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score

Increased awaraness of the health hazards of asbestol, coudled with regulations promulgated by
governmental agencies ovar the pasg several vears, emohasize the desirasility of develooing
quidelinas for the safe handling of asbestos flber and wasts products by chlor-atkali producers.

tndustry and gavernment share concern and responsibilities to Insyre the health and walifare

of workars and the generat public that might ¥¢ exposed to asbestos, aspecially that which s
airbarne and can ba (ohaled, by providing safegvards Lo orotect them from hazacds assoclated

with gseestas mining, transport, fabrication, use snd disposal operations,

This pavphlet Is 1lmited to consliderations relative only to asbestos safe handlieg and disposal
practices applicable to tha chlor~altkall industry, Examelas of satlisfactory asbestas contral
practices, where given, are Intended to ba only illestrative and are not to de constryued elther
as having universs! applicability or represeating the only avallable or seitable neans of control,
DEFINITIONS

In this pasphlet the following meanings apply:

Asbestos means chrysolile, smotite, cracidotite, tremallte, snchophylilite, and actionclite and,
n the case of OSHA cegulations, thoss of such fibers that are longer then § micrometers. (The
chrysatile variety accounts for most of all fidber wsed in the U.5,}.

CFR meant the U.$. Code of Federal Regulations.

00t wmoans the U.S, Departmnt of Labor.

IPA means the U.S. [nvironmental Protection Agency.

INSTITUTE means The Chlorine Insticute, Inc.

NIOSH meens the Mational Institute for Jccupacional Safaty and Nealth of the U.S, Depactment of
Realtn, Education and veltars.

O0SHA ecans the dccupational Safety and Health Adminiscration of the U.$. Department of Labor.
OSH _Act means the U.3. Occupations) Safety and Mealth Act of 1370 [P.L, 91-586).

Particulate asbestcs macerial means finely dividad particles of asbestos materlal.

Visible emissions means any emissfons which are visus!ly detectable without the aid of
TAstruments ana wnich contain particylate asbestos materist,

DISCLA(MER

The information In this pamphlet (s drawn from sources dallsved to be rellable. The Institute
end Its membars, Jointly and severally, maka ao guarantee, and assume no ilabillity, In connection
with sny of this Infornation. Morsover, it should not be assumed that svary aczeptabdle

procedure is included, or that special circumstances may not warrant modifled or additional
procedures. The user should ba awars that chang/ng technology or requlations may requlre a change
In tha recommendations hersin. Appropriate steps should be taken to insure that the informatlon
Is currant when used. Thess suggestions should nac be confused with federal, state, provincial,
municipal or insurence requiremsats, or with national safety codes.

APPROVAL

The tnscitute's Environmencal Protactlion Comvittee approved the Flrsc Editlon of this pamphiet
an Fedruary I3, 1978,

AEVIS JONS
Sugqettioas for revisions should be dirscted 1o the Secretary of the tnstituts,

REPAOOUCY I ON

The concents of this pamphler are not to be copled For publication, In whole or In part, without
prior Institute permission.

. ASBESTO RinE MANUFACT RIS

Most of tha Vorld's chlorine iy prodyced by the electrolysis of drine la elther mercyury c¢slls or
dlaphronm coils. In the electrolytic process, It s necassary to keep chlorina separated fron
tha alkall metal hydroxide cosproduct to prevent cnemical reactlion. In additlon, hydrogen
produced with the alkall must be kept separated from tne cniorine to prevent poteatially viotent
explosions,

in marcury cells, separation It achieved by hydraulic seals which teparate the chlorine and
$pent brine in the electroiytar from the decomposer whare the aikali metal hydroxide product
and hydrogen yre producad. Ho asbestos is Involved.

.
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R laphragm which is basieally o porous

jon |5 achieved by use of 2 ¢

In diaphesgm cnlll:.’:::::::m the anolyte and catholyte chasbars. Brine |5 fed to tha snolvte

machanical b‘"h, chloride ion i1 siectrolized to chlorine. The dapiated brine and the cation

:‘M::'!:h:::aigh the diaphragm to the cathode wnere hydrogen and alkall metal hydroside are

r &

produced. L.

The key to successful operation of @ disphrage cell Is the dlaphragm materisl. To be sultadle,
{ ] .

Je must have the following propertiss:

« gyfticient mechanical strengtn:

= high chenical resistance;

- low electrical resistance;

readily depositable on the cathode with wnlform thickeess and without voids;
sppropriate physical structure to permit percolation of depletes beine with minimom
back-migration of hydrouyl lon; and

- acceptabls service 11fe,

These propertiss are of prine importance s they have a very significeni effect an both capital
and maavfacturing costs. Asbestos is uniquely suitable as a dioonr.gm matecinl, as fr exhibics
» most favorable combination of these properties. '

Asbeitos it a general term covering & qroup of impure, Naturdlly occurring magnesiun silicate
minersts which sxist in fibrous form. Oune of thase Is the minsral chrysotile which I3 made up
of comparatively long and strong flexible fibers, 1t Is & highly hydrated magnesium siticate of
gencral composition, Mg6(0H)gSig010. Over 95¢ of the asbestos mined Js chrysotile and it is the
form used for diaphragms by the chlor-alkall industry.

