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POLICY STATEMENT ON THE USE
OF EXPOSURE STANDARDS

Thee€ exposurs standards are guldee to be usad in the control of occupational heahh hazads.
They shou6 nol be used as fine divirJing lines between safe and dangerous concantrations of
chemicals. They are not a rnoazure of relative toxicity ard shouH not be applied in lhe conlrol of
community air pollution. Interpretati<rn of the expozurc stardards should be undertakan by an

appropriately qualif ied and experierned person.

The guidance note included in this publication coniains lhe fundamenlal philosophy and principles

for the appticatinn of these exposure standards. However, as the criteria for eslablishing ,a1
exposure'standard vary for different substances, il is essentiallhat lhe relevant documentationl-3
be consulted before the expozure stardards are used.

The National Commission recognises that the Comrnonwoalth, State and Territory governments or
other organisalions rnay incorporate the eryosure standards into their own occupational health and
safety piograms. The National Gornmission does nct oppose their use as such. However, these
organisations shouH iake into consideration the foregoing principles and the acknowledged
limitations of individual exposure $andards.

1. Amerirxn Coniersnc€ of Govsrnm€ntal Industrbl Hygionists (ACGIH), Documentatim d,ha Thrcduld Utrit

Valuas and Eiobgigla,l Eryaanra indbes, sth Editbn, ACGIH, Cincinatti. Ohis' 1s86.
p. Arna*:an Conlgrenc€ sf Gsvernrnenlil lnd.rstrial Hygienisls {ACGIH), Socumar$atim of he Thra$old Limit

Vatuxatld Biological Eryoere lrc,bg." 6th Edition, ACGIH, Circinalti, Ohio' tg9't'
g. Nalionsl Occupational Heal{,r €nd Salety Commissirn, Acr;anrc,ntation of the ExPostra S1f,rd€rrde

{NOHSC:10003{199.5)1, Australian Govommenl Publietring Service, Canbena, 1995.

The National Occupalional Heaflh and $afety Oommissbn has deelared Adopted Natianal
Expasure Stansards for Atrnospherie *ontaminants in ha Qwupational Envkonmenf and has
adopted a Gi;rUarlee filcle sr? the lnterpretatisn of €xpsur* $tandards for Atmosphetic
Gont arn i * anls ln lhe Qee"; pational E rr"cf r*nment"

Nati*nal standards declarad by the National C*mmission under s.38(1i of the National
**upati*nal t4ealttt and Safety Cornnrissrcll Acl 1985 {Cwhh} are docurnents which prescribe
pr*ventiv* aetion lo averl ocei:patl*n*ldsatlis, injr.:ries ard diseases. Most nationalslandards deal
wlth the elintinatiorfreduction *r fflanagemenl of specific workplace hazards. ln appropriate
circq.:rn*anees, nalionai starderds mav take the fornn of national model regulations"

The expoetation of the Sornrnonwealth Government and the National Commission is that nalional
standards will be suilable for adoption by Commonweallh, State and Territory gpvemments. Such
aciisn will increase uniformity in the regulation of occupational health and safety throughout
Australia and contribute to the enhanced efficiency of the Australian eoonomy.

Tire expectatlon of the National Oommission is that gudan*e notes will provde detailed information
ior use by unions, employers, managemenl, health and safety commitlee representalives, safety
officers, occupational health aneJ safeiy profesrionals and others requiring guidarne.

It should be mted that Nationalsommisebn documents are instrumenls of an advisory charader,
exeept where a krrv, olher than the National Occupational Fiealth and Safety Commission Acd, or an
instrurnenl nriade under such a law, rnakes thern rnandatory. The application of any Nalbnal
Commission document in any particular Slaio or Territory b the prorogative of that State or
Tenitory.
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FOAEWORD

The National Occupational Health and Safety Commission is a tripartib Qdy established by
the Commonwealtli Government to develop,-facilitate and implement a national occupational
health and safety strategy.

This strategy includes standards development, the development of -hazard;specific and
industry-ba$d preventive strategies, research, training, information - collection and
dissemination anil the developmenfof common approaches to occupational health and safety
legislation.

The National Commission comprises repr€sentativcs of the peak employee and^employer
bodies - the Australian Council of Trade Unions and the Australian Chamber of Commerce
and Industry - as well as the Commonwealth, State and Territory govemments.

Consistent with the National Commission's philosophy of consultation, fipartite standing
committees have been established to deal with issues relating to standards development,
research and the mining indusry. Expert goups have been established to provide advice to
the standing committeei on those items with which the National Commission is concerned.
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PREFACE

While supporting the concept that exposure to chemical ag€nts tto.old be keqt as fow p
practicabie, the ftational O6cupationai Health and Safety Commission recognises $3t, itl

iractice, guidance in the form o? exposure standards m?y.be uscd by occupational health and
Safety pictitioners, employers and employe€s or_ ttreir -representatives, and regulatory
agenliei to assist them in enluring that wolkers are adequately protected from substances that
may impair health or cause undue annoyance.

To this end, the Exposurc Standards Expert Working Group, under th9 a1rypi9es of the
Standards Developmint Standing Commiitee (SDSC), has beeg charged_rvith the ta.sk of
reviewing and re-commending occupational cxposwe standards for individual chemical
substancEs following consideration of *re best available technical data from Australian and a
range of overseas sdrccs. The terms of reference of the Exposure lttqdq9t Expert Working
Grdup are detailed at Appendix 1 of the National Commission's Guidance Note on the
Interpretation of Exposui'i Statdards for Atnospheic Contaminants in the. Occuggtigltal
Environmcn, [NbHSC:3008(1995). Membershipof the Exposure Standards Expert {orking-
Group is givln at Appendix 2 of the guidance note. All rqque_sts for interprctations of
expoiure s-tandards shbuld be made in wiiting and directed to the Secretary of the Exposure
Standards Expert Working Group"

The exposure standards listed in this publication represent airbome concentrations of
individrial chemical substances which, accbrding to current knowledge, should neither- impair
the health of, nor cause undue discomfort to, neady all workers. The exposufe s8ndaf,ds serve
as guides only, and have no legal status unless they are specifically incorporated into
Commonwealth, State or Tenitory legislation. In recommending appropriate . cxposure
standards, the National Commission tras been ggi{ed by the standards and experience of a
number of Australian and overseas organisations. r4

A great nurnber of the adopted exposure standards have been obtained from the Ameican
Coiference of Covernrneniat tndusriJ Hytienists' list of threshold limit valucs.2 Thcse
values have been considered by the Narional Commission and those found to be acceptabie
were adopted. A smaller number of substances have bern reviewed in detail by the Exposure
Standards Expert Working Group and appropriate values assigned.

This third edition of the Adopted Nationsl Exposure Standards for Atmospheric Contaminmts
in the Occupational Environmenr INOHSCI1OOI(1SSS)] replaces the second edition which
was publi.slied in October 1991. This current edition incorporates_ exposure standards
declaied by the National Commission in March 1994 and March.lg?lp-urluantto section
3S(1) of thb Natiorwl Occupatiornl Health and Safery ConunissionAct /985 (Cwlth).

Among the adopted exposure standards, there arc a number of substances which the Exposure
Standards Expe?t Worliing Group has identified a.s requiring further review. These substances
are listed in 

-Appendix 
I of thi: guidance note. To- assist the Exposure Standards Expert

Working Group in its consideratioi of these substances, interested Pqttes are encouraged to
submit iny relbvant inforrnation on these substances. Such submissions should ideally be
accompanied by actual exposure data and a description -o{ any observed !rylth effects" An
indicafron of whether the inonitoring data refers to an eight-hour time-ryeig-hted a,verage or
short term exposure, and a brief description of the work procedures involved, would also be
useful.

Proposed changes and additions to the National Commission's Adopted National Exposure
Stahdards for Atmospheric Conaminsnts in the Occupational- Environment
TNOHSC:l0df(tgqtl are not included in this publication but have been published
separately.l fnb notation 'Ch'in the final column of 

-the 
adr:ptedlational exposure standards

inilicates'those substances for which the Exposure Standards Expert Working Group has
proposed additions/changes to the existing standards"

vu



L National Healfr and Medical Resetrch Coumt, Apprcved Occupatiuul Heahh Guide: Threslold Umit
Vslus (1983-84),Comnonwealth Department of Healtb Canberra 1983.

2. American Conference of Crovernsrcntal Indusfial Hygbnis8 (ACGH), ThresfuA Limit Yalues for
Chenicat Substatwcs ard Physical Agerus atd Biohgical F.ryosure Indiccs 1994'1995, ACGIH'
Cincioafti, Obio, 1994.

3. Healrh and Saf*y Executive NK\, Oecupatiorul Eryoswc Limits I95, Guidanoe Notc EH40' HMSO'
London,195.

4. Swedish Natknal Bord of Occupatiooal Safety and Health, Occupatiorul F.ryosurc Limit Valwt,
Ordinance AFS l990l3, Sweden, 1990.

5. Deutscbc Forsctrungsgemeinsciaft (DFC), LN of MAK and BAT Valus 1994, R!{tr.t No. 30,
Cmmissioo fr tbc Investigatbn of Healtb Hazards of Cbcmical Compouds in tbe Wo{t Afila' VCH
Verlagsgesellschaft mbll, \lleinheirn, Federal Republic of Crermany' 1994.

6. Minisrcde van Sociale Zaken en Wertgelegenhefr,De Nationalc MAC-liist 1992,P 145' Ministede van
Sociab Zaken en Wertgelegenhei$ Dcn Haag, Netberlandq 1993.

7, National Oca$ational l{ealth ard Safety Commission, Proposcd Nuiotwl Eryosure Standards for
Annsplnric CoUaminats in tlv Occupatiotwl Environment, Ausfatan Crovecnment Publishing
Servico, Canberr+ 1995.
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1. INTRODTJCTION

Ll Tha air fu$rlcd st wort should not conrain chcmical rge{tts at corccnfiations which

;"d,r* .d"ar" rtr*rr; t""tdr;orrry or well-being. To assist occupational tpalth and'#"-ry p*rlii*d-Aptty"* *o.oipt"y-""t or fug *qry1gqY:'t: 3rrd pgulatorv
ascnli* to sacurt i,o6l-"il itmosptrerci wtrtn are as fr,ee l! practicable from hazardous
"fiiiffi-tr" trr-xit ffit-it--i-rl* tt r produced A@ptcd N-attonal Erysure Standards
7;;7frrr";Dh;ric Contarrrirunts h tte Ociupational Eivironnent [NOHSC:1003(1995)I'-wrucn 

is fuicludcd in this publication.

t.Z Thc cxposgrc standards deteiled in this publication reprcsent aifqrne concentrations

olinO*o,ra ;bcmical $rbsances which, rccrirding to curri:qt knowledge, should ncither
ir"*it tfn i"ardr ffil-ca"s" undue disco*fott ti nearty all workers- 

- 
Additionally'. the

;ff*r* rt"rrd*dr r* bctid"d to gpard again* narcosis oiinitation which could precipitate
industrial ascidcnts.

lJ Exccpt whgf€ modifrcd by consridcration of cxcursio-n limits, clposYtE $tandards aPPly
b long ternn cxposure to a subsiancc over an eight-houf day, for a fivc-day working week,
ovcr an cntire worting lifc.

L.4 Thc cxposut" srsndards do not rcprese-nt no-effect' lcvcls which $nrantce PIg!{I9]l
lo .n"w wortler. Given the nanre of biological variation and thc qlSe of individuat
-"*"piiUrury, it ir i**tutb that a vcry smafpmpo.rtio.n of workcrs who arc.cxposcj to
;otrce*treddtrs a*ottA or b"to* thc ciposurc'sairOarC may__suffer mild and ransitory
discomforf An cvcn srnaller number may-cxhibit symPtoms of illness.

l,S It follows frCI{n tt1g foregoing that ttrc oxposllrp $tandards arc not fine dividing lines
Ln"oo s"tirfr"tow *a oo*tirTotiry working ionditions, but rather that they are best used
to ass€ss tlrc quality" of thc working cnvironmcnt and indicate wherp appropriatc conml
rse&$axr*s *re roquird.

1.6 The cxpasrre $randerd$ listed io thF publication .o.nUy. consider absorption via
inhatation and rim valid only on the condition that significant skin absorption cannot occlu.

1,? For s few substances, usually the morc potent p-robablc and established human
our"inogrn., lri"not iunentty possible b-pl * aq 

-apgropriate 
exposure smndard. For thcse

substanies, 
-cxposure 

should 
'bc 

conrolled 
-to 

thf iowest practicable levcl. B^iological
ilr$tigtg *iy pro"ide a morr rcliable indication of wortptacc cxposure for these
substances.

1,8 The *valuation sf hazards posed by amospheric contaminant$ in thc working
environ:nent is often " ro*pi"i 

-t^it, 
requiring tlp'consideration of a largq. number.of

variables which deterrninc the magnitudc of a pariicular hazard. For this reaEon, it is cssential
that those Dcr$ons rcsponsible fbr such ass6ssments are fully ayar€ of +l of the issues
canvasserj 

'in 
this document and have appropriate qualifications and expenence rn

occupational hygiene.

1.9 Thc relationship between various exllosrue standards should not bc useg as a-general
moa$ute of their ;6fivc toxicity, ntis is becausc, amglg other $i1gs, thc values for
diffcrent substanc€j are often estibtist ed wi& regard to different biologic4 effects such as
i*ifatio* *r uyrte*i*;ri-it. Similartry, the expoiurc standards should not b used as a basis
fcr the evaluation of comrnunity air qudiiry, or fbr long terrn, non-occupational exposure$.

1"1$ Note: Exposure standards for micro-org?*sm$ -or radioactivs substancli-ff! ,Tt
AEmeUO i* rfds priblication" Florvever, pra*ticatr guidance fsr these substances is available. t*



2. TJNLISTED SUBSTANCES

2.I Most substances used in industry havc not been assigned cxposure standards. This
does not imply that thesc substances are safe or non-hazardous.

LZ In many cases therp is insufficient information on tlrc health effects of these unlist€d
substances to 

-allow 
the National Cornmission to assign an exposure standard, cven on a

tcntativc basis. In othcr instanccs, thc use of thc su-bstance does not lead to significant
airbornc lcvels of contaminant" or its usc is so restricted that an exposllrc standard is not
waranled.

2.3 It is a good general policy to keep the exposure to any substancc as low as is
practicablc, irrespcctiic of whethcr prcscnt information indicates it is hazardous or noL Some-substanccs 

previously ttrought to belomparatively safe havc subsequently been found !o Posc
serious long term healttt risk$.

2.4 All substances should therefors bc handled with care, whatever their nature, partly in
case futtrc expericncc shows them to prcscnt a hazard which could have been prcventcd or
limit€d by the application of sensible conml measuies, and partty becausc insufficient
inforrnation may bC known about their effects in the presenc€ of other substances.

2.5 Appendix 4 of this guidancc notc is a list of synonyns and tradc nantes, and ihould be
consulted when a first attempt to locate a chemical in the list of adopted national cxposuric
standards is unsuccessful.

2.6 Appendix 5 of this guidance note is a substance index sorted by thc Chemical
Abstracts Servic€ Registry Number (CAS No.).
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3. PROHIBMON OF TTIE USE OF SI.]BSTANCES

3.1 Thcre are a nwtrber sf substances whose indusrial usc has rcsulted in considerablc
and serious occupational discase. Accordingly, tfu6 risk to health associated with the use of
these substances is such that ttreir continued use cannot be justified, especially where suitable
substinrtes exisl For this lre&son, the direct use of the folowing sdbstanc-es or t]reir salts
should be prohibited:

Amosite(brownasbestos) Carcinogenicity

Benzidine Carcinogenicity

bis(Chloromethyl) ether Carcinogenicity

Crocidolite(blueasbestos) Carcinogenicity

2-Naphthylamine

4-Nitrodiphenyl

3.2 These substances should not be mined, or manufactured or incorporated into new
products or processcs, and should not be used for any purpose other than for bona fide
research. Wherc these substances occur as a contamihant br by-product in an industrial
process, such a proces$ should be strictly confolled to prevent workei exposure.

3.3 In some instances, exposure standards have been assigned to these substances because
of their cxistencs as a result of past use or because sf their occufience as trace contaminants
in process rnaterials, Safe handling practices applicable to somc of tllese rnaterials have been
detailed in National Cornrnission guidance notes-or codes of practice.5'6

Substance

4-Aminodiphenyl

Reason

Carcinogenicity

Carcinogenicity

Carcinogenicity



4. WORKLOAD CONSIDERATIONS

4.1 Tb cxposurc standards have been established ry thg pqFP of an cight-hour
exposulrc, durin:g work of normal intensity, under normal climatic conditions and wherc therc
is i sixte6n-houiperiod betrveen shifts to permit elimination of any absorbed contaminants.

