterval necessary to
install or implement feasible engineering
end wolk proclice controls;

(1) In werk eperations, such as
malpienance and repalr sctvitkes, or
other activities for which engineering
and work practice controls are not

[

[lif} In work situations where fensible
engineering and work practice controls
are nol suflicient io reduce exposure
to or below the wurs lEmie; and

%] In emergencies.

Respirator selection, (1) Whemn
respiratons are required under this
section, the employer shall select and
provide Bl no cost to the employes, the
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» ts resplrator as In respirator, of thal the safety or heallh of

Table 1. The employer shall select the employee or other i will ke

plrators from ammong those jolnily Impaired by the ase of & reapdrator, Such
gpﬂ“d "hhi:hl blo for employes | o nanigned to anoiher
pction by the and jobi or given the opportunity 1o tranafer
ealth Intration [M ] mnd to & diflsrent position whose dulles ha

tha Natlonal Institute for Occupa
Balely and Health (NIDSH] under (he
T TR
employer [
ﬂ:wmd. alr-purifying respirator in liew
negetive pressure Eraioe
-;fn.m in 'mf. 1 wh.tum
{A) An employes chooses to use thls
of reapiraior; and
W‘E] This reaplrator will provide
sdeguate protection o the employves.
Tadig 1 —REssaarony PROTECTION PO A
BEETOE, TREMOUTE, ANTHOPHVLLITE, AND

ACTHOUTE FIBERL

oF B, e ta
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[3) Respirater program. (1} Where
resplratory prnlef:ll.un i reguired, the
employer shall institute n respirator
program in acoordance with 25 CFR
1810134 (B), () (o). m;n.

[u] The employer shall permit each
e who uses o filler respirator bo

the fifter elements whenewer &n
increase In breathing reslstance ls
difected and shall malntain an adeguate
supply of filler alements for this

purpuse,

_ [uf) Employess who woar resplralors
shall, be ed to leave the

regulaied aros to wash thelr feaces and
respirator facepleces whenover
pecessary to prevent skin britation
misocialed with respirator use.

[i¥) Mo emp shall be sssigned 10
taaks uae of regpirators L
based upon his or her most ;;ml
examination, an examining physlelan
dotermines that the employer will be
unable {6 function permally wearing o

or ghe lllh]lul:l- purform with the ILITI‘!I
employet, ia the same geographical ares
mf' 1h the seme senlority, alahaa, and
rate of pay the oyee bad just prior
to such tranafer, i such & different
position Iz svailable.

{4) Respirator it testing. {1) The
employer shall gnsare that the respirator
iesued to the mpha:l exhibits the least
ponsible mceplece loakage nnd that the
reapirator is flled properly,

[ii) For each employes wesring
negative ure peapirators, employers
ghall purllu'm elther guantitative or
gualitative face [it tests at the time of
inltinl fiiling &nd el lees) every dix
months (bereafer. The qualitative fe
tests may be used only for testing the fit
of ball-mask respirators where they am
permitied to be worn, and shall be
conducted n accordance with Appendix
C. The tesis shall be used 1o select
facepleces thint provide the reguired
profection as prescribed in Table L

{b) Protective work clothing and
equipment—{1} m?:m ﬁldum If mr
smpioyee 8 exposed to agbealos,
tﬂ:nwﬂm enthophyllite, actinolite, or &
combination of thess minerals pbove the
PEL, or whera the possibility of eye
Irriiation exists, the employer shall
provide el no cost (o the employes and
ensure that the employes uses
mppropriats profective work clothing
and equipment such as, bul not limited
o
di:llﬂlivnuuﬂl or almilar Bull-bady work

G head coverings, and foor
coverings: and

[iii] Face shields. vented gogales. or

alber appropriale proleclive equipment
which camplies with § 1910433 of ihis

Part.
{2} Removal and storage. (1) The
tm:]n].'tt shall ensure thal employess

mmove wark ela contaminaied
wilh eabesios, tremolite, enthophylline,
ar sctinclite only In change rooms

vided in accordance wilh paragraph
ij[1) af this section.- e :

[ii] The employer shall envure that oo
Emp Iakes conlaminsted wark
¢lothing out of the change room, ex
these employees suthorized 1o do so for
the purpose of laundering. mointenance,
or disposal.

(il}) Conlaminated work clothing shall
be placed m:l:Lwd in d::ind ;
conlalnem w preven! dispersion o
ihe nabeatos, tremolite, anthophy i,
and sctinolite cutside the contalnnr

— e B UL
FHI-I
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ﬂﬂﬁiﬂ g wuork clothing buu‘li?l““'hh "
prolect CEts O u | Limdi
which are fo be aken out of change shower &l m:;ﬂ'th:q“m work shift,
rooms or the workplece for cleaning, [if) The employer shall provide
maintenance ar disposal, shall bear shower facilities which comply with
lubels in accordince with paragraph § 1010141 d}{3] of this past.
{iHz) of this section. [iid) The er shall ensure that

(3] Cleaning and replscement. (i) Tha
employer shall clean, Jaunder, repalr, or
l'tpmmﬁ MIﬂu:ﬂTmlﬂ: and "
equipment reg ¥ aragraph 1o
maintain H&:ﬁrﬂ-:ﬁ;r:;-:flh“
employer prowi an profective
clothing and equipment ai |uf:“-..-.m;-
o mach aff emploves,

{il] The employer shall prohibit the
removel of asbeslon, tremalite,
lnthuphﬂtidlt.l;lnd -nﬁnn]ld te from

tective clothing an ul t
E': o ng and equipment by

[ili] Laundering of contaminated
clothing shall be done 80 as o prevent
the rolense of alrborma fibers
anbestos, remolite, antbiophylite,
actinolite, or 8 combination of thess
mingrals in excess of the permisaible
exposure Umit preseribed in paragraph
[c]} of this poction.

(v} Any employer who givea
coniamineted clothing to anather perean
Tor lnundering shall inform such porson
of the requirement in paragraph
[hi{3)iil) of this section to effectively
prevent the release of airbome fibers of
usbesion, tremolite, snthaphyllite,
actinolite, or & combination of these
minerals in excess of tho permissibla

sure limit

¥) The employer shall inform any
petson lounders or cleans
pratective clothing of equipment
cantaminated with sabestos. iremolile,
ahthoph I"Hh':.r:f:.!:“?l'nﬂm 1“ the
potentially elfecis ol e
to mabostos, tremalite, mhoﬂm
sciinolite.

(i} Contaminated clothing ahall be
transporied in sealed impermeahle bags,
or other clesed, impermeable containars,
and lobeled in sccordanes with
paragraph (] of this seciton. .

[i} Hyglene focilities ond praciices—
1) Change reoms. (i) The employer shall
provide clean change rooms
employess who work in areas whore
thelr airborpe exposure 1o asbestos,
tremalite, anthaphyllite, actinolite. or s
Embhulbnn l1!|| these minerals i sbove

L] saible exposure limit.

{il) The employer ahall ensure that
change rooms are In accordance with
§ 1910.941 {e] of this part, and are
equipped with two separste lockers or
storage facilities, so separated us o
prevent contamingtion of the employee’s
sireel elathes from his protoctive work
lﬂlﬂﬂllﬂﬂmﬁ equlpment.

12} Snowers (i) The employer shall
snsure that employess who work in

e e
pursuant lo paragrap z
eoction do pot lesve the workplace
eny cdotking or equipment worn
# wwklhlll.m l-h;il

13 roomas. (i ayer
provide hinehroom }ll:lllﬂ::ﬁ:r
employees who work in arees where
their sirbome exposure ls nbove the
perminaible exposure limii,

[1i] The employer shall ensure tha
Jany facilitivs bove & positive
pressare, filtered aly supply, and are
readily sccassible 1o mEImn.

(i) The employer shall ensure that -
employees who work In aress where
ihelr sirborne exposure ls above the

sibile exposure limdt wash thelr
ands and faces prior to eating. drinking
ar smoking.

{iv] The employer shall ensure that
emp do nol eater lun
fncilitbes with protective work dlothing
or eguipment unless surface ashesios,
tremalite, anthophyllite, and sctinolite
Fibers havo been removed from the
elothing or equipment by vaccuming or
iother method thal removes dust withoul
causing the asbostos, tremolife,
anthophyllite, or sctinolite to bocome

a8

alrbome.
1} Commemication of korards fo

employecs—{1) Warming signs. [i)
Posting. Warmning signs Ih-‘ﬁ"ﬂ provided
and diasployved at eoch regulated ared. In
sddition. warning signs shall be posted
al afl approeches 1o regulated areas so
that an eémployes muy read fhe signs
and take necessary protective afeps
belore eniering ibe wrea.

(1] Sign spectlications. The waming
#igna reguired by paragraph [FH11(1) af
this section shall basr the following
information:

DANGER

ASHESTOS

CANCER AND LUNG DISEASE
HAZARD

AUTHORIZED FERSONNEL ONLY
RESPIRATORS AND PROTECTIVE
CLOTHING

ARE REQUIRED IN THIS AREA

[E) Where minerals in ihe regulated
area are only tremolite, anlthaphyllite of
ectinolibe, the employer may reploce the
lerm "asbesion” wilth the appropriate
" {8) Worning labels. ) Labsling

[2] Warnd , !
Waming Intzn ghall be allized to all
row maleriale. mixiures, scrap, waslie,
debris, and other prodocts containing

o

—
—

* mabestos, tremaolite, anthophyllite, or
polite fibers, or o their conlainers.
[ii) Label specificationa. The labels
all camply with the requiremenis of 24
CFR 1910.1:200{1) of OSHA's Hazarnd
Communication standard, and shall
inchode the following Informatien:
DANGER
CONTAINS ASEESTOS FIEERS
AVDID CREATING DUST

CANCER AND LUNG DISEASE
HAZARD

i) Where minerals to be lnbsled are
only tremolite. snthophyllite, or
actinalile, the employer may replace the
term “asbestos” with the approprinle
mineral nume,

(3] Material safely dara sheet
Employers who are manafactumers o
Impariers of asbestos. tremalile,
ulhzrhylllt-u, or actinoliie or aabosio,
tramuodile, anthophyllite, or actlonlite
products ghall comply with the
requirements regarding dovelopmant of
malerial salely dats sheels sn specified
in 20 CFR 19100200{g) of OSHA'
Hezard Communication standard,
except as provided by paragraph [j1{4) of
ihis secition,

{4] The provisions for lubels reguired

by paragraph [jliz} or for material safoty
data sheets required by paragraph (i)
da not apply h-th:

i} Asbesios, tremolite, anthophylite,
or aclinolife fibers have been fied
by a bonding agent, conting, lnder, or
other material provided that the
manufacturer can demonstrate that
durlng any redsonably loreseeable use,
handhng, storege, disposal. procesaing.
of transpartation, no sirbeme
cancenirations of fibers of anbestos,
tremaliie, anthephyllile, scitnolite, or a
combineiion of these minerals in excess
af the action Tewal will be released or

(1] Asteatios, tremolite. anthophyliie,
sctinolile, or & combination n!ﬂgnn
minerala is present in & product in
concentrations fess than 0.1%.

(5] Employse fnformallon ond
trgining. [1) The irn?h:qrur shall instiuie
 training program for all employees
whao are exposed to airbomea
concenirations of ashestos, tremaliln,
anthophyllite, actinolite, ora
comhbinition of these mineraks af o7
wbove the scilon level ensure their
pericipation in the program.

(1] Training shull be provided prior to
or &t the bme of initlal assignment and
il least ennoally therealisr.

{1} The training program shall ke
conducted In & menner which the
employes 5 able to understand, The
employer shall enswre thal each
mmployee i informed of the following:

I mEa
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M The hnllh effect masociated with
tos, tremelite, anthophyllite, or

m' The relations} hip betweren smoking
tione cEn A
-:ud re to asbeston, tremallte,
anthop Ill-['llu.nd actinolite In
Ung Canéer

[(#] #qulmim location, manner of
use, release, and slorage of asbeston,
tremolile, smthophyllite, or actinolile.
and the speclic anture of opermtions
which eould resalt In exposare o
nsbeston, tremolile, anthophyllile,or
nctinalile;

[0} The engineering controls and work
praciices sasociated with the
employee's job assignment;

& specific procedures
emenled 1o protect employees from
exposure Lo asbesion, tremaolite,
anthophyllite, or actinolite, such as
risle work practices. eme
nnd cleen-up procedures, and pers
protective pquipment 1o be used,

[F] The purposs, proper use, and

limitstions of respirators and protective

dnlhiﬁ‘
purpose und a description of
ll1.l mdlur.ll surveillance program

lred by ph (1) of this section:
b dﬂ':gm* of this standard,

i appendices.

[iv) Access 1o Information and

TA) m.:";;].h' shall mak
¥ Oyer & & COpY

of this standard wnd its appendices
readily available withoal cost to all
.“m'i% nmp]:?- shatl

(B) The employer provide, upon
eequesi, all mlnh.'l; relating to the
amployes information and zalaing
program bo the Assistanl Secretary and
the trkning program to the Assistant
Secrefary and the Direclor.

(k} Housekeeping. (1] All surfaces
shnll be malnisbned as free as
practicable of sccumulntions of dusis
nnd waste conlaining asbestos,
trematile, -nlhnplay ihe, Br l:ﬂnnllil.

(2} All gpills and sudden releases of
maleral eontalnting aibeitos, tremallls,

“ anthophyliite. or ll:'lll:.nlll.t shall be

cleanod up a3 soon =8 poszible.

] Surlaces mﬂl. led wilh
asbesios. tremolile, anthephyllife, or
actinolite may nol be cleanod by the use
ol compressed alr,

%) Vacuuming. HEPA-Flirred
wacauming equipment shall be used lor
wacunming. The squlpment shall be uwaed
mnd emptied In & manner which
minimizes The reentry of asbestos,
tremolite, anthophyllile, or actinolite
into the workplace.,

[ﬁ.’l Ehoveling. dry aweeping and dry

al eabesios, remalite,
lnlh Uite, or sctnolite may be wsed
anly whers vacy and/or wel
eleaning ars nol feaslble.
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B} Wasle dispossl. Waatis, scrap, concentrations of ashestos, tramolite,
bags, containers, squipment, and  anthophyllite, or sctinolite fibers, &
clothing contaminated with asbestos, placement medics] examination shall
tremolite, anthophylite, or actinelite Emﬂﬂuﬂ ot made avallable by the |
mulmnﬂmdhpmd. shall be m»ﬁ
collected and disposed of in sealed ]Lﬁhﬂlﬂiﬂﬂﬂlﬁlﬂhﬂﬂﬂh"
impermaable bags, of other closed, l. nlni.mnm..i medical and work hillﬂﬂ"
(N s oo ol ke wy i
1) Medical surveillance—{1 sysies with smphasis
Eﬂlﬂ:lmf—-{ mm—ﬁ’-ﬁ The fwpiraton e, (e sosdiavascains
u . 'h‘u oy s the resplratory diseass standardized

fat a1l l:nph:,m
whn:l ure or lurll'J ﬁ
concentrations I:I'ﬂhm of uh-ﬂu
tremolite, anthophyllite, actinolie, of &
ptan of these minerals af or
above (e action level.
IIJJ .Er-mr.l'ﬂﬂ.l':m b,:r o physicion. [A)
mi: hall ensure that all
m.mml.ltnm and procodures
llI p-lri'um b{’m' under the
of s lconsed physician, and
mu be prmridtd without eosi ta the
employes and at a resasonable Hme and
place.
(B} Persons other than licensed
physiciens, who administer the
monary function testing required by
this section, shall compleis & training
course [n spirometry aponsored by an
appropriate acedemic or professional
institutian.
[2) Preplacement examinotions. (i)
Bafore an employee is sesigned 1o an
occupation exposed o alrbame

tionnaire n hppa[:ndi: D, Pari L—ﬂ.