A great deal of research Mas bmen done to Study the behavior of asbastes in enltoe-alkall cell
env.rohments to explain its unigue behavior. The deposited fibers do not meraly functina as a
decosited mat such a3 is found In & filter bad. The qel layer that i~ems in the mat under proper
cetl diaphragm depasiting conditions plays an importsat role in the performance of the diaphragm,
particuiarly in minimizing back-migration of the Nydroxy! ion,

Korth American consumption of asbestos for chlor-alkall ceils In 1978 is estimated to be in the
order of 3,500 tons per vear. Asbestos consumption per ton af chlorine proguced has been
slgnificantly reduced over the years through advancements in cell design, improvea brine
purification techniques and new snode materials. Asbastos disphragn life has been increased
very significantly, The first major Incresse occurred with the change-over from carbon to
grapliite anodes. More recently the change to mctal anodes hat extended disphragm life by sone
three to four fold compared to experience with graphite snodes. A newer develooment, resin
bonding of tha devosited asbestos fiders, is expected to Increase the stadility of asbestos
diaphragms and further sxtend their |ifs.

¢HLIHLOLS

Asbestos is the universally accented material for chlor-alkali cell diaphragms, and if handled
properly, it can be used and disposed of safely both with respect to worker nealth and protection

of the environment.

3. REGULATIONS
UMITED STATES

Currently in tha U.S. regulations applicable to asbestos have been Issued by the EPA, OSHA, 10T,
Food and Drug Administration, tha Consumer Product Safety Commission and the Hining Safety and
Heatth Adminiscration, Only the first two are of dlract concern in the operstion of chlor-atkall
plants. States moy also promulgate standards which can be more stringent tnhan the Federasl

standards.

OSHA

The stated purpose of the DSN Act Is to “assure so far at possibie svery working men and women
In the nation safe and healthfy) working conditions'. OSHA‘s activities are the deveiopement,
promulgation end enforcement of Federa! safety and heslth standards; the develooment aspect is
shared with NIOSH, The turrent OSHA asbestos standard was published in J7FR1IIE (June 7, 1972)
and is embodied In 25CFRI310,100t.

In summary, the stendsrd:

* Establishes an elght-hour timeewelghted average (TWA) worxer smposure 1imit of airbarne agdettos
st two{2) fiders per cc of alr longer tran § micrometers. And, a5 » cailing concentration, tne
regulation states that no emolovee snall be exoosed at any time tO 2sbestos Concentrations ;n
excoss of 10 finers per cc of air longer than § micromaters [29CFRI910, (001 (5) (2) and [$3I

Prescribes various mathods of comoliance, ineluding enginesring methods and contrals such ay
isolation, expoture, dust collection and exnaust vantillation, and worn oractices including
rules qoverning wet methods, handling of asbestos products etc. [29CFRISIC. 1COI(c){)) and (23}

""'iF’ for puUroosEs of comoilance the use of work thift rotstion (preferred) and ruspirators
only in certain work sltuations., (Ses §5.1). Tre regulatiors fureher soacify the type of
respirators (o de used wnder various conditions [29CFRIS1D.1001({d){1) ang [t

Provides thet evplovers shall provide and require the use of protective clothing for emsolovess
€xpOsed to as0EIT0S concentrations exceeding the prescribed ceiling level, {29CFR1310.1001(¢) (3)).




3l

3.2.1

< )2

3.2

*Prascrives that employers shell provide change rooms at any fined placa of amploymant exposed
to alrborne concentrations of asbestos fiber In excass of sliowable exposure iimits, and

two seasrate lockers or contalners for each emploves to keesp street clothes separate from work
clothas. [29CFRI310,1001(4) (4)];

sprovides for thu labelling, transport and fawndering of ssbestos contamimated clothlag, including
offepremisas laundaring {19CFR1910. 1001 (d) (A)(1t1):

*Escablishes & mathod for measuring the alrborne concentration of asbestos. (Ses §3.1)
[29CFR1910.1001(a));

*Establishes monitoring methods and fraquancy relating both to the work environment and Individual
employees, and raquires that employees or thelr reprasentstives be given a reasonsble opoortunity
to observe the monitoring ané to have access ta wonitoring records [29CFR1310.1001(F)];

sPreseribes rules for the posting of caution stens In areas where ashestos concentrations mav
sxcend tha allowable I7mits, and labels 10 be 8ffixned on raw materisis, mixtures, §crap, waste,
debris or thelr containers [29CFR1910.1001(g)1;

*fscadiishes certain housekeeping requirements Inciuding the cleaning of the work place and
asbestos waste disposal [29CFRIVI0, 1001¢h));

statablishes certaln recardkeeping requiremants governing Individual and environmental monitering
expoturs records, emaloves access (0 exoosurs records, and employes notiflication of exposure

to asbestos (29CFRI310.1001(1)].

e Requires preplacement, snnual, and work termination medical examinations and the maintenance of,
and employee access to, medical records [29CFR1310.1001 (]},

EPA-ALr .
Tmission standards on asbestos apolicavle soeciflicaily to tha chlor-alcall Industry were
publisned by EPA in 3BFRE8I0 (April &, 1973) end amended bOFRA8292 (Octover 14, 1975), as part of
the Clean Air Act's §112 Natioaal Emitsion Standards for Hazardous Air Pollutants (NESHAP),