4.2 Heavy or strenLous work incleases lung ventilation, thereby increasing.thc uptakc of
airborne coniaminans.T Similarly, heavy ptrysical work under adverse climatic conditions,
Joctt as excessivc humiditv or heat or woik aihigh altitudes, may lead to an increased uptakc
of contaminants. It is ttrerefore of particular imporAnce that any evaluation 9f the working
environmcnt considers the lung icntilation ratp where there is a significant airborne
concentration of contaminant.



5. EXPOSURE DURATION

5.1 Except for short torm cxposure limits, or where a peak value has becn _a,ssigned, the
exposune standards for airborne contaminants arc expressed as a time-weighted averagc
fnVA) concentration of that substance over an eight-hour working day, for a fivg-day
working wcek. During periods of continuous daily exposure to an airborne contaminant,
these TWA exposures permit excursions above the exposure standad prgvidgd they are
compensated foi by cquivalent excursions below the standard during thc working day.

5.2 However, it is not necessarily acceptable to exposo workers to conccntrations
signifrcantly higher than the exposurc standard solely because thc exposure iq for less than an
eight-horu ilay-or because thc bxposurc occurs only occasionally. Permissiblc variations in
thE exposure itandard for such situations are dependent on such factors as the acute effects of
short ierm expo$ures, or on thc relationship betrveen accumulation and elimination of thc
body burden of ttrc material or its metabolibs, and should only bc accepted in the light of
expert advicc.

5.3 Wheip workers have a working day longer than eight hours or unusual shift rotations
arc in cffect, the TWA exposur€ standard may need to be reduced by a suitable factor to
ensurc adequate worker protection. Such factors require specialist conside;a{on and exPert
advice stroutd be sought fn trre specification of modifibd expbsure sgnda65.8-12



6 EXCURSION LINilITS

6.1 Thc cxposurc standards for airborne contarninants are expr€ssed as & TWA
conccntration over an cntire cight-hour worting day. Howcver, during this eight-hour
averaging pedod cxcrusions abovc thc TIVA cxposure slanda{-are permitted-providing thesc
excursions arc csnpensatcd for by cquivalcnt excursions below the sandard during the
working day. Howcvcr, becausc sorrc subganccs can givc rise to acutc hcalth cffects even
aftcr bricf erposurc$ o high conecntratiorn, it is evident that excursions above the T\YA
concentntion *ould bc rcstictcd.

6.2 Thc permissiblc frequency of ttresc cxcrusions, their magninrdc and drnation should
be based qlon a number of facton srrch as thc nature of the contaminang its cumulativc
cffocts and whcthcr bricf cxposurcs can producc acutp effccts.

PEAK LINIITATION

6.3 For somc r4pidl)1 agting substances and iniiants, thc averaging of the airborne
conoentration over qg gtght-hour pcriod is inappropriarc. Thesc substances may induce acutc
cffcce aftsr rclartively brief exposure to high i6ncintrations and so the exposuie standard for
these substances rc-prcsonts a-maximum br pcak concentration to which workers may bc
cxposed._Although it is recognised ttrat tflere arc analytical limiations !o ttre measuremeit of
sornc substanccs, c-ompliancc wittr thesc 'peak tirditation' cxposurCI standards should bc
dctermined over thc slrortest analytically practicable period of tirne, but under no
circumstances strould a single determination excced 15 minutes.

SHORT TERM E)(POSURE TIMIT

6"4 Somc substances can causc intolerable irritation or other acute effects upon brief
CIvsrcxposurB, although the p.rirnary &lxic effects may bc duc to long tenn oxpo$uri through
accumulation of substances in the body or through $a0uat health impairmeni with repeatld
exposurss. Undgl thesc circumstanc&s, exposulE should be controlied lo avoid both acrite and
chronic health effece.

6.5 Short teiln cxposurc limits (STEI"^S) provide guide-lines for the conrol of short term
exposure. These arc important supplements to ttre eight-hour TWA exposurc standards whictr
are more concerned with thE toAl intakc over long periods of time. 

-Generally, 
STELs are

established to minimise the risk of the occturcnce ianearly all workers of:

" intolerable irritation;

, chronic orirreversible tissue change; and

' narcosis to an cxtent that could precipitate industrial accidents,

provided thc T1VA cxpo$urc standards arc not exceedcd. SIELs are recommended for those
substances only when there is evidence ci&er fmm human or animal studies that adversc
health effects can be caused by high shsrt term exposurs"

6'6 STELs are cxprcssed as airbo;rne c*::r*enff*.iions of substances, averaged over a period
of 15 minutes. This short teru TWA concenia'siion should not be exceeded *t *y time iluring
a norrnal elght-hour working day. TVork*rs shouid m*t be exposed at the STEL concentration
continuously fo^r l!*ge-t than t5 minutes, or for msrc than four such periods per working day.
A rninimum of 60 minues should be al"lowed between succcssive exposures at the S;fgL
concentrati0n.

l0



GIITDANCE ON GENERAL EXCURSIO}I

6.7 In practicc, thc actual conccntration of an airbornc contaminant arising from- a
particular in9pti{ process glay flucaratc. widely with timc, with sornc of tbc major
excursions glving rise to a significant proportion of thc overall exposurp.

6.E Even where th€ TWA exposur€ standaxd is not excccded, thcrc sttould bc sornc control
of conccntration cxcursions. A practical approach to control has bcetr dorelopc4 bascd on
obscrvations of tbc variability in conccntrations obscrygd in industial cnvironrncnts. A
proccss is not considered to bi under reasonablc controll3'la if short tcrm cxpqsurcscxcecd
ihrec times thc TWA cxpo$urc standard for morc than a total of 30 minutcs pcr cight-bour
working day, or if a singlc shont term vahrc cxcccds fivc times thc TlryA cxposurc standard.
It strould bc emphasised that guidancc of this t,?e, eimcd at plasing somc rpsrrint on
concentration cxcursion$ is not diroctly hcalth-bascd rnd does not supcrscdc any STEL or
pcak limitation sct.

6.9 Whcrp adcquate toxicological or cpidemiologisal data allows thc assignrnent of a
STEL, the STEL will supcrsedc this guidance on gcneral cxcrusion.
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?, S{O}IITORING Or EXPOSURE

7,1 " Th- -oxpo$rits star:dards detailed in ttris publication refer to airborne concentratisns of
chernical substances in the breathiag zone of thd wo*er, deterrnined by 'porsonal sampling'.

7"2 Thc airborne concentration of contaminants may vary considerably at difforent times
Td f*{o placc to placc. Ait- *ryp!"s taken at fixcd lircatirins in thc woiting environment,
that.is,.'static samples', ary olly of limited use in assessing thc risks posed to iorkers from a
partictrlar.contaminant. Sqtic samples rnay be cssential L nc desijn of, or when a.ssessing
the effcctivencss of, control rneasures. trn bmc casp$ fixed continrious monitors in suitabli
positions Say alp F pryyt0.f to grvq "-atly warning of leaks or other gsncrarors of high
concentrations which coutd. subsequently lead to worler exposurps cxceeiing the standairt.
However, such fixed position rnonitorihg should not be rigarded as indicitive of actual
worker cxposurc.

?.3 {he proper cvaluation of worker cxposures noay -ryquirc a substantial commitnaent of
personnel, sampling equiprnent and analvtiiat resourcei.15 ihe optimum use of which mav be
acnleveo wt$r an appropnate sarnpling s
noeasurernena should be madc from un

iatc sarnpling straregy. To protect tfrc heatttr
made from unbiased and rcpresentative sam

. {o protect thc healttr of workers, exposurc
mcasuremen[s snoulo De made ilom unbiased and rcprcsentative samples of actual worker
exposure- Such a_sampling srategy usuallf encornpfsses selection of workers foi pcrionaf
monitoring as well as sampling dines. Thc stradsv should also address issue.s'snch as

personnel, garnpling equiprnent and analytiial resourcei, optimum urc of which may be
achieved with an

monitoring as well as samplingmorutCInng qs wgll.as sampling_ times. Thc strategy should also address issues such as
sampling andanalysis errors, statisrical analysis of ex[lsure data and the determination of the
need for regular exposure measuremcnt netaiteo routinc sarnpling stratesiss for individual
substances arc a cornplex subject gnd a complete discussion of-the 

-thcory 
and characteristics

$- be.yo$ tle scoqe oJ t$s guidance ncd Howsver" practieal guid;nce is avaitable in1&, *lsyunu rrle $u$pe $r ut15 g$lgance no[e.
lv{onitoripg S tate gie s for Toxie S ubs tene e sl6'srs and Occupcti*a*l Exposure Sampling StraterytuTOruWnns
Msnual.Lt

?'4 Th* asse$sment of r*eeiv*d do* m1y lequire rhat p*rscnal nncnitoring be
ecrnp_l*rnened bv bi*lcgi*ai m*ait*ri*g c,f sxtrai*etr briath *r other b*dy fluids rel cr&r m
ujc.* filii aic*il*.i ,;f s**ir faet*rs as a.bsr-:rBtir:n b.y r$rileii o*hcr thun inhalati"un ltbr *xample, by
ski* **nta::rinaticx? *r ingestiern), bid*gii:str varip$*ns a:rd persc*al lrabirs"



8, BIOLOGICAL MCINITORING

E.l The assessment of thc airborne concentration of a particular conulminant and the
iuUs.q*nt comparison with _thc appropriate exposrlrc standard(s) is usuaily-.91,g1111.�
tectrniiroe in the'cvaluation of the wbrking environment. However, in some situatlons thl^s
;"-;;;t *ur U" ro*pf.*rnted by thc-use of bioiogical monitoring. techniques which
"fffiG the livels of thi subsirnce oi is metabslite(s) in body fluids, such as sweat, urine or
blood, sr in exhaled breath.

8.2 Wortcrs differ from each other in size, fitness, personal hygiene, work.p^racticcs,
smoking habits, alcohol and drug usage, and nuuitional status. Thcre arc thus diffcrences
b"t*[fr individuab in uptake, m6tabofism and excretion of toxic substances, and q rcsponss
to . p"niiular toxic traeira.tS Biological monitoring has thc specific ad-vantagg that it can
takc bccount of theso diffcrences, cnabling individual risk assessmcnts tro bc madc. As such'
in ce'rtain circumsAnces, biologicat morfrtoring serves as a useful adjunct to aUnospheric
monitoring in assessing achJal occupational exposurc.

8,3 For a limited number of substances, thc application of biological monitoring.gan.F
particulady useful in su8gcsting tbe dqgryo of ski.nabsorption and, in some cases' can idenbfy
irnknown 6r une*pcctei'-cxposirrcs wlilch cannot Uc pnidicted from.atmopleric monitoring
"6;. Ho*crer,'biological monioring does have limitations, p-articularly ;gr reg$q.tt.ttq
roffo$ou anO pr"se"rafton of samplei and thc interpreation of rcsults. There i$ limitcd
knowledge of siitablc and definitivabiological tests for most substanccs.

8"4 As this publication is primarily soncerned with expCIsurc standards fgr aqosphgrig
iontaminants, dalues for biololical indiees for individual slrbstanecs hav"e n$t b*en included,
nti"-gh sd" uutoes rnay beinclude{ in a later cdition' .tt*.*',}9yt"er, a numbet of
useful?ocuments which aCdrefs br:th the individual biologieal valuesle'zu and the techniques
t*y *t iolu they an* detennined.2\-27
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9. ODOUR TIIRESHOLDS

9.1 Many clpmical substanccs havc r distinctivc odour whkh indicr*cs tbc prcsrec of
&e substancc in thc working cnvironmenl Whik this odour pcrccpion scryc$ as r uscful
warning sigmlr in most instanccs this pcrccption may convey littb information rbo$ thc
potential hazard associaled with thc aunospheric conteminant"

9.2 Whilc a large number of odonr thrcsholds hsvc bccn deenained,2S thcrs rre e number
of problems associatcd with their usc. Ttrcsc problcrns includc:

. thc threshold of odour perception varbs ovcr many od€rs of magnihrde bcturccn
individuals and among differcnt substanccs;

. 49 prescncc or abscncc of an odour may bcar no rclationship to thc harmful biologkal
effects of thc substancc;

. thcre may bc intcrfercnce from othcr substanccs; and

. a strongly pronounccd odour which is observed on initial contrct wi& the substanoc
may complctcly disappcar on rcpcatcd or continuod cry)osurc or fluctuation of tlp
concenfation.

9.3 For thcsc reason$, odour thrcsholds should bc trcafod with caution. Thc abscncc of an
odgot may not indicatc a'safe'environmcnq conversely, tbc presencc of an odour mgy not
indicatc a hazard to health.

9.4 Odoru perccption may be uscful as a waming signal, howevcr, its usc is limited and
should not r€placc the objectivc msasur€rnent of the airborne concentration of the pa*icular
substance.
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10. SIMPLE ASPHYXTANTS

10.1 Simple asphyxiants ar€ ga.ses which, when present in,an annosphe.re .in SgI
concenratirins, bdd io a reductioriof oxygen concentration by displacement, or dilution. It is
not appropriate to recommend an exposurc standard for cach simplg asphyxrant, rather it
shodll'be 

-nauircd 
that a sufficient oxygen concentration be maintained.

fi.z Thc minimum oxygen content in air should be 18 pcr celt by volurne undcr normal
atmospheric pressure. fhls is equivalent to a panial presCurc of oxygcn (Po) of 18.2- kPa
(137 irrn Hg). At pressures significantly higher or lower than thc normal atmospheric
pressr$g, expert guidancc should be soughl

103 Atmospherres deficient in oxygen do not providc adequatc sensgry warning of danger
and most simftc asphyxiants are o06urless. UnConsciousness and deattr can rapidly eryrc ltl
an environmdnt wfich is deficient in oxygen. There have been a considerable number of
deaths among inappropriately protected *orkErs who have cntered confined sqryS^gl?gg
bcforc thesc Ipaccs-wcrc adelrlatcly vcnted or gas-t6sed. Australian Standard AS 2865-1995
Safe Working'kt a Confned Spaie deuils precautions which should be observcd in srch
environments.rY

10.4 Many of the simple asphyxiants can also prcsent an cxplosion hazard_and this should
be taken into account in-limiting the concentration of the asphyxianr Th" !?qhs bclow.givc
specific cxamples of simplc aspf,yxiants, although they arc not meant to be all-inclusive lists.

10.5 Examples of asphyxiants which may present an explosion hazard:

CA$ No.

[74-86-21

[74-84-0]

[74-85-xl

[l333-74-0]

t7+82-81

[74-98-61

[115-07-11

Substance

Acetylene

Ethans

Ethylenc

Hydrogen

Methane

Propane

Propylcrn

10.6 Examplcs of asphyxiants which arc not expcctpd to prcsont an cxplosion hazard:

Substance

Argon

Hcliuna

Ncon

Niuogcn

CAS No.

t74/0,-37-rl

t744Ss9-71

[7440-0r-el

{77n-37-eJ

10.7 Thc most common asphynant is carbon dioxida It gives no warning of iu prcsc.ncc
in asphyxiating concentratioils. Carton dioxi& can hava toxic cffccts rt conccn$*tions
which do notc&usc asphyxiation.
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11. EFFECTS ON THE SKIN

SKIN ABSORPTION

11.L For most substances in the occupational setting, the main route of entry into the body
is via inhalation. However, certain chemical substances such as aniline, nitrobenzene,
phenols and certain pesticides can readily penetrat€ the intact skin and thus become absorbed
into the body. Frequently, there will be no accompanying skin damage. In some instances
this dermal absorption can poso a far greater danger than inhalation exposure.

ll.2 The adopted national exposure standards listed in this publication only consider
absorption via inhalation, and are valid only on the condition that significant skin absorption
cannot occur" In some instances, special measufes may be required to prevent absorption
through the skin. Chemical compounds requiring such prccautions are specified by the
notation 'Sk' in column 6 of the listing of the adopted national exposure standards.

11.3 Skin absorption can result from local contamination, for example, from a splash onto
the skin or clothing, or, in some rare cases, from exposure to very high atrnospheric
concentrations of vapour. In addition, some vehicles, such as solvents, can accelerate or alter
the rate of skin absorption. Serious effects can result with little or no warning and it is
necessary to take special precautions to prevent skin contact when handling these substances.

ll.4 Where biological monitoring methods are available for such materials, it may be
important to employ these for personnel surveillance in addition to any air monitoring
program. Biological monitoring is discussed in more detail in Chapter 8"

OTHER EFFECTS ON THE SKIN

11"5 Many subsiances can be injurious by their direct effect on the skin and mucous
rnembranes, whsther or not they are also absorbed in significant amsunts. Solvents clegrease
the skin, thereby rendering the individual more vulnerable to the effects of the solvenls and
other substances. Sorne corrosive substances causo particularly serious injuries to the eyes
and skin. Other substances, for example, derjvatives of coal tar and certain dyes and drugs,
by either coming into direct contact with the skin or reaching there by the systemic
circulation, ffi&y react with selected wavelengths of natural or artificial light to cause
dermatitis or other health effects.