I roenigenogram [posterior-anterior
14x17 inches) pulmonary funclion lests
to toclude forced vital eapacity (FVC]
and forced expiratory volume at 1
second [FEV, o), und any additional
tests deemned appropriate by the
examining physician, Inlerpretation and
iclassification of chesl roenlgenograms
whall be conducted In scco & with
Appendix E.

[3] Peripdic examinations, [T ﬁﬂudi:
medical exominations shall be made
avallable anmually,

[i] The scope of the medics]
exarmination akall be in conformones
with I.'Iu otocol established in

ph (1)[2){ii} except that the
uql of chesl roenlgenograms skall
be conducied in sccordance with Table
24 and the abbreviated slandardized
guuurl.mtln contalned in Appendix [,
art 2. shall be adminisiered to the

gmployee,

TamLE 3 —FREQUENCY OF CHEST FOENTRENOGRAME

- g ol et
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(4] Terminetion of employment
examinations. (i) The employer ahall
provide. or make svalable,
termination of employment medical
examinntion for any employee wheo has
bern exposed tom
cencentrations of fibers of asbeoston,
tromolite, anthophylllie, actinolite, or
combinotion of these minerals af or
above the sction level

1] The medical examinstion shall be
in sccordance with the requirements of
the periodlec examinationa stipulated In

ragragh [17(3) of this section, and shall
E ghven within 30 calendar doys bofore
or miter the date of termination of
amployment.

(8} Recen! examinotfons. No medical
examination ls required of any
employee, i adequale records show that
ike employes hos been examingd In
aceordancs wilh any of the preceding

paragraphs [[1j{z}-{1}{4]] wiihin the pant
1 yeat period.
Fhlﬁ]f!ﬂfm‘.rﬁt: o hﬂj‘ﬂ !-'Hr:"hl:h the "
cion, emplayer
thﬂn'l.'lnwln.g ilﬂwmlﬂnn to ﬂumﬂ
examining physicien:
{0 A copy of this standsrd and
Appendices Dand E
{1} A description of (e affocted
employes’s duties as they relate o the
employes’s exXposane.
[ifi) The Iﬂ?'m:]l'tﬂ'l represnniative
or anticipated sxposurs
|

I_w,'p A description of any persanal
protective end reaplralary eguipment
used or o be used.

[¥) Information from previous medical
examinations of the elfectsd employes
that is nol otherwise available o the
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Phyziclon's writlen opinion. {1) The data ressonably relled upon in support (iif] The employer, upon request, shall ~
shall obiain a written signed of the exemption. mhnlglnfnmtulrmdi :

fn{nnlrnu the examining physlcian. [} The record shall inchede of lrasl tequired by paragraph [m}{2] of this
%J.- written oplnion shall contain the the following: section svillable for examination and
reaults of the medical examination and [A] The product qualifying for copyleg to the subject employes, lo
ahall include: Exempian mnyone koving (he specific wriiten

[A] The physiclan’s opinion as to [Hl‘rh source of the objective data; consenl of the subject employee, lu:dﬂ'u-
whilker the employes han deotecied [C} The testlng protocol, results of Ansiatenl Secretary, inn
medical conditions that would place the  testing. andfor sis of the material 289 CFR 1810.20.
employee at an increased risk of for the releass of ax  tremolite, (6} Trensfer of records. (1] The
maierinl health impatrement From mhumithtt. n:l‘l:-ﬂnnil:ll employar shull comply with the
exporurs to asbeslos, tremallte, ﬁ of the operation »  requirements transfer of
lurhuﬂﬂllu. ar actinolile: T -:mpn ;m the data support the  records set Torth In 28 CFR 1910.200h).

EELCIGH
o employes o wpon e e of (E) Other data relevant to the I, i b g e g

perscnal wu;ﬂv: lqu:ﬁnulnd &8 gperations, maleriuls, ““.fﬁ't”‘mf nm:?.,, to recelve and relaln the

thing or respirato Expoy

(C] A slslement lhﬁ ihe employes has ﬁmﬂ&wﬂ e by for the prescribed period. the

bavn Informed by the physician of the
results of the medical examination and
of amy medical conditions resnlting from
asbeston, tremalite, anthophyllite, or
etinalite expasure that require furiher
i) The mplayer £hall instroct the
& emplayer tracl
physician not to E‘!llt in the written
epinion given to the r £
ﬂuﬂq:i?r.ﬂﬂlpuel ied o
STCUpa expomre (o anbesios,
tremolite, anthophyllite, or sctinolite.
[IH} 'I.'!n- n foyer ahall provids &
clan's written epinion
rl{u -Ilu:ln mhfﬂmlhi.n 30 days

{m) ={1] Exposure |
measurements. (i) ’Eﬂ lm.p]m'tflh-lll
kewp an accurate record of
mensurvmants taken to monitor
employes ::pl:rlliru io or"rutom, -
tremollte, anthoph ackinolile sa
pn:j:rfbld in parsgraph (] of this

[i1) This record shall include ui least
ibe following information:
{A] The date of messurement;
The operation invalving exposurs
io ssbestos, tremolite, anthophbyllite. ar

sclinolile which |s being monitored:
[C] Sampling and analytical methods
weed and evidence of BCCUTECY;

[0} Mumber, duration, and results of
sumples takens

[E) Type of resplratory proleclive
devices worn U seny; and

[F] Mame, soclal security number and
exposure of ihe employees whose
exposure are represenfed.

lii] The employer shall maistaln this
record {or at least thirty (30] years, in
mocordancs wit 29 1020

[2) Objmctive dale for exempiod
operglioas, (i) Where the processi
uaé, or handling of products mduﬁm
or conlaining sshesion, tremolis,
anthophyllite, or sctinolite is sxempted
from olher requirements of thia seclion
under paragraph [d2)I1] of this
section, the employer watablish and
maeinialn sn eccurale record of objective

[ili] The employer shall maintain this
record for the duration of the employer’s
rellance upon such objective dats.
Moe—The may wiilize e servios
of competen] orgncizabons sach e iodeiry
trudn amodations and emplayes sxscciatlon

io mainiain the recesds required by ikin
sacEon.

employer shell eatablish mainiain
an accurais mcord for each employes
subject to medical survelllance
pirl;uph lI]E:IL!i] of this section, In
sccordance with 29 CFR 191020,

&) The record shall inclode at laast
the following informatiomn

1.! The nams l.nd ludll socurity

rof the empl

[HJ Physician's lrﬂtben ppEnbons:

(C) Any employee medical complaints
reluted (o exposure o nsbéstios,
h‘.-;;nulltl. anthophyliite, or aclinoliie;

(D] A copy of the information

pmvidl.-d io the physician ss required by
Tﬁh 6] of this section,
ljil.j e employer shall ensure thai
recerd ls maintained for the
dmﬂ:rn-:d employmeni Lglul thirty [30)
years, In aocordanes with 28 CFR
180,20,

(4]} Tradning. The employer shall
mminiain all em: & training records
for one [1) year beyond the last date of
employmenl of thal om

(3) Availability. ) The employer,
upan weillen reguesl, thall make all
records required 1o be mainislred by
this section svailable 1o the Assisiant

examination u‘:i copying. it
l;il} The mp VEF, UpCH reques] gha
exposure records required by
ﬂh lul[l]l of this section
wvailable for examination and copying
l.nl.ﬂ’lﬂld employees, former
oyeed, d-ull,pu!ul representatives
Il!.l Aszlatini Secrelary, in
sccordence with 25 CFR 181020 (a)={¢])
snd [gHi).

employer shall notify the Director at
least 80 days prior o disposal of records
and, upon request, ransmll them o e
Director.
[n] CQbsarvation of mantaring—(1]
yiee obgervalion. The smployer
phall de affecied employees or
alr designated representatives an
I.I.I'I].T.]' tx obaerve any monitoring
ﬂ'l'.l'E yer exposure to ashestos,
tremalite, snthaphyilite, or actinclile
conducted In secordance with
paragraph [d] of this secton.

(2] Olrarvation procedures. YWhen

observation of the monitoring of
Uﬁutﬂmn to msbestos,

t, anthaphyllite, or actinolile
reg ﬂhl'.“ entry hl:llnml::l where the
use of protective elof ar pimend
is required, the pbserver shall
provided with and be regalred fo use
such clothing and equipment and shall

mfnhr with all other applicable safety

palth procedures.

[o] Do 1) Effective dafe. This
wiandard becoms allective July 21,
18468, The requirements of the ssbastcs
slzndard fnsued in June 1972 (37 FR
11318), e emended, and published in 29
CFR 100,100 [1885] remain In ollfec
until comphance in nchioved with the
paralie] provisions of this standard.

(2] Start-up dofes. All sbligations of
thin standard commance on the effective
date excapt os follows:

[1) Exposire monitering. Initlsl

monitoring required by aph (d}(2)
af this lltlhr::llli“ e :p: plrd 1]
soon B8 possible bt no later than
October 20, 1968,

1] lated areas. e mress
required to be eslablished by paragraph

{e) of this section as & result af injtial
mm':% shall be sat op &s woon s
nui‘hlt iher the results of that

korlng ars known lul oot later than
Hw-lm-hl-r 17, 1880,

tory protection required by
paragraph (g) of this section ahall be




Foders] Register | Vel 50 No. 118 | Friday, Jpne 20, 1088 | BEules and Regulatioos 78
m!mﬂ,mm”ﬂ lln'n:lh' me s desrried Hole—The sidle sonrerss of seven sets of
exceeds I Ebers fec—uly 21 the elemends of (e svetialds  grooved linm jon 20 grocvs to each block)
xXporTe ' mnu: mectheds (mech an the MIDEH 3900 | descendisg ceder of visibibiy Fom seta 1 1o
1888, pots iyl OEHA considers o be 7. mrven Iing e beest vinible. The
(Bl Employees whose 8-hour TWA l-u-r-mﬂhlr-hlru n:mlilwh?- repwirements for aahestos, tremoine,
guposuie exieeds the PEL buf iy less anihephyile, snd sclimofie nrw thai
then I Gbers fee—November 17, 1088, hmmﬂhﬁ #at wre the mberracope apfioe weost resolve
{C} Powered wir-purilying respisbes 'ﬁﬂl'ﬂﬁﬂllzﬂh o proened fines i =t :mrhﬂr.ﬁu-
f._-, A, 101, R -"""“‘*““"F"P"W"'“' i it ioony
{iv] Hypiene ond hmchroom focdities,  10dand ore reqeited o tilioe sowivecal G opae Se 4 amd Bt be st beasd
lshormazies thal e tils - by whpthsle Bl wghily m
Constrection plans Fer changerooms. el vukent metbod. for mnd ﬂl""mﬂ'hi e ETEF WY p s
E.hm h'-ﬂ;m end hmchroom mmilyEng Emp e e mmmmm hum
m;ﬁ:;uﬁmﬁﬁdlm'” Sompting and Anaiytics! Procedrs iinar o Jrow i o Rl mesilrions b Yo
Iuzilities shall be constructed and in use mntmmf* ::;d.;wh“h . ey

no later than [uly 20, 1807, However. if
& parl of the compllance plan it is
predicted by am hd-epemiuh i
engineering frm al engineer]
controls and work practices wﬂ“?ﬂdnw
exposures below the permissible

oare Uit bog July 30, 1988, (o
lﬁu plovers, then such [aciliies

netd nad h.-mwhr.ud ntil 1 year after
the wngEneering conliols ane completed,
if mach controls g:'u B i fmed
succesded in reducing expoware o
1) ey el sl

3d) mformataon and
treviming. Employes micrmaation and
trmining required by firs) of
ihis nection ghal] ba a8 soor ap
possibbe bl po et this October 30,
-

M}I korma redurired by . }
examinm e i
ol \hin pection shall be pnmr-m
us poasthle but no Tater han Hovember
17, 1866

[ &mﬂmmpﬁ:ﬁmﬂﬂm
compllance progrems requ ¥
paragraph {&2] of this section as &
rosult of initial moniloriog shall be
eompleled and availabis
and copylng as so0n &l posslbls but na
liter taan July 20, 1967,

[wiii) Methods of The
engimecring and work prectice control
&8 requited bruunwhll]m shall be
fmm hmmﬂdnmupﬂlﬂulﬂlm
I-L:rlhm] 20, 1088

(pl Appes ft dices AL C,
[.'l and E 1a this ;eﬂllmﬁ:nmmpw;hd

' of this sectlon saad lhldl:nnltﬂ'li
@ % Appondices are mandatory

(2] Appenidices B, F. G and H Lo this
section are informetional and are not
intended lo creale wny additional
obligations mel oiborwise d ot o
detract from soy sxiating obligations.

Appendiz A o § E00T ~Owhs Eaferencs
Method—Mandstury

This manda
] hmryippmdinp-rﬂh:te

geembrnres. Thane ghall be detgnatsd by te
mmnafsctarer o8 swislde [or asberin,

coumbing. Gee hebow for
E T preferred colleconon device shall b=

e 2%-mum dupmes by cassaiie with an cpen-
[mced S0-fem exlenrion cowl, The 37-mm
eantptie may bo wsed i necessury but snly o
wrsltin et Goethon Sor e peed o wee e
- filler casenlin nocompanes e Mt
friakia im e mDlate’s Soposury SOBSOTT

& An alr fow ete beberen L8 i foin
and 18 Liters 'min shall be selecied for e 25
s cereeiie. B e X7 mon comertie mmerl, oo
alr Now rate ertween 4 Reerjonte wmd 3.5
liners fmbn shall be peiscied.

4 Wher posnlre. o sulficiest e wdens
hlﬂlbﬁhﬂhmuﬂﬂ

silmre oa e memtrme G 1 B
EppeATanTE oF perr
on tha filler. a sesond sampie shall be
wlarnd.

& Bhy :Ihll.*hl#-h
wilk sulficent packang material W
fdaladping ks collecied Bharm
majerial 12af has o high electrostabe
oo Jis serfsor (e4 . mﬂdjﬂ)ﬂm]
cannel b wied betsuse puch
umlnnll'ﬂhnhihiﬁulfh
canneiin,

& Culibeate pach prmona] semplimg Famp
befosw and alier we with & repressnisTve
[lter cannebin inetalied befwesn e pomp
and the calibes ron devices.
mi;.':a“;::'_-‘“.}:.*w" sl

T
atisched bo o near the = lupe! srar
the warker's fecs),

l.F|.IJlr|:m111|'|]1l.l]hlu.nl.l'ﬂg|lﬂﬂ1n
plinsn comtresd ® mérroscope with an §
b 10X eyegece and 8 4 1o 45 X abjective
[or § toia] mseprificetion of spproximete]y 400
¥ med & pomersoul v of 0HS a0 Th
The mbtroscope ahall mlss be fiied wilh o
preen or hiles Klier.

2, The micuscops shall be filad with &
Wallns-Beckell pyeplece graticube calibrs e
for » field deameles of 100 pisromelen |+
-.:m-rlj,

phiss-ghify de tecilon Ll of e
”&'.fé‘s“::...m e
gL
llllullh:.ld'hliuw

& Place ke i lile on the

slagpe nod camier () under the phase objective.

e

e If the mage dwieriarstes, clom and
adjusl tha micratope optics. I tha problem
parsisty, ecnsull the mbcroscope
marnfactuner.

1L Eagh sel al pamples taken w3 meluds
149 peroosd hlanks or & minfmem of 2 blanks
Tha Blank resalis ahall be avesaged and
subiracted bam the snaly o] mewifts beforn
repaeing. Aay semples reprasiated by &
blazk having & Aber couni in exceis of 7
Bbwrs/ 100 ulde shall be rejected.

LL The sampies abiall be menmntod by e
ncelors Mriscetin method oy & metod wilh
an equivales mdes of refraction and similar

claity.