They ers embodled in WOCFA Part 61, Subpert 8.
In summary, the standard:

&Provides that thers shall be no visible ealssions to the outside eir (i,e. afr cutside buildings
and structures) or dlrectly From chlorine manufecturing ogerations |f they are conducied outside
of buildings or structures [LOCFR6L.22(c)]; or,

Provides, at the owner/operator’s ootion, use of specifiad methods to clean emissions cone
taining pacticulate asbestos material before such wmissions sscaps 10, Or sre ventad to, outside
air {MOCFREI,22(F) and MCCFR61.23);

fRequires asbestos waste generetors to insure that the waste fs dispr1ed of In & proparty
oparated disposal site (AOCFRGI.22{;} and 4OCFRG!.25];

*Estadlishas reporting requirements in connaction with the handling of asdestos~contalning waste
materials [LOCFREI 28],

EPA-Waszewater

PUII-530, the Fadersl Water Pollution Control Act Asvendmants of 1972, as amunded (PL 95-217;
requires that industrisl sources treat thelr «ffluent by awplying the ''best practicatle <am‘1ls;
technalogy currencly availabie’" (BT} by Julv 1, 1977. Effluent Iisitation quldeliray establish
the degree of affluent quality secessary to neet 8PT linmits. Though not sancifle for asdbestos £9T
total suspanded sollds limitations apalicadle both te existing and new disphirage cail chisrine -a-; -
facturing coeracions are estabiished [§415.62(8)1 as fallows: e

Delly Maximum JO-day Aversge Maximum
hgs 1000 :bt/\DOO g/ 1000 (bs/1000
kol bsCly kg1 1bsC?
o.sk o 0.3 0.32°

EPA-Hazardous Westat

‘.quuuons pursusnt to Subtitle C of PL $4-580, tha Resource Conservation and Recovery Act of
1976, have nct yet besn promulgated. Such requiations as do currently apply to the handling
of asbestor-contaminated wastes ere eadadied in the NESHAP regulations ditcussed in §3.1.2.

DOY-Mazardous Materisls
Regulstions retative to commarcial asbestos shipmsnts were published by 0OT In 43FR56664
4, 1978). They are cmbodiad in ASCFR, Parts 172 thru 177; ses § 9.2.1. JFRS {Dacenber

CANADA

Canada s the Wasters world's larqest producer of asbestos aad supollas about 35 per cent of the
global oroduction, As I3 tha case for U.5., botn Federal and Provincial ragulations sre
applicabla,

Workplace

No Feceral requlations Nave thusfar baen promulgated. At the provincial level, the Quabac
Oraft Raguiations dated feorvary 1375 prapose to reduce the pretent allowable tevatl from i2
fibers/cc (all forms > 5 micromters) to § flbars/cc. The workplace standara for the province
of Ontacio, howsver, is 2 fibers/cc.

Alr

Tederal Clean Air Act rogulations for atbastos promulgated July 1), 1977 require that sir emitted
to tne atmosphere from crushing, drying and mifling operations and dry rock storage snall not
contain more then 2 fibert/ce of air (fibers being >5 micromaters in length and having a length
to width ratio of » 3},

Vatar

Ra Tederal asbestos requiations have yet baen promulgated but they are in process of deveiooment,
:l the Provincial level, it has neen established wity the Quenec Ministry of Environment that
Asdestos sludqe must be pravented fron entering the water courss and can only be removad from
the site after contulration with aa Environmencal 0fFFficial",
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U, CONTROL PROCEOURES

GENERAL .
s !imlted to considerations relative only to asbestos 1afe nandling sad disposal
This 9‘”"'“”“.“ to the chior-slkall industry. [Ixsmoles of satisfactory asbestos contral

practices app ore intended to be only ilIusTrative ang are not to be coastrued either

here glven Y 0
:f'.f:,',f:,".,:;.m‘.“ »;Hcab”ltv of representing the only avallable or suitadble means of

control.

PURCHAS ING

while the handling of assbestos I8 presumed to start whea a box car or truck iy received at the
plant, there &co some earlier cpportunities for minimlzing later haadling problems such 8 at the
time of issuance of purchase orders. See §9.2.1.

It |s recommended thal purchase orders be written to the vendor whicn includes two ftems, N
namely; (1) palletizing of the asbastos bags In the rafll car or truek, and (Z) prevision far o
1hrink-wrapped codting of Visquean of other non-porous material covering the palleted daqs. This
procedure is especially affective In preventing tora dags and minimizing the threat of loose
material during untoading, In sdditlon, the pslletized, sarink-wrappad pic<aging procedure allows
e4se of movement (o the confinement aress.

In plants that do mot have forklift unioading, it is suggested that asbestos shipments have
sufficient dunnage included to pravent movesent Ind dinage 1O the begs during transport.

