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w DROTECTION OF REHABILITATION WORUERS

The rehabititatlion of an area affected bv a <chemical accident
involves a complex seguence of activiries and a large and multiskilled
workforce. The work 1s generally charac:zerized by risks of accidental
injury and potential expcsure to chemical and physical hazards.
Superimposed upon normally tolerated risks are the consequences of
exposure to the contaminant released in the accident.

Large scale activity such as earthmoving, demoliticn, dredging,
skimming, spraving, pumping, abrasive blasting and washing are likely
to disturb settled contaminants which may be present at the start of
the rehabilitative phase. This disturdancé increases the potential
for exposure of the workers to airborne contaminants.

The rehabilitation workers have the greatest risk of. exposure,
both chronic and acute, to the chemical hazards present at the site.
The risks will exceed those experienced bv the average member of the
public, who quite possibly have been evacuated from the area.

The recognition, evaluation and centrol of chemical and physical
hazards which are likely to affect the health or well being of workers
encountered in the workplace are the cor-onents of industrial or oc-
cupational hygiene; whereas analyzing causes of accidents {unplanned
events) and desizning systems to minimize loss due to accidents is the
field of the safety professionzl.

Elsewhere in this report, the relationship between the source of
contaminaﬁts and the natural envircnment i1s discussed. The nature and
concent‘Plon of the chemical contaminants changes as theyv move through

the environment from their origin, generally becoming less predict-
able.

'Immediately following an acute -chemical emergency, contecinants
mav he distributed both inside and outside the primary source. The
substance mav, however, be in sccrage or in transit to an end user or
have been disposed of as a waste. It mav be found on or dispersed in
warer bodies, depending upen 1its physical and chemiczl properties.
Alrernacively, Driin addition, it mav be found on or under the soll or

dissolved inm ground water. Variaticns and combinations of these scen-
rios mav c¢ccur and must be taken inte account.

Each of these environmental compsrtments defines a workplace

whizh may be classified as: an open and/er well-ventilated site, a
semi~confined, poorly venti.iated site or a complereliv enclosaed unvent-
tlaced confined space. Facb category necessitates diffesrznt and

increasingly scrlngant-_ondlt ons for acceptable work practices.

The safety professional is an indispensable member of the occcupati
hezlth and safety team. kS descridbed by the hzerican Society of Safery
Engineers, the modern safety professicnal is qualified <o

"{dantify 2nd evaluate the magnitude of safety problezs, tce

determine the causes of accidents or the existence of

-4

less-producing conditions, practices or materials”,

Lo

Consizderable emphasis is directed LOWaIrC t=e 1285 rotential of

tivity including predicticons as to where and how loss and injury may
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In the foiTowing,sectlon special attention 1s given to accildents whic
may occur during rvebabilitation of a major chemical Adccident or other rele
of toxic chemicals., The "workplace" is thus the tebadilitation area and
“"accidents" refer to incidents subsequent to the Accident that is being

rehabilitated.
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ex;lc51ve zixture 1is detectec,




Anothet danger arises from a lack of oxygen in taunks and pits. It should
be realized that not only fire but also bacterial action can consuze the
oxygen in a confined space converting it to the beavier gas)carbon dioxide.
Many workers have been aspbyxiated when they entered tanks containing food

wastes, sludge or activated carbom, all of which support bacterial action.

,e

A further set of indigenous hazards are toxic and irritating chemicals.
Not only the chemicals involved in the accident but also those produced, e.g.
by fire, must be comnsidered. Dangers of ingestion are fortumately miner with
wvell trained workers who do not take rest #-d meal pauses in contaminated
aveas. More serious is inhalation of vapours and gases and skin absorprion,
especially of traces of irritating chemicals which may coat suriace with,
neatrly invisable films. The use of proper protective equipment 1s essential

and must be enfcrced.
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the safety program carried cut at tne site will derend on reccgnizing
je full extent ¢f the introcucec 5 n