11.6 Substances which may cause physical damage to the skin or eyes :ue not noted in this
pubiication. Ilowever, it is good practice to avoid any unneces.sary contact with all chernical
substances.

Ll.7 l{ote: An initiative of the Naticnai Commission- which addresses occupational skin
disorders may lead to more detailed advice on this issue.30

l 6



12. SENSITISSRS

LL.L Some substances such as westem red codar, toluene diisocyanate GDI) and

forrnaldehyde can .*rc r .pr.n- immune resPlcn* in some^ peopl:: 
.l:lr*ubstances 

are

called sensitisers and the developme"t "l " ip"Cln" immune response is termed 'sensitisation''

Exposure to u r"nrilioi, once stinsiti.ution ii* ott"tt"d, mav nianifest itself as a skin rash or

inflammation or as an a^sthmatic "onJiiion, *a in some individuals this reaction can be

extremely severs.

12.2 Following the induction of a sensitised state, an affected individual may subsequently

react to exposure ro *inot" levels or trrafiuustance.' Although low values have been assigned

to strong ,*nrrrrgng -g;;il;;pli*." with the recommeirdQd exposure standard may not

orovide adequate piotr?tioo for a'hypersentitiu. individual.3l'32 pi.5ons who are sensitised

i;; ftt""til iutitance should not be further exposed to that substance.

LZ.l Substances which are known to act as sensitisers are desi-gnated 9y.m" notation 'Sen'

in column 6 of the lil;i aooptec nationJ exposurc s-tandards. such a designation indicates

iftui ..urtio" should be exercised in the industdal use of these substances'



13. CARCINOGENS

r3.1 Unlike most chronic toxic effects, which usually manifest themselves sometime
during Jhe pgri.od of exposure, a car-cinogeqic process, from the ilitiatit event to clinical
expression of the disease, may take from a feurto many years to comple6. e Aagnosii oi
cancer may not be made until long after cessation of exp6sure.

13.2 The incidence of cancer is usually dose related; the greater the exposure to the
chemical carcinogen the higher the risk-of developing the iancer asiociaieO with thaichemical. Accordingly, the smaller the exposure the jower tt" profiuiiiiy or t;d;;developing.

f33 Because of the limitations of both epidemiologlcal and animal studies at very lowdopage, 'no offect' levels.of exposure caniot ue coinOenui io"ntifi"d-iot rut"indg.nit
substances at the present time. Nevertheless, there do appear"to Ue pratiCat thresholds for
fo:t carcinoeens at which the effects cannot be oisting"istred--*s*inrt the naturalbackground,Jr although for some of the more polent carcinogJns eliminalon of "*porur" Attre only recommendable goal"

13.4 Since some carcinogenic substances are unavoidable in particuiar industrial processes,
and to some extent also ocbur in nature, it_quy be impossible io efimftte iiposure to thesesubstances compleiely. For this reason *re following g;niral guiOe-idii rr,""io be observed:
' Substances which have been identified as carcinogens should be replaced, wherepossible, by substances which are not carcinogenlc ariO are less hazardous.
' pnSineering controls, such as exhaust ventilation, process enclosune and/or improved

ry9rk p1acti51, slluld.be imp.lemenled to eliminate or minimise *ottrt exposure. Asskin absorpri^o:., 
_"* be a iignificant source of exposure for ro*e carrlt ogcns,particular attention may need tc be given to piant'hygiene unA- tirr selection ofappropr"iab skin protection.

' Routine air monitoring, or biological monitoring where appropriate, should beeryplgred in the workplace to ensrie exposure is 6'eing *.i"tlir.i-at me minimumwhich can be practic.aily achieved, and in all cases beiow the approp.ia; ;d;;
standard. Because the levels of exposure may be uery lo*,-*'^ivtii"f mettrbOs ofappropriate sensitivity.should be. eniploye.d. .The-frequency ut tut'irtr monitoring iiundertaken.is determined by. the rirajnitude of th6 po6ntiat iipororr and thereliability of the process contrbls.

' Wlere exposure to these .substances cannot be eliminated by the use of process controltechniques, the use of personal protective equipment may b6 requireO. The selection ofappropriate protective eqlipment will be-ddtermined"not orily by the nature andmagnitudF 9-f the.P.gtential exposure,. but also by the particutar itreniicai and pftyr[uf
eharacteristics of the subsunce and the nauy'e and magnii"A" "i itr c-ci|dginic
effect.

' 
l4 personnel likely to be exposed to carcinogenic substances should receive adequate
information regarding the haiards, and trainirig in minimisation of riit.

13.5 Although exposure to polentially carcinogenic substances should be eliminated orreduced to as low a level.as is practicabi., ,hq uselof exposure standards run, in many cases,
fl 3 1i*ryI 

g,uid9 to,the efiiciency.of engineering controls and the wori pracricel whichnave, or need to be. rmplemented to reduce worker exposure.



13.6 To this end, where there is sufficient information to allow the assignment of exposure
sgndards, these are given as a guide to good practice. However, because of the
inio*pteieness of our*knowledge o? carcinogEns, if is at presext not possible to.reliably
estimate the risk posed by some-carcinogenic substances. Therefore, compliance with these
exposure standards should not preclude further efforts to reduce worker exposure.

L3.7 Chemical substances which have been identifisd as suspected or established
.*rinog"ns, or substances associated with industrial processes which have been identified as
suspecdd or established carcinogens, have been highli+ttd in the list of adopted exposure"
standards. The Commisqion of the European Communities (EEC) syst€m of classification of
carcinogenic substances34 is used to indicate the strength of the causal association between
these sribstances and the development of cancer. (Note: The categorisation of individual
subsrances by the Exposure Stindards Expert Workilg Group. may.Yary. from the EEC
assignment in some inJtances.) A detailecl description of the criteria used in this classification
iyrtE* is available in A Guide to tqe- Classification.of Carc.inogens, Muto^?ens and
Teratogens under the Sixth Amendmenf,35 which is based on the interpretation, for human
e*posg?e at the workplace., of the findings of the.International A-gency for Research on Cancer
on carclnogenesrs. fhe three categoriei, wittr the appropriate levels of control required, are
described below.

(a) Category I

Established human carcinogens are those sutlstances known to be carcinogenic to
humans. There is sufficient evidence to establish a causal association between human
exposur€ to these substances and the development of cancer-

Under the circumstances where sub.stitution of less hazardous materials is technically not
feasible, the use of these carcinogenic substances should be controlled to the - higtrest
practicable standard by the application of effective engineering control techniques and, where
necessaty, complemented by ihe use of appropriate personal protective equipment. Routine
::ionit*ring cf riie warkplace i.s essential for indication of, contrcl performance. in some cales'
trealth surieiliance ancl'bioiogical rnonitoring can indicate exposure and thu-s reveal the need
lor re-as.sessment of the control measures an? work practicqs- For some substances, specific
conffoi measures have been detailed in codes of practic6.5'6'36

(b) Category 2

Probable human carcinogens are those substances for which there is sufTicient evidence
to provide a strong presumption that human exposure might-result in the 4evelopment
of iancer. This eiiilence ii generally based on appropriate long term animal studies,
limited epidemiological evidence or clther relevant information"

These substanoes should be treated as if they are carcinogenic to humans. Under the
circumstances where substitution of less hazardous materials i.s not possible, exposures to
these substances shoutcl be minimised to the lowest practicable levels. This should be
achieved by the application of ef fective e ngineering control measures, revi"sed work practices
and, where necesiary, complemented by the use of appropriate personal protective equipment'
A program of routine air rnonitoring should be implemented to ensure that the _process
conrols and work practices implemented are effective in minimising exposure' In sorne
cases, health surveiliance and bid,logical monitoring can indicate exposure and thus reveal the
need for re-asse$sment of the control meiLsures and work practices'
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(c) Crtegory 3

Substancen cuspectcd of having carcimgcnic potential arc thoce gubstans which have
posdble carUmgenic efiec"ts on hurnans but in respect of whlch the svsilable
inforrnation lE mt adequate for rnaking e satisfactory assessment lhere is some
evidence from approprlate anlrnsl or epidemiolodcal studieq but this ls fu$ufiicient to
plae &e srhtanae in Category 2.

Bccausc thcsc sub$tanccs may bc re-assigncd to & morc sringent category in thc light of
fumrc rcscarch" tbcir usc should bc rcvicwcd and thcy should bc usd with caution.
Exposurca $ould bc kept rs low as practicablc rnd in no cases should they exceed the
cstablishcd srpo$utp stasdrrds.
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14" AIRBORNE PARTICUTATES

14.tr Airborne contaminants that can be inhaled directly into the lungs can be classified on
the basis of thcir physical properties as gilscs, vapours or particulatc matt€r. Airborn*
particulates consist of discrete particles and may be firther charactcrised as dusts, fume,s"
smokes or mists dcpending on ths na&re of thc particle and its sizc. Definitions for cach of
thesc tcrms are givcn in the Glossary of Terms. In common usage, the terms 'dust' and
particulates' arp often used interchangeably. Therc are four factors which determine the
degree of hazard associated with a specific airborne particulate, namely:

. the type of particulatc involved and its biological effect;

n thc concentration of airborne particulates in the breathing zone of the worke4

. the size of particles prcsent in the breathing zonc; and

. the duration of the exposure (possibly in yea.rs).

14,2 The chemical composition and physical characteristics of the particulate determine the
biological effect of the substancc. The biological effects associated with an airborne
particulate may be:

. syslemic toxic effects caused by the absorption of the toxic material into the blood, for
cxample,lead, manganese, cadmium and zinc;

" allergic and hypersensitivity reactions caused by the inhalation of dusts from materials
such as flour, glains, some woods and some organic and inorganic chemicals;

u bacterial and fungal infections associated with the inhalation of dusts contalning
viable organi.srns an#ar spofe$;

u fibrogenie reaetions in the gas exchange regions of rhe lung due to the presenc* cf
materials such as asbestos an*i quarte;

& carcinogenic rcspCInse due to the presence of, far example, chromates and asbcstos;
a*d

* i:ritation of the mucous membranes of the nosc and throat saused by acid, alkaii err
other irritating particulates" espeeially mists"

PARTICLE $TZE

14"3 ivlost industrial dusts contain particles of widely ranging size. The behavi$r*r,
deposition and fatc of any individual particle after enury into the human respiratory systent
and the response that it elicits depends on the nature and size of the panicle.

14.4 Only pafi of the total quantity of dust which is present in thc worker's brcathing zane
is inhaled. This part is designated as the 'inspirable fraction' of dust and is governed by the
flow rates in the nose and mouth af,eas, as weil as the airflow around ttre head. Practically all
of the smaller particles will be inhaled, whiie the inhalability of the larger particles decreases
rapidly as a function of increasing aerodynamic diameter.

1{.5 The larger pardcles in the inspirable fraction of dust are deposited in $e nose, pharynx
and larynx. Some of the srnaller particles reach the tracheobronchial t ee or even the alveolar
region of rhe lung wtrere gas exchange occurs.
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l4.q Thc deposition of particlss qan occur during cithcr inhalation or cxhalation. Dcposied
p4cleq may- !c transported to thc digestivc tract by means of the mucociliary charing
mechanisn of thc respiratory tract and, in somc cases, subsequently absorbed into tlic body. 

-

Inspirable Dust

14.7 At prescnt therc is intcnse debatc conccrning sizc-sclcctive sampling of airbornc dusts.

14.8 In 1983 the International Organization for Standardization 0SOlrr proposcd
definitions for bottt 'rcspirable' and 'inspirablc^'-dust In 1985 tbc Amcrican Conftiredcc of
Governmental Industrial Hygienists (AeG@3t recornrncnded a diffcrent set of critcria for
sizc-selectivc aerosol sampling. Thc following tablas givc valucs for thc classification of
inspirablc particlcs into mass fractions acconi-ing to t[c ISO dcfinition and thc nominal
inspirable particulatc mass (IPM) sampling efficiency criteria adoptcd by ACGIH.

Inspirable Mass Fraction (ISO TR 77081

Parrtcb cquivalent
acrodynanic dianuter
(pm)

Particle equivalent
aerodytunic diancter
(Irm)

Inspir&ility
(per cent)

IPM sanpling
efficietrcy
(per cent)

not defined

Inspirable Mass Sampling Effidency (ACGH)

100
73
52
34
2A
0

0
10
30
60
r00
185

r00
77
58
51
50

0
t0
30
60
100
185

!4.9 T$qg into account the. approximations and uncertainties inherent in standardising
human inhalation and. deposition .curvcs and thc practicalities involved in workphcE
sampling, it is believed ttrat the differencc between 

-&e 
two sets of rpconunendatioirs is

relatively small compared with their gcneral agreement in approach.



f4.10 Howcvcr, it is important to realise that different types of currcntly available sampling
Or"i*r ro*oti"ing to tltcrc dcfinitions can grvc signifigantly. diffcrcnt rcsults if a

;t d;*i"*rtof veTy hrgc particlcs, that is, >30-50 pry aetodynamic-.djamctcr,.is.Prcsc{ll7'd*-;tt"*ph;* 
b"iog dtUiled. In other words, uhder thesc conditions a device which

r*piii iti accordanie wiUi tfrc ACGIH definition may grvc higher results than thc dcvicc
whictr samples in accordance with thc ISO definition.

14.11 In its rpcent publication on sampling mcthods-fgq inspirabtc dust, Standards Australia39
has addressed ttresb issucs and this riocuihcnt should be Consulted for morc detail on tltesc
techniques and appropriate sampling devices.

L4.12 TnSpirable' dust as measured by the method dsscribed in the above-mentioned
a;"-;t39 detires from 'inspirabfity' ind 'inspirable mass fraction' as defined .bf ISO.or
from 'inspiraUlc particulate miss fraciion' as dchned by ACGIH. Some authorities usc the
teflns 'inlialablc' or 'lotal inhalablc'.

Respirable Dust

14.13 The inspirable fraction of dust entering the respqatory tract may be fnrther divided into
't"ipi*Ut"'anh'no*respirablc'fractig*. nic respirible fraction is composed of thc very finc
dus't which is ablg to redch thc lower bronchioles and alvcolar regions of the lung.

!4.l|Thc definition of 'respirable' dust is that detailed by Standards Australia$ and conforms
with the definition adoptrid by the British Medicat Research Council eNqql fftdjJ
reconrmendation of the iheumirconiosis Conference held in Johannesbrrg in 1959.4r This
rgcornmcndation stat€s that ttre respirable fraction is defincd by a sampling efficiency curv€
which depcnds on the settling vetociry of thc particlc and which passcs through the points
indicated in the following table.

Respirable Mass Fraction

Particle equivnlent
aerodytwnic diameter

(ttm)

Respirability
(per cent)

0
I
,,

4

4
5
6
7

100
9S
q?

82
68
50
28
0

14.15 The above sampling efficiency cuft-e is knowilas the'Johannesburg curYs'and practical
devices exist which s"mpte aceordirig to this curve.4
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SILICA

1d16 $ilim is a na,rnc ryhich collcctivcly dcscribcs variq$ fryms of silicon dioxidc, irrcluding
both thc crystrllinc ard non-crystallinc (emorphous) formc of silica Whilc amorphous silica
can bo trrosformcd iuto cryctallinc forms swli as tridymitc and criqtobalirc by h""tiog to high
tctupcrahre$ (approxirnatily t?0'C_and lnA'C r*pcctivcly),o it is gdcrally 6nty tirc
crysallinc forns,of silica whkh are fibrogenic.t Thc tempcranrc st which amorphous-silica
can bc convcncd to_ crystallinc forms such ss tridyrnitc and cristobalite is vcry dcpcndcnt
upot-l p{c$suq and clpmical cnvimnmcnt For instarrcc, significant quantities of cristobalirc
cen bc formpd at t€mp€raturcq3s low as 450'C in th€ presencc of sodium cartonatc or sodium
chlcidc flux, that r$balcing.43

l&ll Notc: An Expert Working Group on Crysallinc Silica has been establi$hed under thc
arpiocs of-tb Standards-Develop-rneni Standiig Commitrc (SDSC) to rcview thc exposurc
$tandards for diffcrent -forms of crystallirn l{lica" At prcscnt, no values have been
rccorunended by the SDSC and exposure should be kept as lolw rs practicable.

14.1E Thc forms of crystallinc silica which are under rpview arp shown in thc following able.