Where aspestos s received In palletized form, whethar by rail car or truck, the contents shoy!d
be carefully insoected before the unicading ooeration vegins., |f braken bagy or loose asvestos
are in evidence at the tims, a heavy duty vacuum clesner should be useo before the major work
crew Is calles for the unloading operation. A heavy duty bag vacuue ¢lesngr closely soproximates
the blower/bag systes cecommended by EPA for emission control, Broken bags should de encloted

in & heavy duty plastic bag bafore the vacuum clean up [s started. That person cherged with the
initial ingpection of tne shioment shouid be equipped with an approved dust mask (§5.3) »s wal!
% wear suitable protactive clothing (§5.4]. (f unsafe conditions exist all other individuals
should be kept away from the ares wnti! such time as the condition s corrected.

\Vhen transporting palietized asbestos co storege, core should be tanen to prevent puncturing the
bagé with the forks of the truck or damage 2y rusnling IntQ coraers or lcose objects. The plastie-
wrapped caliet cover makes it possible to unlosd even during inclement weather, [f desired, The
oparator of the fork truck should have avallable & dust mask and waar appropriste protective
clothing if the situation warrants. An effort shouid be #sde [0 weap to & mialmum the nu-ber

of employees used for tha unicading operation, while at the same time avoiding any safety risks.
Contrazt fabor used by the plant mwit be proctected in the samg menner as & permanent smploves.
Vorksdle sgresments betweea the company and the contractor, preferably in writing, should be
clearly understood and adhered to #t all times,

STORAGE

An Tmportant sspect of the total asbestos handling program Is an sopropriate storage ares, Atl
plants require an inventary of asbestos on hand for normal operstions, and careful thougnt snguld
be given to the storage ares desiga,

1deaily the asbestos storage ares should have no dlrect intercomnection with the primary work
srcs of the cell renewsl cperation. The entry should be sufflciently large to permit easy
sccess of the forkiift Into the storages compound. The entry door should be equipped with @
rubber gasket on the sesling Iip to provide for » reasonsbly tignt system. The cellina should
be as low as possible to limit unused space and at the same time provide the clearance heignt
needed for palletl stacking. The sprroach to the storage 3res wust be appropriately marked with
» caution sign stipulated by 0SHA reguiations {29CFR19.1001(p}].

When an astcest wiy €xists betwsen tha asbestos storage area snd the mejor work area of @ co!ll
renewal operstion {1t should have a well-fltted door with good waather stripping, The door should
remain ciosed ot all times and should be marked with en OSHA-mpproved tautlon slign, Ia such
cases it !s recommended that the scorage ares ba maintained under a §!ight negative pressure.

Another means of storage s the ''assiqned’ railread car, 1f trackege it svailable near the
operation area. This method not only insures improved condition of asbestos jhipments but also
decreases the amount of handling snd the potential for spillage. The rall cor must be proveriy
marked with warning sions,

A firstein, first-out inventory system is recommended and, thus, I{ possible, the storage area
should be designed and sppropristely sized to accomodaze this type of inventory control. The
logic of & first-In first-out inventory contro! is simply that thls control reduces prodlemy
associated with long term storage of ssbestos bags.

The asbestos storage erea shovld be kept clesn and frae of Yoose atbestos fiber. This can best
be accorplished with & common sense spproach to housexeeping, Wooden pallets should not be
silowed to accunuiate in the storage area. Any sres or surface snowing signs of asbestos,
whethar on floors, walis, or pallets, shouid be vacuumed using an aporopriate industrialstype
vacuun cleanar. The dispusal of the vacwum cleaner beg must ba handled In an unvironmentally
sound sanner such as by enclosing it in g lsbeled, heavy plastic type Bag or other impervious
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k.5

k.51

containar that will ba sent to an woproved asbestos landfI1t site. Alternacively, the ares may
be washed [nto & waste asbestos collection system ar the asbastos wetted down 4nd picked up,

It s suggasted that a perlodic faspection of the stardge ared be mede by a supervisor and that
immediate action be taken to prevant or reduce the possibility of alrborne aswestos flher,

USING-01APHRAGH DEPOSITING

A potentlal exposure to asbestos In chlor-sikali operations occurs when it Is being prepared for
use in eaking dlaphragms.

Vhen handling industrial bags from storage to poaint of ute, care should be taken to be sure

that the bag is not sptir or open. A supply of large hesvy duty plastic dags should be svallable
for containing sny broken bags before aovement is dllowed to take place. Those emoloyees warking
in direct contact with asbestos should wesr an ¢pproved dust mask snd eppropriate protective
clothlng,

Bags of asbastos to be sdded to the diaphragn bath should de moved carefully to pravent or
nininize sny dust smission that may arise. Bags shouwld agvear be thrown or dropped ss this will
resuit fn asbestos contamination of the air.

There are a variety of safe woys of handling dry asbestos in praparing for diaphragm depositing
operations. Rspardless of the aparoacn used, it s Imperative that ewissions of dry astestos

{n the worker breathing zona or to the ameient alr de controlled to within requlatory limitations.
Tha mere weighing ond dumping of asdestos Into a depdriting bath withrout benefit of 2 vacuum
venting tystem to contaln and trap asbestos dust should be avoided. Ay § minimyn, asbestos

bag cutting, emptying, sorcing, weighing and slurry preparacion should be performed under a
vented hood: sce Figure ). A more sopnisticated dpproach would be to perform such operstions

in a tightly sealed, vented enclosure ints wnich the operdtor inserts his hands in gloves

fastened to the inside of the wnclosure,

ShLINWLOLS

FIGURE 1, ASSESTAS DUST COLLECTOR

Vritten detailed operating procedures should be available to workers and it shculd be determined
they are being followed, These snould inclvoe informatica as to the types of protective clothing
and masks to be worn, includlng thair vitinate disposal; checking of vacuum and exhaust
system; detdils of slerry mane-up Ooerations; shut-sown gnd Mousexeeping procedures etc.