13. Cibserve the faBoweg coamting mbes

&, Conml only Ebers eque] to or longor than
b micometen. oy e wagth of creed
Fibers sl the curee:

b Comnt sl purecies s ssbeaim, Femalin,
arhopieyiae, el ecfiandiie thet have s
lenigibete-width mcio (aspec! mba) of 31 or

& Fibin bring within (e bomdary
of 1ha Wakon-Beckeit eade fiekd whall
receive m ooand of 1. eroing tha

boundary soce, kaving sne wed w the
circle, shall recrlvs the onomi of sns half (%)
that eroues tha

FVED
though they may be viadbhe ortde the
gradrcule sres

o, Comnit buanedlen of frhoers o ome Bber
waless indlviduall Bhers can be identified by
ubssrving both sads of am mdividual filier,

& Couni emoegh greticule Exlds io yeld 100
Mitsorn. Cooent n elsrees of 30 Gelde wiep
counting &t 100 Belds regardiess of fiber
coumnl.

14. Blind pecousts shall e medected ul the
rite of 18 percend.

Guadity Cormrel Proceoes

1. Inirelaboratory peogram, Esch borutory
mndjor sach company with mote than one
microsca sldes shall sninhiish &
siatiaticolily des uality spnerenee
I:m'ul'u'hq"hﬁﬂmﬁmd
E.“"'"m""“if by sach
mantier e varabiliy
m:ﬂhmﬂhmnh-
Codn pany with meore Than s Inharsiory, e
program ehal] bncheds sl laborainries asnd
shafl sdeo evalmain b whamiory-Ho-
hhql.h-[v-'l.lulh'.

o

— e e
EEE s L e

 —————
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nf bendt bwn siber independent lnbosalones.
Each |sborstory aball participate in reund
rabun lesting al lessl opce every 8 moaths
Emlﬂ::um"hhmm 'é'l-::h
oy EEFUITUOCE Groap.

Inkborat :.hl!uhm'{q shides lypical of it
oem I for wse in thia m. The
round o aball be wmnd resulis
analyzed miing appeopriate siaiintical
ATl g

. e,
rm{ih.ulhq:hym“dmhnuh
mnalysis muwl kave taken iho NIOSH course

for sampling and svaluaiing alrbome
mubswion tremaliie, an yllita, mnd
sctinoliie den or an vElen! course.

4. When the gi= of differen microscopes
eafitfibobm to diffetwnces beiweon couniems
and labosaiosies, the effect of the different
microecope shall be evnluated and the
i shall be replaced, ps necessary,

B Currsal renulis of these guality
hlmt-nn pmrlhl;hllhpuudt-uﬂ

tory ko keep the microscopiate
informed.

A0 100 — Dhotailnd
Tremokils,
and Actinolite Samplisg snd

Thus sppend containe & deialled
ure for sampling nd enslyais and
ey those eriticall elemoents specilied kn
o The groiadine et ke e i
usn tsin Bre red to
use M. The purpose of Apsendm B

i bo provide s detalled step-biy-atep sampl
and analysis procediors thal conform ko 1;“
elemonis apecified tn Appendix A Since thm
procedurs may sleo standardize he analyale
and piduce varabihty, OSHA

employets o wse ikay appendm

Asbecton, Tremolie, Anihophyiiie, and

Actinalite Samaling undbm;f; Method

Technigue: Microscopy, Phese Contrast

Analyte: Fibers [manual counl)

Sample Preparation: Acetons/irlaceiin
method

Calibrotion: Phase-ahift detection Lunit
about 3

Range: 100 to 1300 Abers frmm ¥ Flier

nren
Estimated limil of detection: 7 Bbars/
mm ® filter area
Sumpder: Filler (0.8-1.2 um mixed
ealer membrane, 25-mm
dismuter)
Flow rate: 0.5 1/min o 2.5 1/ min [25-mm
cassette] 1.0 1/min to 2.5 1/min [37-
Sample woluma: Adist 1o obt
ame Adjust 1o obiain 100 10
1300 fibers/mm *
Shipment: Routine
Bam“ﬁ: stability: Indefiniie
Bla 10% ol samples [minlmem 2)
Standard analytical error 025,
Applicalbility: The w range in 0.02
et [18E0-L mir pusmpis) mﬂrm-h;

June 20, 1988 | Rules and Regulations

wet of samples. Remove the caps brom ihe

* sample). The métbod gives un index of
alrborne esbeaion, remotite, anthophylliis, finld blank casantios and store the cope and
and actinalite Ahers bt may be used for caseeites in & clean area (bag or box) durizg
other materinls puch me fibrous ghass by the samphing period Replace the caps in the
impesting sulinbls purmmedars inta the - Ensseiter when ng s comploted.
counting rules. The mathod doos net 4 Bample w1 0.5 L'min oc greater. Do ot
dzferentiate batwesn sabeston. tremnchbe. enceed 1 mg tolal dust on b filies.

antkapbyllite, and setnalile and sther e
Anbesios, remolile, snibophyiine, end
sctinodite fbor les then ca. 025 um
dimmeter will sat be detected by this methed
Interferences; Any other airbomne fiber may
interfere sines all particles meeting the
bounting criteris sre n;unhd.muhﬂ
particles may sppear fbroms. e
ﬂkﬂﬁﬂﬂﬂhﬂﬂmrhﬁh
ia the Biekd af view and ralse ke deteciing

linut.

Reagents: 1. Acetons. 2 Triscetin {ghycarl
trincelalel. reagonil grade

Bpecial precashons: Acrtone is an
eutremely Nammable ligald nnd precautipas
must be Inken nof o Enebe (L Heatimg b7
mmrnm nu;:hm in & weni{lai
Inborutory fums using & fameless,
apatk-free hea! sowree.

Equipment: 1, Collection device: 25mm
caneriie with Bemm exieasion cowl with
collulese eater fitier, (LB to 3.2 mes pore miss

Aibjust sampding Aow rete, € [L/'man), end
tum# to prodice Iﬂh'hﬂli‘.ﬂlﬁblﬂ;
mim"], o 100 bo 1300 fibera/m® (36w 100 o
B 10" fibern per $5-mm fleer with effectse
eollection mres (A, =388 mm®]) for oplmum
coninling precision [see siep 21 balow],
-Calealuie the minlmums semplng ke,
b [ in] wl thee sction beval {one-hall of
the cwrmeni slandard | L [[fee] af the fibrnes
aersaal baleg sampled:

[A=lE]

R

(LTIRY

& Remowve the field monitor ot the eed of
#am replace the plashic top cover ard

and backup smnll end caps. and siore the montor
Mote: Analyre represestabive e lor & Ehip the samples i a rigid contames
ﬁhwbﬂhmmﬂmﬂh with nufficleni packing matarial b prevem
filter ol if more than & Bbers /100 Gelils ane josthing or damsgn, o
found. - Hodo—Tho mot use palyatyrene foam n the
L Personal sampling pamp, groater than or hﬁppﬁumuhlth:mﬂmmﬁ:
usl bo 0u8 Lfmin. with Newibis connecting forees whick may eavse Gber lom from ibe
sampher flber.
3. Microscope. phass conbrant, with green
uhlull]]lu.lullﬁnuﬂm.mdﬂmﬂt hﬂphl‘;;l:lllhﬂh ,
phase bolal magnification cu 4003 Hnte.—' ehject v 1o produce snmples
lmm-mum wilh & smooth [osgrminy) backgroond = &
4. Slides. glass single-froated pre-clonned  madiam with w refractve Index equa! 1o or
I8 % TE mm lein thn 148 The method below collapses

ke Dilier for essier focuaing and prodeces
pemmmpent mounts which are weeful for

s oo sCharer. uality comired usd inlerlabore
8 Enife, No. 1 ssrgical stesl. curved Blada m.ﬂﬂmmmimm
F. Tweazers., mentirg e shove erilera may also be wasd
& Flask Guth- ingalated pock, 250 bo # . the noapermaneni beld mourting
500 mb fwith single-holed rubbar stopper and 4ot viese uaed In P A CAM 210,
albow-fainted glass tublng. 18 to 22 e longh 7. Ensure that the glars alides and cover
B Hotplate. spark-Fres, stirring type. wlips are fren of disst and Fher

beating manibe: or mirared lanp and
I!'I'\-Inﬁ'IEI.I'I: :|.1irr'|'.|h'r'!;I ek

10 Syrnge, hypotermle, 22-gu
el Bt

11, Gratbcule, Waltos Beckietl type with 100
um dizmeter circulir feld ol the specimen
plane [ares = 000785 mm 7], [Type G-22)

HMote—ihe gratsle (s coslom-made for

B Flace #0 bo 80 mf of scetone Inlo & Guik-
typer sk, Siopper the Task with s singls
hale nebber stopper through which o glass .
tabe extends 5 to 8 cm lato the Nesk. The
porton of the glaes Wwhe thid gdis the lop of
the stoppes (8 15 10 em] & bent downeeard s
an elbow el makes an of 3 o 30

rach mi degrees with the horizos
uﬂm'hﬁﬂaumumum B PMlace (e Noak in 8 stirring hotpls s o

Mark IL wrap ina lulJanﬂi.Hul e BoRsnne
13. Telescope, oculsr cenlermng gradoally to ia bolling lempernioe | 54
14 Siage micrameter 001 mem divisbons). "ClL .

Sampling Caulion—The scefons vepor masi be

ted in & ventilated fame hood sway

1 Calibsrate each 1 sneplhing pumsp

I ynilriorid g b pan e nd par s

B

& Fousben the sampler to the worker's ba Allemate beatirg metbods can be uped,
l“l closs ma mllhh‘inhtnﬂtﬂ;gmﬁ I""""::i o opaen Hame o sparks ars

rmove the EOVER the preae
wlﬂl!hﬂth;fupnhm"nduhmfm 10. Moun) either the whele sample Hitne or
down Wreap the jaini between (he exiendey 8 wedge cut from the sasple Bher on u eleas
und the monitor's bady with shrink tage to gluss ehide.
prevent alr leaks a. Cut wedges of ea. 25 pereent of tha filier

3 Submif at loast fwo blanks for 10% of the  &f=a with & curved-blade steel surgical kriife
total samples, whichever is grenter) for sach uaing o recking motion 0 prevent tearing

[ =

L8

T

-
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b Flace the filler or wedge. dul aide wp, on
the slide Static electricity will siaally keep
tha filier on 1he slide it s elesred.

. Hold ik ghoan alida tha filtar
Imlllhlih!mhnzl ;::hl

the sortone vapor ls esco
m e hetmbed Naak. Tha scetone vapor |
siresm shauld cause & condersation spat on
ke glase slede cu. 200 3 om In dinmeter. Move
the glass slids genily I the vapat stresm. The
Hlter should clesr Is 2 1 5 wec. I the (e
curly, diglorts, or lw atheredse fondemned
urutable, the wapor atream s probakly sol
wiroog enough, Periodicalfy wipe the oulled
port with tisee 1o | figuid poptane
anio e ]

Using the hypoderméc syrings with s 22-
feodle. placel o T of trlatelin
filter. Ganlly lowes & closn 35-mm

Iqun'n cover slip onio thae Fflier al &
-nﬂhund-ulhepmllhuh al
forming bubbles. Wioo many bubbles [orm or
ke pmvoumnt of mecetin ja EsufMicien, s
:nmllq:myhmid-lnhdnmn-hw

s,

o e el 3 oo e
e i lide using a ar mall
Mode.—l clesrtng | wlow, tha |!]4=;|
ticn muay be brated on & botpiate

ln.rl-nu temspeeri e 50 C) for 18 =un lo
haslen . Counting may procssd
immedintely cienring and mounting are
oo ple hesdll

Calshration and Cualiny Conmral

11. Calibeation of ke Walton-Beckalt
pl'l-:u}l- Tha diamaber, d[mm] of the
ireulas counting area end the disc dlameie
oriering the

l-hlﬂ'tm wvelbabie graticuls into the
eyepiece and focus so thil the graticule |inew
ari sharp and clear,

b, Bol the wpproprists lerpupdlary
distnnoo und, if & hin, resei the
banceular head i that the

Hizatica remadig conuland.

£ Imitall the 4810 45 = phase objectlve

d Place & glags mécromeier on the
microscope object atage mnd focus the

o the graduaie Dnes

& Measure the magnified grid length,
I..l;l_ruﬂ'l:l.lullﬁ: ElBge MmiChme e,
micrn d"hmstm “_lpul

scops wod measure s schan
lemggih, Lot mum). This enn best be
sccomplished by wilng o singe fited with
mgilt-hu

B the clacle dinmeter, d,mn], for
tha Walen-Becket! graticule

lax D
L.

A=

Example—1f L, = 108 um 1, = 250 mm
lndﬂ-lﬂuﬂmd.-tlﬁm
h Check the fladd dismeier, D{azceptable
vt i o e ol AP
receipl o
hmnﬁmmuprhuieﬁ‘
Iﬂ:%hﬂhﬁr djus Follow the
adjustmenis, Follow
mandfacturer’s mairecibons and aleo 1he

Inllowing

L2741
Adjui the wemres for Maote,~To smuare reproducinllity, sl
tﬂulnlﬂwmﬁthhﬂﬂ'mllh laboratories In llhlnn-.mulll:.
eooderieer L. anibophyllie, l:H.uuHHﬂ'mn‘ILu.I_lﬂ

Hota —¥ chler [Huminston ks preferred,
whers svailabic
. Focis em 1k particulste material to be

& Make rure that 1ha I-l]-dhhl‘-lhl'mml.

Iimu !Ih:g:‘id.nl'ﬁlﬂ

we the teleacape oculer by the
l:n:ﬁ:luruhuuﬂhllh rl.n.p
l'lnmh:dilnhrmnd
nﬂnmmf:fimu-mﬂ it of
'Ilt om
thn microacope prricdically,
&, Remorre the HSE/WPL phase-comtrasi
m|dd|rm-mi1a:ﬁngmuhmu:d
nl-ﬂ.lltﬂlnd-lf“ncﬁhllll
rhhh'l..;rhl Whnhﬁh
Tt
Mobe~The alide consésis of seven seis of
[, 20 grooves to eech block] in
mmmrnlrﬂﬂlwh-nhim!
Tor counting are that iha
sletmire i bbb g s
limes In sel 3 comp may
wppoar samewhal falnt end that the
limies im sete B b ¥ mast be nvinble Sets 4
lndlm-lhlllrh;ﬂlmlﬂ 'uhhh'h-ul
WHWIH-IM bility
mmuu
& withar oo low or

mlﬂﬁhl reaclution o be naed for asleatos,
fa, anthephylline, and actinslite
Il'lh-tn-lﬂ ity delerionsbes. cloan
e .Eu'hnmmu

|LQ1u1Hymhanfﬂhumu

#. Prepare and count Held blanks along
with the field Report the counla on
each hinnk. i the mean of the fisld
Tlank ceunis and subirect this value from
sach pampls coani bofore reporting the
reaulin

Mol 1—The |demtity of the Blank Nlters
sheuld be wnksown (o the counier unill all
m-huhmqm'rﬂltnl

Hots 2 1 & fleld bBlask yleids Hber counta
praniar iban T Fikers 100 felds, mport
pﬂﬂlﬂrmﬂlnlmlimifﬁlumiﬂu

b. Parfarm blind recousis by the same
gounier on 10 parcent of Hheey counied
[shides relabeled by & person other than the
enuniet].

15 Usae the lollowing 1eai 1o detgrmine
wieiher s palr of coonls on the same Rlies
ahould be refecied becanse of possible bise
Thae slaisilc estimates B couslng
rapeatability ot the 09% confidence bevel
Discard the sample i the diflesence bitwein
the bwe eoenie excpsds 27T [Fla, whare
F=aversgs of the two fiber counts end
a,=ralathve atandard deviation, which sheald
e derived by sach laboraiory bavsd on
hisinsical in- datn

kola—I{ n pair of counts is refected saw
resull of this tesl, recoum the pemaining
enrmies (o (he prt and josl the new cosnts
mguinit the fml counts. Discand all rjectad
palred commin,

18. Enrgl! esch new pounter In & tralning
coirse that compares perfarmance of
coanier &h& varely of samples using (s
procadurs.

required pplrﬂdp-h%lhthnﬁd::q-hﬂ
Analytical Teatirg (PAT) Pregram and o
rauttnely participabe with other espesios,
iremoits, hyllile, aed achualibe fhae
labormiaries s the exchaengn of fald

sumples o exnpars performencs of couninr.
Meaaisramanl

17, Place the alide on the mechanical stngs
*al the ealthrated mbcroscops with the center
ol the Mier under the ohjective koo, Focus
o microsoope en the plans of the filter.