Type of Crystaltine Silica

Quartz

Cristobalitc

Silica flornf

Tridymitc

Fused silisa

Tripcli

CAS No.

u4808-60-71

tr4464-46-tl

[14808-6G71

[15468-32-3]

[60676-86.01

[13i7-95-e]

Respirable
Fraction

Undcrrpview

Under review

Under revicw

Under review

Under review

Underreview

14"19 Th* airbsrne fsnc&ntration of crystalline silica should be deterrnined in the manner
specified tn fu{ethadr for_Measurernent-oJ Quartz in Respircble Airborne Dust fu Infra-red
Spe ctroscory and X- ray Diffrec wme W.45

+ A librogenic duet is a dust, fcr cxarlple, crptalline silica and asbast'os whieh" aftnr deposition in the gas
cxchange region of the lung, cail$e$ increase of fibmtic (scar) tissue. Wifh dust of this kind, only particles
which are eapable of penerating tc this regioa of tbe lung are of eomern in deterufning the bazard !o healtb.

t Some exffwrely fine grades of silica sand {crystalline silica) ac marteied as '$ilisa flours' and have aade
names sucb as nnin-U-Sit.4



14.2$ Diffcrcnt t'"as of amorphous silica, with
shown in thc following tabb.

Type of Amoryhous Silica CAS No.

[61790..s3-21

[763]-8e91

their rcspcctirc

Resplrnble
trbncfion

2msln;

Undcr
rcvicw

cxpostur strudads, rrc

Insplrablc
Fracdon

l0 mg/m3

10 my'm3

(sce Appcndix 3)

10mg/m3

TWA Expcure
$tandard

0.1 fibres perml of air

0.1 fibrcs pcrml of air

1.0 fibrcs per mL of air

0"1 fibres pcrmL of air

ASBESTOS

L4,LtAsbestos is t{cgcneric namc used for thc fibrous forp of agroup of nanrally oCIcurring
mincral silicates of. tlg scrpentinc and amphibolc serics46 incluling thc fibrous scrpcntiri
mfuieral, chrysotilc (whitc asbestos), and thCamphiboles known in fiFous forms rs acdnottc,
amosite Orovm asbcstos), anthophyllitc, crocidolitc (bluc asbcstos) and upmolitc.

l!:? Thc averagc fibrc concentration of thc air brcathed by a worker throughout r working
shi& as calculated from rncasurements madc in accordanciwith thc Nationil CommissionS
Guidance Note on the Membrarc Fiber Metlnd for Estittuting Airbme Asbestos Dusfi
[NOHSC:3003(1988)], over a sampling period of not hss than 6ur hours, during which onc
or morc samples may bc taken, should not cxceed thc valucs in thc following tabfi

Diaomaceous cartlr
(uncalcircd)*

Fumcd silicat

Precipitated sfica

Silica tumet
(thermally goneratcd)

Silica gcl

Type sf Asbeetm

Crceidolite (blue asbestos)

Amosite (brown asbestos)

Chrysotilc (white asbestos)

Other forrns

Any mixturc of these, or
wherc the composition
is unknown

CAS No

[12001-284]

{t2t72-73-sl

[12001-29-5]

[1332-2r-41

0"1 fibres permL of air

Commercial diatomite products are martetgl in many grades. O,|at0jqi* fcr filtrring is typically'cal,oirned'
and &sefore uray conkin a signiiicant proportiur of rystalline silica.a

Fumed silica is produced syntleticalty by a vapour phase hydrolysis of siliooo tesacbldde. Silica fune ie
the by-product of a high te,mperature proces$ wben elemental silicon is produced by reacting mke and silica
sand (cryshline) in an elecfric arc furnace"
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SYNTIIETIC MINERAL FIBRES

L4,23 Synthetic mineral fibres (SMF), described in international literature as man-made
minetut 

"fibtes 
MMMF), is a cillective term used to describe fibres such as. fibreglass'

rockwool and ceramic n6res. The biological effects of these fibres are determined by the
fibre diameter and length and chemical naturp.

L4.AFor respirable fibres, the National Commission has qdgPted g TW4 exposurc standard
of 0.5 fibres irf-*L of air be applied to synthetic mineral fibrcs (ceramic fi.bt-"t, glassfibre
and rockwool).'tE The airborne-ioncentration of SMF should be determined in accordance
*itfr *re National Commission's Guidance Note- on the Membranc Filter Method for the
isrtnwtion of Airbome Synthetic Mineral Fibres4e [NOHSC:3006( I 989)].

14.25 For non-respirable fibres, in situations where almost ell 4q t*p"1" met€rial is fibrous,
a secondary, yet tomplementary, TWA exposrup standard 9t 2 ryElry3 (inspirablc dust) is
proposed. "ifiis proposed seconaary standard is established to minimise-upper ps.qir{gry'ttacl 

itritrtion froin nbn-respirabb fibres. It is not to takc precedence over the respirablc fibrc
standard.

EXPOSURE STANDARDS FOR DUSTS NOT OTHERWISE CLASSIFIED

14.26 Not all dusts have assigned exposure standards. However, it should not bc assumed
that this indicates that these unlisted dusts do not represent a hazard to health.

M.n In addition to any specific physiological cffect rplated t,o the unique propertieq of an
individual particulate, liigli conceirtationiof dust in the workplace may cause .unpleasaat
deposition bf Oust in thCcars, eyes and upper respiratory tract and reduce visibility I the
wtirtptace. In addition, ttre mechanical achon of these dusts, or the cleaning procedures
necessary for their removal, may cause injury to the skin or mucous membrancs.

14.28 Where no specific exposure standard has been assigned and the substance is both of
inherently low toxicity and iree from loxic impurities, the recommended exposurc standard
for dust in general should be l0 mg/m3, measured as inspirable dust. However, this general
exposure slandard should not be- applied wherc the particulate material contains other
substances which may in themselvcs bc toxic or causc physiological impainnent at lower
conc€ntrations. In such circumstances, thc cxposurc standard for the more toxic components
should be applied. For example, where a dust contains asbestos or more than one per q9$
crystalline 6iiica" such as quirtz, cristobalite or tridyrnite, the exposllrc to these materials
should not exceed thc appropriatc value for these substances.

L4.29 Providing thc airbornc particulatc does not contain other hazardouti components:
compliance witfi t]re cxposure standard for dusts in general should prcYent impairment of
respiratory function even over many years of exposure.
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15. MXKTURES-OF STJBSTANCES

15.1 Th€ cxposure standards listed in this publication ax€ applicabb to airborne
concentratiolls of singlc pur€ substances. In practicc, howevcr, a wo,rking cnvironment.ry"y
contaiq a number of d'rb6rnc contaminants anil expostrrc to thcse additional substanccs, either
simultaneously or sequcntially, could give risc to an incr€ased hazard to hcalth.

15J� Although ttp following proposals havc been made to dcal with mixtures, in scveral
specific cases,-ttrc application-of eiposure standards to cnvirronmen6 containing mixtures of
cbntaminants requircs considerablCcaution. Thc interaction of any particular mixture of
substanccs shoulil bc asscssed by cithcr toxicologis6, occupational hygienisb or physicians
after specilic toxicological consideration of all substances involved.

INDEPENDENT EFTIECTS

153 Wherc thcrc is clcar toxicological cvidcncc to indicatc that two or morc contaminants
have totally distinct mcchanisms of c-ffcct on the body, then cach substancc may bc-pPa4Fly
evaluarcd irgainst its apprcpriat€ exposurp standarci. For example, sincc crystalline silica
affects the lungs, and inhaled ethanol vapour acts upon thc liver and cenral nervou$ system,
cach of thesc substanccs may bc assessed individually against its appropriatc cxposurc
strndard. If neither standard is exceeded, thc aunosphere within the worting environment is
decmed to bc satisfactory.

ADDITIVE EFFECTS

15.4 When the body is exposcd !o two or morc contaminants, rn additive cffect is obtained
when contaminants have the same target organ or the sarne mechanism of action. In tttis
situation, ttre total effect upon thc body equals thc sum of cffects from the individual
substances. For substances which are purely additivc, conformity with the standard results
when

Where Cr, Cr...Cn alE the average measurcd ahborne concentrations of the particular
substanccS l,2...nind Lt, 4...Loarc the appropriate cry)osuro standards for the individual
substances.

15.5 For example, consider an aunosphere containing:

. 35 ppm toluene (exposure standard 100 ppm),

. 25 ppm xylcnc (exposure standard E0 ppm), and

. 20 ppm 1,1,1-uichloroethanc (exposurc standard 125 ppm).

As all of these substanccs act primarily on thc central ncrvous syst€m, cquation (1) can bc
applied. The rcsultant ag$egae effect is:

35 25
+ +

100 80

15.6 Sincc the sum of thc contribution from cach substance does not exceed onc, thc
exposure standard for the airborne mixture is not exceeded.

( l)
C1 C2 Cn

Ll L2 Ln

20
= 0.8

125

n



15.7 Whcn asscssing thc hazard from a mixture of airbome contaminants, it is important to
identify and quantify all componenB in the airbornc mixnue as a number of factors, such as
particle size distribution or solvent vapolrr pressure, can give rise to substantial variations
between the concentration of cach component in the parent mixture and that which occurs in
air.

15.E Although an cxample of an additive effect is the general effect of organic solvents on
the cenral nervous system (narcotic or anaesthetic effect), the exposure standard for a number
of solvents, such as benzene and carbon tetrachloride, have been assigned on the basis of
effects other thp_thos€ on ttre central nervous system. Therefore, it is essential to refer to the
documentalionl9'S0 for ttre specific substances io ascetain the basis of the standard and any
potential interactions.

SYNERGISM AND POTENTIATION

15.9 Somctimcs the combincd cffect of multiplc cxposurc is considerably greater than the
sum of thc effecs from the individual components. This phenomenon can be one of
syrrcrgism or potentiation. Synergism* occurs when both chemicals have an effect
individually and a monc than additive cffect whcn together. Potentiation* is when onc
chemical has an effect but the second chemical does not but cnharrces the cffect of thc former
chemical on combined expo$lue.

15.10 An example of a synergistic effect is the combined gffggt of solvents such as n-hexane
and methyl ettryl ketonc- (MEK) on the nervous sy$tem.5l'sz In combrnation, the damage
cqused by simultaneous high concentrations of both these solvents is far greater than the surn
of either of these substances acting alone.

15.11 Interaction can also arise from exposurcs via routes other than inhalation. For cxample,
imbibed alcohol increases thc narcotic effects of inhaled trichloroethylene. Interaction effects
rnay also occur in csnnection with sxposure to entirely different *nvironmental factors suctr
as siryqllancon$ sxposnrs ts chemical agents and physical factrlrs, such as light, heat and
116rise.53'54 Smokin! of tobacco is known-to have a s:yil:rgistic effeci in conabina:tion with, fsr
example, inhaled particulates.

15.12 At present the understanding of interaction effects is incomplete" The knowledge that
such cffects can occur is rcason to maintain the concenrations of individual substances as low
as is practicablc under complex expo$tuc conditions.

* As an aid to remuy, syrwrgism can be tbought of as 2 a | = S; pote$iation as ? + $ * 6,
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16. REFINED PETROLEUM SOLVEI{T MIXTURES

16.1 Pctroleum products consist of complexmixturcs of -hydrocarbol toTryY$JF:l
sharc similar chemical and physical properties. Petroleum solvents are ott€n dt$ngu$T!9-o,tl
;dilfir *r uoiting range-of trre rnixture, whilc the actual-composition 9f -ttt" product is

oJt"r"i""o uv *re "*?" fio stock from which thc pr,oduct is derived and the subscqucnt
processing and blending.

16.2 Refined petrolcum solvents arc_rlpually mixtures of straight amd branchcd-chain
;f|n* 

-(fi.fntiti, 
;Ftir "tka";J (nuphgr"d),.alkenes (ob!gs)-apd the aromatics-(for

ixample,*benn "'*d it" to111otog*rl. Due to different manufacturing prgccsses, and thc
;;;ffi;-;l tdr"irhror, detaile? information on the exact solvcnt composition may ryt q
avaiiable hom the manufacturers nor may it be necessary for assessiment of occupauonal
cxposurc.

16.3 While the components of thesc petroleum products share somc similar physical and
chemical characteristics, thc oxicological propertics of thcsc components can. bc qutc

difirdi For Aii-reisJn, *ttrt" fenerii siandaros arc not availablc or whcn toxic

**ponrnts arc knownt" be present-it is usually necessary to-determine the atmospheric
;;ffiil;ii"n or-eacl oi ttti major or toxic cimponcnts and comparc thcsc with thc
appropriatc individual cxposlxc standard.

16.4 Thc volatility of ttrc various components in the tiquid solvcnt mixturc will dearminc
thc rplativc coo""ndutions of thesc componcnts found in ihe vapour stato. For this reason, it
[;"c"r*.y *ften d"t"t*iri"g the airbo]ne concentration for solvent mixtures to measurs the
;;;;;ttdon of those individuat toxic componcnts, for examplc, benzenc. and n-hcxanco
*friift *otr ttrongiy influence the toxicologiiat properties of tlic solvent mixturc. In most
irst"""es ii wil f,e'thi proportion of thedcomioneqts which will detcrmine whether thc
applicablc cxposurc standards havc becn cxcecderi. Information rcgarding tl-rc runccltrations
;f[;6i"gfatii liinincant component$ of the solvent mixture can bc obtained from the
*uppiier or refining ccmPeny.

16.5 Xtre petroleum solvent mixtures which havc been- assigne.d exposrlrc standards are
tisted in the fa1owing atla These values wcre dcrivcd frgm typical compositional data of
5frtt* ruppri"O t" &r Australian Institute of Peroleum Occupational Hygienc Committee
bv Austra6ir manufacnrers" Users should rccognise ttrat these art only approximate values'
i{,"["".1"* ;il;ffi;liG r*a as grridance ior the conrrol of expoiure.on condition that
to*ic co*ponents, such'as benzenc ind n-hexane, arc not presenf, and detailed solvent
eomposition data are not availablc.

Substance CAS No.

Mineral turpentine

Petrol Ga.soline)

lVhite spiri*

{Ri indicatefl vals€ rsquiring review

16"6 Rubber solvent is not included in this table because its composition can vary widely
from supplier !o supplier.

[8052-41-3]

TWA Exposure
Standards
{ncg/m3)

480 (R)

e00 (R)

790 (R)
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17. FTJMES AND GASES FROM WELDING AND CUTTING PROCESSES

l1.l Thc fumcs and gases arising from welding and cutting proccsscs may contain a
number of contaminanqs, the composition and quandty of which are-determined bi thc metals
being welded or,cut, the naure of tne procesies, ariO tfre fluxes, strield gasos, 6r ebctrodc
coatings, if.qny, Fqg used. In addition, thc weldingcutting arc may causc reactions which
Pfoduge_ oxides of nitrogen, carbon monoxide and oiher gascous contaminants. Thc intcnsc
ultraviolet radiation emitted frrom some arcs may also gfvc rise to significant quantities of
ozono.

17.2 Thereforp, when assessing a particular welding proees{t, consideration strould bc grven
not only to-thc airborne conc€ntration of toxic metah, such as chromium and nickel, ihich
may.arise from the parclt- metal or elec8ode, blt also to the conoentration of toxic gascs
which may E generated by_the process. In addition to complying wittr thsso indifidual
exposure standards for specilic contaminants, whcrc currcnt manual weldins Droccsscs axc
used, the fume concentration inside thc welder's hetnet should^Irot excccd 5 mgfmr whcn
collected in accordance with the appropriab Australian Sanaard.39
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1& TTIERMAL DECOMPOSITION PR,ODUCTS OF PT"ASTICS

18.1 Whcn subjcct to thp normal mclt pnogessiqg t€mpe$ffEq, rsually 20G3fl1'C, Imst

;ftiirt ffiid;tr*" ;oin;tex;thrd of snali quairtitics of oxic iepouns' uruellv at
conoentrarro* **lo"ouivEio* thcit;;p"s,r* sta;datds.55-58 gs*pvcr' initant acnods
;a ;r*r "* r6o-E fidg*d *hirh;ay causc complaints of scnsory initatiotr if thc
procass is not controllcd propcrly.