c
e interactions between thex and ha
Thermal hazardes are likely 1o arise during'operation of gasciine or
iesel powered eguipmen®, or use of welding or other equipment which actse
5 a source ¢f intense thermal radiatisn. SucH eguicgzent can act as a
>urce of fgnitibn in the presence of {lammable liquids or exolosive mix-
ires of gases or vapours. As mentioned in the previous secticn, the
:cessity to bring such egquipment ontd the site must be given close
rutiny. Stringent procedures covering its use must be developed.
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these procedures 1s reguirec, since explosive zixtures of gases or var
could be generated within tunnels or shafts following disturbance cf ¢
wrinated soils. Pneumatic hazards mav also exist in eguipzent or prec
nperated uncer lew pressures or vacuum cocncitions,

Flectrical hazards deserve specisl attention and consid
o

des:gn reviews and on-site surveys, since the compenents
™

Systems can Tonstitute sources ol ignition. The spark hazarc rs:ing
Fricr to its aamitta:

electrical equipment.nusn,be assessed. thorsughly price
£z & site in which exﬁlosiVe mixtures of gzses anc VEpours ay be gen.



“Tethanical hazards are those asscciated with moving parts. Imracts
between certain alloys.procuce $parks which can act as souprces of igniticr
Msarerielis to be employed where metal-zetal contact is likely o occur must
e chesen carefully. Hechanicazl ezuipment must also be selected £ar its
re_iability anc servicessility so that breakcoswns are few in number, ancd

e
nat ceccatanination, cnce the equipment is to be serviced, can be accom-

Ergoncaic hazards are associazted with faulty, interdctyon:between man
and machines, and man and his envircnaent. This category of accident )
accounts for large numbers of personal injuries and fatalities, Spec:zl
consideration must be given to these interfaces, especially since heavy
Teliance may be placed upon the use of personnel protection. This apparel
neavy and bulky, anc is likely to reduce c.nsideradbly an individual's
meoility, agility and dexterity. The problem introiuced by adverse weathe:
congitions, sucn &s extremes of winter and sumter must alsc be considered -
specification of wurk practices.
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gnition of hazards assccizted with the rehabilitation necessitats:
sTu

2y of the procesces to te excloved, and the ecuitment need
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Lo execute thex. The characteristics of the site itsell must be known in

obteined only alter entry and exploratcry testing. ne szfety professionea
is 2 necessary participant in planning these surveys. The latter will he
discussez in msore detail subseguently.

Once the salety hazards present at the site have been identified,
process planning can be undertaken. The prccesses to be considered likelw
invzlve the use of heavy ecuipment. The cperating characteristics of th

-

+8Tter must be examined for compatability with conditions existing at the
site. ‘here explosive mixtures may De present or may develop, caution aus
oe urged, for example, In selecticn cf eguirment or processes likely to
srovide a s=ource of ignition. If use ¢f such tools or eauipment is un-

avoicazvle, procecures nust oe speciriiec UO ensure that work 1s haltesd



the worksite evacuates Prior TT QEVE.OPTMEnl Ol & potentla.ly exp.os:
mosphere. Such procedures must also defime the confitizne and praces
ve fcllowed during re-entry. whese should include air moritcring, ce
the source of the gas or vapour, and if possitle, a mesns of prevernti

recurrence of the situstion.
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Actcuisition of Deta

dn atcidentiprevention program iS an on-going endeavour in the n
fndustrial centext. Mor this reason an accident-prevention pregraT o
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evolves during & considerable period of time. activities garried out
litation site are, however, generally short-term in duration.
ccicent-prevention prograz must be weighted heavily towar

tion of dsta eonc

eondic a ssociated
e processes or eqRipment to-be eaploved. MAnalyses of acciderits sec
ous, operat - o

i
cuirec¢., helevant accident experience in this azre:z reels T2 pe acrouir
escecically for edverse ciimetic ccnoiticns.