18 Regulariy check phase-ring aligrmenl
mnd Eo Humins Bon.

18, The following wre the eounting rubes:

. Couni pnly Bhers bonger than § um
Mesiure the length ol curved fibess slong the
GUrvE,

b. Ceumt only fbery with o lengib-lo-wddib
rlin egual bo or grosber then 33
Lrulhuthlmﬂu-hwuhwdlh
gratculy feld do e following:
1. Count any Akt longes tha & am that lis
mitiraly withls be gratboule srea
L Cownt me ¥ Aber mey Bhae with ealy one
ienid lying within the gra arta.
4. Do not cosnl any filser that croses the
ry mare than ones,
4, Roject and de et count all elber fbem
d. Count bandles of lbers we ons Fiber
mnless indivadaal fhere can be ldentifled by
ohservieg hath ande of o Hher
v Count enowgh graticuls Fislds to yiald 100
lﬁﬂl-l:mlllduﬂunufﬂﬁn!di.ﬂmiul
100 fields regardiesm of Bber counl.
20, Sanyi counting from one end of the filer
and progress nlong o mdl lne b e other
end, shilt wither up or down on the filler, and
ponlinps = the reverse direction. Sekeci Baids
racdlomly by locking away from the eyupece
beiully wiile advancing the mechenical atage.
When ap agglomentie covers on, ¥ or more
of the Nield of view, reject the Feld and sekect
-unﬂﬂﬂnnntmﬂ.m-jldlﬂﬂlulhﬂn
numiber of 1oal Helds counted.

AT of focal planes by moving the
h-!nr:ﬂuh ba detoct very fine Hbers
which have become embodded in the fiter,
The small-dizmeter Bhers will be very falnd
it are an imporiant contribntion 1o the kel
counil.

Caboulatioss

1. Caleslain snd repodt Ober deecity on
the [her, E [Fhenfmm?]:
todul fibser cousit F: minas n
bilank event, B by the numbaer of felds. m
and the field sres, A (000785 mm® form
properly calibosied Walion Beckotl
Ewticulel

E u!‘hm,rm‘
[l AL

u_w;..ﬂ:.t;ﬂm&mmh‘.mnﬂ.-
fibnrs zme samplad, aeing
the effeclive callectxn ars of e Hy

[ mm® for @ 25-mm e ):

e
=

ek s e o T

- e
S ErT o= oA e——————
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C = FiAz]

{e.g. Masos or nn}mrm‘d

& Odor-Lres wiains (o, div af spring
wiiher) &1 approxmmately 28°C ghall be uand
for e solulicna,

8 The Hﬁllﬂ_ﬂlﬂu-llilﬁhﬂdmhm
&3 opastyl marate] stock schitiof ls
prepaned by sdding 1 e of pane LAA b0 800 cc
ef oo frim mater i 0 T-leier o and shaking
for 30 n-:mdl.':huhﬁuu.‘-ll.h
prepnred new ol o

d The sreening st shall s sosdinciad by
B oD Troes e poca wmed for
wctunl fit oo The wo rooms shall be well
visiilaied bt mot b commecied 1o the
same recinomiatiog venlzlatos sysiem.

& The edor i setutlon i pregozed in s
wecond jar by plucing 04 ec ol the wioch
balutian bmlo M0 oo of ndos [ree waler uning o
tlian dropper of piprite. Shake for 3
weceaily and allow b siand for bwo fo theese

ihie lgaid may resch equibibrizm. This

#ulution may be seed for oniy one day.

B A Les! bierk m prepaeed mos thind Jur by
500 ot of adar free waler,

A kot bewi mnd bl blank jar shall be
labelled 1 and 2 for far sdentdfieation, I the
labeln we pof on the huls ey can be
periodically pealed. dred off and swiiched 1o
maintain the integnty of the Wi,

I.Thth‘:h‘hlh-:ﬁnlhﬂlhw
on & card amd an e imbde In fromt of
H:E!wuilﬂhn[l.l.‘]-d:kﬂ'hm
of Liin el b bo determurs U you can emell
hannne sl o & v Eseeniratan, The o
bttles in frent of you costain water. One of
thesn boliles nlao pontaine & amsall emouni of
bananu oil Be were (B covers ste an tght,
then shake each botlle for fwe srconds.
Unacew e Bd of sech botfle, one ot & tlma,
ard unfl al the momib of the boitls. lndicsin
I8 Lhe 129 oonducior which botils coniakss
banans off =

¥ The mixtores esed in the JAA oo
* datection temt shall be prepared In an area
waparate from where (be el bs performed. In
orderio prevent uH'm.‘.lur'_r Tatigue 1n the
lﬂhﬁltl}n hhke to cormecily

. bewl subject i umatile to -
kleztifly the jar conlalning the odor (eat
soiuiion. the LAA gualilative il les] may nol
be used

11, I the bt wabieed correctly bdentifion 1he
jar copteiming the odor teet podution. Se feat
suirect memy procesd o respirator sslection
end il testing.

I Reapirator Belaction
T Thae bl wabpecy sl be aliowed o plck
ihe moat comforiahle mapiroior from a
selection lnduding ol warico
sizes from differeni mancfeciorer The
bt s st g s L
¥lom 1
marulpetuner.
£ The selecton sball b cordemcied
in & moom
o prevent sdor
procees, the iesl
ko put on & repirator, bow B dhould be
rnnion amd how o deiersioe 8
“comloriabls™ replirter. .ummnh
avaiigbe to perisl h—f
the Bt and posibioaieg of
Imstruction may nol constitule luh]l-pl'l.
I'm:d;“hh:lqummﬁwur us It in oaly
E L
lﬂllﬂmh}lﬂﬁuﬂdlﬂhﬂmﬂhl
ke employes |a being ssked 1o sebest ihe
reapiraios which provides tie mew
comiorialile . Fach respireior "
diflerent sles and akape end, ¥ Bt preperly
udu-ldrrw-& prorids

4. The tead

hullmd If n pooed Kt cenmpd be Jomed, Iu
ubrjecd will be asked to test the full fecoplece
reapdrutors. (A smal of maars will
=0t be abde b wenr gny hall-mask )

B, The mare comlartable facepleces arp
moted: the moed pomfortable moak is donned
and wm of femit fire mimnies o aesean
combort. All aid adjusimenis of the
Facepdece shall be performed by the tes

witbou] aaaintence from the fesl
of othet perean Mazkiance [n
assepping conforl can be ghven by discussing
Erhl.l.l:n #0 below. IT the tewt avhject ln
TR ] Ilhg.lrrlbﬂ]lfﬂiph:ﬂ
the lesl asbject shall uecied bo down the
ik several thmes and to sdjost the staps
each Hme 1o besome adepi ul ertiing proper

fensbon on the s
. Asisrsrmnrt of comder shall inclode
revinwing Tha [ollowing ponte with the bt
sulyect napd allovwing the lewl mabdoct
tﬂlqum:ulrﬂm-hm-ﬁl comiort of the
* Poaitioning of mask on pess.

= Poailianing
7. The Tellowing eriveria l.'ullb-llﬂdln

:dpdllummhldlqulq of the respiraior
'+

* Chin properly placed

» firap tenaion.

* Fii scross soss bridge

& [Hamance from pear 1o chin

* Tendeocy o alip.

= Salf-ohiervallcn in mirros.

lmhlrluhh:m:nﬂﬂﬁuuﬁh

conventinns] ¥E W E-JUERIUrE

Eit chacka FEAHII Befars

mﬂuﬂﬂ megalive e vE-poRaEure

mask by Hﬁmm'h'“hhh-mﬁdr
‘:pl:ﬂ:-d down, while laking o few

duphmﬁl.

5. Tha sl subjact ls pow ready fer fil

10, After pasaing the i ek, I]:ultu.l luhju:i
th-lh-ldl;d-
comdart of the resplrabor. 1 i bas h-n:lpl
ancordoriable, enctber model of respirator
M?hﬁhmﬁlﬂ be given the

1. The

I;llppl]-lﬂlliﬂinnl fl.l:q:b.

uncomfortable sl any
tme.

G Fit Text

1. The £t tesl chamber aiunll be atmniiar oa
clnnr & gal drum liner suspandsd mverted
over & 2 foot diamelar frame, oo thal the lop
of the chember is sbhout 8 inches sbove the
lout wubject’s hewd. The inside top center of
the chambesr abiall have & small ook
attachead

L Each rewpirntor waed for (e Dining and i1
tauting shall be equipped with ergenic vapa
cartridges of alfer protection againal erganss
vapors Tha or madks aball be
changed ui lessl weekly,

8. After selocting, domslag. and
adjuaticg & reeplraton, the tesd subject absall
wial 1 bo the Bt biabing toom. This reom dball
be sapuraie from the reom weed for odor
tkreahold sementng and irator saliection,
and aball be wiell vemil s bry mn exhansd
fan or lab hood, to prevent general reom
coniamination

d. & copy of e Following ieal exercises
end ralebow prrsage shall be faped 1o (he
knalde of the 1e8) chamber

Tegr Exeriies

L Brenthe pormally.
i1, Breaths desply. Be certnin breaths are

dieap ned regulen.

lal. Turn boad all the way from one alde ko
the other. inkale on each slde, Be ceriamn
movemeat ls camplete. Do not bump ihe
reipiratos egain the sheulden,

iv. Nod head :q:r-ulnﬂ'-d-uwn.h]uh when
head ju i the full gp position [ivoking towarnd
made abowl every sacond, De not hemy the
resprrador on the chesl

¥, Talkleg Talk aloud and alewly [or
seversl mingtes. Th followng pasagragh b
called the Relnhow Passags. Reading it will
resull in m wids rengs of feclal movemanta,
mnd thus be weebul 1o sstisly fhis
Allernative passages which serve
purposs may slss be used.

vl jogrieg in place.

vil, Breaibs normally.

Rainbow Possoge

When the w=nbight strikes rulndrops in the
alr, thay sct L o priem and form s rafnbows.
The ruinbow |s & division of whils light ints
many besetiful colors. These take the abaps
ol & long round arch. with lis path high
above, and i two eods -ppmd';-bqud
rﬂhq Hﬂﬂh‘ o hul

ped ut oae and Prople Jook
ne ofe ever finds 11 Whan 8 man looks for
somelhing beyond rewch, his Sendi say ba ls
h-nuumht tha pal af gald at the end of ths
ra

—
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E Each ter! subpecd ahall wrear the -
for at laast 10 ménutes belore
wlarting the fi isal

. Upon entering the tead chamber, (be tail
gubijact ahall be v llhnhlzl!.-ﬂ!phu
of papei towel or ather poroul

mnterinl, Eolded in bal and wetied
The nwajﬁ:f”:m
il wiil @i
ths ook at of b chamber,

7. Allow two for the LAA
posoentration 1o be reeched before starting
tha fi-leat exerclsed This wenld ba en

tims to tafk with the tesl subjocl,

o lfat
detects the o odar
b falled. The sobject shall quickdy exli from
e lest chambey and lenve iks losl srea lo

wvold olfsctory fatipee.
a0 I (e teat e faled, the ubjact shall
rotum io the ooz and remove the

respirafics, repent the cdor sanaltivity tsel
sarlesi and pul on ancibet reapleaios, reburn i

the =31 chasber, and aguin begin the
ﬂuﬂmlﬂnﬂ’ﬂdh'ﬁlqﬂw
wbeove, The eontoues ol &
penplration sl Bts well has been feund
Bhpuld the teat be fnlled, e

during

. Al bensi two fnoepleces aball be

T e B copemalty o

Lo wear
them lor oos week fo chooen ﬂ!-lm:r'll'mh
more comfortable lo wear,

8. Perscoa who have sucoesafully passsd
this 0% out with o half-mask respiratior may
b the =a ol iba el Lrwbar in
alrborne uhﬂﬁn:;-ﬂm g

n greater
than 10 e, &nd bess then 100 times the FEL

o 100 the subject mu e
iﬂu m];hl l:lun:'n‘n.::m:
meapdrator. [The

ten tiznes for QLFT of the full lh-uqﬂ-.a
18 The tent aball ool be conducted il
s any balr growth betwean the skis tha

Isceplecn .
17, U hals growis orm tntarfars wilk
n antlafaciory 01, then ihall b alieesd or

B Tasis Threshald Boresnilng

1. An encloaure aboid besd snd shouldan
whall be oeed for threshold sreening (io
detersinn If the individusl can taste
giccharin} and For 0 besting. The enclosare
shall be tely 12 inches |n diameter
by 14 inckes tall with ai lsast the [ront cear
o allow free movemend of the bead when &

i i warm

£ Tha hawi enclowire shall bave & thres-
guarter inch hobe 1s frond of the test ssbiject's
pose amd mealh eres b0 pooommodate tha

tead mubject shall don the tesi
breaths wilh open mouth with kongue

exisnded.
., B Using & DoVilbiss Model 40 Inhalation

uivalest, the lest
chack

Hem Mibulkizer of

.83 grama of sodium seccharis, USP in
winler, It cam be preparsd by putting 1o of

a5,
W g

=73

fha teat podution (see C 7 below] k100 oo of
waler.

7.Ta Iﬂhl-rwnl.ﬁllllﬂlm
bulbs ks sgueezed so that it collepaes
—:ph” , ihsem [n rebanned and allowed 1o

y wxpasd,
& Tan sqoeenes of ibe pebulizer bulb am
mﬂ diy and than the tait subject is
whather the saccherin can be taaled.
. I the firnk In negative, \an more
squeeres of the bulh e pepedled

_m—dhmnﬂdllqdﬂMﬂ

the seccharin can be Wated
. If the secand pesponse e Biegatine ten
mors squesas ire repeated rapldly and the
taat wubject is again saked whaiber the
spocharin can be tasied.
11, The tewi conductor will iks nats of the
pumiber of squoezes reqaired o alicl! s taste

rENpon.-

12 I the ssccharin ls oot leated after 30
equessed [Siep 10). the ssccharis At be
cannot be b the sl

13 ¥ w taate response o slicited, e tes!
wubjact shall ba axked to bake note of the
taste for palerence in the it teat,

34, Coreect use of the neballesr meadia thal
npprooimately 1 oo of lguid [ sved ol @ Hme
in the nebalizer body.

15, The nebulizes shall be thoroughly rinsed
{5 weater, chaken dry, end refilled ot leas
vy four hours
C. Fit Teml

1. The tesd subject shall don and sdjust e
reaplrator without the sssistance from asy

£ The fil test pees ihe same enciasorm
doscribed In 0B ahove

& Each tuaf subjoct shall wesr the
reapiraior for st laast 30 minutes befomm
pinrting the 5t leai.

& The test subject shall don the enclosars
while wearlsg (b ropplrator selecied In
wiction 18 abave. This respirator aball be

mﬂﬂnm and equipped with »

K The tesl subjoct may nod sat drink
jexcept plain water). or chew gum for 16
minabes belore the el

. A secosd DaVilbies Model #0 Inkalation
Medicstson Meligdlzer hmdumj the fil
tast aclution (mte the enclaare. This
pebulizer shall be dearly marked to
ﬂ-ﬁ:ﬁhlthmhmmhmnhﬂn
ne

7. The i1 teet aokuticn bn prepared by
sdding &3 prams af sodham saccharkn to 100
er ol warm ‘walsr.

& As belore, the el sebjec! shall breatba
with meath open end tongue extended

@ The pebulizer by ineerted into the bole fn
ikso Froot of e enclomire end the Bl lesl
solution is inte ke enclosure weing
the same an for the tanhe threbold
pcreening and the same mumber of squaeres
required to #licll & tesle mapocs in ke
screaning. (See B Bid abowe).