1&2 All plastics cmit toxic and initant fumc$ with incrcasi"g 99,ry11ges., Howcvcr, thc
Jrolotioo rirc and 

-dp"ridon 
of thc tunc.s cmiucd vary- fqr dffcrcnt plastics rnd are

strrongly rc.prouoJ-d"p""dfi SoIn€ co*oo cxamscs- irrcludc rhrmoplasics such es

rtrtffi1tr*;nY,"e*1ffi te'ffif ##ilB*ffi *gtJi'#'i$ffi (Ps)'
1&3 pyrotysis producs, givcn off.at highcr_ampcrauucs,?_Sory Ego:l consi&rati'on.
n" ncain 6necis "f h"i-ft; cuning o�r ps foans and PVC-and PE films havc bccn
;ifo;.ffibt'i'-irytr* tutoe ierer naslCn go*o to be canscd by thc pyrolysis prodrrcts of
PTFE (tcflon).u

1&4 This issue is being considercd by tbc Exposure Standards E*F ! Wo*ing 9yp.^IX
Appendk 3). At prcscn{ no cxposurE $tandsrd has bccn recommcnded and exposure $louro

ue LcPt as low as P'racticablc'
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19. EXPRE.SSION OF ET(POSURE STANDARDS

19.1 The following sections refer to the data presented in the National Commission's
Adopted Nartotul_Exposure Stdndards for Atnasfheric Contaminan* in the O;;;ir"tit*l
Envirorunent [NOHSC: 1 003( I 995I.

CHE}IICAL NOMENCII\TURE

19.2 Thc chemical names used in this publication conform with the nomcnclature nrbs of
the International Union of Pure and Applie.d Chemistry-(IUPAC) or wittr iommon usagJ. In
some casas' abbrcviations may.b -uscd. An agcnt witt bnty Uc tistcO under onc nani, and
some of its other namcs, thai q, its generic, dhemical, coirmon ard trade names, *iU-Uc
cross-referenced 

t ftP indq of synonyrns which appcars .at Appendix 4. m-;pp"rdi;
should be consulted when a first attimpt-to locatc a chi:inical is unsiccessfut.

19.3 wittr thc cxception- of 'ryo' and.byclo', all prefixcs, for cxample, G, rn-, p, bis, n-,
sec-, tert-, N-, arc disregarded when listinj the main'entric.s in alphabeticai oril"t

CAS I\IT'MBER

19.4 The CAS No. is a.umquq numerical identifier which is assigned to each individual
:Ey"{ :n!?. ,J}rir number,-which has.thc format txxxxxx-xx-it, io*lrdrt;} ;fi "i*digits' has no chequc.al significryrce othcr than to unambiguoriity ioentir! I ri..orotatsubstance, particularly in computerised literaturc rcEieval systems.

19.5 Most substances in the exllosrrrc $randad listing arc quoted with thcir CAS No.However, this number is not usually assigned to rii"auei of 
-unfnoo* 

or varyinc
composition, to broad classes of compoirnds oi !o thc various ptrysical,fosns "f . p"#"I"?
ssb,stanc€"

19'6 Appendix 5list$ substaoces addressed in thi$ publicarion sored by CAS No.

UNITS T'OR EXPOSURE $TNNDARDS
19.7 In ttre lise of exlosult sandards in this publication" tlrc airbornc conccntrations of
LTI_u_1ty" Tg particulltc contaminants_arc ixpre.ssed gravknerrically as mittigra*s oisqbltancg per cubic.meuc. of.air, (mg/m3). Fu gascs and vapours thc coirccntratioi is also,
y_1th, " fqw clccp$ons, indicared fi p"re p.t-miltion tpprl Uy "oi*uc. Wfpr" Uotf,gravunetric and volumctric.values arc $vcn, ihp volurnettic- (pp*) vatrrc is cxact anC *rooU
b used as it is not affecrcd by changesln tcmperaturc and pt"rs,ror.

19.E Bccausc thc gravimerig mits of mg/m3 arc effected by tempcraturo and pre*rurra
variatio.as, all cxpocure standards arc exprcs*d relativc to stanadrC coriAitions of ZSrC-.nO f
aunosphere prcssurc (101.3 kPa).

19.9 Thc following convcrsion formula can bc uscd to convcrt fto,m ppm to mg/m3:

Concenuation in rnglm3 = molmularwcrght x conccnmtioninppm

u.4
Where H.4= molar volume in litte$ at25'C and 101.3 kPa
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19.10In some instances, espccially with organo-metallic compounds, the exposure standard is
expressed in terrns of the major elemental component of the substance or the chemical species
upon which the analytical determination is based. An explanation of the chemical symbols
usea in the list of adopted exposllrc standards appears at Appendix 6. For exarnple, the
exposure standard for tin oxide or inorganic tin is considerably higher than that for organo-tin
compounds, although both are expressed in terms of an elemental tin concentration.

L

33



 

 

 

34



APPENDIX 1

TERMS OF REFERET{CE OF TTIE EXPOSURE STANDARDS
EXPERT WORKING GROUP

Al.1 The tsrms of refcrence of the Exposurc Standards Elp"tt Working ̂ Group were
A"er-ineO by ttc National Commission's 

-Executive 
at its 17th meeting on 29 September

1988. Thesc terns of referencc arc:

Consider and recommend options to the Standards Development Standing
Committee on occupational ciposure standards for 4qnosqheric.contaminants
bascd on considcratibn of thc bint availablc tcchnical data from Australian and
ovefscas soufi9es.

Notc: Thc tcrms of rpferpnce are currently underreview.

E
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APPEhIDIX 2

MHVIBERSHIP OF TIilS EXPOSURE STANDARDS EXPERT
WORKING GROUP

A2.1 . Mcmbcrship of the E*p*,* Sandards Expert Working Group at January 1995
compnseo urc touowmg members.

Manager, Existing Chcmicals, Chcmical Assessmcnt Division,
Worlcsafc Australia

Fg"4, Tgxicology Unit, Rescarch, Scieirce and Satistics Division,
Worksafe Australia

Itfanagcr, Environmcntal Health Section, Epidcmiology Branch,
New South lVales Hcalth Deparment

Senior Occupational Hygrenisg Occupational Hcalth Division,
Dcparunent for Industrial Affairs (South Australia)

Rescarph Officer, URCOT (Victoria)

H"?4, Occupational Hygiene and Safety Unit, Rsssarch, Science
and Statistics Division, Worksafc Arudalia

Qgordinator, Chemical Safety Unit" WorkCover Authority
(New South Walcs)

ppqutip Dirsctor, Research, Sciencc and Statistics Division,
Worksafe Ausm.lia

pcypatioaal Health and Safety Coordinator, BHp Acstraiia Csatr
Limited {Queensland)

Scnior Professional Officcr, Chemical Regulatory Instrumcnts,
Chernical dssessment Division, Worksafe Austrilia

Ms L Onyon
(Chairperson)

Dr A Bonin

DrS Corbcs

DrC Grygorccwicz

Mr C Odgers

Mr ARogers

MrG Saunders

DrN Stacey

lvlr N Wendt

Ms D Wilcocks
(Secretary)

L2.2 Individual members werc nominated.jo thr Exposure Standards Experr Working
Croup on $c. basisof their expertise in specific occuparional health and safety arcas. Th;
recofirmendations of ttre lxposure Stan{ards..Expert Wbrting Crroup arc subjecf to review by
{e ripgnite Standards Develop-meqt Standing-Committec-and thc Natioial Commissioi
where the social, economic and technological implications of thesc rccommendations are
considered.

+.2.3. i! Tq5tts for inieprglations olexposure standards should bc madc in writing and
drected to the secretary of the Exposure Standards Expert working Group.

L2.4. Tht-q*Tfions of this pubfication may not necessarily reflect the views of individual
members of thc Exposure Standards Expert y/orting Group"
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ISSUES AI\[D SUBSTANCES UNDER REYIEW 

APPEI{DTT 3

ISSUES

A3.1 Thc following is$uos have beqr idcntifM by thc Exposurc Standnds Expcrt Working
Group rs rcquiring furttrsreYicw'

Issue

Alt€x€d work shifts

Approach on excursion

Thcrmal dccomposition

Details

How should exposurc standards be adjustcd for working
schedules markodly differcnt from thc normal cight-hour
day, fivc-day worting wcek?

Thc oxicological brsis and a"alybcal practicability limits
ofvariow approachcs,

Paaerns of thermal decomposition and thc products of
plastics toxicology of products thcreof.

STJBSTANCES

A3.2 Substances li$tCId in the following tablc have bcen identificd by thc Exposurc
Standards Expert Working Group as rcquiring furttprreview.

A3.3 The Exposurc Standsds Fxpcrt Worting Croup will bc collccting and evaluating
relcvant occupdtional hcalth data on-thesc substances. Draft documcntation will be preparcd
to rssist &e'Exposure Standards Expert Working Group in its consideration of thesc
substanccs,

A3,4 Interestcd parties arc encouraged to submit any relevant information on these
substances" Ideally such subrnissions Sould be accompanied-by actual cxposure data and a
description nf any observed health cffects. An indication of whether the monitpring +ta
refersio an eightiour time-weighted erlerage or short tsnn exposure, and.a brief deryrig$gn
of *re work piocedures involvedwould bc risefU. Submissions on thcsc substanccs should bc
sent to thc following address:

The Chief Executive Officer
National Oceupational Heaitlt and Safety Commission
GPO Box 58
SYDNEY NSW 2OO1
Attention: Secretary

Exposurc Standards Expert lfforking Group
Chemical Assessment Division

L
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SUBSTANCES REQUTRING REVIEW

Substane Reason for Review

Acetaldehyde Sensory irriation
Atrazine Chronic systemic effects
Bcnzene Carcinogenicity
2-Butoxyethanol Rcprodtrctivc and hacmolyric cffects
Cadmium
(rcspirable particulatc mass) Esablistunent of cxposurc staodard

Carbaryl SUrdy of skin absorption
Carbon disulphidc Ncumlogical and cardiovascularcffccts
Chromium (Vf) compoulds,
certain watcrinsolublc Carcinogcnicity

Chromium (VI) compounds, Rcspiratory irriation end cffects
watersolublc of tfic kidncys

Epichlorohydrin Unrcvicwed ncw data
Ethyl benzcnc Surdy of skin absorption
Ethylenc dichloridc Cancinogcnic potcntial

Ittffilnr* , 
'i;j'' Iniantcffccts

Irritant cffects
Hepachlor Carcinogcnicity
Isopropyl alcohol Scnsory irritation
\r;ad, inorganic Chronic intoxicetion
Mercury, aryl Effccts on central nervous systcm
Mcrcuri, inorganic Effece on ccntral nervous systcm
4,4'-Methylenc bis(2-chloroaniline) suitsbiuty for an cxposuxp studsd
Methyl hydraeirc Revicw of cxpoeurc standard
Mcthyl isobutyl kctonc Snrdy of skin absorption
Methyl n-butyl ketonc Sody of skin absorption
1-Methyl-2-pynolidonc Establistrmcnt of cxporurc atandrrd
Methylcrrc chloridc Snrdy of *in absorption
Mica Pncumoconiotic pofntiat
lvlineral nrpentinc Tpical composition of thc oolvcnt
Nickcl and compounds Crrcinogcnic potcndrl
Niobiun/rarc carths Eetsblishncnt of crposurc sadard
Nifogen dioxidc Rcspiratory cffccts
Paraquat Snrdy of skia *orpdm
PCBs Carcinogcnicity
Pctrol Gasolioc) Tnical cornpo*itioo of thc eolrrcnt
Phosphinc Rclpirntoryaffccs
Propylcnc glycol monomcthyl cthcr Sudy of +tin ebcorption
Propylcnc oxidc Crrcimgcnicity
Rubberfumcs and dust Establishncntof cxpoeinc strnd&d
Talc Hcdtb cffocg of tslc conniniag no rrbcstoe

fibles



Toluenc
Trbthenolamfup
Turpcntirr (wood)
Viny chl,onidc, monorncr
Vinylidcttc chloridc
Whitc spirits
lVood drlst

Xylenc

$ody of sfin *cspdon
Carcinogenkrity
Sndy of skio absorptim
Carcinogcnicity
Carcinopnic poenfiid
Tpbal cmposmn 0f thc solvcnt
Ilcalth cffectc frm dust of Austrdien woods
Sody of *ia absorptkm

rcf aoffi;
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LIST OF SYNONYMS 

APPEI{DIX 4

A4.1 This list of synonyms and trade names should be consuhed when a firyt a{emptjo
focate a chcmical in tfre iriational Commission's Adopted Natianal Exposure Stardards-fo.r
Atmospheric Contantuwnts in the Occupartotul Environmew [NOHSC:1003(1995)I is
unsuccessful.

ICAS No.I

t3383-96-8I
[141-78-6]
u41-78-61
ts40-59-01
I7e-n-61
[107-02-81
U/$0-88-51
[ec33-31
Ir4L-32-21
ll0G92-31
[106'e2-3]
[108-91-81
[1300-?3-8]
[141-43-5]
[?5-31-0]
t61-82-51
{7173-06-41
ll08-94-lI
[14sr-62-91
u1+26U
180s24241
[50-78-2]
t151-56-41
16923-22-41
u1+261I
[55-38-e]
t17804-35-21
t9s-5+sl
t108-45-21
t1ffi-s0-31
il08-98-51

[552-3$7]
t218-01-91
t10651-4I
[242608-6]
t58-8e-el
tl41{6-21

Synonyrn

Abate@
Acetic acid e&yl esrcr
Acetic ester
Acetylene dichloride
Acetylene tetrabromide
Acrylaldehyde
,{crylic acid,cthyl ester
Acrylic acid, methyl cster
Acrylic acid, n-butyl ester
AGE
Allyl-2,3-epoxypropyl ether
Aminocyclohexane
Aminodimcthyl benzene
2-Aminoethanol
?-Arninopropane
3 - Aml'rg." 1,2,4*triacsle
Arnmate@
Anone
Araldite PT 810@
Arprocarb
Asphalt (petroleum)
Aspirin
Aziridine
Azodrin@
Baygon{S
Baytex@
BenlatcO
1,2-Benzcnediaminc
1,3-Benzenediamine
1,4-Benzenediaminc
Benzenethiol
Benzene- 1,2,4-nicarboxylic
acid-1,2-anhydridc

1,2-Bcnmphenanthcne
p-Benzoquinonp
BGE
Y.BHC (ISO)
Bidrin$

Suhtana

Temephos
Ethyl arr;tartn
Ethyl acetate
1,2-Dichloroethylene
1, 1,2,2-Tetrabrsmocthane
Acrolein
Ethyl acrylate
Mcthyl acrylate
Butyl acrylatc
Allyl glycidyl e&er
Allyl glycidyl cthcr
Cyclohexylaminc
Xylidine
Ethanolaminc
Isopropylamine
Amitrole
Ammonium sulphamate
Cyclohexanone
Triglycidylisocyanurate
hopoxur
Bitumcn
Accryl salicylic acid
Ethyleniminc
Monocrotophos
Propoxur
Fenthion
Bcnomyl
o-Phcnylcnediaminc
m-Phenylenediamino
pPhcnylerrcdiaminc
Phenyl mercaptan

Trimellitic uthydridc
Chryscnc
Quinonc
n-Butyl glycidyl ctbcr
Lindanc
Dicrotophos
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BolstarO
Borsx

Bornan-Z-onc
Bromochloromcttrano
Bromoethanc
Bromocthylcnc
Bmmomethanc
Bromorifluoromethanc
Buancthiol
tert-Butanol
iso-Butanol
sec-Butanol
n-Butanol
Butan-z-ol
2-Butanonc
1 -B utoxy-2,3-epoxlpropane
Butyl cellosolve@
trans-But-2-enal
B utyl-2,3-cpoxypmpyl cther
Butyl glycol
Calcium carbimidc
Camphechlor
earbonyl chloride
Cellasolve
Cellosolve acetafe@
Cesium hydroxidc
Chlonracctic acid chloride
Y-Chloroallyl chloridc
Chlorcbiphenyl
Chlotobipbcnyl
2-Chloro- 1,3-butadiens
1 -Chloro-2,3-cpoxy-propane

Chloroethane
2'Chloroethanol
Chlonrethylene
bis-(2-Chloroethyl)-ether
Chloromcthane
p-Chloronitnobenzene
2,2-Bis(p-Chlorophenyl)-

I , 1 , I -trichloroethaae
3-Chloro-l-propene
a{hlorotolueae
2-Chloro- 6-(tric hloromethyl)
pyndinc

Z-Chloro-1,1,2-
tifluoroethyl-
difluoromefllyl ether

Sulprofos
Borrtcs, tcaa sodium
salts, dscahydratc

Camphor, synthctic
Chlorobromornctharc
Efiyl bronidc
Vinyl bromidc
ldcthyl bromidc
Trifluorobromorcthans
Butyl mcrcaptan
tcrt-Butyl alcohol
Isobutyl alcohol
scc-Butyl alcohol
n-Butyl rlcohol
sec-Butyl alcohol
Methyt cthyl ketorc (MEK)
n-Butyl glycidyl ether
2-Butoxyethanol
Cromnaldehydc
n-Butyl glycidyl ether
2-Butoxyethanol
Calcium cyanamidc
Chlorinated camphenc
Phosgenc
2-Ethoxyethanol
?-Ethoxyethyl acetatc
Caesium hydroxi&
Chloroacetyl chloridc
Dichloropropcne
PCBs (54% Chtorine)
PCBs {42% Chlorine)
B-Chloroprrnc
Epichlorohydrin
Ethyl chloride
Ethylenc chlorohydrin
Vinyl chloride
Dichloroethyl ether
Methyl chloride
p-Nitrochlorobenzenc
DDT @ichlorodiphenyl
richloroethane)