A second ares from which T& mEy e chtzlned is the exce

gzined froz scoluticns &
The relative success of different sciutions provide

severel choices are availatl

AnQLher method by which t5 reduce sccidents is to examine eazch s
the task Or process to cetermine its hazard potential. TEIS‘techniqu
)

far exauple, be carried out during rehearsal.of & procedure pricr o
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satilizaticn at the site. secident-producing situations thus identif:

bg corrected immediately.



Acrguisizica of data froz multizle sources i5 absclutely necessary inp
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cider to generate a database Large enough I
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Arialysis

Followine acquisiticsn, the cata are anzlyzed to cdetermins the likely
prinary causes pf accidents associated with processes to be enployed or
Zite-activities. &Lhese deliberations consider modes of causation’of huzan
machine failure and-their associated probabilitiss. The data are ezplzyed
generate fault trees. The intent of this analysis is to mini=miz

BITTty of failure by modifying individual components er by

sSele
r&llable alternates, if available. The ¥silure of individuzl elements can
tizated from the database collected during the acguisition phase. The
Tore comprehensive this database, the greater wilil be the flexizility to

consider aliernate courses of action. Individuzl fault trees generated fro

ot

human or machine failure mav then te combined to investigate the occurrence
e failures. 11 tue probability is unzcceptatbly nhigh, the individ
é

rs must be re-exazmined tg deternmine wnere further izgrovezents

¥ertinent accident data can zlso provicde valuzble inferzzticn to the

safety professiocnal. Accidents grouped according to causation s

safe acts, reasons for unsafe agts, mec sica
iying causes (mansgerial or supervisory)

of procedure, equipment and personnel most likely T
site. Yhe long timeframe during which thes

wination by hindsight, luxzury unliksiy t
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Selection of Hemedy

during rehabilitation
{mece the likely csuses of accidentis,nave been il ntifisd, the next £

"is to select a solution froum among the available possibilities, . The guicdi
-principle in this process 15 tO cesign the hazard out of the svstex, il

, 21
Eessitl sess satislactory .a means ol contrcl is to add warning snd pro-
wcective devices ty the tazsic design. -Leest desiradble is to 1nclude kazard

epnerals into training, cperating and xmzintenance procedures.
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Suitaple sslutions tarn incorporate engineering C2nIrSls or mozifi
Penaviour modification, instruction, training ant praciice anc personn
roctective equipment Thae recomTencec pri:rit- cf scluticn 15 ¢
£irst the application of engineer: ing contr:sls, where
ir cost anc in consideration of the duraticn ol the pro

should be coupiec, as appropriate, with training anc imsercciipon.

A renabilitaticn prcject mey pPresent CLrCUmMSUAnRCes
engineering sut the hazard 1is pronibitive, or the tecnnslogr does nat
Use of persornnel protective equiptent as the first line of deflence agsa
szfety hazards =zv be regquired. This situeticn would necessitat; tne
a ecgarrehensive training a e
e hezards end the need for personn
i gnsure competence in its use, The s
ac-ive particizent in the design ang prese.iaticn o
cl

personnel invslived in the project. Training aspects will be

ussed rn Sectrox 4.
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&iv znisrn, Urnzer normal cirtumstances the rsle of the sslety orcofessi
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aces net extens tevond that ¢f @ cconsultant, rFrcoject manégezent shzul
3 - z b - - . : . -
2haect the sciuticn fn 2ll cases. Accifent-Trozuting situstions identi
+ . - - - - = L -
g cezign review shouwtd be corrected by process tlanners. AR theTEvant
= . -+ T - .- “ e -
sccident or accifent-profucing situation oclurring curing cn-site ~y
L] T 3\ >
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correciive actict should be undertaxen By the svroroprigte Iirst-line =

proceecings, DUt est saticn, TRis irdivicl
zust avoid creeting the percenticn of being the ernfcrcer cof rules) th:
is preoperliy Lhe responsitility of the immecdiale supervissr. The prope
ception of the szlety preoiessicnal Iin the eves ol DOLN menezgement and
vicrvfcorce it essentizl to opersting & successiul accilent-prevention o
end gaining foture CL-0TE&raTLOn AT all L€ve_LE. Luperviscov man



in a ane-way resulis~-oriented cliziogue with the worklorce. Th

flow of dizlogue doues NIt occur &T &n equal .evel is & Jacior In acknowl-
ecging a superior-subtordinate relationship. The riie of the safety oro-