Sortlng ang Weiohing
featast cafe snould be exercised in opening asbestos bags, especially (f not done wilthin & sealed
fystem, A guggested teshnique i3 1o use 8 heated Lnife to cut the bags. Bags should be fully

shit, always under a vacuum vent system, ang carefully folded over %o allow erptying of the bag
with & minimum disturbance of the contents. Bags should never de inaisn. Aay necestary de-
Tumping of asbestos similarly should be done cautiously to minim Ze vust relesse,

Enoly bags should be carefully folded with s)it area lnside. agan witnin the scaled or vacuus
vent system, Within that systen they should de deposited in a iidded, ladeled contalner
reserved for the purpose or piaced in & labeled, plassic bag that is tied or otherwise fastened
thut,

Whan unly parctial contents of 4 bag is required, the bag should e rescaled effectively, such as
with wide duct tace. 1O CONtain the remaining ashestos.

Velahing of asbestos should be done, A92in withla & seeled or vacuum vent tvsten, In such &

nanfer a3 to animize dust relecase. Tha t1ame «oplies to preparation of the ssbestos slhurry,
Containers of waighed asbestos must have o 15d in placa 43 5000 as tha proper wecight Is obtained.

DOW CONFIDENTIAL




6.5.2

§.5.3

65

A6
b6

4.6.2

h.6.3

4.6k

5.1

Protective Equioment o
Uorners (rvolved 1h 83bestos bag teansfar and slitting, sorting, weigning, and sturry-
preparation operations shouid wear an epproved mesk or respirator a5 well o3 suitabie protective

¢lothing.

Mousekweping
por completion of operstions any asdastos flbers should be ramoved, such ss by 8 vacuum Note.
The work area should then be carsfully flushed down with water; hitting dried esbettos witn high/

medium pressure water might cause some of |t to brzome sirborne.

Psrsonsl Hygiene
Used dust masks, ploves, and other protective clothing should be resoved and oleced in tha labeled

receptecieis) sel evids for the purposa, and the receptacis then should de closed or otherwise
fastenad., Mon-disposable protective clothing should be inspected end my fibers vacuum-removed;
clothing shouid not be alr blown, shaken or brushed for this purpose. Workers should wash hands
sad face before leaving asbestos=contmminated srees.

SPENT ASBESTOS .

Mash Ares
Kstvestos diaghragmy need be removed end replaced ot some frequenty depending on cell type, brine
quality, and other variasbles.

The wash area should be constructed with & smooth surface to prevent asbestos from adhering

and drylng, and from becoming e possible source of girborne asbestos, The area should also
coataln a trench system for receiving aad carrying away the asdestos to 8 swwp or plt, |IFf
possible, some sart of minimm sloping of the concrete floor should de used 1o faci!itete
drainege. The collection tranch ¢hould be covered with removable type grating to alliow for cate
of clean-up,

After use of the wath ares and at the end of each work day, all areas should be carefully flushed
to remove all traces of ssbettos. If water use Is o problam tha area can be Initially clesned
using & large rubbar squeegie; final wash down then con ba accomolished with a minimum quantity
of water,

Disoosal
X% 13 the case with disphragm depositing operations, there are sevaral alternate ways of safely

disposing of spent asbestos. Separstion of spent aibestos from tne diaphragem water wash generslly
is accompiished by sporoved pond settling or by filrering, such as in plate and frame fllters.
The system chosea will depand largaly on the availadililty of space asd its optisum ultilization.

Ponding and settling of ashestos-containing cel) remewal wastes can be facilitated by the addition
of a polyeisctrolyte flocculant, Pond size will, of course, Yepend on the volume of waste to be
hondled, climatic conditions, ete. Ponds will require cccasional clean-aut of settled matertals;
this cen be accomplished by & carefully-planned clam shall duckat transfar operation with the
scllds being emptied into covered, watar-tight trucks for treasfer to an approved fendfill
dispozal tite,

Conve .tional plate end frame filters effectively remove asbastos garicles® and reeulre regular
maintenance, Fiitered asbestor should de deposited Into & suitable water-tight, covered container,
for sventual transfer to on spproved landfill dlsposal slite. Such containers shouwld pe kept wetted
10 prevent any alrborne ssbestos and must basr the required OSHA caution label,

Vater Re-lsa
Tf water reuse from & dlaphragn renawa!l cperstion [4 contemplsted, soms treaiment prior to use may

be necassary .