10, Alver generation of the serceal read the
fellowing instroctions to the teil sublecd. Tha
et subject shall prrfiorm e axercises o
one mimite sach

thmil

il Brgaibs earistn breeths s
dieep and regular

-

= T
b

=
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lil Turm eand ol the wey from one wds e
e odfher. Be opriain movemend in complohs
Ichale on each wide. De not basp the
rraplrator agakne e shokdrr.

tv, Mod hasd Be periacn
motlons are complele. Inhals when keod la ko
e full up position [when odiing owsrd the
Mmuql.nn:ui—;ﬂ- respira o ro e

. Talking. Tall udly sl slowiy for
severnl minuses. The foflowing porsgrepb is
called b Rainbow Pessngm. Beadang i will
raull L & wids renge ol lecia] mowsnueeds,
mmhm::ﬂ i, FegulnernL
Allernative serve e am
P foesng e

EE,

.,,_h":z.._n,_

Reinkow Possope
‘Whan the sunlight srribes mindrops bn the
wir, they act lke o prise and form 8 rainbow,
The ralokow h-ﬂrhim:d-hih!l;hl l=tn
besuitful celots Thess take the shaps
mmm-ﬂmmumm
ebove, and its teo pnuds spparently beyomd
S o e e
e
h:n::wnfm#m Then a man looks
Beyoad his renck hde Friends

mh’hpﬂ of goid sl the end

t:l.!dlh of exch moercine, e
umnlm&nﬂﬁw l'l-.iTI-ntlunmlnIH
maing one- pumber ol syoEezes 58
ink deacribed In Ca.

1L iest subiject sball indicate to (e
I-lmnuﬁ:lnrl!llnrll._ﬁqiqﬂ:.lﬂ.lhl
the teate of paccharin s delecied

13, If the ssocheria o delecied he 0i s
datmed unsatisloctory and o &ferest
respirator shsll be tried.

14, Al lewsd terp lacepiccan shall ba
selocted by Ehe LAA teel profocal Tha teat
subject ghall be gives the opporinnity W wear
them Tar one wesk 1o choose ke one which s
toore comforabile to wenr.

15 Saccessfal tom al e test

tocel @hall allow the aee of the hall smask

d respiraior tm oonferpdney ped
atmospheres wp io 10 mes the FEL of
aabeiica Inozgarmﬂl e protocol may be
used o assign profection facton no hightr
fhan ten.

0. The terl ehall pot be conducied | there
ks any half growth bobween the skin and the
faceplece sealing mirlnce.

17 U hiale growik or apparel Isterfers with
a natiefactory AL then they sball be sliered or
removed #0 a8 to eliminats inlerferenoe and
allow & satkaf !LI‘. l-llil'l'ldm:rﬁ'th
stlll not attained, rabiject Eual e a
Fﬂlh-l-ﬂ-lll'lllmmﬂlllﬂ'ﬂﬂl:bmﬂ
reapiruior. or sl trvathing
EpFRraEl

16 s teat ubjeet sabibits dificalty n
beedthing during toe fewis, sha or be aball bs
r-f-rm!u. phywlchn tratoed rm

diseises or pulmomary medicine o
wiirthser the Lest XN WaaT &
reapiraior while Toer e e dutien.

16 Chmliative B testing shall be repeated
ul leant pvary slx montha.

20 In wddition, becuse the of the

. tespirator may be affectsd. qualiistive fi

fesling shall be repenind immedie ey when
the mrwk sulbdec has a:
(1} Welghi eharpe of 20 pownds or mors,
[1W:hddmm|hlhu-ﬂ
the faceplecs seal

{3 thmﬁmmd@h
exire wiihoul prothesis, 6 scqairing
" R trucsl enmrtic

L]

A ST T
with fecepiecs sraling.

0. Recondierping
A semmmary of & kest pesulls ahall be
maintained ln sach pifice kor 3 years. The
phsll imclude:

NSy

(1} Name of besf sabijosl

(£} Daks of Leating.

(3} Numa af el condustor,

[8] Respurstors selected [indicais
mamufachires, model, pize wnd spproval
murnbes].

[8) Tesling agenl
AL frritam Fume Prodooo!

A Feapicaion sakesiian

abiall b pelected as described
i section I above, exoept that esch
respiraios shall be lfjmp"d with &
ecmbination of high-eMclency and acid-gas
cariridgrs

B. Fit lesl

1. Tha ieel subject shall be aflowsd o amell
& wenk porcentra Yon of (e it semks fa
:ﬂnfm.l.il-rhl ihe sabject with the charscierisix

Z The iest sabject shall don the
resplrator selected mn above, and wesr @ for
ul lean! 10 mirmtes before sinrting the fit nEl.

A The et condector shall review this
profocol with the test wubject hlmmﬂna

4 The unuh]m.t-ﬂ_—h-

presurs wad segalive
urw I fmee AN Z88.3 1R8]
allure of gither chech shall be cusse in

welect an allemuie pesplraion

& Hreak both ends of 8 ventlation smoke
tube contuping siaanic oxychioride. such nn
the MEA part @ 545, or egui Antach s
gherl lengik of tabing be ooe end af the smoke
tube, Altsch the oty end of the amoke tebe
fo & low pressore eir pamp set b deliver 20
eiliikiters pet munmte.

B. Adwiee the el subpect thal the mmoks
can be briteting e the epes and mstruct the
pubject lo keep the syes clossd while the tes|
ks periormed.

7. The tesl comductor shall direct the
strnim of aritest smoks fom the tube -
towards the faceasal pres of the besl subprct.
The person ing the tesl shall begin
wilh the inbe ui benst 12 nches from the
letepiece and gradaally move o wilin one
Lll:l:,rnh-mdh-hhmlf

m:'rﬂ'“ﬂ- *ﬂ Ihﬂm'll::l'd;l
pwing enercises while
H?Mmdbrh smoke. Each exerciie
shall be perfermed for oes minem

L Brawihe normally,

IL Breathe deeply. Be serinin breathe are
derp and Feguofon

1L, Tarn hoad ull the wey From one sids to
the othor. De cerinin movemen! s compieie.
Inbale on eack xide. Do mot bemp the
reapiraior apainei the shealders,

=
- =
o

iw. Had hesd up-asd-down. Bs certais
molene &re commplate and muds every
pecand. Inhales whien head is = the Il gp
tion (lecking towerd celling). Do mot
the reapirelor pgainal the chesl
v, Tefking Talk slond end alowly lor
several minutes. The follewing parsgraph (s
cofled the Ralabow Passage. Resding 1t will
rerult in & wids mege of [acial movemenia,
and thus be wseful te satlsfy this requiramsani.
Allernaiive which serve the sams
purpose may eleo be nsed
Rarnbow B
When the salight sribes ruindroge b= the
uir, they mt lke o prins e form & rinbow.
The ralobaw s o division of whise lght inis
muny besmtiful colom. Thess laks the sbaps
of & long rownd arch, with b path high
abowe, anad iy fwe awds spparanily beyond
lhthi.ﬂ.hll.lmﬁn;ﬁhphﬂ_l
boiling pot of gold st one end. Peophe loak,
byl oo ome ever finds B When o man leoks
fer something beyond bl rench. hla friends
say bin b lackisg for the pot of gold a1 the emd

of the ralink<rw.

vl Jospiey in Placs

vil. Brealks normall

B Tha penf pub Erisdicaie 1o th benl
canductar i the emoks b detoctad If

minoke ln detectod, b bt eorducion aball
slep il bead, fn this case, e lesiod
reaplrales b repecied and soodher reepurslor
#hall be selacied.
18, Ench tenl subiject pasemng tha emoks eal
[Le. wilibsul detecting the emoka) shall be
ghven & aprmdtovity check of smaoke froan the
samn hshe o delermadne i the b=l sobjech
reacts o the emoke. Faifure to evoke »
rusponse sl void the fif st
11. Stepa B, B6, B0 of this Bt w1 protocol
shall be performed B & location wath exhausi
wenilletvon saffident to preven! general
contnmination of the bealing area by the e
is.
12. At lonat two Iecepieces shall be
nhﬂ-ﬂl;rﬂ!;lﬁﬂlrxlpmwmur
muh wh TEn nuty lo wear
mﬂmmﬂudﬁﬁwﬁnﬂmu
mose comfortalile 111'|l|'l'l‘.;“|.1l‘|‘I e
13 Respirators siccex tesl 1]
protosnl may be used s confuminaied
wtmoapheres up to ten times the PEL of
ushesica
urﬂ.&mmﬂahw&m
in grovith betwesn ukEAi tha
t-mlﬂ.'r sealivg sarface.
18 If biskr growth of apparal interfere wilk
i saliafwcicry 0L then they shell be aliered or
remived 0o as 1o elisioate interference sad
allow & patiafaciory BL If & sutlalsctory fil in
ﬂﬂ!nﬁihlﬁihﬂnﬂuﬁﬂm-
pesilive-pressars regpiraton &8 powsnid
airrarilying reapitaton, supplied ais
respiralor. or sell-casdalned beeathing
Epparahes
mwm.? ahe u:ﬁ.h
Iezls, ar
referred to o physiclas tralsed i meploatar
disgases or madicing W determine
wiheibar the test subject can wear &
reaplrator whils ber o his duties.
17, Qualtintive fit testing shall be repanted
ut lesst every six moniha.




05, L sdbedition. brecamse tha sanlicg of the
reapisalor may be aflesied, gualiieivy fi
twsbing whall ba nﬂlhdiﬂqﬁlbﬂm .
L —

1 ar moT,

i facinl ssarving in the sres of
I::’!ilnbpllhlltl'l. e
:m:u writhout prathanis, u"-l-:qﬂ'lu

nhares

iay Paronstruct| tc

npmuh;ﬁm ¢ Interiera.
with facepiece sealing
C. Beconiksspiog

A memmary af all et reio shall b=
-llnl'.llnrdin sarch offies for 3 yeam The
nommary shall mclude:

[1) Maree of rest suhbect.

2] Date of

3] Name of iesl candusior. .

(4} Ropirators eslecied (Indicris
msnafacturer, model, glza and gl
mamber]. =

|5] Testing agent
Quantiiedie Fri Test Procedorua

1 Geperal

& The method spplies 1o the negative-

bk The employur slisll wssign ons mdividusl
wiro shmbl assume the full sesponsitnfity fos
mmplementiog the mewptmdar quarrtis e fi

- ;
.E..D-,E-.ﬂm
i “Cuantimise Fi Tesl™ meers lbs
mewmmament of e pfecvmener of &
reapirator peal in exclading th kbt
simosphere. The tew) i perfomees by
drididing the messred aonoenireticn of
challengs speni in & sl chambar by the
reprured concesraSion of Lhe
agrol muldes the meplraior lnceplace

tha normal sir punbyang elemenl has ben
meplaged by ae essentinlly perlec purifying
ebemaat,

b “Challinge Agenl” mesmi ke alr

comiambnant @ ad Irito & tesd chamber
w164 11 concenttabon insde end oatalde
thi respitktar miay be cospared.

¢ “Teui Bubject” moars the pereon wesrng
the resperntor for guendoisdve (it Leatieg.

d. “Mormal Btandmng Pomtlon™ means,
slanding et end strabght with erma down
elong the sadis and bocking stralghi alsead.

& "Fil Facior” mpans mtrlu:d'dllluw
agenl Soncenlration cutisde with reapeet 1o
+ the lnabde of a respirator inket covesing
(facapisce of sstloaure],

3. Apporgioa,

u. fnstrurmemiction. Corn ofl, sadium
ckloride or other asppropriats serosal
gereraikon, idiliton. and measuremant
wynbema aball ba s for guasticative Bl el
h:lr-ﬂl-l?:ﬂhﬂ Tﬂﬂﬁ'ﬂ chinmber shall be

enpugh o all tesl subjecis to
treely perform all required exerclaes without
digtributing the challengs egent concentration
o the Eeasaremenl sppara s, The el
chamber shall be and compireced
wa that the challonge agend y eflectively

inolaked from the embient wlr yui umiform m
concaninsilon the chambser.
- When inwiing & resplnstom,

the sormal fler or cartridgs shall be
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XTS5

roplwoed with &
fUlier supplisd by tha seme mmnslactare:
i The |matrmarment whadl be
selected no thal w #irip eharl recand may bs
made of ihe et showing the rise and fall of
chalienge agent consentmiion with sech
H'-phun -ﬂmummm of ai

e e

chambrer sball be soch doat the Wt sobpect @
i axposed in axcess of PEL (o the shalleagy

port & leoe wir fow, B sllowsd into the
sazpling lme sl all times and o there is no
Enferference with the it or pecfosnance of the

e
B The tes? chamber s iaai sei-op shall
permil e persos sdministering the a8l i
oheerve one inst walrect imeide the chamban
pa proanrating the chall
unmm HiEER
muintyin the sonosniretbor
mﬂ.ﬂi'hlﬂ:h =10
pnmrmil'lhnhﬁfduﬂ:ﬁnﬂh te,
L The time bag (interval heiween an event
und [ta being mcomied on the wirlp chad) of
hhwﬁw—}mm-!':

.ﬂwuﬂ%ﬂ.‘“"‘“
respiraier

be the sasme dAnmeter, length
nllrnﬂ.ll.llhlllhhpl un shinrd as posthle
The smalleni diameier tufing recommendad
by the manclachurs sl ba usad,

ke The wxbaust fiow from the et chambnr .
sball paas through s high-sfficiency Riler
before relense ie the oo,

L When socdiam chioride seroas] & wsed,
thee relative bamidity nalde e tasl chamher
aball nol rxceed 50 peresnl.

Prooedizral

[ 8 Brpurements

& The fitnng of hall-mask respiratonm +
wsould ba |undmrilhmhwhtnmph
wizss and a varioty of intarchanganbile
cartndges wnd cameiers such o the MSA
Camlbo [I=M, Moriee M Sorvivalr M. A-D M,
of Sootl-M. Liae eithes of the tosis outlined
leedirw 10 aanure thil the facepeece |s proparty

i jusbed.

15 Positrve pregsome tesl, With the exhausd
porifs} blocked, the negative presyare of
alight lnkalaléon remaih conetan for
seviral aesonde

I2) 2] fest. Wilk the intake
parifa]l b thi negatrve pressars slighl

irhalabon should retain consland far severa]
scandi

b, Alter u lsceplece b edjusted. the imi
subioct abnll wesr U lacepiece for el lesnl &

B 4 bt by
nlqtlhumdﬁhadhhﬂ

and mping he miemeie egime descrbod in
I-lI..:h-.:'-.d.?ndl. Whkin sobi

1) frpovmyl ocetote feal
prganic vapor cariridges. the teal mibject wha
can smell the ador sbauld be nunable to delect
the odor of acELate inio e
alr naar the most vulnerabls porbons of the
Iscepiece ssal Im & bocaHom which s
separaied lrom the el rea. ibe hesd sulsject
shall be invinacied o cleae berkis ryes

P
i

h“.ﬂuﬂ;ﬁm
ar peiniee pEganic vapor ene
filters ahall ba weed when
aviilable for the particelar mask beiag
il The et pabject shafl be given e
to smell the sdor of lsoanyl
n;}.uhh;:-ﬂhhmﬂm
Irritonl fume ies
elficlency filers, the leat I'ub}lﬂlht:ﬁkh
onable ta detect ihe edor of irrtiant fume
imimnnic chiocide wr Dinmiem wivech lorida
wenfilation smoks nbes) squirted inio the wir
Secepiocs veal. Tho toat sibjact abatl by
et
inntrumied h:h-hfhin-hnlﬁl
Lol parid.

& The gt may ruter
guantitative testing chambar anly (f she or be
b cbiuimed & mtislurory B sinind in
il ol this

d. Belors the subject enters the bt
chamber, & reascnably stable chefleage aprmi
comeerrtriion shal] B messered in the el

& Ismadiaiely after the subject emiem the
st chaumber, the challangs sgent
eopcamntraion indbde the respiraior shall be
mia sl te ensurs thal the peak penetraton
dors nol excaed & porownt for & Ball-mank
ued 1 peroent bae g Full lcaplece.