1a

essional nmust be structured o foster and maintzin s wwo-way flow of di
J-:—\_ - "

it® 2.} members of the workforce,-

-t

Lnother mechanism which mey provicde valuable input 1s the on-site sale:
neeting. Thismight be chzired by the safety professional in isclatiosn from
supervisory management. II the safety prcfessional has mazintained a postur
galoel frca supervision, this may impreve communicetion

- huu&l¢

ith the workforce an
rezove barriers toward tooices which mav otherwise rezein supcressec.

2. Rehabilitation-Oriented Industrial Hygiene Programme

Industrial hvgiene is de
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science and art devoted to the recognition, evaluation
and control of those environmentasr [&CLlrs or siresses,
erising in or from the workrvlace, which mev czuse sicke-
ness, impaired heelth gnd well-being or significant cdis-
conlort or inefl

nis unigue field encombasses many discirlines, incilucing engineer:in

nemistrv and elements of medicine and toxicclogy. .

nehabilitation poses svecizi challenges 1o the industiriel hygienist

, Wnhzo
>rmally works in a well-defined procuction facility. In the latter case cor
izinants are usually characterized from studies ol normal process chemisctry.
The situation at the site of a chemical incident is, however, vastly dif-

:rent; since the identity, quantity and cistribution of the
iy be totally unknown.

TOnTaRnlNnants

2.1 Eecogniticen

The founcaticn of an effective industrial hygiere program is comorehen-
)

centaninantis. These data provide the basis for
elec:lng appropriate analvtical metheds for detection and monitoring,

ffective engineering controls, personnel protective equipment and a prograzc

£ medical surveillance.



In addition, it a2

ndzardous materials, inclucing oil and nazarcous wastes
concerning prevention, assessment, csnhtalinment, esnirsl,

clean-up, restoration, removal anc disposel cl these materials. Treini

courses designed for members of both government and Industry

in addition to provid *:g a response capadbilizy, the IET 2

Fian, crganize, co-orcinate, implement, and direct a nationel alerting systex

Lo provide rapid disseminatiocn of information on persshal safety and hazard

assessient to protect public health and perscnnel during environmental emer-

gency activities {(Lazfornara and Dorrler, 1G20).

Olten the information amassed from the preceding sources is sufficient
icdentify and quantify thne substances present at the site. There are, howeve
&S mentioned, situations in which the identity of the contaminants is unknoy
pricr to initial entry. The latter circumstance necessitates consicderable
advance pianning in order to ensure the heaith and safety of personnel » kir
the initial entry ints the site.

e mOST extensive materials written to cate cn the subiect of
el entry into uncharac:erized sites of chexical incidents has beer

crezzred by the Uilice of Emergency and Remedizl Response of the Hazardous
Fespcnse Support Divisio:, United States Envircnmental Protection Agency.
The document, Interiz Standard Operating Safety Guides, Revised, September,
1522 is unpublished but its employed as a-reference during the training cours

ven by the EPa. Jch of the material discussed in subseguent secticns wa:r
inspired by ldeas expresssd in tinis document (EZFa, 1982) ahd‘Parhéus are
rCP‘”dqu’ﬂl I ap};ehd;nc: Aand B A 1“-'_5 Sectren

22 \'Ea.hat-lon

tvaluation of the hazards pecsed oy contaninan
will vary in complexity cepencing upbon a numbe
knowledge or ignorance oI the identity of the contaninants, their physics-
cal properties, degree of dispersion, ease ©

e

1

chemicel properties, toxiciisgl
c

£
detection, rerabilitaticn Tro mistoy, and SO CON.