Landfills

GndlT1Ts Into which asbestos wastes are deposited, whether on or of f-premises, are strictly
controlled by EPA [AOCFR61.25}, as are reports pertalng to same [LOCLFR6I,2L], Transportazion

of wastes to contract disposal sites must be sccomplished In accord with any applicable regulations,

S. [IMPLOYEL PROTECTION

FENERAL

Asbestos can cause serlous health probelns uniess It [s properly used and handled. Excessive
exposure to asbestos dust can cause human disease, specificelly pulronary fibrosis, carcinoms

snd pleural mesochelloma. The quatification of the health risk associated with specific airborne
concentrations, fiber dimensions, and the cheslical composition of the fiders, however, |s insxasct.
in addlition the probies of estimating the magnitude of the risk 1s complicated by the 20- to 4O-
year latency period betwesn the ontet of exposure and the sppearance of disease. Consequently,
human exposure must de reducad to within allowable exposure levels.

Regulations reguire that enginsering controis, such a1, but not tlmited to, isolation, enclosure,
exnaust ventilation, and dust collection, be emploved to meat the limiting TWA and cefling level
exposure conceatratlions [29CFR1910,1000(c)]. They also requlrs, Insofar as practicable, that
ashestos de handled, mlzed, applied, removed ete. in a wetb $tate sufficlent to prevent the
emission of airdorne flbers in excess of the limiting workar exposure concentrations, Comolliance

*unile filters are effective for asbattos particles or bundles, It has been suggested that they
are not effective on smadl fibrils,
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5.2

5.3

5.5.

6.1

®ay not be achisved by the use of resoirators or shift rotations exceot in those work situstions
where (8) prescribed eaginsering control methods and/or work practices sre technically ot feasibla
or feasible to an extent [nsufficlent to rsduca the sirborne concantrations of asbdestos flbers
belse permissible TWA and csiling concentrations, and (b) during emargencies: ia tnose Inscances,
and where both resplrators and perstonnal ratation are practicable, personnel rotatfon shell be
preferred and wied [29CFRI$10.1001(d)].

CAUTICY SIGNS AND LABELS

faution signs must be provided and displayed et eech location where airborne toncantrations of
asbestos may exceed 1Imiting workar exposure conceatrations (29CFRIZIQ. 1001(g){1}] and at and
sround asbestas waste disposal slres [SOCFRE1.22(1)). The signs musc be of such dinensions end
posted (n such 4 mannec that e person may sasily read them and take necessary pracautions ged
protective measurss befare entering the sres marked [29CFR1910.1001(g) (1} and BOCFREI,22(1}(2)].
it Is recosmended that caution signs be posted wherever asbestos I8 handTed or used.

Caution labels must be affixed to all raw materials, mixtures, scraos, waste, debris ete,
tantaining unbanded etbestos, or to their containers {29CFRI10.1001{5)(2)], Inciuding sealed.
Teak-tight containers of asbestos-contsining wastes (a,g. emocy bags. dust masks, Jisposadle
elothing, sludges atc.) destined for vitimete disposal at aporoved lanafill slces (4OCFRNEI,22(j]].

RESPIRATCAS

Vhere use of respirators are permitted they must be selectad from those aoproved by either thy U.S.
Bureav of Mines or WIOSH/MInIng Enforcoment and 3efecy Administration [29CFRI9IO. 1001{d)(2)]
(Sas Ref. §8.1.1) or other appropriste approving suthorty.

QSHA Genaral Industey Standacds an Resolratary Protection {29CFR1910.1001.134) reauire that a
respiracary protective progrém be estabifshed by the «<oc'oyer and (RSt the respiratory protestive
equipment used be effective, (Ses aiso 290FR1910,1000..3(2),

It is recommended that emoloyees wedr an spproved dust raspirator whenever there exists a good
possibility of exposure In excess of allowanle stendards. Thin i¢ esgecislly appiicacie wnen
parforming maiatensance work on dust collector componedts.

PROTECTIVE CLOTHING

Requlations require that warkars exsoted to asbescos {a excess of the allowadie ceilling
concentration of 10 fibers/cc wear protective clothing such as overaits or similar whole body
clothing, head covarings, gloves and foot coverings: such clothing must de emglover-provided
{29CFA1910.1001 (d) ()], 1t is recommensed that protective clothing contein no pocxers or side
openangs.

Employers also are cbligated to provide change rooms for workers In tituations where woriers
nay be expostd o asbesios fibar in excess of the allowadle T™eA and cailling concentrations, and
two separste lockers or other contalmers for esch worker so separsted or itolsted as to prevent
contamination of the workar’s ttreet clotnes from his work cloches{29CFRIS10, 109! (d}{W)].

Many emplovers prefer to provide disposable~type overails although reusable ones ace permitted.
fa the lastter case, anci-stacic, cotton poivester fanric of fine weave Mas proven Nighly
satisfactory. Lawndering, whethar on or of f premisas, should be dons in such & way #3 20 prevent
airbarne contamingclion in excess of allowadle timits. Where contract teundering exises, It fy
{ncumbent on the smoloyer to infarm the launderer {prefarably in writiag) of this obiigation
[23CFRI310.1001(d} (L) }; It T3 also recommended that the operation te inspected on o periodic
basis,

Sailed protective clotning, whether of the reussoie or dlsposable type, should be placed in
sealed, imoerreabls baqs of othar ¢losed, impermeadie Contaimary which muse bear the required
cauction label [29CFRIGIO.I001{d) (A} (i1i)]); [MOCFRED.22())]. Use of water-soluble laundry bags.,
if available, would minimize expssurs potantial in nandling operations,

it Is racomendese that protective clothing be issued and callected on o daily basis.