L A sable challengs ageni concenirlion

lh.l]hﬂh-hllphrhd- wetien] winri of
tenting.
1] Fespirwtor festrafning wirape no be
mhhmdlrm'lhm all be
wiljusted by ibe wesrer to give & reasosably
comalprabie [t (ypical of pornaal use,

B Exercise Regioee, Priot to ectering the
weat chember, the et subject shall bs gives

inzfroctions a io herffus part in the

wiandl=g poablon, withoat tltl:ln] the suliject
shall brenthe noemalty for ot lemet ana
minafe

b Deep Breathing [DE] In the nommal
slanding pﬂl‘l.l.h'n.ig.;lahliml akall do deep
brwathany For ad leaat :m minuie paasing e

TomE ol I

€. Tuening hndlfdrm:mrﬁ,r Blandis,
in plucs the subject shall slowly bum hishee
bead from side between ibe extreme
pomtichs in sack mide. The boad shall be bald
ml gach exireme position for ol leasd §
segands Pesform for ai least thees complets

. Mioiving haad up ond down (U]
Sitandisg) 1o place, shall ilowly

mgwe hilafher boad up and down batween the
extrame pusition straaght ap and 1he exiremss
Itien wiraight dows. The bead shall be
d ut mach exire=e posliion for at famst §
seoocede. Perform Tor al least three

iy w.m-anwmnﬂ
ow (Rl
the Leat bondusior of maritos. The leaf
auhipect shall read the “ralnbew passags™ s
the end of this section.
[ G rionsce The tesi subject shnll
amile, and panerally ccnlon
fsce usisg the facial muacles. Continne
for ol leasi 15 seconds.

e e S

-411



22746
L ——
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g Bond sver and toueh Loss [BL The Lesl
subject abnll bend at the waist and tosch 1oes

ﬂ':mmw"::“ "
fegeing in plocs (] el aubpest ahs(l
perform jog is place [or & least 30 spoomls,

i Marmp! Beeathong (W), Same an exercies
u
Rornbow Paxeaps A

When ihe suntight serlhes raindrops in the
uir, thoy wct like # priam and form @ minbow,
The minbow |5 8 divislon of white light inia
mmdﬁﬂmnmhhh-hpﬁ
ol & round arch, with s path high
whave, amd is bwo ends upparenily beyond
the borizon, There s, o legend. &
beailing pot of gold a1 ome &nd. le book,
but ne eng ever finds it When » man looks
for somathing beyond reach, kis fnends say
b in lookang lor the pot of gold at the snd of
the manbow.

& The leat ghall be terminsted whenever
any single peak penotration exceeds &
Ermlm for half-masks and 1 pereend foe fall

cepleces. The tesl subject may be refitied
ind retested. If two of e three requiced iesis
are lesmineded, the M shal] be dermad
imadegunie. [See paragraph 4.h]

7. Calouwlotion ef Fii Fostons.

-.Thhllltlﬁlur#uﬁh:m
Quaniyia tesl equals the sverags
mﬂh!mhuld:?hln o,

b The sversge el conoentrakion
im the .T’h“ﬁ-'ul":l :}t:fm af m-:ﬂnﬂmﬁm
eancentraiion rning end
ol the besi.
& The sverage pask cancentration of the

challenge agenl inalde the raspirntor aball be
thi arithmetic average pask costenirations
for wach of the nine exercises of the (8al
which ar compubed &8 the anthmbe
sverags of the peak conceniratoos found for
#ach breath during the susrems

d The sverage penk comceniration for un
enercien may b delermined graphseally o
thare is not & grasl varstion i the peak
conbeniralionn during & alagle exerns

¢ jmsued o

hgum—-nébrﬂ“ llu?m
nite I Teaki
Ihﬂlhﬂnhhmd'lhlmﬂm ]l: .
tlclunmhh. Fram threr

LiFit

(]

0. Dther Regilrements

=, The test suliect abnll not be permitied o
wear § hall-mark or full faceplece mask i the
minimain fi1 factar of 100 or 7,000,
resprchively, cannel be obinkned. If hair
growih or inerfers with u
salialnciory fiL then they chall be aliered or
removed 80 oa b0 efiminabe interforence end
allow & satiafacbary GL U o satiafactory fi s
still ;nt atiained, lhﬂ:pl‘llri't nbhﬁm lﬁl.lllillﬂid
POsILYe- phegaune lor WE PHVEE
mirgirifying lraioms, & s
T plrabod, or sel-coata Lhing

BppaTatus,
b. The test shall not be conducted if thers
in whkmﬂ'm.mnh wkim and e

wrnling CE.
e If a tawt subject exhibite difll in
breathing during te teals, she or he kel be
refirred io @ phyalcian irined irrespiraios
dianaaes pr pulmonary medicies o delermine
whatlstr the lesl auhject can weor &

R wikkile pa har or hin dutoes,
o e e s
P woar the & renpirnior

Inrmln?.lll'.hiﬂ:mr d‘lwﬁﬂal.ﬂ:i:l
provide a satiafec uring mciual uss,
the tedd subject may roguent ancther ONFT
wiiich shall be performed kmrsedaniely.
EA 1es fil faciod card shall be
fenl swbject with tke lollowing
infermatinm:
{1] Mame.
!:Iﬂlhn“'i.llul.
jﬁmwmmuﬂw
each manufucturer. model and approval
mhrmmﬂmhp;nlwm

0 and signature of the pervop thsl
comducied the tesl.
milmmnnda?w“u"w“uml

¥ replaced weahly, whanaver
hn:ml:nrluumunuh L
encounbered, or whes the test ngend has
altered ihe fntegrity of the filtsr media

mﬂﬂ' certridgei/canisters shall be
dally or sconer if (here s any
iindicw tbon of hreak by the tes] sgeni.
10 In mddition, becauss ke praling of the
reipiminr may be alected. quanidative fil
testing shall be mpented immadiaiely whan

Mpee Lt wmbpect bew oz

(1) Weight change of 20 pounds s more,

[} Sigmficant facial scarring 18 1he asen of
ihet fnteplece sesl

{5} Significant denind chonges, Le. entiiple
Exlracians wiihiou Fﬂhﬂ;umum.
deniunes

(4] Reccnwtrettive of cosmatic surgesy. o

(5] Any siber conditban that may interfere
wilth lecepheos sealing.

15

A sumsnary of &l bl reaicls shall be
E::mdh ferr 8 yewrs. The sunmary shall

(1) Maree of test scbjoct ]

12) Date of testng

(3] Nume of iks sl condoctor.

{9} Fit factors pbiaimed from every
respirator tested [indicste manulsciioes,
model. size snd approvel nambaer)

Apprndia O o | 1010 1001 —Maical
Qhisatbpnaniren: Mandatlory

Thle mandabory sppendix comtalns e
medical gueslionnaines thet musi be
sddminipiered 12 all employees who are
exponsd by nebeston. tremalite, anthophylie,
aciizohie or & combination of the minerals
mbove the scticn level, and wha will
therelore be included In thelr emplover's
edical rmﬂll;lmhw Purt 1 of the
u conia 1] Mpdical
m:mﬂ. which must be sbinined far afl
mrw bidruw wha will be coversd by the
madical surveillance requirements. Par 3
includer the sbbreviated Periodical Medical
Clusstiornaare, which mus be sdmmisiered
io nll employees who are perindic
medical examizeuony under the medical
uervritinnoe provisions of the stasdard

LTS SRS BAREE
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1910, 304 — Enterprolation
o] ClamiBcstion of Ches

Thast shall be
umpr-d mr: sceoadance with
a profestionally scoepbed dasslfication

syvierm and recorded on s Romn
Interpretation Form. "Form S0 NIOSH (M)
an

K sbuall ba Inte ed
ﬁh-:“mwm;ﬂ s B-reader, &
eligible/centified radiologin, or an
::p-ﬁmu-i phyabclan wilk known expertioe

obed.

Llc}.h.ﬂmw-ﬂmﬂmnﬁ
ek i ograma male usider this
sechion, shall kave immedistely avallable for
referance & complele wet of the HLO-U/C
Intermationsl Clasiizaton of Radiographs
ot Preumcoond oeei, 1960

F o § 10 1eri<VYork Praciicns
:ﬂ rlag Controls for Automdtive
Braks lr Drperaticne—Non-Mandslory

Thes appandix is intended aa oe bar
smplayens in the astemotive braks and cluich
repair mduitry whio wish 1o redoce thedr
pployees’ asbeilos exporures deneg repau
cperalions (@ levels balow the new
standard’s wction Jevel {I!I.IEI;HJ DEHA
balveves that ampl in (hla industry
sactor ars lhely 1o e able to reduce sele
nlpl-upu';:puuu hut.;;lm
wm reerring Wi clice
mmﬂufﬁﬂ Sectrand A iﬂdTﬂT this
appondis. Thoes smployems who chooss 1o
uss thess controln end who achisve
-:;Inmn below the action bevel will thua be
able 1o wvold any berden that might ke
dmposed by complyiag with meh
enits as medical surweillance.

recordhenping. tralning.

. mnd raguiaied sreps. which em

trgaered when employes expoinies exceed
the scticn el s PEL

Asbesios gxposure in ihe satommotive beake
and clutch rpair indusiry ecours prmarily
e e replacemeni of clatch plates el
beeke pads, shoos snd bnings. Ashasios
fibers may become when an
gulomative mechanlc removes Be s Ehosion-
contuining realdar thal has beeo deponited a8
birakes and cluiches wear. Employes
FporTes In-nhﬂbnmdmu&h
elenning of the braka drum or clu

Based on evidesos o e ralemakiog
recard [Exa, B4-T4, =203, B0-144), OS6LA
Teedigwes it gmplo i braks
repanr opers bons im any of the
wark proctioes and esgoesnng cootrls
den in Sections A end B of this
appeadix may be sbde o reduce thaly
perployess’ exposures [o bevels below the
wotson lavel 1 Bherfac). Thess cantrol
mathods the relevant record mvedence oo
ibse mnd other mothods are descnbed in the
fallowing sectiona,

A Enclosed Cylindar/HEPA Vocuum System
Aethod

mmdunl;‘lyhdu-"nﬂm myabem uwedd
of e factite

In ehe 8 wukiied
represantatnees of the Halinal Laatitie for
Oiccwpalional G ety asd Haalth
during & healih hezsrd evaluation of

repalr Tacililes (Ex 4-203) conaisia of thoes
pomponenla)
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ma-wmhhmw

cover and enchose he wheed
A hoaa and pezzle that
s esle w in i cylimder; and

[#] A HEPA-Llisred vacuun used 1o
evacuain slsbome dust generatod wathin the

eylinder by the compressed alr,
To cperai the e the Braks sasembly
is enclosed in a iknl b viewing

brake u-nbg paria. The cylinder
wffectively isolutes axbesion dus! in (he drus
from the mechanics bresthing kose The
brake masembly iscleson cylimder I
svailable from (ke Nk Company * and
pesmps la two aizes b0 i brake drumae in the 7
Io-12-Ench aloe eange common lo sutamobdles
and leght tracka mnd the 12-10-18-nch akze
rings commnn to large commercial vehicles.
The cylinder is equipped with beilidn
compresisd-alr guns wnd a conneslion lera
waczure cloaner equipped with & High
Efficlency Parisculaie Air (HEPA] litier. This
type af Bilber i capable of removieg all
particies greninr than 0.3 mecroms fromm the
air When e vacusm cleaner’s Flier b full, 0
murl be replaced accosding to the
ranufacturer’s nstroction, and a te
HEPA -filiered dual cartridge reapiniom
ghould be worn dunng the process. The hiles
ol (ke varmm cleansr s nissomed 1o be
coniamioated with sabesios Bhers nnd
shoukd be handled carefully, webled with &
finie enist of water, placed imenadialaly in e

peopedly, When the eylmder a in place
around (be brake assrmbly and the HEPA
watuiom b comnpcted, comprassed sir ls
Bilown imle the eylindes ta locden the residae
broke ampembly parts, The vecuum
then evacusies the loosened malerial from
withan the cylindes, capiuring the sirborne
mitgrial an ke HEPA Nfles

Tha HEP'A vocuum syiles can ba
disconpected from the brake assembly
{sofabion eyhader when tee ophnder (8 pof
beang uped The HEPA vafuum ean then b
used For chulch facing work, grinding. or oiber
routine cleaming,

B, Compressed Aur/Salvent System Mrbbod

A eom nlir boss Hited al the end
with u hosthe of solent cam be used to boowen
he asbesio-contelning rendue snd o
::_I:'rm tho reauling airtrorne pasiicles in the
walveni mist. The mechanie should begin
spraying the aebesios-contamnatod prria
with the selvent &1 s weflicient duwtance to
grvure That the asbestos parliches ame nol
dislodged by the velocity of the soiveni
:;Ir..ﬂ.hnhl aaksenipn partiches noe

toughly wefied, the spray may be breagh
eloaer 1o the parts end the paris may be
sprayed ay necersary to Femove grease and
other matesial The sulomotive parts sproyed
weith the misl g0 then wiped with & g
which peus) then be di al

disposed
,pprapriately. Fags should be placed ina

lubelled plastic bag or oiher contatner while
they are wiil] wot This enaures thal tha
aibeaion Bhars will pot betasme alrboms

* Meztion of rpdesamm i Lonmenas] prodac
ﬁuﬂmm-imﬂﬂl
-

afar thy brake snd chaich paris kave e
'g::ﬂ-iﬂldw mhl:udmd rather
disposed mue! be washed Laing
methods 8ppropriats for the al
asbeslas-coniaminnted matern
CEHA befives (hat & varbant 6] this
compressed-air/solvent musl process oflers
advantages sver the compreased-slr faolen|
miiat techniguwe disceased sbove. bath In
terma of costs and employes protection. The
wurian! lsyolves the e of spray cens Alled
wiih any of sevaral sclvent clanncrs
chmmercially sviaidubls from suto supply
wiores. Spray cans of schnent &t mirapenave,
readily av le. smad waby 1o wis, Thase
cons will alen sove e, becauss no solvent
dellvery aysiom haa to be asembled. Le., 5o
compressed-adr et anpeinble. OSHA
baliirven that o apray can will dalives sobvenl
io the parts 10 be chenmed with ponsiderably
fess Tarce than the eltermative compreased-ner
defivary aystem described wheve, and will
thus gemeratn fower airbome sshesica Nhers
am the ir mathod. The
iherelore balinves thal the exponore leveli o
autamotive pepalr mechames ualig the spray
eamn/solvant masl process will be sven Jowor
than the exposures reporied by NIDEH [Ex.
B=283] for the compressed- airsolvent misl
ayiteim (008 [fex)

G Inforeation on the Effectivensss of
Vorour Conirol Meagures

The amount of sirborne abeslor genersiad
daring brake end clutch repaw opetations
dnpends on the work practices and
enginesring contrals used 1he Fepair of
removal netiviiy, Diata in e rulemaking
record document the S-hour ume-wirighted
average [TWA] anbeslos expoiars levels
grsocisted with warious methods ol brake
ard eluich repals sad remaval

WIO5H subsmited & repost o the mecord
entiilod “Healih Hazard Evaluation for
Automotive Drale Repair” (Ex. B-263) In
wdditmn, Exhibiie G474 seul 60=148 d
wxposits dals for eomparing the & "
concentratives af asbostos generated by the
wae of varow work prachsss dorlsg brake
sopmr opernlions Thess reporis presedl
expusioe data for repair eperationy
irvelving & Tanety of controds end wark
pruu [ comprosasd e ouit ths

& Lo [1E 1] aull
bruke drums;

* Upo of o bruak, wothoul @ wellog
o permove the evbenlod-coniaming residue

= Use of o brash dipped = waler or a
solvenl Lo remove Use sabesios-oomlaming

o

# Use of an enclosed vecwum deaning
ayelem bo eaplur the aalbesies-ooninming
residus; and

& Use off @ sobven| mintore eppled witl
pumpressed air 1o remove the residus
Probibited Methods