Allyl chloridc
Benzyl chloride

Nitrapynn

Enflurane

t3540&43-21

1130$964I
ITen-21
17+n-51
u+e&4l
t5e3-60-21
p4-83-el
t75-63-81
tl@-7e-51
r5-654I
F8-83-11
t78-92-21
r8-3631
178-92-21
rE-e3-31
124?f'0841
trLL-7e21
[417&3S3]
12/.2J,48-61
url-76-21
[156-62-71
[8001-35-2]
[7544-5]
[11e80-5]
{111-15-91
[2r351-79-U
{7+Odie}
Is42-7s-61
[11097-69-1]
[s346e-2r-el
[126-9e-8]
tr06-89-8I
t75-00-31
[107-07-3]
[75-014]
111144-41
17+87-31
t100-00-51

[50-2e-3]
[107-05-U
tt00-M-71

ue29-82-41

t13838-16-91

4l



Chromic acid

Chromium trioxide

Coyden@
Crag hcrbicide@
Cryofluorane
DADPM
Dalapon
Dasanit@
DDM
DDVP
Delnav(9
Demeton-S-mcthyl
Derris, commercial
2,4.DES
DGE
Diamine
1,2-Diaminoethane
2, 2'-Diaminodicthylaminc
4,4'-Diaminodiphenyl
p,p'-Diaminodiphenylnethane
Dibenzoyl pcroxidc
Dibismuth tritelluride
Diboron trioxide
Dibrom@
D ibrornodifl uoromethans
1,2-Dibromoethane
1,2-Dibromoethylene
N,N - Di-n-butylaminoe&anol
Dibutyl hydmgen phosphate
5, 6'-Di- tert-butyl-4,4'-
thiodi-m-srcsol

p,p-Dichlorodiphcnyl
trichlorpethane

1"2-Dichloroethane
1,l-Dichloroethylcne
Dichloromethane
2,2'-Dichloro-4,4'-
methylenedianiline

2,4-Dichlorophcnoxyacetic acid
1,2-Dichloropropane
Diethyl ether
Diethylene dioxide
Di-(2+thylhcxyl) phthalatc
Difluorochloromethanc
Difluorochlommethane
Difolatan@

see Chromium (VD comPounds,
water soluble in main table

see Chromium (VI) comPounds,
water soluble in main table

Clopidol
Sesonc
Dichlorotetrafl uoroethane
4,4'-Methylene dianiline
2,2-Dichloropropionic acid
Fensulfothion
4,4'-Methylene dianiline
Dichlorvos
Dioxathion
Methyl demeton
Rotenone (commercial)
Sesonc
Diglycidyl ether
Hydrazine
Ethylcncdiamine
Diethylene triamine
Benzidine
4,4'-Methylene dianiline
Benzoyl peroxide
tsismuth telluride
Boron oxide
Naled
Difl uorodibromomethanc
Ethylenc dibromide
Acetylene tetrabromide
2-N-Dibutylaminoethanol
Dibutyl phosphate
4,4'-Thiobis(6-tert,
butyl-m-clresol)

DDT {Dichlorodiphenyl
richloroethane)

Ethylene dichloridc
Vinylidenc chloridc
Methylene chloride
4,4'-Methylene
bis(2-chloroaniline)

2.4-D
hpylcne dichloridc
Ethyl ether
Dioxane
Di-sec-octyl ph&alatc
Chlorodifluoromethanc
Dichlorcdifl uorome thane
Captafol

t
g'
F

:
:.:
, '
i

i,
I
i
i
i:

:i

i
i:i

t.
i

r
i:,
i1

,;
il

t
1,:
il.
il
l.
r
i
&
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t2e7L-90-67
[136-78-?]
ITGr+21
ual-71-el
t75-ee-01
[11s-e0-2]
ll0r-77-eJ
162-73:71
u8-3+21
t8022-00-21
[83-?9-41
u36-78-71
12238-07-5J
[302-01-21
[107-15-3]
[111-40-0]
le2-87-sl
[r0t-77-91
[e4-36-0]
u304-82-11
t1303-86-21
[300-76"5]
175-61-61
u06-e3-41
ue-27-61
[102-81-8]
[107-664]

[e6-6e-5]

Is0-29-31
[107-06-2]
t75-35-41
[7s-09-2]

[101-1+4]
[e+1s-71
[78-87-s]
t6a-2e-71
u23-e1-U
[117-81-71
I7s4s-61
t75-?1-81
t242s-O6.Ll

42



m-Dihydroxybenzenc
o-Dihydroxybcnzene
pDihydroxybenzene
Diisopropyl ether
Dime thoxymcthane
Dimethylaminobenzene
Dimethylbenzenc
3,3'-Dirnethylbenzidine
l,3-Dfunethyl butyl acetate
Dimethyl-12-dibromo
-2-dichlorce thylphosphate

2, &Dimethyl-4-heptanone
N,N-Dimethylnitrosaminc
Dinitrogen monoxide
3, 5-Dinitro-o-toluamide
Diphenyl
Diphenyl ether
Diphenylmethane diisocyanate

Diphosphorous pentasulphide
Diquat dibromidc (ISO)
Disodium tctraborate
decahydrate

Disodium tetraborate
anhydrcus

Disodium totraborats
pentahydrate

Disulphur decafluoride
Disulphur dichloride
Disodium disulphite
DisyslonS
DMDT
DNOC
DOP
Dursban@
Dyfonate@
EDB
EGDN
1,2-Epoxy-4(epoxy-
e thyl)-cyclohexane

1,2-Epoxypropane
2,3-Epaxy-1-propanol
bis(2,3-Epoxy propyl) ethcr
Z,3-Epoxypropyl isopropyl
ether

Ethane-12-diol
Ethanethiol
Ethanol
Ethene

Resorcinol
Catechol
Hydroquinone
Isopropyl ether
Methylal
Xylidtun
Xylene (o-, m-, pisomers)
o-Tolidinc
sec-Hexyl arntats

Naled
Diisobutyl ketone
N-Nirosodime thylamine
Nitnous oxide
Dinitolmide
Biphcnyl
Phenyl e&er
Methylene bisphenyl
isocyanate GvIDD

Phosphorous pentasulphide
Diquat
Borates, tetra" sodium
salts, decahydrate

Boratcs, tetra sodium salts
anhydrous

Boratcs, tetra" sodium
salts, pentahydratc

Sulptrur pentafluoridc
Sulphur monochloride
$odium metabisulphite
Disulfolon
Methoxychlor
Dinitro-o-crcsol
Disec-octyl phthalate
Chloryyrifos
Fonofos
Ethylenc dibromide
Ethylenc glycol dinitratc
Vinyl cyclohexene
dioxide

kopylene oxide
Glycidol
Diglycidyl ethcr (DGE)
Isopropyl glycidyl
ether 0GE)

Ethylene glycol
Ettryl mercaptan
Ethyl alcohol
Ethylene
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[108-4G3]
[120-80-e]
[123-31-9]
[108-20-31
u0e-87-51
[1300-?3-81
t1330-2c71
[119-93-71
tl08-84.91

[300-7G5]
u08-83-8I
162-7s-el
ua02+e7-21
u48-01-61
192-52-41
[101-84-8]

[10]-68-8]
u314-80-31
185-00-71

1r303-9sl

[1303-964]

Ix303-96-4]
1s714-22-71
[10025-6?-9]
u6EL-s741
[2e8-0/,4l
172-43-sl
[s34-52-U
[117-81-71
1292r-88,21
19M-22-91
[106-e3-4]
[628-e5-6]

t106-87-61
Fs-56-el
[556-52-5]
[2238-07-51

{40t6-14-21
[107-21-U
[75-08-1]
[64-17-5]
[?4-85-U



Ethylene dinitrate
Ethylene glycol, monobutYl ether
Ethylene glycol, monoethYl ether
Ethylene glycol, monoethYl
ether acetate

Ethylenc glycol monomethYl ether
Ethylene glycol monomethYl
etlpr acetatc

Ethyl glycol
Ethyl glycol acetate
B is(2-Ethylhexyl) phthalate2
Ettrylidene chloridc
o-Ethyl-o- (4-nirophenyl)
-phenyl- thiophosphonatc

Ethync
Fenchlorphos
Ferrocene
Fluorocarbon 11 (Frcon I l)
Fluorocarbon 12 (Freon 12)
Fluorocarbon 21 (Freon 21)
Fluorocarb on 22 (Freon 22)
Fluorocarbon 113 (Freon 113)

Fluorocarbon 114 (Freon 114)
Fluorocarbon 115 (Freon 115)
FlutrCIca.rbsn 13Bl
Fl'oorodichlorsmethane
Fluorotrichloromethane
Fonnic acid, e&yi ester
Fonnic acid, methyl ester
Furadan@
?-Furaldehyde
Gammexane@
Gasolinc
Gennane
Glass, fibrous or dust
Clycol uinit'atc
Glycol dinitratc
Glycol, monobutYl ether
Glycol, monoethyl cther
Glycol, monoethyl ether acetate
Glycol monomethyl ether
Glycol monomcthyl ethcr ar&tate
Guthion(&
Gypsum
Y.HCH
HDI

Ethylenc glycol dinirate
2-Butoxyethanol
2-Ethoxyethanol

2-Ethoxyethyl acetate
2-Methoxyethanol

2-Methoxyethyl acetatc
2-Ethoxyethanol
2-Ethoxyethyl acetate
Di-sec-octyl phthalatc
1,1-Dichloroethanc

EPN
Acetylene
Ronnel
Dicyclopentadienyl iron
Trichlorofl uoromethans
Dichlorodifl uoromethanc
Dichlorofluoromethane
Chlorodifluoromethane
1,13-Trichlarwl,22,'
tifluoroethanc

Dichlorotetrifl uoroethane
Chloropentafluoroethane
Trifluorobromomethane
Dichlorofl uorornethane
Trichlorofl uoromethane
Ethyl forrnatp
Methyl formate
Carbofuran
Furfurd
Lindane
Petrol
Serneanium teratrydride
Synthctic mineral fibres
Nitoglycerin (NG)
Ethylene glycol dinitrate
2-Butoxyethanol
2-Ethoxycthanol
2-Ethoxyethyl acetate
2-Methoxyethanol
Z-Methoxycttryl acctatc
Azinphos-methyl
Calcium sulpharc
Lindane
l,GHcxamcthylcne
diisocyanatc

1628-96-61
tlrr-76-21
[1 10-80-5]

[11r-15-9]
[109-8C4]

[110-49-61
[110-80-s]
[11 1-15-9]
[117-81-7]
I7s-34-31

I?LM.64-sl
u+8G21
lzee-84-31
t102-54-51
17s-6941
u5-7t-81
17s-4341
I7s-4s-61

[76-13-U
116-1+21
[?6-15-3]
t?5-63-81
[?543-4]
175-6e-41
[10e-9+4]
[10?-31-3]
[1563-66-2]
[e84]-u
t58-8e-el

u782-6s-21

[55-63-0]
[628-9C6]
tttr-?6-21
[110-80-51
[111-r5-9]
[109-864]
ul04e-61
t86;50-01
r7?8-18-91
158-89-el

[822-06-0]



HEttPA
2-Hcptrnre
$tlcptaam
4-Ilcptrnor
Y-I{cxrcblsocyclohcxanc
fhxahy&o-1,35-tiniro
-l3t'triazirp

2-Hcxanonc
llcxonc
Hydrochlmic acid
Hydrocyrdc rcid
&Hy&ory-{-mc&yl
-2-pcntare

IGE
koamyl ncthyl kcnlp
23'-Ininadietharcl
Iodonethanc
IPDI
Isopcntyl rcct&b
Isopmpyl bcnzenc
Lannab(D
Laughing gas
Lebaycid@
Linestonc
S{aldison
Man-mads noineral fibtes
Manganesc trcFoxide

Marblc
MBOCA

MDA
MDI
MEK
MEKP
Mcquinol fllln$
Mercaptoacetic acid
Metasystox
Mcthacrylic acid, methyl ester
Methanethiol
Methanol
Methoxyaniline
?,2-bis(p-Methoxyphenyl)
- 1, 1, 1 -trichloroethane

l-Methoxypropan-2-ol

bis-(2-Methoxypropyl) ether

Methyl amyl alcohol

I&xametbyl phosphoramidc
Mcthyl n-amylkctonc
Ethyl burylkctone
Dipropyl kctonc
Liodanc

Cyclonitc
Mcthyl n-butylketonc
Mcthyl isobutyl kctone
Hydrogon chloridc
Hydrogen cysnidc

Diacctonc alcohol
Isopropyl glycidyl cther
hdethyl isoamyl kctorp
Dicthanolaminc
l[ethyl iodi&
Isophoronc diisocyanatc
hoamyl acatate
Cumenc
hdethomyl
Nimus oxidc
Fenthion
Calcium carbonate
Malathion
$iynthetic mineral fibres
see Manganesc (fime)
in main table

Calcium carbonatc
4,4'-Mcthylenc bis
{2<hloroaniline)

4,4'-Methylenc dianilinc
Methyleirc bisphenyl isocyanate
Methyl cttryl ketone (MEK)
Methyl cthyl ketone pcroxide
4-Methoxyphertol
Thioglycolic acid
Mcthyl demcton
Mcthyl methacrylatc
Methyl mercaptan
Methyl alcohol
Anisidinc (o-,p-isomers)

Methoxychlor
Propylene gylcol monomethyl
ether

Sipropylene glycol, methyl
ether

Methyl isobutyl cartinol
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[68&31-9]
[110-43-01
u063541
[123-1e-31
t58-8e-e]

[Lzt-8241
[591-?8-6]
[108-1&U
[76/-7-sr41
t74-90-8I

u2342-21
t40�L6-t+21
u10-12-31
trLt-42-21
[74-88-4]
[4098-71-4]
Ir23-92-21
[e8-82-8]
[16752-77-sl
u002/"-97-21
155-38-91
[1317-6s-3]
[121-?5-5]

17439-96-sl
[1317-65-3]

[101-14-4I
u01-77-eI
[101-68-81
[78-93-3]
[1338-23-4]
[1s0-76-s]
[68-1 1-ll
[8A22-00-21
[8G62-6]
[74-93-1]
[67-56-11
12919r-52-41

{12-43-s1

[107-98-2]

[34590-9+81
[108-11-2]

1-



3-Methylbutan-1-ol
3-Mcthyl-2-butanonc
l-Methytbutyl asotatc
Methyl cellosolve@
Methyl cellosolvc acetatc@
Methyl chloroform
2-Methyl-4,6dinitrophenol
Methyl gylcol
Methyl glycol aceta;tE
5-Methylhcpan-3-onc
5-Methyl-2-hcxanone
2-Mcthylpentane-2,4-diol
4-Mcthylpcnt- 3-cn-2-onc
2-Mettrylpropan-1-ol
2-Methylpropan-2-ol
#Methyl-2-pcntanone
Methyl styr€nc
N-Methyl-N-23,6
tctranifroanilinc

MIBK
MOCA

2-nnphthyl thiourpa
Nemacur(D
HC
Nialate@
Niuoglycol
Nitrogen monoxidc
Octafluoroisobutylenc
Orttrophosphoric acid
Oxalonitrilc
Oxiranc
Paraquat dichloridc (ISO)
lJ-Pcntancdial
2-Pcntanonc
3-Psnunorc
Pcntyl atrtstt
FGE
PHC
Phenacyl chloride
Pbcnylbenzc,m
Pbnyl-23-cpoxlppyl ctlrcr
Phcnylctbylcm
4-Pbenyl-nirobcnzerc
2-Pbcnylpropcne
Phosdrin
Pbosphoryl richloridc
Pival@

Isoamyl alcohol
Methyl isopropyl keton€
sec-Amyl acetatc
2-Methoxyethanol
2-Methoxyethyl acetate
l, t, l-Trichloroethane
Dinitno-o-crpsol
2-Methoxycthanol
2-Methoxycthyl arr,ta;te
Ethyl amylketonc
Methyl isoamyl ketonc
Hcxylcnc glycol
Mesityl oxidc
Isobutyl alcohol
tert-Butyl alcohol
Methyl isobutyl kconc
Vinyl toluenc

Tetryl
Methyl isobutylkctonc
4,4'-mcthylcnc bis
(2-chloroanilinc)