Soiled disposadle type protective ¢lathing shoulo be considered to be contsminated with ashestas
ang, therefare, disposal aust e {a accord witn EPA regulations (VOCFRSEY.32), Reusable clothing
should be vacuum-cleaned prior to placing in containers for taundering; they should nnt be shaken,
brusned, or air blown,

HOUSEREEP (NG

All external surfaces in any place of employmant must be maintained free of accumyiscions of

asbastos fiber, if with their dispersion, thera would De an excessive concentration [23CFRIFIO0,
100K(n}].  This cen be accomplished with the use of a contro)led central vacuum system o dlse
posable-bag vacuum clesner designed so that there |3 no dlicharge of asbestos fron the fllter,

¢ mowionwg
Prescribed ~anitoring invalvas both industrial hygiens sarpllng and madical surveillance programs.
HYCIEME QNI TORING
Both personai end environmenta! mnitoring are prascribed. The vamoling frequency ano patterns
MWL Da SuCh 35 CO repreient with reascasdle Jccuracy the worker's euposure levels., For workars
whose eaposure 10 asbestot may redsandtly be forisen T wxcsed the Simiting FwA and ceiiing
concentrations, the intervals sust not exceed six manthe [I3CFAIYI0,100) (F}), Worxers ar their

Fecrasentatives must be givan apportunity to coserve eny required monitaring, s well as access to
results of same.
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6.2

6.2t

6.2.2

6.2.)

6.2.0

Sevoies tor setarmination of Loth TVA sng celling asbatlos concentrations syst be taxss within.the

worker's breathing zone; 3See Flguee 2,
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FIGURE 2. ASBESTCS SAMWPLEX

fnvironmental Monltoring
TampTes must te coliected from areas of a work environment that are represantative of airborne
concantrations of asbestos which may reach workers prsathing zones.

fecords

Tnaviroamental and parcona] monitoring records requlred by OSMA requiations must ve selatalned for &
minimum of 20 veart and, upon raguest, must be made available to DSHA and NIOSN authorities and
their suthorized representatives [29CFR1910.1000(1}}.

Emoloves Access and Not!flcation

Present and past employess are guarantesd right of accsss to hyglene monitoring recards perteining
to theirs Individual asdestos eaposure, Emplovees exposed to asbastos in excets of limiting TWA
snd calling concentrations must be notifled within Fiva days of the finding and of corrective
action being taken [29CFR1$10,1001(1)(2) end (3}). It I3 recommended that records de kept of any
such notifications,

MEDICAL SURVEILLANCE

SRK regulations 129CFAI10,1001(5) (3)] provide for medlcal surveillance af workers “sngaged in
any occupdtions exposed to alrborse concentrations of asbestos fibers.'' Required madical exemi=
nations must bs provided, or mads avaliable, by the employer.a

Pre-Flacemant
comprenens ive madical examination Ts required within 30 dayt of & worker's asgignment to an
occupation invelving exposurs to airborne asdestos. As a minimum the exanination snall iaclude:

#Chest roentgenogram (Posterior-Anterior, 14" x |7}
*Mistory, to alicit symptemocology of resplratory diseass

*Pulmonary function tests, including forced vits) capacity (FYC) and forced explratory volume
st | second (FEYy p)

in addition, It is recommended that a complete smoking histary $houid be recorsed, including
sverage dally consumption, The axamining physician shall make 2 deternination of tre 40ility
of the worker to effectively wear & respirator,

Periodl
eguiations reguire that evplover's grovide or make svalladle » comprehemive medical exsminstion
at least annually ane including, &5 & minimsm, those elemants listed In §6.2.1,

Tew-ln!”m

gutations require that emoloyers provide or make available & comprenensive sedical examination
within 30 cays befors or after termination of esployment Including, as » miarmua, those mlements
{isted In §6.2.1.

Aeeord Retention
Tme loyers are ooligeted to maintain all madical records for a minimum of 20 vears.

* An eoninistrative intcroretation is provided In OSHA Progrem Directive #300-16 (10/11/78); the
tarm ‘sxposed to dirborne concentrations of asbastas flber 15 interpreted to mean “sxposed to
& minimum of 0.1 asvestos fibers fargur than § micromaters per cublc centimeter of air,' Algo,
that medical examinations are required for any 7 to B-howr time-weignted average concentration
of 0.1 f/cz, or for a greater concentration.
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6.2.5

7.1.2

7.1.3

Erolovea Accass
Toncents of records of raquirsd mudical exaslnations must be made availesls for lnspectlon ané

cepying [29CFR 1910.1001 ()] ta:
4The Asslstant Secretary of Labor for OSNA and/or to h's euthorized physician and mecles)

consul tants;
*The Director of NIOSH end/or to his suthorized physiclen snd medica! consul tants:

*Ypon request of as smploves or former seployee, his physiclan,

7. EMPLOYEE TRAINING

The effectiveness of 4 program for the safe handling of atbestos depends in large measure upon the
mgnner [t I3 implemented by workers, Managemant has a responsibility not only to provide & safs
workolacs but, through detalled work prectices and adequate protective equipment, the mesns by
which employess can protect themselves in the event of excessive tirboras asoestos smisvions.
Inherent and fundamenta! to the sucess of the grogram Is tha nesd to provide regular worier
training in the Nandling of routine job assignments,

CPERATING PROCEDURES

tt 1s reconmended that workars having a potential for expoture to alrbarne sshestos Aave avallabdie
to them, and (ollow, written operating [nstructlons specific o their Job sttignment, Managament
should determing that these lastructions sre belng appiled.