The we of compressed air bo biow ibe
sabenton-comt sining residse off ibe surfoce of
the brakes drom remaves (ba ressdws
elfectively bat simul prodaces &n
suborns cloed of asbesios According

exponzres of

using this o were as high

o WIOEH [Ex se-203), the

mechanics

ni 15 fibesa/ee wnd 8-hoor TWA exposines
purgped from 003 b0 016 [

-"!"ll'l-l'i.-
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Dir. Wilklam ]. Wicholson of the Mount Slaa]
Bohool of Madscine B-Td) e data

sh (1070 that indicated
lllmlund

& fow secopds daring

ot Becanss of
ruuhlrmdmhl:h ﬂuﬂnm
melng compressed abr. DEHA p!ﬂ.lhl-l-ﬂl
ihin practice in the revieed slandand

Mathoas

Whan dry brushing used lo remove the
mnmruw;ﬂhmmm

drusns and whes! sesrmbilion, peak sxposures

%

eanured by NIOSH from D81 G0 0BT
{'ce, while B-kour TWA. wers 8f the
new Flandards silble exposars lmil

Use of an
tnwalving & ::dmdaflhll comp m:iuu
the brake shos assembly I.I'I-dll'ul;
Particulsbe Alr (HEPA) Flber.
ﬁnm prosluced 8-howr TWA
expasures of 001 [fee end pesk

siandard's sction livel, 11 i deseribed in
deinil balow.) Dais collecisd by ihe Moan
Sinal Medical Center [Ex. 80-148] for Milfisk
of America, Inc. the macufactunes of the
brake amamhly enclosure system, showed
ikt for twio of three operationa sampled. the
lrpﬂl'l.iitfl:lnhmﬂmh alrbiorrie asbesion
fibers was nondetectable For the third
eparator samspled by ML Sinal resesrchers,
lhmm#.ll.rn which the suthors
o esbesion Ihll had comtaminated
Ihapuir.uﬁ clothing in the u;r-'l'l-n!
previoes braks ropsis
withou! the enclesed & m'ﬂwun
nyainm.
Bome autamgtive repale facitites use n
Ir howe e apply & solvent misi

o remove Use eshsalos-contakning residus
from the brake drums befoee mpair. Th

mechanles employieg thia matbod
sxpittisnioed ixpovares (B-hour TWAS) of 0.8

m::,-lipuh of S to 0,88 [fet. Thia
and & vartant of It that OSHA
betivies |s both less contly and more
effeciive in educing ﬁl}’ﬂlhﬂﬂbﬂ.h
‘lﬂu-llubndhpnuhuﬂ above in Seciboms
B

0. Semmary
In conclusdon, OSHA belinven that il is
likely that employers In the brake ard claich
repair will be able to avall
themuelves of the action level tiggper bully
izt 1he revissd siandard If they
canstienlio one of the three
n:l:lml described ahave: the
cylinder/HEPA wécuam sysbem, the
idlhi'ulm enethad, or the spray
ﬁ’ sobvend exist myatem.
G e § 1000 — S uhatance
tnformation for Asheatos—pon-
Mandayory
L Submiance Identifcson

A Subslance; “Asbestos” s the pame of &
cluss of magneaium mbicete minerals thal
ooour i Alkrows (ore. Minersls thel are
lncluibed in this group ar chryaniile,
motidalile, amolie. tremolbite sabesion,
anthephyllite sabesics, and acilnolite
asbeston

B. Aabeilos, remalile, #ni ilive, and
sctinodise are ued in the many |'I-I-I'l ol
bees-realatunt clothing, mlmnll-u and
clutch [inings, and & L:lhtﬂ%
malterizls inchading Oocr tikes, roofing lelte,
o ilicyg lea, mabaatos-coment and vhest,
wnd fire-rosistang all Asbestos in aleo

presenl (s pipe and Enaulatien
murli'l.l.ud in sprayed-on mnierials
localed on beams. in crawlspases, and
between walln,

G The potential for & prodict conta

wnhenlon memalite, anihophyllive. and
schinelive to relenss breatheabile fbors

on it of friabillfy, Friakble
meani that the malerial can be cramblod
wiilh hand pressure and |5 theralare lely o
emii fibers. The Fbrews or Nully sprayed-on
materials vsed for I'Irl':lwﬂ: insutation, or
weursd wre cansid 1o he friahle,
wd thay readily rebease abrboms her if
dinturbed. Materials pech sa vinyl-asbesios
Dooe tile or rocling felts wre considered
oonfrishls wnd liy dio nal emil adibeme
fibsra imnless NE}n—H o sanding or sawing
eperatione. Arbsatop-cemen] pipe or shes
ean Fmil airhorne fbem i tha matedals are
ud or saweild, or Il they are boken dunng

demclifion eparalsns,

I Permlspible exposurs: Exposurs o
wirborns mheston. tremolite, anthophyllite,
end scnslile fhere may ool excesd 0.3
fiber per culbic conmeter of alr {02 [fec)
averaged over the B-hour workday,

IL Healtll Harard Dals

A Anbeentcm; tremalite, anthaphyllite, and
wetinollie can causn diabling respiratory
diserer und voripos types of concers of ke
fisers wre nhaled, Inhaling ar sting fibers
from coriaminaied clothing or akan can aleo
reaidi in tepe diseasss, The sympiome of
thass diseases generally do ool appear for 20
or more fears after fntisl exposure.

B ure 1o nrbavioe. tremalie,

ibite, and ectinotiie has been shown

e kg hung capers, otk lamas, and
cancer of the slomach end colon
Mesothellomn bn @ rars cancer of the ikin
mambrane lnlrg of tha ches! and abdomen
ioma of mescihelloma include shosiness
bawath, pals ko tha walls of the chesl, and)/
or shdominsl pain

NI Rosplrators &nd Prodective Clothing

A Resplirators: You ars required 1o wear 8
reiplralor when perflorming Lashs that resuli
in msbwaton, iremotite; anthophyllite, and
actinobils exposure that tha
parmissible axposure limil I'IE..l of 02 e
Thess conditions can occar while
empleyer i in ibe process of installing
wngineating eontrals io reduce uabesio,
emaliie, l-nlhnph.h mﬁnﬁnﬂhlh
EXpOEUTS, OF ene cootrole are
umw,!'-l];hm h.u"&'" uuhh-{u tremolile,
un e, aciln ul:qmmﬁm
purifying respirators egu writh a high
wfficioncy parbiculate wﬁﬁ] l'lllnnn b
used whers airboms sebesion, remallin,
anthophyllite. and scimolite Aber
ponoontrutions do ool exoeed 2 fice
ptherwise, l].hl.'uppl.l.:d. posdilng-pressuse, Iull
fecepiece reapiruior munl ba wied.
Disposable respirators of dual masks anr mol
prrmatted to be wed for asbesice, remaliie,
anthopkyltice, and actneliie work, For
ellective mlﬂﬂ-ﬂﬂ risaplrwtors musd Bt yoor
fucw and d emagly. Your employer fs
required 1o conduct fil teits when yto s
firnd anslgned a resplrator snd wvery § mantha
thersafar. Respiraiors abould nel be
leosened or removed in work sltuaibons
where thalr use Is requined.

B Prodective Clothing: You are required ba
waar prolective in work srone w bhera
srhauton, Eremaliin, ant ¥llite, and
scitncliie fiber comecentraiions excead Lbe
pereisalbie sxposure limy (PEL) of 0.2 {foc 10
Fﬂmlmléll‘ﬂﬁnllhﬂﬂlhliﬁu‘h Whli
protective clotkiog i your espluyer
sl provide you with mrﬂmn
Urlows you wro working on o lerpe asheston
Eremolibe. l.ulﬁ:q:h;lll‘ln.l.udlclhuhb:
removal or demcliton project, your emphayes
mnil alio provids a changs room and
weparais bockem for your sieeel cothes oed
contaminsted wark clothes, If yos are
working on a lorge sshedton. tremalite,
mwﬁyﬂm. and aclinokite ramovel er
de project. and whers i is fessible 1o
dﬂmmlﬂﬁﬂ'ﬂmlmﬂﬂl s clen
reom, shower, antd decontnminatbion room
conllgeous o ke wark ares, When leaving
the work ares. YOU mas] rEmave
conlaminaied ing before procending o
the ahigwer. I the shower | pot admcent |
it work mren. Yoo mukl vedsum your
elothing before procesding o ihe change
room end shower. To prevent Inhalisg fibern
in coclaminaied I:hl.rtllm-uml and showere
beive yous resplraion on enkil you besve the
shower and anter the eloan changs room.

l\'.ﬂhpmﬂﬁmdlmtmdﬂlm
A, Waries thal mm
mmmm
mctinolite s preceni inclede:
L Empty asberios, lrmll-l.ul.hphrﬂm.
-uﬂuuﬂhhﬂwh.
I.Frm'llmuudmnmmm
trimmings, or reject material,

'\--'!-r: L"@Eﬂ
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22755
-

4. Househeeping wanle from irweepleg o= presenit in the form of severn] well-condwcted IV, Barvelllasoe and Preventive
wiCuwming studies dm% Conpiderubons *

I.Mhumi.m‘dll.uﬁwhﬂhh.ud exposed workens, lemdly conlact af A poind above, exposuze io asbasics,
mctinnkiee Inulating mutorksk and persoms near mebeaion, Eemolil. tremolite. anthophyilite, sed nctinolite hes
that ks removed bros Ild.hu.p an 1, aciinuliie mines Thess been bnked 16 an ircressed rek of hicg

& Building that condaie sebeaton,  giudees have shown o defiaile aessciation cancer. mesothell vma, gasireiriestina)
tremalile. an ifn, mnd aciinolile bktwein axposirs io eibeslon, remalile. eancer, und ashanioals smong sccopationally
u-nﬁlfn:-rw ding renavation or umuﬂlhu.ud l?ﬂlnﬂirlﬂﬂ . expoend workers. Adegusle inpin
demali incrensed ipcidence canger, plewrn b datermlee an ee's polential foe

lﬁnﬂlni.ruh:ldllpnn'hhpmhd:lﬂ und peritonsal ssesciielipma, gastroiniesilnal © mlmqm-wmq .ﬁ.m uch &

camcer, and sibesloals The Latier lon cancer, from o mabietics. Iremolits,

B Empty s citn be Msliened
w&tnhumm cived imta alrtight
entilainers bor dispoaal. I‘.Mlll akippleg
m“ﬂ.ﬂmh.hl;hulm:l ghould ke

'l.‘.- 'll’mnhpu disposalle plp-lrlll'l:m-

.lln.iipblbldl-l.ud..hn‘! b wprayed
wiith u fine waler misl and placed inlo s
lababed wasie ontainer,

. Process wasls and bousebeeping wanle
abinzid e wetlod wilh waler ot 8 mixfure af
waier snd warfactiast prior io packeging in
disposabile conlainam.

E Muterial eoninkning sebestos, tremaldine,
mnthaphylliie, end sctinclite that is removed
from bl i:-i‘:- alin leak-

plastic-Haed

aatle-lmed metal
tontalners. Thees wantes, which are removed
whils wel shaiold be eealed in coslainems -
befors they dry oul o minlmiee e relesse of
sabentor. tremalite, an liite, end
wctinalite fbera during ha :

¥. Acceas to Infarmaison

nak of protective squipment
B Your employes is required 1o delerming
you are belog exposed o sehestoa,
tremolite, thﬂmph:ﬂlﬂl_lnd mchinolile. Yoo
ﬂmumnnhl tha right 1o

megaaremenis wad bo
'I'llllhiﬂh ta elitained. Ydur employer in
mulmln hlnrn:fud‘rnw expoaiate, and.

ebove the peremlssibls
llnihh mﬁmﬂmhﬁmrﬂd
the metions thel itg taken 1o reduce

Fur gxposmre by ll'"-hlﬂ-lhﬂ'lﬂﬂllﬂi!ﬂ'ﬂ'l-

muﬂﬁlhm l'nf[;i;; pariod of your
&m 1 plus thirty [30] yesr.

. Yodar l:-plu;rn'llmqu.:ﬂdl.nnllﬂ
your expodur and medical records (e your
phyeician of deifgnaled mpresenlslive apon
Four witien reguesl.
Appendiz H e | 1910.100 1—Medies]
Swrvaillancs Cuidelizes for Asbeing
Trezsallls, Anibephy|libe, aml Actinalite BNoo-

Manslaiory
L Route af Entry Inhalstion, Ingeston
I Texlealogy

Clindca) evidence of the sdverse eflecis
masaciaied with expoaure to mabestiog,
tramolibe, anthophyline snd actinokibe. i

disalling fheatic lung dusease thelds caused
oaly by exposure io sabeitos Exposure fo
nsbetton, tremolie, snthophylhee. and
wcheolite haw also been meoclaled with an -
increseed incidence of esophageal. kidney.
leryng=al p and buccal cavily
cancer. Aa wther kmown chrenie
coruphtional diseases, disease arsociated
wilih nxbesics, tremolite, anthaphylhite. and
l:l-lhr ly mppmars abaod 20 years
firit cctusrence of ixposlre.
anhﬂmanh effects ssacsinied
with Expossns b sabedton. tremalile.
antbophyllite, and actinalie
Epldemsolapcal wludies indicate that the
r'IH: nl'hr-w:uﬂu supiaed warkem
rethes |8 grestly (noreased
wﬂlh-l:hl

hn;uum RMECNE BOE:
expostd smokers
'l'ﬂlllh.lﬂ-lllnmn'l

RODIMOkETE
| cesaathon of
menokling will pecluce Use risk of fang cancer
for m person exposed 16 msberion, tremokite.
and actinalite bat will nod
rethste it bo the sams level of riak o thai
eutating for an exposed worker whe has
never Emoked

Ill.ﬂpundﬁ;ﬂ-mﬂhpum-hhud

m&pmwﬂhﬂumu
guitrolnisatinel chicer ndoced by exposurs
1o sabeaton, framaliie, mnthophyllite, and
aciicolile are mot unlgee, pxosp) thal o ches

of un exposed pabent wilk leng cancer
mnay show plewral o
calciflcation, or fibrasin toms
charscheriutic of peescihelicma '
shorinens of brewih paln in ke walks of the
cheat. or abdomizal pakn. Mesotheliomn bas
# much jonger lntency period compared wilk

c-ln-m I:II YEArS wersun 530 years]

IIMhEﬂﬂm-mﬂdqu
hlpfn-n.ni!lmm:ll:wnthn were firs
1o aabesing 8l am sarly age.

Masothetioma la always fatal.

Ashestosls |8 pulmsonasy Rbresls csused by
the accemuelgtion of ssbesion fiben [n ika
lungs. include shorineas of breatls
coughing. ﬂnhlﬂde-lnﬂ!rnl
slcknem. When tha fi B WOTAENA,
whostness of breath octurs even &1 et The
dhagnosin of sibesiotis i baved 60 8 history
of exposiew Lo asbsaton. the prescnce of
charscterivie radiclogle ehanges. end-
Imepiratory ereckles (rales), and other chileal
Pestures of Abrealng heg disgase. Plewral
ﬂm-nmmumm X
roys takien during the éarly atuges of the
dissiee. Asbeatoals in often » slve
Mmhhﬁm ﬁn%:n:w
mxpoane. alibough this appears 1o bo s ¥
Imdrvidualized characierivtic. In severs casen,
desth may be oaysed by resplratory or
cardiac fwilkare.

anibophiyilile. aad sctinolis 46 nol presenily
exisl. However, some iesis, panicyiardy chesl

X-rays and pulmoasty function este. may
indicaie tBal un emplayes has been

wmld io webesion, remoding,
un' iie. snd actimohle. inoreanl
ber risk of developing exposare-relal

chronie disrases. i ks i for the
Pawche zudni ﬂn&iﬁmm 1
operaling Gne oETapRTEDGY
expasurs io sebasion tremokite,
anibophyilite, snd sctisolite is likely to oocor.
Thim m particalardy imporiant in evalusiing
medical snd work higlaries aod is condocing
phiymcal examinatsons When an sctive
employes bas been ideviilied an having been
ovehe i asheatoa, tremaliie,
e, and sctinolibe, meavaren taken

by the ezployer to wleméinale or 1]
further exporars should ales lower the risk ef
serioun long-lerms consequences.