ANTU
Fenanniphos
Nitroglycerin (NG)
Etldon
Ethylenc glycol dinirate
Nitic oxidc
Pcrfluoroisobutylere
Phosphoric acid
Cyanogen
Ethylcnc oxidc
Paraquat
Glutaratdchyde
Methyl propylkcolp
Dicthylkctonc
n-Amyl artatc
Phcnyl glycidyl ethcr
Propoxru
a{hloroacctophcnonc
Biphcnyl
Phenyl glycidyl ethcr
Styrcnc, noff)nrcr
4-Nitrodiphcnyl
a-ldcthyl sr]menc
Mcvinphos
Phosphorous oxychloride
Pindonc

u23-sr-31
ts63-80-41
[626-38-0]
[109-864]
ur&4e-61
[71-s5-6]
[sv-s2-r1
t109-8641
ll10-4e-61
t541-85-5I
[110-12-3]
u0741-51
u4L-79:71
p8-83-U
t?5-65-01
u08-10-u
[25013-1s-41

[47945-8]
u08-10-u

lr0l-1+41
t8e88-41
{2222*92-61
t5s-63-01
1563-12-21
1628-e6-61
1r0102-43-el
{382-2r-8J
176*38-21
t460-le-sl
t?5-21-8I
t4685-1+71
lr11-30-81
[107-87-9]
lec22-01
162843-71
lrz2-ffi-rj
ItL+26-Ll
1532-2141
192-s2-41
[122d]-U
ll0o-42-5l
Ie2-e3-3]
[e8-E3-e]
17786'.3+71
[10025-87-3]
[83-26U



2-Pivalyl- 1,3-indandione
Plaster of Paris
Plictran(&
Polychlorinatcd biPhenYls
PolychlorobiphcnYls
Propan-1-ol
Propan-2-ol
Propcne
Propyne
Prop2-yn-1-ol
Pyrctlrins 0SO)
2-$nidylrminc
Pyrocatechol
R-l14
RDX
Sencor
N-Scrvc@
Sevin
Silane
Sodium 2,4-dichloro
-phenoxyethyl sulfate

Sodium hydrogen sulPhitc
Stoddard solvent
Systox
TDI
TEDP
1, 1 3,2-Tctrabroruoethane
Tetrabromome thanc
Tetracarbonyl nickel
Tctrachloroethylenc
Tetrachloromethane
0,0,0',0'-Tetraethyl
di&iopyrophosphatc

Teraethyl orthosficate
0,0,0',0'-Tctracthyl
pyrophosphatc

Tctracthyl thiuram disulPhide
Tetralluoro
dichloroethane

Tctamettryl orthosilicate
Tetramethyl thiuram disulPhide
TCIC
Thimct@
ThiodanO
TNT
TordonO
1,4,7-Tri-(aza)-heptane
Tribromomcthanc

Pindone
Calcium sulphale
Cyhexatin
PCBs
KBs
hopyl alcohol
Isopropyl alcohol
Propylcne
Methyl acetylene
Propargyl alcohol
Pyrettrum
2-Aminopyridine
Catechol
Dichlorotetrafluoroethane
Cyclonitc
Meribuzin
Nitrapyrin
Carbaryt
Silicon tefiatrydride

Sesone
Sodium bisulphite
White Spirit
Demeton
Tolucne-2,4- diisocyanate
Sulfotep
Acetylene tetrabromide
Carbon ietrabromide
Nickcl carbonyl
Peichlorocthylene
Carbon tetrachloride

$ulfotep
Ethyl silicate

TEPP
Disulfiram

Dichlorote traf luoroethanc
Methyl Silicatc
Thiram
Triglycidylisocyanuratc
Phoratc
Endosulfan
2,4,6-Trinitrotoluene
Picloram
Diethylenc triamine
Bromoform
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t83-26-U
F778-18-91
[13121-70-5]
1s3469-21-91
153#9-2r-91
t71-23-81
[67-63-0]
t115-07-11
u+9e-71
u07-19-71
t8003-3+71
[504-29-01
[120-80-e]
176-14-21
trzr-82-41
12rc87-6/-191
11929-82-41
163-2s-21
t7803-62-51

lL36-78-71
[7631-e0-51
t8052-41-31
[806s-48-31
[584-8/t-9]
[3689-24-5]
ue-27-61
[5s8-13-41
t13463-39-31
un-n-4J
t5623-51

13689-?/4-5t
t78-1e41

Il07-49-31
le7-17-81

176-r+21
[681-8+sl
ll3?-2G81
1245t-62-91
{298-02-21
tl15-29-?l
u18-96-71
[1918-02-1]
[111-4&0]
l'ts-2s-21

l---



Tricarbonyl
(cta-cyclopentadienyl)
manganesc

Trica$onyl
(methylcyclopenadienyl) -
manganesc

1,1,1-Trichlorobis
(chlorophcnyl) cthanc

Trichloromethane
Trichloronirornethane
2,4,5-Trichloro
phenoxyacetic acid

Tricyclohcxyltin hydroxidc
1, 1, 1 -Trifl uonr-2-chloro-2-
bromoethanc

3, 5,5 -Trimethylcyclohex
-2-enone

2,4,6-Trinitrrophenol
2,4,6-TriniEo
phenylmethylnitramine

Tri-o-totylphosphatc
Turpentinc
Turps
Vinyl benzene
Vinyl cyanide
Whiting
Zine stesrate
Zoalene@

Manganese cyclopenadicnyl
tricarbonyl

Methylcyclopentadienyl
manganese tricarbonyl

DDT @ichlorodiphenyl
trichlorocthanc)

Chloroform
Chlorcpicrin

2,45-T
Cyhexatin

Halothanc

Isophorone
Picric acid

Tenryl
Triorthocresyl phosphate
Turpentine (wood)
Mineral turpentinc
Sqaene, monomer
Acrylonirile
Calcium carbonate
see Stearates in rnain table
Dinitolmide

112079-65-11

1r2108-13-31

[s0-2e-31
[67-66.3]
[76-M-21

te3-7G51
[13121-70-sl

Irsr-67-71
p8-5e-u
[88-89-l]

[47945-8]
t78-30-81
[8006-64-2]

[100-42-5]
[107-r3-1]
[1317-65-3]

[148-01-6]

S Registered Trade Name.

fiSO) International Organization f,or Standardization.
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SUBSTANCES INDEX SORTED BY CAS NUMBER

A5'1 This appendix, sortsd .uv c.es number, contains substances
opor*t stand-aids have becn adopted'

[CA$ No.l Substance ICAS No.l Substance

APPET'IDIX 5

for which national

t50-0&ol
t50-2e-31
[50-32-8]
Is0-78-2]
[s4-11-51
t5s-38-el
[55-63-01
[56-23-5]
[s6-38-2]
[56-81-5]
ls7-14-71
ls7-u-el
[s?-50-u
Is?-57-8]
[57-?{-el
Is8-8e-e]
[50-29-?]
160-3.{'4}
[60-5?-U
[61-82-5]
[62-53-3]
162-7311
t52-74-81
[62-?5-e]
[63-2s-2]
t6+17-5I
ls4-1s-61
[64-19-7]
[67-56-l]
[67-63-01
rc7-6/'Ll
[67-66-3]
t67-72-11
[68-11-U
[68-12-2]
[71-?3-8]
[71-36-31
uI-43-21
[?1-55-51

u2-2A-81
u243-sl
[74-82-81
[74-83-9]
[74-84-01
t74-85-U
11+86-21
[74-87-3]
t1lt88-41
[74-8e-s]
[74-90-81
t74-e3-Ll
174-96-4J
[7+97-sl
[74-98-6]
174-ee-71
[?5-00-3i
[7s-01-4]
t7s-w-71
r5-05-81
[?5-07-ol
[75-08-U
[75-09-21
[75-t2-71
t?s-15-01
ps-z1-81
t7s-2s-21
t75-31-0I
t7s-34-31
t75-3s41
[7s43-41
t7544-51
[7s-4s-6]
t754?-81
t7s-50-31
t7s-s2-s1
[?5-55-81
[?5-56-91
t7s-61-61

Formaldehyde
DDT
Benzo(a)pyrcne
Acetylsalicylic acid
Nicotine
Fenthion
Nitroglycerin {NG)
Carbon tetrachloride
Parathiony
Glycerin mist
1, 1 -Dimethylhydrazinc

Strychnine
Sucrose
B-Propiolactone
Chlordane
Lindane
Ethyl ether
h{ethyl hydraain*
Dieldrin
Amitrole
Aniline and homologues
Dichlorvos PDVP)
Sodium fluoroacetatc
N-NitrosodimethYiamine
Carbaryl
Ethyl alcohol
Formic acid
Acctic acid
Methyl alcohol
Isopropyl alcohol
Acetonc
Chloroforrn
Hexachloroethane
Thioglycolic acid
Dimcthylformamidc
Propyl alcohol
n-Butyl alcohol
Eenzcne
1, 1, I -Trichloroethanc

Endrin
Methoxychlor
Msthane
Methyl bromidc
Ethane
Ethylene
Acctylenc
Methyl chloride
Methyl iodide
Mcthylamine
Hydrogen cyanide
Methyl mercaPtan
Ethyl brcmidc
Chlorobromome thanc
Propanc
Methyl ac€tylsne
Ethyl chloride
Yinyl chloride
Ethylamine
Acetoniuilc
Acctaldehyde
Ethyl msrcaptan
Methylene chloride
Formamidc
Carbon disulPhide
Ethylcne oxide
Bromoform
Isopropylamine
1,1-Dichloroethane
Vinylidene chloride
Dichlorofluoromethane
Phosgcnc
Chlorodifluoromcthane
Iodoform
Trimethyluninc
Nitromethanc
Propylcne imine
Propylenc oxidc
Difl uorodibromomcthane

rj.,
, :
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17tr381
l?trs4l
[7]6e{j
[7$?l-8]
175-1+rl
lTree{l
t7603-el
uffizl
rell-el

t?en-01

17613-ll

17&14-21
t76.15-31
uc22-21
t7c*81
177-4741
177-7341
177-78-tl
r8-m-21
[78-1H]
p8-30-81

[?8-34-2]
i?8"s9-u
[78-83-U
t?8-8?-51
u8-e2-21
t78-e3-31
[78-es-s]
17e-00-51
t?9-0r,61
[?9-04-9]
t7e-061I
ue-0e47
ue-La-71
179-20-91
17e-u-31
179-27-61
t79-3+sl
[7e-4t41
ue-M-71

[79-46-e]
[80-62,6]
[81-81-2]
[82-68-8]

[83-26U
I83-7e-4I
184-e2l
lw7+21
t85{e7l
tE54#eI
I865e0l
t8G88-41
t87-68-31
[87-865]
[88-8e-U
t89:t2-51
[9]-2C3]
[9]-5e-8]
[9]-e4-u
[e2-s241
19247-rj
{e2-8+21
Ie2-87-sl
le2-93-31
te3-765I
Ie4-360]
le4-7s-71
[e5-13-6]
te54e-81
[e5-5&11
[e5-53-41
[e5"54"5]
[96.r84]
Ie6-22-AJ
te6-33-31
[e6-6e-51

[97-77-81
t98-oo-ol
[e8-01-u
[e8-51-U
[e8-82-8]
te8-83-eI
te8-es-31
[ee-08-u
lee65-0I
t100-00-51
[100-01-6]
[100-25-4]
t100-37-8I
[10041-41
110042-sl

50

Triflusobrommctbanc
tcrt-Butyl rbohol
Trbhlssfluoromcthanc
Dichlqodif luororncthanc
Tctrrrcthyl kad
22-Dichlqopmpionic acid
Trbhlssacctic acid
Chluopicrin
1,1,1J-Tcmchlcr.g.2,2-
difhuocthanc

1,122-Tctnchluo-12-
difluqocthanc

1,13-Trichloro-122-
trifluoroetharc

DichloroHafluoroetharc
Chluopcntaflumoctharp
Camphor, synthctic
Itreptachlc
Hcxachlorocyclopcntadiene
Dicyclopcutadbne
Dimethyl sulphatc
Tctracthyl lcad
Ethyl silicat€
Triorthocrresyl phosphatc
Dioxathion
Iscphoronc
Iscbutyl alcohol
Propylenc dichloride
scc-Butyl alcohol
Methyl ethyl kctonc
Chloroacetone
1,1J-Trichlorocthane
Trichloroethylonc
Chloroacctyl chloride
Acrylamidc
Propionic acid
Acrylic acid
Mcthyl ^cetate
Nitroethanc
1, 1 p,2-Tetrabromoethane
1., 1 3,2-Tefachlorocthane
Methacrylic acid
Dimethyl carbamoyl
chloridc

2-Nitropropane
Methyl methacrylate
Warfarin
Pentac hloronitrobenzene

Pindonc
Rotenonc (commcrcial)
Dicthyl phthalalc
Dibutyl phthalarc
Diquat
Phttralic enhydridc
Azinphos-mcthyl
ANTU
llcxachlombutadicnc
Pentachlorophcnol
Picric acid
o-scc-Butylphenol
Napthalcnc
2-Naphthylarninc
3,3'-Dichlorobenzidine
Biphenyl
4-Aminodiphcnyl
Phenothiazinc
Bcnzidinc
4-Nirodiphenyl
2,45-T
Benzoyl pcroxidc
2,{D
Indene
s-Chlorotoluenc
*'Dichlorobenzcnc
o-Toluidine
o.Phenylenediamin€
1,23-Trichloropropanc
Diethyl ketonc
Methyl acrylate
4,4'-Thiobis(6-Erq butyl-
m-crcsol)

Disulfiram
Furfuryl alcohol
Furfiual
p-tert-Butyltoluene
Cumene
a-Methyl $qrene
Nitrobenzene
Nitrotoluenc
m-Dinitobenzene
p-Nimchlorobenzene
pNitnoanilinc
p-DinitrobenT,ene
2-Diethylaminoethanol
Ethyl bcnzene
Styrene, monomer



t100-4+71
t100-61-81
[100-63-0]
ll00-74-31
[101-lrt.4]

lr01-68-81

[101-77-e]
t10l-8+81
t102-5+51
1102-81-81
t1054tr1
[105-6&2]
l106-354I
t106-4671
[106-4e-0]
tlocss3l
t106514I
t106-8?{]
t10689-8I
t106-92-31
1106e341
t106-9?-81
[106-e9-0]
[107-0?-8]
[10?-05-u
t10?-06q
[10?-0?-3]
[10?-13-U
t107-1S31
[107-18-6]
[10?-19-7]
tl0?-2s01
[1O7-21-U
t107-30-21
u07-31-31
t10?-41-51
[1ffi-49-3]
[107-664]
t1ffi-8?-el
[107-eE-2]

t10$-03-21
[108-054]
ll08-lGu
t108-11-21

[108-18-e]
[108-20-31
[108-21-4]
u08-24-71
[108-31-6]
t108{4-U
u0845-2I
u0846-3I
ll08-83-81
[108-84-el
[108-E7-2]
[108-88-3]
[108-90-7]
u08-er-81
lr08-e3-01
u08-e4-u
ll08-9s-2I
u08-98-51
lr09-se-1I
[109-60-4]
t109-66-01
[10e-73-el
tl09-79-sl
[109-8S-41
[109-87-5]
[109-89-?]
[109-94-4]
uOe-ee-el
[1re12-31
t11S,19-01
111M3-01
111049-61
[11trs+3]
t1le62-31
tl1e80-5I
u 1&82-7I
tr10-83-81
u10"86ll
t110-91-El
[111-15-91
t11r-30-81
tl1140-0I
Itrr42'21
[111-44"41
1111{5-el
t111-7G21
[111-8+21

Benzyl chloride
N-Mcthyl aniline
Phenylhy&azine
N-Ethylmorpholine
4,4'-Methylene bis
(Z-chloroaniline)

Methylenc
bisphcnylisocyanato
(Ir,4DD

4,4-Methylene dianilinc
Phcnyl ether
ficyclopcntadienyl iron
2-N-Dibutylaminocthanol
scc-Butyl aoctatc
Caprolactam
Ethyl butyl ketone
pDichlorobenzene
pToluidinc
pPhcnylcnediamine

Quinonc
Vinyl cyclohexcne dioxidc
Epichlorohydrin
Allyl glycidylcther
Athylcnc dibromidc
Butanc
1,3-Butadiene
Acmlein
Allyl chloridc
Ethylene dichloridc
Ethyhnc chlomhydrin
Acrylonirilc
Ethylcncdiarainc
Allyl alcohol
Propargyl alcohol
Chloroacealdehydc
Ethybnc glycol
Chlqomctbyl methylcther
Methyl forrnetc
ttrcxylcnc glycol
TEPP
Dibutyl phosphatc
Mcthylprcpyl kctonc
hoovlcnc
elifohonomcthyl ether

