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Aotostos is o genariec term that describes a varisty of maturmlly cccuwrrdng filbrous,
incombustible silisats minerals. Although tretssdously valuable ¢o industry, these
minarsls bave tean olosely linked to astestosis, a degensrative lung-s disense,
and to lung capcer, The Occupational Safoty and Boslth idminigtratien (OSEA}, thersfere,
bas reguleted employes exposure to astestos sings shortly eftar the agenoy'!s inceptien.
OSBA bas dsfined agbestos, estahlighed standardg for its uss, and sat permissible sxpo-
gure limits. Tha initisl airbornes aatestos fiber 1limits have been reavised downwerd.
Ragulations under ths OSEA asbestos standard are covered in 29 CFR 1510.1001. Asbestos
expogure in Ontaric is regulated under the Oocupational Eealth and Safety Act (Ravised
Statutes of Ontario, 1580, Cbapter 321, August 2982). Expesure limits presently d4iffer
under the two regulations; however, industrial hygisnme work prastices to control dust
and fider in sir are ths sama.

Six fibrous minsrala, megbers of a family called silicates, are recogaized as asrestos:
chrysotile (white wpbestos), actinolits, amosite (brovn ssbtostos), anthophyllite,
crocidolite (blua asbestos) and tremclite. Commercially, chrysotile is the most ispor-
tant form of esbestos, accounting for approxisately 95% of tha asbastos used in North
Amsrica. Some tale cogtsins. various amounts of asbastos.

Asbestos ham about 3000 different uses, with approximately two-thirds being used in tha
conatruction industry in building products, ingulatimm, friction materials, apnd textiles.
Manufactursd products hove includad reinforced msbeatos cement sheets and pipes, petchang
. and taping compounds, floor and ceiling tiles as well as paints, ccatings and saalants
containing asbestos us reinforcing fillers, pipe linings and f£illere for verious liguids.
Friction producta include clutch facings and braks linings for sutomobiles and trucks,
) raalroad cars, airplanes, and industrial machinery. A variety of other uses are kmown
including thamtar curtaine, fire blankets and other tharmal mrotsction, flltratiom
materials and, uutil rocsatly, dry well pateh compounds mnd imitation fireplace aahes.

Once incorporated into manufmciured items, barards resulting from asbeetoe are less
protable, en long as the substancs is not disrupted. Howsver, tha fibere are nearly
indsgtructible, and & potential hanlth risk arisss wbanever agbestos fiders sre set
free, reslting is airborme asbestos dust,

Heelth Baraxds
Agbestos exposure can causs ngbegiosis, cancer of tha luxgs and digestive tract, end
mesothelioma,

Agbestosis is & diffuss fibrotic lung disense caused by exposure to high comcentretioms
of asbeatos dust end fiber, usually aftsr meveral yoars of exposure. Ihs onset of
agbeptosis appoars to depend oo dust and {ider concentrstion, fider shapes, type of
apbeptos, and length of exposure., Usually, the diseass becomes svident 20 or more years
after the first exposure to asbeptos. Onoce establishsd, however, a highly dieabling
pReugoconiosis can progress even after exposure bas cembed.

Bronchogenis carcinoma (lung canzor) and mesothelioma of the pleurs and peritonsum
(cancer of wembranocus lining ©f ths chast end abdeminal cavitics) are also mssocinted
with apbestos exposure. Excesses of cancer of the larynx, stemach, colon, and rectum
have also been observed. Soms forms of asbestos appear fer more hazerdous than otbars,
As with asbestosis, there can b» a long latent pericd, gensrally more than 25 years for
masothelioma., The mechanism of action is pot currently koown, Asbestos is different
from most chemical carcinogens bscause it is not matabolized. Thus even limited expo~
. Bures to high lavels leads to continuing prasense of inhaled aslestocs particles or
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fibers within the lung. These can translocate to the abdominal cavity and to other
tissuss. Ths prognomis for ubgntoais and asbestos-induced cancer is generally poor.