Sorres of gases anc vapours can inciude open pocls of liquid, sludges
Hiquic-soaked patches of sezil, slicks contained on the swrface of water,
J+tquids confined under vapour suppressive barriers, and leakage Irom tanks,
yessels, pires or eguipment. Less obvious sources can include dissolved,
Eiried or subzerged materials pverlain oy unéisturbed surfaces. OSeepage

May also be present uncer sozme circumstances.
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Sesources from which the recuired a

Obeaimed mav be pumerous. ohe extent ts which anforasticon must be pursus
i= a furctipr of the tvpe of incident anc the ccmplexity ol rehabilliteti:

comrlete knowledge about the contazinants, thelir noraa. anc extra
che=zistry, and methods for safe hencling anc coniainment res:ite

ufacturer. ¥he greater the Cispersal intc the anthropomorph:
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enyironoents, tne less that is likely to be known aZout the
gentaninants.

'T%e prucess of reccgnition begins with acgu r. ol zats coancesrni:

D

btle spurces of info:
atisn can incluce tecdhzcal and medical staff em d by the manufsctur
shippoer's recsros, trade groups, and emergency T

scred by inzustry or contained within governments.

-
A ONE=-SIEnN

& =
vortation accident response grouc, prov;des boih T
€

ascistance, a5 neecec Ir <h he Co

ox ke
Guerd (murine Or oz r;ne—ar‘en ed mishap ”_and the Chemnical iManufacturer!
anSsociaztion operate ZL-hour’ emergency respunse centres and also provide

a2t ns
formsticn and cn-scene assistancte. The Ccast Cuard centre provices boih
P T

D,

information svstex and haza

assessnent Ccoczputer sSvelen e latTer cz
ztes dispersion cate fer m;nimizing both f{lamnab.e and toxic hazerds (C2
anc Zercher,l1%80). Similar efforis are unierwsay in other juriscicrions.

The EnvironTenia. Frotectish agency in the Un
eswsooisrhed an Invironmental kesponse Yezxz., - This grou CLS &= I
e

©o offer tecnnical assistance curing emergency erissz

% 5es general reference ¢ 4,



Data collected downwind from the source of the cuntaminant piule are
used in conjunction with standards for continuous exposure to establish ex-

clusisn limits for the public. Perimeter monitoring is an on-gecing process
since wind direection is not constant. In addition, activities unhcertaken
during rehabilitation are likely to disturd the guiescent status of tne

ccntaminants, thereby producing consicerzdle increases in the concentratio
gases and vapours.

o |

e W
Samcles are taken at ground level to identify not spots and &tso in

he breathing zone. The identity of individual components ¢f the gas or

apour can be deterauined by ccllecting samrles using varicus media and pers-
able pumss, focllowed by investigative analysis.

Depcsited substances inciuding solid materials can beccme airborne as
grosols, either particulate or liquid phase, due to the acticn of wind cor
alling water. The presence of these contaminants can be assessed imitially
by the use of portab.e real-time aercscl monitors. Subsecuent air sampling
eTplcying cassettes containing suitable filtraticn media upled to pertable
2ir sampling pumps is used to gain specific information about the identity
arnc concentration of individuzl contaminants.