'.I'hlllm.|:ﬂ|:r_|-1.l required l-u.i'n.llllu-h u
medici] surveillance T
emplayess who e or r:pundm
ashenion, tremabie. anthophylbie and
sciizobite 8l or sbove the action bevel L1
Eber per enbic centimater of air] for 30 oo
muore dayi per year and for afl esployess
wiio wre 10 wiest & degative-priddioe
reiplrstar, All pxaminations nnd peotedunes
misl be performed by or ender the
wppervingn of @ Hoensed phywician, ui &
mepsonnble time snd ploce wnd wl oo cos b6

AJ'IJ:-:E broad latitude &
ﬁl s in pres ¢ iats 1o be
B e s e
rEaIres ]
elements in the routine examination:
(i) Medical amd wosk Bistosies with apecial
emphesiy dimecied to symploms of the
tory sywiem. cordicvascular wyaiem,
i e lreER.
ful alicn of the resperatory disease
qmmn.mlu cenlslned s Appends= [).
ul'.l A phyvical pxamination including a

M I]m m‘mﬂm

wmployes’s forced wilal expacity [FYC)and
explralnry

b oe

e 1 i

forced o1 one pecond

liu:ﬂm laboratery of eilbes beal that the
mrr&nm phytbclan deema by sound
praciics 36 bs neceassry.
pnaﬁ;.:fﬁhﬁlhh 1?1 ﬂumm;..h;
oy ot lem 1o
ploveri covered, mere clten
Huumndlﬂbrhmmlmu
yuldlap: and gpon termination of

yeenl
The employer @ reqguied to di tha
phyalcisn wilk the following wnul-w. A
copy of this mnd

duuip'lhmnlm Ili'p:lﬂ?ﬂ'l-d'nﬂil - h,

e S

— e E——

. .
— e

E
|
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relnie 1 ashasies expotune tho :q:hg.r-‘.
representatove level of exposuns b webegios,

. Enplore
muﬁmhrﬂdun{;nﬁul,hm

atalement hlhlthphj o & b
slctinn o the resslis of

ﬂ:mﬂnﬂlnmhlﬁm and of any sedice!
condiblons reliied 1o sabestos. tremolite,
anth Mite, and acilnolite exposurs that

explanation or estment This
writlan epinion mall not neal spacific
Findings or diagmoses unrelsted to ewpowurs
1o naberios, tremalie, hyikte, end
actinlite. and & copy of the opindes musi be
provided o the sfected employes.

PART 1826—{ AMENTED|

B Am citation (s added 1o
Subpart D ! Part 1828 1o read s
fallows:

Anthority Secs 4.8.8 atianal Salely
and Healih Ao of 1570, 22 i, B55, B85,
B57; Sec. 300, Contract Work Hours and
Balety Blandards Aci [Copairvction Salety
Acil 40 U580 133, and Becretary of Labors
Chrders 12-71 (38 FR &7E4) 878 {41 FR 25053
or -l (48 FR 35736), as applicable. Sections
1028550 end 1522 3% alio issued under 29
CFR Part ™M1

B Paragraph [e] of § 192655 ls bereh
mvhrdhmdﬂh].lm i

f1EMLEE  Gases, vepsors, lumes, douis,
wndd miis

le] Paragraphn (n) and [b) of this
sectiom do nof apply to the exposors of
empl to airbarne asbeston,
tramobite, anthophyilite, or sctinolite
dust Whenever any employee i
expioied 1o alrborme aabeatos, umalile,
Iﬁlhﬂph]'lullqﬂﬂ'r sctinalite dust, the
requiremonts of § 1928.58 of this ttle
ahall mpply.

7. A pow | TRIE.5 in added to Sobpart
D to read & follows:

oy WL
Bt hl:.dj:-.i-uuh,

(8) Scope sro applicatien. Thie
section applles 1o all construetion wark
Inchudig but Aot kil (0 e

an o
lollowing:

{1} Desmolition of salvage of siroctures
wheers asbesi
o7 aclinolite s present;

1] Removel or encapsalition of
mirterials confaining arbesios, tremolite,

hylite, or actinelibe

[3} Construction, alteration, repair.
maintenmnee, or reneration of
atructores, §o or pariions
ﬂ:ﬂu-n-!. that eanisln asbeslon, tremallie,

h:,ruh.lw ﬁlﬂm
1 & ucls camlalning
Il tow, tremaiiis, anthephylbite, or
actinalite:

[5) Asbesios, tremoliue, biyllite,
u:; actinolite wﬂifewmm
[

[8) Transpariation, dispoanl sforge,
or mﬂilﬁ“ﬂl ol nh?u remolite,
'li'hﬂilﬂ'l-rl te., or sotinobl prnd‘l.llﬂl
comtnini a;hulnl. uuu:]m
enthophyllite. ar sctinedite en the aite or
location &t widich constroction activities

L1 ] mrmied,
[b] Definitians. =Action level” means

- &n airborme concentratlon of aebestos,

bemolite, anthophylliie, sciinolite. or o
pombinntion of these minprals of 01
fiber per cuble centlmmter {[fec) of alr

Ind:lllnlhhl [8])-Bioar tiame-

sverage.
J'Ihﬂln' includes tile,
umosite, erocidolite, te mpbemine,
anthophyllte asheatns, artinalile
mebestos, and ony of thess minera®s that
has been tl:ln'inllr trented and /or

mllered.
" Aanipinni " means the
Amalsinnl Seeretary of Labor for

Occepaibonal Salety and Health, US,
Department of Labor, or designes

"Anthorized " means ony
purson auorized by the employer and
required by work duties 1o be presant {o

tad nreas

“Clean room”™ means an
umcontaminaied room having (aellitise
for the storage of employees’ strest
clolhing and unconteminated materials

and egistpanani.
“Competent person” means ane wha
s capable of ldentd existing

asbestos, tremolite, anthophyliite, e
aciinclite hazards in the workplace end
who has the suthority to lske prompt
corrective measures o eliminate them,
ns apecifisd in 20 CFR 1828.32(0]. Tha
duties of the compeient person inelude
i beast the following: establishing the

negative-pressure enclosure. ens im .pa

employee exposure moniforing mmﬂ:g

by the siandard; & that all
ll!l:]ﬂ'.‘l'_l"ﬂl witking such an
enclosure wear the uppropriate personal

pm!:tr:ﬂw equlpmirsni, are reined in the
use of appropriste methods of
controd, and use the hygiens hE“."

and deconlamination procedures
ed in the slandard. and
srgineering controls in see are ln
eperaiing condifion and are
tioning preperly,

Detontuminatisn area”™ means an
enclosad area sdjacent and connecied
to the regolated ares and consliting ol
en squipment room, abiower mrva, and
clean rpom, which Is nséd for the
decontumination of workers, matedial,
sl equipment contarminated with
anbesrios, emoliie, anthophyllite. or
actinalite,
uking S T e S

oul of any ko
tructum] member
ru}.ng. remay
aabaaios, remo I'ln. anthophylite, oo
ectinollie prodocts.

“Direcior™ means the Director,
Mationa! Institule for Dooupational
Safaty wnd Health, U8 Depariment of
Healih snd Human Serdees, or
designoe.

“Employes exposmre” means thal
exposare to sirborne ashestos, fremalite,
anthaphyllite. acHoolite, or a
comblartion of these minerals, that
winld ecour if the employoe werne nol
uslng respimatory profective equipment.

"Equipment room [change room)™
means & contaminated room located
wldliiu the decontamination area that ks
sopplivd with lmpermeakds bags or
containers for the dispoeal of
coniaminaled protwctive clothing and
gl penenl.

“Fiber" means & particulaie form af
asbestos; tremofile, an [lite, o
nctinclite, 5 micromaters or
i lengih-io-dinmeter ratio Dflnﬁ:ll ita
L

“High-eflldency particulsle als
{HEFA) filter" msans a fllter capable of
brupping and retaining st least 007
purcent of all monodispersed portiches of
0.3 micrometers in diemeter or brger

olited prea™ Eeins an area
B‘III ished by the employer to
demarcale areas whers alrborne
concenirations of asbasios, remolits,
anthophylite, actinolite, or a
mﬂﬂnllhlﬁﬂ]l :u minerals exceed or
CEN FEASITE expecied lo excesd
the perminsible Hmilt. The
regulated aren may take the form of (1] @
enclosure, as regaired
Impr{ e8] of this eection, ar (1) am
Erea demarcated in ln]mumn that
minimizes of employees
d to ashestos, tremalite,
unthophyllite, or actinolite,

“Removal™ moana the taking out or
siripping of ssbestion, tromolile,

n lits, ¢ actinolite or materink
containing asbesios, wrmallis,

anthophyllite, or sctimalite.

—— ==
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- Table B

tinated Asbesben Related Cancer Mortalnt 100 000
By Wu=ber 01 TEdrs ExpOied AN LAGOSuTE LEVE

Asbestod Tiber
cohcentration 0

\fimi] Lusng Tioma

gnéer mortalil

100, 000 expoied

Bastrointestinal?  Total

| feir Expoiure

01 1.2 &5 0.7 4.8
0.2 L] 3.8 1.4 F4'
0.5 3.0 .6 3.6 T4,
2.4 iag 138 .8 2064
4.0 88 215 Z2B.8 591.0
5.0 360 ] 3.0 TeD.0
1.0 T1% GE4 715 1470.5
20 year gapogure
[ F 133 73 3.9 225.9
0.2 T8 185 27 .8 451 .8
0.5 &9z k[¥] " 1523.2
.0 2113 08 271.3 4392.3
4.0 gETE Fai ] 527.8 8511.8
5.0 L a7 650,49 TO4TE.9
0.0 =i 6024 Teir.? 135067
A5 yeari siposure
0.1 n a2 23.1 3361
0.2 450 1E4 &b .0 &70.0
o.5 i1d3 807 a3 N 1664 .3
2.0 a5 1554 &4 1.8 e211.8
4.0 B4 2924 Bad,) 1220%.1
E.0 12118 3547 103%.8 1a85& .8
0.0 1851% 6147 18515 TEHT 5

| Assumes exposure beging at sge 25, Risky are calcu!sted asing U.5.°
sale lung comcer backgroand rates for 1977,

2 Estinated as 10% of Turg cancer risk rather than calcolited vsimg

dase-reiponie Informalion.

Beveral comments should be made
regarding the resulis in Toble & h
excess rolative riak in lingar o dose, the
wxcess martality rates given in Table 8
nre noi skrictly linear in dose. Therefore,
lfar example, the rsk at 2 [foe s not
exactly 4 times the risk at 0.5 e,
ihough there (s & closs approximation. It
mllmhwt I'leﬂnd:ﬂhfnr

periods of exposures do pol
appear 1o be & straight forward
multiplication of the riaks of ahorter
duration. In the longer axposare
entegories. whers exposures wil affect
older workers, some adjustments have
beer mode for compeling rsks which
mre likely to sffect the death rote from
lung cancer. In eddition, when looking a1
ipial canocer risks, it must be
remembered that these inclode the risk

of mesathelioma, which is related to
fime kn en exponentinl fashion.

As ean be ween From Table &, the
prodicied rl-ltrhm T:liuhlhtltli:;l in
i toly equal i the CATCER
rlgf for one year of exposurs and to
iboul kall of the fsk value faf ling

" capcer in the 20-yesr exposure group.

The excess riak of messthelloma after &
lifetime exposare (45 yoars] 1o asbealos
s mpproximately one-thicd the Ufetime
excess lung cances rlak. These
ellons compori with observations

several populations, where mortality
from mesothalioma is observed 10
comprise approximately 50% of the
pxcesd morlality from lung cancar.

Using the equations given earller, amd
based on the calculntions in Table 8
DSHA predicts a lifatime excess risk of
totsl cancer lor a Hlelims exposurs (45

n

years) 1o 2 /oo as 6411 excess diaths
per 100000 workers, or spproximately
4 per 1000. Since risk from a 20 year
exposure (0 asbesion may aleo be of
Intereal, the models predict an excess
eancer moriality of 4392 dealthe per
100,000 workers exposed at 2 1/ oc for 20
YEars.

in tha PEL from 2 ffco lo 0.2
{/cc reduces the sk from lifetime
wxporare from 64 per 1000 Lo 6.7 par
1000, Similarly, for 8 20 year sxposuse,
the risk s reduced from & per 1000 io

4.5 per 1000, & 90%
reduction in fak. The lifelime rsk from
one year of follaws m similas
coarse. The risk reduces from 206 per

1?1,!::!1.! 2 {/ec 1o 30 per 100,000 gt 02
Ifec.
Lastly, Table B containg raks for
levels higher than 2 ffcc because OSHA
coniraciion) may $11) ba ot o Hghar
may & ! these
level. This thon of workers would
consequenily experience o much gresler
reduction in rdak by reducing expasures
o 02 [feo or lem. #7, 1o the
waxtent that the controls that are
installed 1o meet the new PEL result (n
balow 0.2 {fce, cancer risks
be reduced 1o o grester extant than
indicated in the talils.

V. Quaniifying the Excess Risk From
Asbesiosis

The Novembar #al included a
quantification of excess risk af
mibeatoais. Ashostosls is u al

pnary fbrosis disgnosed on the
wela al exposure in
asbeaton: | i charactierized by
radiclogic io the lung,
breathlessness. lung hunction,
and ather clinical features of Nbrosing
lung disesse. Asbestosks can be
manifested In o range of degrees of
severity and can resull in disalbllity and
d!..::' 1 by the lung
early responas o
mshestos exposure ls fermaiion of
which are opeque patches
e an chest Iﬂrl.q;n presefice of
plagues may indicale an Increased rigk
of luiure development of msbesiosia. bal
ihin is nod ceriain, Although the
pignificance of pliural plagues in terme
of dizease la not elesr, the precence of
plagues is nol normal

Ashestosls his been known 1o

progresa of worsen afler cessation al
to gsbenios, probably dur lo
brreversible injury and/or the retention
of psbeston fibers in the lung. In addition
i function impalrment. sshastcels
io increased asbesios-

related mortality, Increased resistance
created by the lung obatruction can lead
to beert Lailure.
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AFFERDIX C

FIBER SIZE DISTRIEBUTION - TRANSMISSION ELECTRON MICROSCOPY

The standard methods for measuring asbestos include counting che
fibers by phase contrast microscopy (PCM) at 450x magnificatiom. Since
there are 1imica to the size of the fiber that can be sean by PCM, the
standard requires that in order to be counted, It sust be at lesst three
times as long as It iz wide, and be at lesst 5 microns (um) in length.
Thus, many of the fibers that are small are not counted. By conducting
tranemiseion slectron microscopy (TEM) analysis on a few of the samples,
we can obtaln an estimate of the number of fibers present that are smaller
than 5 um in length or too thin to be visualized by PCM. the significance
of these fibers to cancer induction is not fully understoed. It is
suspected that the wvery thin (<0.25um Iin width} and long (>Bum in length)
fibers may be the most potent carcinogenic sgents (Waltonm WH. The nature,
hazards and assessment of occupational exposure to alrborme asbestos dust:
A review, Ann Occup Hy 1982. 25:117-247). The very thin fibers would
not normally be counted by PCH.

In order to address the [iber dimenzions of the asbestos present at
Friction Divislion, four pamples were analyrzed by cransmissfon electron
elcrogcopy (TEM)., Results of thess samples are given below in Table I.

TABLE I
ASBESTOS FIBER RESULTS BY
TRANSHISSTON ELECTRON MICROSCOPIC ANALYSIS

SOURCE TYPE FCM TOTAL % >3 mierons
FrSu £/

Mixer Personal 0,85 2.54 33

Tabla {drum) Personal 0,51 2.70 19

Preform Area 0.66 2.58 26

Freform Area (cowl) 0.51 i.39 37

0
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