Riske of digeass due to asghostos axposure have not been defined clearly for all cscu~
pationsl) groups known to hawe pignificant exposurs. TFirm apidemiclogical data are
available cnly for boavily exposed workars smployed in asbestos mining, manufacturing
and insulation handling. Howawer, thare is evidencs that ths prodlenm is more widsspread
than previously telisved and that workmrs from a variety cf trades and oocwpaticams,
including painters, eleciriciaps, carpentars, machinists, boiler makars, pipefittars,
mochanics, welders, and othsrs, may be at incrwassd risk, The issus of riak of disspse
from asbesstos expoduwss is further complicatsd in tbat smokars who have bhad astestos
ox;:»aun tlearly have markedly increased risk of developing lung disease relatad to
apbeeton.

Agbestos expogures within Ford Motor Company may ocour fremi
. dngulated pipe covering for parts washers and cleansrs, steam and bot water linss,

+ Inawlated coverings for boilers and associated perts in powerhouses., Drying oven
end furnace insulstibn. Asbestos blocks, bricks, sheets, snd slseves.

+ Clutch and brake linings for various machinery epd tramsportaticn equipment (power
prespea, conveyor belie, hi~loe, locomotives, tow tractors, trucks, automobiles),

. Bigh tempersture gasket materiales for menifolds, pipes. 6
« High tempsrature blenksts, gloves. 81157
. hpbestos-containing parting compounds, certain tales., Filtretion media.

Since we GO mot panufecturs asbestos materials, exposwres ars rrimarily limited to
those wbo work with asbestos-containing products. However, thass exposures ere no
less significant. Employse exposure can gensrally occur during paterial handling
and maintamance of agbeptos-coptainming frictics materials. Exposure can ocowr during
grinding, sawing, sanmding, drilling, or ovtbarwise disturbing or finishing esshestos-
ccntaining products. Damolitien, Temovel, and repair of astestos covsrings and
coatangs offer other sources of worker exposure. Insulation removal or repair end
ekes and clutch sarvicing can be especinlly hazardous.

. Epployee Exposure

bt
Perrdepible Occupational Exposure Limits {PEL) - Breamthing Zoms Concentrations
Erght-hour time-woighted average expobure: 2 fiders longes then 5 micrometere per
cubic centimeter of air (2 £/cc 5 ym). Ceiling concentrasticn: 10 £/co 5 mm.

Ontario TWAE FEL for amosite, crocidolite, and other formas of asbegtos ere 0.5, 0.2,
end 1.0 f/oc >5 Jm, respactively, The Ontario ceiling PEL for amosite, crocidolite,
and other forms are 2,5, 1.0, and 5.0 f/ce >5 pm, rospsctively.

Mathods of Compliance .
. Engioesring controls, such ss isolaticm, enclosure, local exhaust veniilation,

and dust colleotion are requirsd and should be ussd to meet the PEL.

. Complisnce with ths PEL may not be achisved by sole use of respirvators or shift
rotation except undsr ppocial comditiens approved by Industrisl Hygienms.

« AYl hend and power opersted tools, which may produce or relesse asbestos fibers
in excess of the PEL, must be provided vwith local exhaust ventilatiesm.

. Insofar me practicabls cor unlses the usefulness of the product would be diminiabed,
asbestos must be handled, mixed, applisd, removed, ocut, scored, or otherwise
- workad in a wet state, Wet mothods of control are very effective in suppreseing
sirberna ascestos fiber and dust in pipe and fumnace insulation repair and demolitionm.
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+ Exployees who may be expossd to asbestos should be trained in safe work practicss
and inforped of the provisicns in the OSHA msiestos standard and in this bulletis.

+ Evary employes sngaged in ths spraying, demclition, or removal of aebeetos-
oontaining mmterisl shall be provided appropriste respiratory protection and
specia) elothing (coveralls, hood and foot coverings, and gloves).