UnZer certain conditions explosive mixtures of gases and vapours zay

e gererated. Occurring simultanecusly is the possability of oxygen
jeficiency . These conditions are likely to develop in areas in which
>azrriers hinder the normal dispersive action of wind. Zxamples of such
rongitions include confined spaces such &s tanks, vessels, ships' holds,

>oxcars, siios, poorly ventilated spaces in buildings, sumps, sewers, culver

in€é naturzl formations such as gulleys, trenches and caves. Caution is

"equired when entering and surveying any area suspected of possessing these

vtzgespheric conditions.
Tests for explosive gases are important (Weitzman and Jones 1981) but

>ecause lack of oxygen may be the only hazard, a specific test for oxygen inm

be air must also be used. If readings exceed 10% of the lLower Explosive
Limit, extrene caution should be exercised. The investigators shoula leave
th

area and obtain expert advice if readings approach or exceed 25% of
LIL {Weitzman ané Jonas, 1G8l).
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The broat speetruc air monitorinog instruzen

T ed during ir
%Irveye 8sré insensitive to nonvelatile sclids and 11 s
.

o

iguids, a5 well a:s

Several gases and vVepoursa Im satuations in which the identity of c
&8ss is pot known, air sazpling should be suprlemerntel by collection
Pulk sazples of contaninated soils, liouids, sliudges. solids, floatis

Tiguifs, flowing and stagnant waters, segpage and sediments. 544.&%{;]5
lesves and crasses can provade- valuatle informatisn ab:
surface gormisiinstion,

Additional useful irfrrzsticn about the sit= can e obrained fro
ViSUEl DDBEIVELiLsn~ AbNOrmal growth of vegetatiotn may indicate surfs
gepositicn Or subsurface centaninetion. Castings from animal burrows
e=Sy access to subsurface scile, Labdels situatef on coniainers prove
anforaztion about possible contents.

Concitions likely to procuce ccontamination of subsesuernst invest:
due o splashing, contact with unconfines liguias, slucdges or solicde,
SC otn, should be noted 5C thet arcropriate ¢correciive sctisn caf be ur
texern.

A& an outcome of the initisl survey, & comprehensive @map should

TepzreZ., The latiter

nosif locste &Ll pertinent peograthic forzatic
&

nt o tnie site. The sketch shoulgd alsc putl

Data collected by brosd-spectrum &ir meonitering and that arisir
e

The various satplingtlechrniques provides the

and dispersion modellers, as well &s octupaticnal hezith and ety
fessionals. Tn the latter case the infs rmation should be sufficiert
petailed to justilly selection of the level of personnel protection n
—uring subsequent entry.

In cervain situations a lerge nuzber of themicase is distribuse
DLt tne site in unpredictadble fashion. The 1zentity of alil possinie
Tants, tnerefcre, may not be ascertzined following even extensive co
&nt ané.ysis ol surface samples., In these caSes further inves Tigzt:

c

Tecuirec befure aprripriate renecdial BeESures can be se.ected by FTro
! -

~a ¢r tne reculrements of the occura=onal health and safety pr

pr

.

)
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racar, earth resistivicy, bathymetiry, magnetlmetry anc oun
arrets. and Jerue, -983; Lcrd et al., 168C,. The

must be planned carefully since equipment emzloved may rprovide a scurc
cf igrnitiocn to explosive mixtures. In aadizicn, disrustive activiti
as <¢rilling may expuse the opera e
previzusly (Ffranconeri and Spear, 1G30).

Where appropriate, additional air monitcoring should be considered in
order to establish a concentration profile of gases and vapours under dif-
ferent atmospheric conditions. Suitable locations include areas either knc
or suspected of being "hot spots"™ (Turgin, 1683a). Since the corscentratior
contaninants is influenced by such atmospheric factors as wind speed and
direction, temperature, rainfall, snow cover and pessibly cloud cover,
consideracle variation is likely to occur at a given location. Multiple
determinations are required to provide a satisfactory level cf conficdence

pscut the cata.
22.2

Houtes ol Excosure

Tecxic substances and hezardous concitions are likely to be .encountered

Dy &nyone entering the environs cf a chezical incicdent. The toxicclogical
oroperties of c¢ontenainants are the determinzants wnich govern the effects ¢f
ures upson the unprotected huzan organisa, Toxic substances ente

icn, ingesticn and absorpticn through broken

a , 9r in socme
, intact skin., They may also be destructive to the skin.