Pregaratory to being assigned to a job having 4 potentisl far sxposure ¢o airborne ashettas,
workers thould be aoprised of all hazerds, and proper conditions and precsutions concerning
355€5¢0% ute Or exposure, iacluding personal Avglene and Mousekeewing practices,

00L OSHA Form 20 ‘Material Safaty Vata theat,” or the equivalent, shouid de xeoc on rile and
readily Jccessible to workers; Ses Exhibft No,l. Reviaw of the contents of N$0S's is a
valuable too! for warkee orientaticn and pariodic tralaing exercises. Other valusble sources
ara indicated in §8.4.

fetoirators

Teptoyars ara obligated to have written standard oosrating proteduras gaverning tha selectioa and
use of respirators [29CFRI910. 134(b) ()) and (8} (5)]. The employer respirator training progrem
must include, as & minimm:

*The nature of respliratory hazards In the workplace and how to select retpirators
*Use of respirators and proper fitting

*Capabilities and limitations of retpiretors

*Cleaning, disiafection, Intpection, maintenance and storage of respirators

Dates of training and sudject matter presented should be rutalned by ereloyers.

Protecitve Clothin
Tperating Frocecurss should Incorporate fnformation on the salectlion, use, care and disposa! of
protective clothing.

parsonal Hygiene

High stendares of personal hyglens $hould be established end malntained, Woriers should be prevanted
from eating in areas where asbestos is stored, processed, used or disposed. They shauld be
Instructad to wash hands and face before eating,

$Smakin

Tmplovees should bs made awsre that [t has bean established that clgarects sroking Jreatly Increases
tha risk of developing lung cancer imn persons exposed to adbestos. On the ather hand, asbestos
workers who dO not ssoke cigarettes. and wha never hive 1moked requiarly, have shown no greater
frequency of lung cancer then the average derson who does ROt smoke. In aay event, smoking should
be permitted in assigned arean only. .
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8. REFEREKCES

MW (u.5)

“Cartiflad Resplrator Squipmenc't (12[15/75\ and "Cummulative Swolemear (§/77) snd/or latar {ssuas.
Avalliable from OHEW, NIOSH, Morgantown, 26505

Critaria for a Recommended Standard: Occupational Exposurs to Asbestos,” Report WSHT2-10267 (19721,
Avatlable from U,S. Govarnment Printing Office, Vashington, D.C. 20402

%OSH Manual of Sampiing Oaca Sheets - 1977 Edition”, Available frowm DHEW, Canter for Dissase
tontral, Cincinnacl, OH A5226

URI10SH Revised Necomnended Asbestos Stasdard,'' DHEV Pwdlication 77-169 {Jacemver 1376). Avsilasla
from U.$. Covernmant Printing Offlce, Washingten, 0.C, 20402

"Mambrane Filter Hathod For Evaluating Alrbarne Asbestos Fibers,"” MIOSH Punlication TREG (1976).
Avai{lable from the U.S. Governmenc Printing 0ffice, Washington, 0.C. 20402

EPA (U.S.)

“Elactron Microscope Messuremsat of Alrhorne Asbestos Concantrations, A Provisional Methodology Manual,”
EPA Report 600/2-77-178 (June, 1978). Avallabie from EPA Offics of Ressarch and Developmeat,

Rssearch Triangle Park, NC 27711,

‘“Cvaluating and Opeimizing Electron Mlcroscove Methods for Charscterizing Alrbaorne Asbestos,' EPA

Japort 600/2-78+018 (June, 1978)." Available From EPA Office of Research and Development, Resesarch
Trisngle Park, NC 27711,

Ypreparation of Water Samples for Asbastos Flber Counting by Electron Hicroscoay,' £PA Report 600/h-78-011
(Janvery, 1978). Avaltabie from EPA Office of Resesrch end Devalopment, Athans, GA X601,

MISCELLANEOUS

‘Measuremant of Asbestos Exposwra,” J. Occusacional redicine 10:1, 2! (Jaauary (968},

tAshescos: An information Resource,’’ OMEW Publlicacion (KiK} 78<1681 (May 1978). Available from
offlcs of Cancer Comeunications, Natlonal lancar [nsclitute, Bethesda, A0 200%

OTHER INFORMATION SQUALES

Asbestos informatlon Association, 1745 Jefferson Davis Highway, Crystal Square b, Arlington, VA 22202

Johns Henville Corporstion, Environmantal Affairs Department, P 0 Box S108, Deaver, CO 80217

3. APPENOICES

ANALYTICAL HETHOOS,
EPA Method for Asheatos [m Water
NiOSH Sampling Data Sheet 2.02 (Sept. N, 1975}
REGULATIONS

T : A9 CFR Parts 172 ~ 177
EPA : A0 CFR Pare 61
BOL-QSMA : 29 CFR 1910.1001
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