+ Only approved respiratory protection, suitabls for tha concentration of msbestos
expacted, is to be provided, ‘A respiratory protection progranm is mandatory for
osrtain oparationa.

" . Double locksrs end speoial laundering procedures for asbestos-gontaminatad clothing
ars reguired,

» Special changa rooma are required for exposures exceeding ths FPEL.

Monitori

Toatial end periodic monitoring are required., Sampling frequensy shall not exceed
every six months for employess whoss exposure t0 asbestos may bs foreseen to exosed
thp -FELs for the IWAE or ceiling concentrations.

Modical Pxaminaticne

placemsnt, annual, and tercisaticn-of~employment msdical examinations are required
for employees who are exposed to, or were in excess of, 0.1 £/co seven to sight-hour
timo~-weighted aversge exposurs, Modical sxaminations shovld includs as a minimm
medical haptory to elicit symptomatolegy of respirutory diseass, chest I-ray, and
pulmenary function tests.

. Racordkeeping
Exposure and medical records or any persmal, envircnmental, and/or medisal monitering

must be maintained for at least 20 years, Affected employees, their designatad
representatives, and DSHA and NIOSH representatives, upon request, would have accass
to these records.

Any employee found to have besn exposed to camcentrsticns in excess of permissible
exposure lamits shall be notified of thim in writing within five daye of the finding.
The employee shall &lso be timaly notified of corrective sction bsizg taken.

_Sigms and labels .
Caution gigns shall be provided and displayed in mreas vbhers eirborns asbestos concen-

traticns may te in excess of the FEL, Bigns shall be posted at such a distancs to
Permit an individual to taks the nscessary protective msasures before sntering ths
contaminatsd sres,

Bousskee

Surfacss should be kept free of accumulations of asbestos if, with their diepersics,
there vould be excoseive airborme conoentyations. Additicoally, asbestos waste,
screp, debris, clothing, and/or othar items contanminated with asbestos should e
handled, collected, and dispossd an sealad labeled impermeabls bags. Aabestose
contaising wmste must not e incinerated or discharged into sommmity water supplies.
Specific informataion regarding wmste disposal should be obtained from ths Statiocnary
Source Environmentzl Control Offiss (SSECO).

Emsloyee Training .

Employss Heslth Services has doveloped a slids and cassette tepe presentetion which
summarizes pertinent informaticn relative to asbsstos use, handling, hazards, comtrols,
vork prectices, and monitoring of exposures. This presemtation is desipned to assiet
plants in their employee training efforts.
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Information and Industrisl Hygisns Services

Forther information regarding the OSHA asbestos standard may bte obtajned from
Brustrial Hygisne Services, 33-78955. Assistance can be provided regurding
exployes expogurs monitaring and anslysis, appropriate respiraters, approved
VICURD sweepers, engiosering comtrels, and other elamants of the OSHA astestos
eposures gtandard, It is recommanded that materials suspectad of comtaining
sabepton be pubmitted to the Industrial Hygisne labaoratory for analysis prior
tn axy handling that could genarats airborns fiber and dust. A check 1ist ¢o
balp identify products containing astestos is avallable frozm Flant Enginsering
0ffss, Manufacturing Staff (Manufscturing Practice No. 303, December 1961,
"Enployes Exposure to Astestos Conteining Non-Production Materials").

HEFR T

Mnufacturers of washers and industrisl vacuums eguipped with high efficiency filters
mad approved for asbestos dust control imaluda!