These substances exhale from the ground or become airboime due
to site activity. OSome examples are: earthaoving, excavation, cdemclition,

bulking of naterials, dredging, skimzing, spr aylng, puncing, abrasive or
other blasting and high pressure water clezning, to name a few. The degree
to which the status quo is disturbec influences the potentizl for worker

absorstion

exzosure to airborne contaminants. Liguids' hendling exposastne skin throu
ent Intake by or inhsa-

splashing or immersicn. Following sulflici

leticn, sibstancesmay cause varicus effects up to and including dezth,

Fernabilitation wiorkers are likely to come into close proximity to
b erials under controlled c¢conditions. <he magnitude of
expected releases cf material should be o nsideratly less than those
he emergency. Zxamnrles of such situations inciude loss

enyry

egcountered zuring the
©i conteinment in svstems handling licuics, gases or vapours, into ceonfined



Spaces, bulking operations, suspension of pafthulat metter caused by
Ebrasive or exvlosive blasting, demoliticn, or high pressure wate

JFlciticnal ‘scute exposure zey occur due teo splashinz or immersion duris
J3zuics nandiing.
223 o .
—Hygpienic Standercs
Hygienic standards adopted in many juriscictions are bzsed unsn ¢

Trreshold Limiv Values (TLVs) recouzenced by the americar Conferg
Governmentai Industrial Hygienists and contained in "TLVs, Thresh
Values for Chemical Substances in YWorkrsom sir adopted by sl

|

froco which the following quotations are abstracted (aCGIH,

n
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Threshold Limise Velue = Time weigrhted averzrce (TLVT n)

"tizne weightes averazge concentretions Ior a norma

o
o
n

LC-hour work week".

hreshold Limit Value - Short Term Dxposure Li=ie (TIV_og™rv )

L - v =S )

or
& perioz up tu 15 minutes con:i“uously without suf’
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cf sufficient degree to increase acclident
se.f-rescue or materizlly reduce work effliciency™.
Tvin=8TEL is a 15 minute time-welignted average wnicn should
not be exceeded; 1t may be experienced for no more than four
exposures per day,each separated by & minimuz neriod of

©C minutes, provicded that the cdaily TLV-Tws alsoc is noz
exceeded . The TLV-ETEL is not a separate inderencent ex-
sosure limic.

Threshold Li

- b .

ait Value-Ceiling (TLV-C) is the “goncentratiocn that

.

ol
not be exceeded even instantaneously”.

If anv of the three TLVs is exceeded, & potential hazard from that

sucstance is presuzed to exist.
Certzin substances &are designated "Skin” to refer to the:
"cotentizl contributicn to overall exposure via the cuta-

neous route winich includes mucocus membdbranes, and eyes,
gither by eirborne cr more pa

|

ticularly by direct contact

with the substance’”.

Vixtures of ziroorne gases or vapturs recuire sSteciai ¢conSiZeras

nhen two or more hazardous substances Which act upen the

same organ system are present, their ccatinec eflf

n

e
than that of either individuaily should be given primary
censiceraticn. In the atsence of information teo the contrary,
the effects of the different hzzzrds should be cconsidered as
additive. Exceptions may be when there is good reason to
believe that the chiefl effects of the different harziul sub-
sStsnces are incependent, as wnen purelv local effects in
¢ifferent organs of the body are procduced bv various com-
ponents of the mixture”,

lists substarnces in industrizl use known to be Carci
v

e incuced cancer in excerimental animals. Carci nege



lig-gn are those for wnicn a 7LV has been assigned anc a.sO those for
environmental concitions have net teen sulficlentlily deline
c ¢

TLV"., Tnose substan

Groun I lic exposure oOr cgntact 2y any route - "resroiralOor, SKID
oral., =S detected by the most sensitive metnods - shazl be perzitred’.
Uncer such circumstances the reh:s on worger should be properly

no

eguirped to ensure virtually

Inogen in experimental aninals.