. Ford "Rotunda" Brake Vacuum (34=0009)
. . Ford "Rotunda” Brake Parts Wasbsr (65-0016)

. "Tornado ToxVac”
Breusr Electric Manufacturing Company
7401 VWegt lawrence Avenus
Chacago, Illinois 60656
(312) 857-5100

. T"Hako Minuteman®
Hako Minuteman
11] South Route 53
Addagm, Illinois 60101

(312) e27-6900

. "NLLigk"
Nilfiek of Amsrica, Incerporated
201 King Mamor Drive
King of Prussia, Penneylvenia 15406
(225) 277-3900

Other vecuums would be acceptable provaded they meet filtration efficiency specified
in ths OSHA assbestos standard.
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Astostos Braks and Clutch Servicing —- N
{Supplement to Bulletan No, &) Nov I
B N R

The folloving procedures Are rocomrendsd to minizize asbestos dust sxposures during
traks and clutch parvieing of trucks, tracters, trailsrs, auvtemochilss, locomotives,
Lorklifts, and tov tugs. Strist adbarence to these procsdures will eliminate
exposures of mechanics to esbestos during brake and eluteh servicing,

1. Ao area should be designated for all hraks and clutch repairs, 7Ths normal
maintepance aress for tug tractors and forklift trucks could asrve as the
designatad area for thases plant vshicles, Entrances into this area shnll be
posted during braks and ecluteh sarvicing with an asbestos exposwe wetaing sipgns

ASBESTOS
Dust Hazard
Avoid Breathing Dust
Vear Assigoed Protective Equipment
Do Kot Remain in Ares Unlese Your Work Requires It
Breathing Asbestos Dust May Cause Asbostoeis and Cancer

Il

2., On)y sseential personnsl should be prssent in the immedists maintenance area
during breks and cluteR sarvicing.

3. During brake se—icing, an air purifying respirator, eithar single-use or with
, Toplaceabls particulate filter(s), as approved by Industrial Sygiens and Mining
~ Eoforcament and Safety Administration (formerly Bureau of Mines) or FIOSH, pghall
be vorn during all procedures starting with removal of vhsel and imeluding
reassembly. During manua) clutch pervicing, wuch a respirator shall %e worn
. during removal and cleening of clutch, promsure plats, and housing assenbly,
and during installatim of naw clutch wssembly.

L. Dust shal) first bo cleansd from braks drums, braks tmcking plates, hraks
assezbliss and oclutch assembliss us an industrial type vas\nm cleansr squipped
with a high efficiency filter systen efficiency for 0.3 pa diasster asrosols).
After vacuum cleaning, any remaining dust shall be removed using & rag soaked in

wvater ard vrmumg wntil nearly dry. Under no circumstances shall compressed air
or dry brushing bs used for-cleaning, (See Industrial Hygieng Ballstap o, &
for approved vscuum ¢lsaners. -

5. During arcing and riveting oparaticms, an approved respirator, as described in
{3) above, sball te worn. QOrinding (mings pachines shall be provided with
loeal exbaust ventilation such that exposures are maintained below the OSHA
asbestos ptandard (25 OFR 1910.1001). At g minimm, dust bag of the arcing
machina ahall be removed and replaced with hose of high efficlspey industrial
vacuun described in (4) adove.

6. During removal of vecuu bags, an approved respirator, as dssorided in (3) atove,
shall bs vorn, Industria) vesuum oleansr bags containing asbestos dust, cloths
used for viping brake and clutch asssmbliss, and othsr ssbesics-contaminated
datrie sba)) ba ssaled in plastic bags snd latelsd with folloving varming Jabel
prioted in Jetters of sufficient aire and contraet to be readily visible and

. legiblas CAUTION
Containg Aobestos Fiters
Avoid Breathing Dust ..
Breathing Astostos Dust May Oause Asbtestosis and Cancer
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£, (coptinusd) . -
411 astegtos wests wmst be-diwposed in accordance with OSHE asbestos regulations
and the sppropriate seotions of Subpert B- Ngtionel Eaission Standard for Asbestos,
Title 40 - Protection of the Envircmmsnt, Chapter 1, Eoviraomsntal Protection
Agency. “labestos-santainibg wagte must pot be insinsrated or dissharged ixto
commnity wvatsr suppliss. BSpepifio infaormaticn regarding waste disposal should
te obtained from the Staticmary Scuroe Bovircomsntal Comtrol Office (83800).

7. A1l flocr clesning in arsas wvhare trakss sad clutches are repaired should be
dope with the high efficiancy industrial vacm clesder as dsscribded iz (&) above.
Orinding (aercing)machines shall slso be clsansd vith this vacwum cleaznsr and any
remaining dust wiped with & damp eloth. JAa apmroved respirstar, as described in
(3) mbove, shall be used during this clsaning.

3, Althoygh sdberence to abave procsdures should minimise oontenination of work
clothang, it 18 recommended tbat the apmropriste partions of OSHA regulsticms =™ -
on agbestios conocerning spesial elothing, changs rocms, ete. be followed.
duPent "Tyvek" disposable coverslls me acceptabls for these asbestos-product _—
saintenance opsraticns.

F. Industrial hygiems work practices in this tulletin and the OSHL asbestos axposure
standard should be providsd to all exployees with potantial exposure to ambestos
8t brake and cluteh pervicing and reviswed with thair designated representatives.

. HFFIEEY
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L Asbostos Insulation Removal and Repair Hov o
(Supplement to Bulletin No. &) ' R

Most boiler, furnace, steam, and ocondensate piping insulation installed prior to 1975

oontains asbestos. The removal or maintenance of dry asbestos insulation can bte very

hazardous to health. 014 asbestos-containing insulation tends to be dry, very friable,

and can easily gensrate high concentrations of airborne fibers and dust if carelessly

bandled. Stringent industrial hygiens precautions must, therefore, be taken to protect
. employee health by preventing inhalation of asbestos dust and fibers.

The following procedures and steps are recommendsd to minimize dust exposures during
asbestos-containing insulation dsmolition, removal, and repair. They supplement work
practioes, engineering controls, and personal protective equipment usage specified in
Industrial Hygiens Bulletin No. 4 and in OSHA and Ontario OHSA asbestos standards and
regulations. "Thess procedures apply primarily to protection of pipe coverers and
insulation maintenance and installation employees. Compliance with thess procedures
should assure that others in vicinity of insulation maintenance activities are not
exocossively exposed to airborne asbestos fibers. These industrial hygiens work practices
foous on safe techniques for removing asbestos insulation from older equipment and busld- .
ings. They do not sddress asbestos encapsulation, top-coating, or enclosure methods.

1. Steam and hot water pipes, furnaoes, boilers, ovens, and other equipment must not be
reinsulated with asbestos-containing products including insulation cements, tape,
and grout. Suppliers of acceptable substitute insulation for asbestos can be provided

by Plant Engineering Offiocs, Manufacturing Staff (Mechanical Design and Equipment
ot Standards, pags Mi-1, January 1976). oo .

k 2, Unless there is specific evidence to the contrary, all insulation should be treated
and bandled as if it is asbestos-oontaining until proven othervise, Samples of
insulation materials suspected of containing asbestos may be submitted to ths Indus-
trial Hygiens laboratory who will return an analytical report of amounts and types
of asbestos in the samples. Contact Industrial Hygiens at 33-78955 for sampling
procedure and shipment method. A profile and map of asbestos-containing insulation
in the plant can be established by & judicious sampling and boiler and steam pipe

tagging procedure.

3. Removal of asbestos-oontaining insulation associated vith renovation or demolition
sbhowld be done by an outsides contractor with proven experience in successfully-- -
handling this hazardous work in compliance with OSHA standards. The cost and/or
inconvenience associsted with utilization of a specislized contractor is justified
by elimination of potential inhalation heslth risks. Ay outside contracting should
be consistent with the outside oontracting clearance procedure provided for in the

"current Company-UAVW agreement.