crne chemigal contaninznis, and several physical agents. They do ne:
never, faor mecst of tne thousands of chemiceals presently known or in
Some toxicological Geta are availatle through variosus

-~

"recresent Limiting emounts ¢l subslernczs (or thelr
effzcts} to which the work

hazaréi to hea.th or well-

o g
tissues ensd fluicds or in his exhaled

“he biclog
or in place of trem. feasurex

nt cl exposure may be maZe DY analysis

the amount ol substance o Its 2etsoCliites oSresent 1n bocy tissues zngd

fliui na;r, nzils, blocd and urine r exnz’ed breazh. Incivizuzl se
g2 birochenically [Iros chang



ement ¢f these responses can prcovice a2 superisr estimate of the
pnysiclegical status of the worker.

Anh indirect determination of the effect cf the substance on the pody
cen be made by measuring tissue or organ functicn. The specifie concentrat:
indicating excessive buildup of contaminants or metadolites within the body
is n2t known with any certzinty. In acdition, the kinetics of acecumuliaticn
and elimination must be established. Sampling should be undertakén at or
beyond the point in time &at which an eguilibrium concentration is exvected.
Care must be exercised in collecting the cdata, since the kinetiecs infl

1fluence
the interpretation (Kiaasen, 1980, Soule, 1678).

Little or no toxicologicald data exist, however, for many thousands of
ccmpouncs. This would suggest that the derivation and applicaticn of a
crictericn for human exposure is,. at best, based on guesswork.

The arppropriate response of the health and safety professional, then,
is to design rehabilitative operaticns and work practices whicn , td the
nzximuz extent possible, err on the side ol safety.

-
2'0 o _ ) .
Procesural HReviews
Cnce the strategy for rehabilitaticn hes been selected, process planz:
cedures for carrying out th

underctake next to produce detailed worksite pr
project. These should receive careful review
safety professionals. hside froz faulty or pocrly designed equipment, ill
conceivéﬁ operztional and maintenance procecures are the main cause of emn
expcsure to chemical and physicel hazzards,

All procecures shnou.d cite apororriate reference materizl in the even:

PR — ey
that future justificution of feasibility is reguired. This documentation

snzculc also identify availability of zzditional rescurces such as consulz-
c 2

aNtS. hesuirements Yor personnel protective ecuirment should be svecifiec
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cess chexicals, such as noise 2r vibratlion, ar ‘
in the goperestion ol constr on or procecs eguitment. These shoulid
overlosoked, despite the netural inclimeticn to Cevote siteniisn o the
cremicel contaminants.

Activities eontducted in aress of ¢ontazinztiosn should be r

in
i
!
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L
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1
unnecessary interzetion between contazinants, and processes en

ct
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rehatilitation practices or precedures. Those unrelated 1o

should not be permitted unless absolutely necessary. This
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peripheral activity. A second benefit of this poiicy is red

C

c
cf personnel and equipzment.

/11 procedures should be field tested prior to uti
rehabilitation site. This permits the operatars the

familiarity with the equipment and to encoulhter any

ir. its operation. Tor exasple, the use of perscnne

Zey csaopromise safe opergticn, VWhi r

2gzingt & hostile environzent, this egquipment
e

to reduce =manuzl dexteritv. These prac

In siziaticnes in whlch exzliosive stimcsdheres zeyv Cevelo:, Sreci
sizcersticns ere required, arn examt_e i1s the use of gazsoline or dies
poweres exczveting eguiTment. Disturbing the s:oil could releases tra
Ezses or vapours. <(ne solution 1s the use ol continuous monitsring
explosive Zixtures (ilullsr et 21., 1%E3). Where poesitle, expls  onm

(=24
or neonEparking tocls and eguipme e

). snother such situstion occurs during explorat
¢could release packets of gas (Fra
aenitoring for explosive wixtures shsuld 2l
grance.

J. Continue
conzt lavtec in this