‘4, Insilation-handling areas must bo posted and restricted to prevent unauthorized entry
as specified in OSHA regulatioms. et e Cormtael s

5. The number of employees authorized to handle ‘asbestos-containing insulation should be
kept to & minimum, A designated arew, educated and trained in proper insulation-
bandling work practices, who understands OSHA asbestos regulations, and has reviewed
this bulletin, is recommended. As far as feasibls, vork should be performed at e

27%0 9008

' time vhen any inadvertent fugitive asbestos fiber emissions would expose fowest..
(L peopls in adjacent aress. S .

6. Insulation should mot be removed, handied, or scored, sawed, or drilled until it has
been thoroughly soaked with wvater. Wherever possible, stean flow should be inter-

rupted to prevent wet insulation next to pipe froa drying out during insuwlation
: - over -
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removal. A wetting agent such asp a dishwagher rinsing aid can be added to the wvater
to promote rapid, complete wetting of the insulation. During handling and sawing,
4 small atomizer bottle (e.g. "Windex") can be used to spray insulation to keep it ' b

* wet until sealed in labeled, plastic trash bags.

7. Employees handling wet insulation must wear respiratory protection equivalent to that
provided by a 3M 9920 air-purifying respirator. All employees must be included in a.
respiratory protection control program in compliance with OSHA standards.

B. Disposable polyethylene sheeting should be placed on floor below removal site to catch
insulation debris provided the drop is not too far (e.g. greater than 10 feet). Other-
wise, polyethylene sheeting hammocks should be suspended below steam pipe lines to
catch wet insulstion as it fallp. Wet residue should not be allowed to dry before
it is pleced in trash bags. Vehicle and pedestrian traffic should not be allowed to

distuwrb unbagged insulation debris.

9. An alternate dust containment procedure is available for situations where wet methods
of dust suppression cannot be used during removal of asbestos pipe covering. A poly-
ethylene bag attachss to a pipe and seals the insulation for isolated removel by the
attached "Tyvek" and latex gloves. The bag is moved along the pipe in sections until
the insulation is removed. About 50 feet of pipe insulation can be handled with one
bag. The bag and attached remote-handling gloves containing the asbestos imsulation
debris may be disposed after precautionary labeling. Bags are available from:

Asbestos Control Technology, Inc.
38 North Pine Street
Maple Shade, New Jersey 08052
Employees removing insulation by this method must wear respiratory protection as
specified in Item 7.

e

10. Employees must wear disposable protective clothing if, during insulation remeval and
maintenance, regular work clothing could be contaminated with asbestos dust and fibers.
duPont "Tyvek" coveralls, jackets, and hoods are recommended. Gloves and disposable

overshoes are required. -

11. When insulation cannot be worked thoroughly wetted with water or within enclosed
containment bags (as specified in Item 9), more rigorous respirstory protection is
required. Depending on respiratory protection factor required, either full-facepiece
powered air purifying respirators or Type C full-facepiece supplied-air respirstors,
continuous flow or pressure demand class, must be used. Such situations would be rare
and should normally be bandled by approved outside contractor. Industrial Hygiense
should be consulted when wet methods, containment bags, or outsids contractors cannot

be used.

12. The use of power-operated tools on asbestos-containing insulation is discouraged unless
the asbestos is thoroughly wetted or mechanical local exhaust ventilation captures all
airborne dust and discharges outside the plant with no possibility of reentry.

13. The use of compressed air to remove asbestos insulation from pipes is prohibited.
Dry wire brushing of asbestos-contaminated pipes is not permitted unless local
exhaust ventilation is used. ) :

1k, Two training aids are available:
- Employee Health Services slide-tepe cassette mentioned in Industrial Hygiene

Bulletin No. lh R )
- An OSHA £ilm: "Asbestos Control: Encapsulation, Enclosure, and Removal®, .2

nins-minute presentation using on-site socencs to stress good work practices

for the control and removal of asbestos ($28).
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