1-Nitropropanc
Vinyl afttato
Methyl isobutyl kctonc
Mcthyl isobutyl ca$inol

Diisopropylamine
Isopropyl ether
Isopropyl acetate
Acetic anhydride
Maleic anhydride
m-Toluidinc
m-Phetrylenediamine
Resorcinol
Diisobutyl ketone
sec-Hexyl acetate
Methylcyclohexane
Tolucnc (toluol)
Chlorobenzpne
Cyclohcxylamine
Cyclohexanol
Cyclohexanonc
Phenol
Phcnyl mercaPtan
kopropoxyethanol
n-Propyl Lceta;tE
Pcntanc
Butylamine
Butyl mercaptan
2-Me thoxycthanol
Methylal
Diethylamine
Ethyl formatc
Tetrahydrofuran
Methyl isoaqyl ketone
Isobutyl afietatg
Methyl n-amyl ketonc
?-MethoxyethYl acetate
Hcxanc (n-Hcxanc)
n-Valcraldchydc
2-Ethoxyethanol
Cyclohexane
Cyclohexene
Pyridine
Morpholine
2-Ethoxyethy! acetate
Gtutaraldchyde
Dicthylern riaminc
Diethanolaminc
Dichloroethyl ether
Octane
2.Butoxyethanol
Nonanc

5l



[114-26-1]
[115,0?-U
[115-29-?]
[115-77-5]
[115-86-6]
[115-90-2]
[11?-81-7]
[118-52-s]

[118-e6-7]
[1le-93-7]
[120-80-e]
u20-82-U
[Lzt-r+4
IrzL-44-81
[121-45-e]
Ir2r-6e-11

lr21-75-51
t12r-8241
{122-394}
t122-ffi-\l
[123-19-3]
[123-31-e]
[123-42-2]
Ii?3-51-3":
[123-8S-4]
[123-e1-1]
u23-e2-23
[124-38-e]
[12+40-3]
[12673-8]
[12S98-7]
[126-9e-8]
[12?-1841
[12?-r9-5]
[128-37-01
[131-1 r-31
[133-06.21
1135-88-6I

[136-?8-7]
Ir37-0s-3]
[13?-26-81
tt38-22-71
u40-88-51
lr4t-32-21
[141-43-51

t141-66"?l
[141-78-6]
IL4L-79"71
u42-e-31
t142-82-51
Ir*62-71
[148{1-6]
t15&76-51
t151-50-81
ll51-5G41
ust�4l-71
u56-62.:71
[21E-01-e]
t287-92-31
t2e8-00-01
129842-21
{298-0/'4t
[29e-84-3]
[2ee-8c5]
t300-76-51
[30241-2]
t30e40-21
t31440-eI
[330-5+l]
t33341-51
[334-88"3]
[3s3-50-4i
i382-21-81
I4A9-2t-Z)
{42!04,+21
[460-1e-5]
[463-5141
[4?945-8]
[504^29-0]
[506,,77-4]
[s0e-l+8]
[528-2e-0]
F32-n-41
Isv-s}-tl
t540-5e-01
tfis88-51
[s41-8s-5]
t542-75-61
[542-88-U
{s42-92-7}
ts4e93-ol
$s244-71

hopoxur
Propylene
Endosulfan
Pentaerythritol
Triphenyl phosphatc
Fcnsulfothion
Di-scc-octyl phthalate
1,3-Dichloro-5,5- dimethyl
hydantoin

2,4,6Trinitrotolue nc
o-Tolidine
Catechol
1,2,4-Trichlorobenzenc
2,4-Dinitrotoluenc
Tricthylaminc
Trimcthyl phosphitc
Dimethylaniline NJt{-
Dimcthylanilinc

Malathion
Cyclonitc
Diphenylaminc
Phenyl glycidyl ethcr
Dipropyl ketone
Hydroquinone
Diacetone alcohol
Isoamyi alcoitcl
n-tsufyl ac€tatc
Dioxane
Isoamyl acetate
Carbon dioxide
Dimethylaminc
Tributyl phosphate
Me thylacrylonirilc
BChlorop'renc
Perehloroethylenc
Dimethyl acctanoidc
2,SDi- tcrt-butyl'p-cresol
Dimethylphthalate
Captan
N-Phenyl-beta-
naphthylaminc

Scsonc
Methyl 2-cyanoacrylate
Thiram
n-Butyl lactatc
Ethyl acrylate
Butyl acrylatc
Ethanolaminc

Dicrotophos
Ethyl acctato
Mesityl oxide
Piperazine dihydrochloridc
Heptane (n-Heptane)
Oxalic acid
Dinitolmidc
4-Methoxyphenol
Cyanides
Ethyleniminc
Halothanc
Calcium cyanamide
Chrysenc
Cyclopentane
Methyl parathion
Phorarc
Disulfoton
Ronnel
Crufomate
Nalcd
Hydrazine
Aldrin
Brsmacil
Diuron
$iazinan
Diazomethane
Carbonyl fluoridc
Perfluoroisobutylenc
Silicon carbidc
Cyanamide
Cyanogen
Kctenc
Teryl
?-Aminopyridine
Cyanogen chloridc
Tctranitromcthanc
o-Dinitroberuzenc
a-Chloroacctophenone
Dinitro-o-crcsolnonc
1,2-Dichloroethylenc
tcrt-Butyl acetatl
Ethyl amyl kctonc
Dichloropropeno
bis(ChloromethyD cthcr
Cyclopcntadicnc
trvlagncsitc
Trimellitic anhydridc
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i556-52-51
t55E-1341
[563-12-2]
[563-804l
1583-60-81
t584-84-91

l5e1-78-61
[5$-6e21
Ise4*4,z-3l
{59/-.7z-el
t598-78-71
t60&2s-el
t503-34-9I
[62*83-91
t626-1?-51
[626-38-o]
{6n-'341
t628-63-71
t628-e661
t630-08-0I
[638-21-U
[680-31-el
[681-8+5]
lss4-i6-3'|
[?s8-52-5]
[8??-S6-0J

i944-??-91
[9ee-6i-u
[112e?14]
n18e-8s"u
[1300-?3-8]
ti30?-?+51
Ii303-86-2]
Ii303-e6-4]
i1304-82-U
[130+82-l]
[1305-624]
[1305-78-8]
ti309-3?-1i
[130e-484]
t1309-6441
t1310-58-3I
t13iS73-?l
[1314-13-2]
[131+62-U
[1314-80-3]

[1317-6s-3]
t131?-95-91
[1319-?7-31
[1321-64-8]
u321-65-91
u32t-74-01
u327-s3-31
[1330-20-71
11332-2r-41
t1333-74-01
t1333-8il1
[1335-87-U
u335-88-21
t1338-23-41

[1344-28-U
{t34/,-9s-21
{L39'2L-11
t147?-55-01
[1563{6'2]
u912-2+91
[1e18-02-U
[1e29-82-41
[2039-8?41
[2104-64-5]
[21?9-59-U
[??34-13-11
[223847-s]
t2425-06-U
I?4;26-A8-6)
{24st-62-e1
[2551-62"41
[?59841-11

[269e-79-8i
[2e2]-88-2]
t2971-90-61
t3333-s?-6t
t3383-96-81
[358?-31-8]
[368e-24-51
[3825-26-1]

[4S16-14-2]

t4CI98-?1"9]
[41?0-3CI-3i
[4685-14-?]

Glycidol
Carbon tctrabromidc
Ethion
Methyl isoProPYl kctotc
o-Mcthylcyclohexanonc
Tolucrp-2,4-dii"socYrnarc
CTDD

Mcthyl n-butyl kctorP
Vinyl brotnide
PerchloromethYl mercaPtan
1, l -Dbhlom- 1 -nitroctharc

2-ChloroproPionic acid
1-Chloro-1-ninoPmParc
Triphcnyl aminc
Methyl isocyanatc
m-Phthalodinitrile
scc-Amyl asetatfr
n-hopyl nitratc
n-Amyl aaetate
Ethylenc glycol dinitratc
Carbon monoxidc
Phcnylphosphine
Hexarncthyl phosPhorarnidc
Methyl silicatc
He xaflusroac€tsnfl
N-Isopropylaniline
1,f-Ilcxametirylene
diisocyanatc

Fonofos
?-HydroxyprcPyl acrYlate
Propanc sultonc
fiert-Butyl chromatc
Xylidine
Erncry
Boron oxide
Barates
Bismuth teiluride
Bisruuth te$uride, Se-doPed
Calcium hydroxide
Calcium oxidc
Iron oxidc
Magnesium oxide
Antirnony trioxide
Potassium hYdroxide
Sodium hydroxide
Zinc oxide
Vanadium
Fhosphorus Pcnta sulPhide

Calcium carbonatc
Tripoli
Crcsol, all isomcrs
PentachloronaPhthalens
TrichloronaPhthalcnc
Divinyl benzcnc
Arsenic rioxidc
Xylerc
Asbcsto$
Hydrogcn
Ca$on black
Hexachlorronaphthalcnc
TetrachloronaPhthalerc
Mettryl cthylkctottc
peroxidc

Aluminium oxidc
Calcium silicatc
Subtilisins
m-Xylcrn a"a-diaminc
Carbofuran
Atrazinc
Picloram
Nirapyrin
o-Chlorostlrenc
EPN
Allyl propyl disulfidc
OctasldoronaPhthalene
Diglycidyl ether CIGE)
Captafol
n-Butyl glYcidYl ether
TriglycidylisocYanurate
Sulphur hcxaflusridc
o-ChlorobenrYlidene
malononitrile

Sulphuryl fluoridc
Chlorpyrifos
Clopidol
Tetramc&yl succinonirile
Tcmephos
[.ead arsenatc
Sulfotep
Arnmonium
perfluorooctanoatc

Isopropyl glYcidYl cther
(IOE)

Isophoron* diisocYanam
CrotcnaldehYdc
Paraquat
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t5124-30-U

{s714-22-71
16423-4341
[6923-22-41
u429-90-sl
{743e-e2-Ll
[7439-96-51
1743e-97-61
[7439-e8-71
[7440-01-9]
v*n-02-01
t?440-0641
174/;0-16-6J
17440-21-31
u44A-224]
uMa-2s-71
u440-28-01
[7440-31-5]
u4/]0-33-71
t7440-36-01
IT4/lA-37-rl
{744448-2}
t7M0-39-31
uMa-4t-71
[?.*,1S-43-9]
{7444-47-31
[7440-484]
[?440-50-8]
t7440-58-61
u44CI-59:ll
174/10-6r-rl
[7440-65-5]
7440-67-71
t7M0-74-61
t7446-09,51
{7s53-56-2'
u572-2941
[7s80-67-8]
[7616-94-6]
[7631-90-s]
17637-07-21
17646-8s-71
u647-A1.1l-
17664-38-21
t7664-39-31
u6e-4r-71
1766/,-%-el

Methylene bis(4-cyclo-
hexylisocyanate)

Sulphur pentafluoride
Propylene glycol dinitrate
Monocrotophos
Aluminium, metal
Lead, inorganic
Manganese
Mercury
Molybdenun
Neon
Nickcl, Metal
Platinum
Rhodium, Metal
Silicon
Silver
Tantalum
Thallium
Tin, Metal
Tungsten
Antimony
Argon
Arsenic
Barium
Beryllium
Cndn"lium
Chromium
Cobalt
Copper
Hafnium
Helium
Uranium
Yttrium
Zirconium
Indium
Sulphur dioxide
Iodine
Dichloroacetylenc
Lithium hydride
Perchloryl fluoridc
Sodium bisulphite
Boron trifluoride
Zinc chloride
Hydrogen chloride
Phosphoric acid
Hydrogen fluoride
Ammonia
Sulphuric acid

[7681,57-41
176e7-37-21
uTre-0e-71
17719-12-21
t7722-84-11
[7722-88-sl
t7723-14-01
u126-9s-61
u7n-37-91
1772743-71
17758-97-61
u773-06-01
u78241-41
[778242-s]
177824e-21
[7782-50-s]
u782-6s-21
[7783-06-4]
t7783-07-sl
1778341-71
u783-s4-21
[7783-60-0]
t?783-79-U
[7783-80-4]
u784-42-11
[?786-34-?]
[??89-30-2]
u79A-9r-21
[7803-51-21
t7803-s2-31
t7803-62-5I
[800r-35-2]
t8042-74-21
[8003-3471
[8006-64-21
t8012-9s-11
[8022-00,21
[805?41-31
{805242-41
t806s48-3I
[9004-34-61
Ie005-2s-81
uaa24-e7-2t
[10025-67-91
[1002s-87-3]
[10026-13-8]
[10028-1s-6]

Sodium metabisulphitc
Nitric acid
Thionyl chloride
Phosphorus trichloride
Hydrogen peroxide
Tetrasodium pyrophosPhate
Phosphorus (yellow)
Brominc
Nitrogen
Barium sulphate
kad chromate
Ammonium sulphamate
Fluorine
Graphitc
Selenium compounds
Chlorinc
Germanium tetrahydride
Hydrogen sulphidc
Hydrogen selenide
Oxygen difluoride
Nitrogen trifluoride
Sulphur tetrafluoride
Sclenium hexafluoridc
Tellurium hexafluoride
Arsine
Mevinphos
Bromine pentafluoride
Chlorine tifluoride
Phosphinc
Stibine
Silicon tetrahydride
Chlorinatcd camphene
Paraffrn wax
Pyrethrum
Turpentine (wood)
Oil mist" mineral
Methyl demeton
Whitc spirits
Asphalt (petroleum)
Demeton
Cellulose (paper fiber)
Starch
Nitrous oxide
Sulphur monochloride
Phosphorus oxychloridc
Phosphorus pentachloride
Ozone
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t10035-1e,61
t1004e-0441
[10102-43-91
t10102-44-01
[10210-68-U
u029+3341
[110e7-6e-U
111103-86-91
IL2Wr-?.G21
[12001-2841
[12001-29-5]
tLaW9-6s-rl

[12108-13-3]

[12125-02-91
tt2t72-13"s|
u250+58-el
[13121-7tr5]
t13463rm{
t13463-39-31
u3463-67-71
t1349+8G91
[13s30-6s-9]
[13838-1ee]
1144fdf-46-tl
[14484-64-rl
t14807-9e61
t14808-60-7I
[15468-32-3]
[16219-75-3]

u67s2-77-s}
t16842-03-81
IL77A24t-el
u92874s-71
u9624-22-7'
[208lG12-0]
121087-6/-lel
[21351-79-1]
1222?*92-61
[25013-ls-4]
l2s32r-r+61
[25s51-13-71
12563e42-31
t25140{0-31
1266,?A-X2-EI
w952At4l
l29t9L-5241
[3ru2-e3-01
[3459tr94-81

|sTns-sg-sl
t3730S23-51
[53469-21-9]
1606768G0I
t6r?9s53-21
[6599C93-21
[65e97-15-U
t6847685-n

Hydrogen bromide
Cilorinc dioxidc
Nitric oxide
Nitrogen dioxide
Cobaltcarbonyl
Boron tribromidc
PCBs (54% Chlorine)
Zinc ctuornarc
Mica
n Crocidolitc
Chrysotib
Mangancsc
cyclopcntadicnyl
ricarbonyl

Methylcyclopentadicnyl
manganesc ricarbonyl

Amoniumchloridc (fimc)
Amositc
Fcrrovanadium dust
Cybcxstin
Iron pcntacarbonyl
Nicbl carbonyl
Titanium dioxide
Telluium
Zinc chromatc
Enfluranc
Cristobalitc
Fcrbam
Tab
Anfiz
Tridynirc
Ethyliderc norborncnc

Metlromyl
Cobalt hydrocarbonyl
Decaboranc
Diborane
Penaboranc
Osmium tetroxidc
Meuibuzin
Cacsium hydroridc
Fcnamiphos
Vinyl tolucnc
Dinirotoluerc
Trimethyl benzcnc
Itilcthykyclohexanol
Tcrphcnyls
Sodium azi&
Isooctyl alcohol
Anisidinc(o-, p isorncrs)
Chlodnstcd diphcnyl oxidc
Dipropylerrc glycol mothyl
ethcr

Hydrogcnatcd terphcnyls
Zinc chrcanaa
PCBs (42% Chlorinc)
Silici, fuscd
Diatomaccous carth
Coaltarpirch volaribs
Portland cem€nt
LPCi $iquifiod ?eeoleuln

g8$)

[93163"7U31 thriib dust
tl 129?ffi81 Prpcipitstd rilba
11r292ffi8|Silba gcl
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APPENDIX 6

CIIEIVIICAL SYMBOI^S

A6.l This appcndir provides an cxplanation of thc chcmical symbols us€d in thc National
Commission's 

- 
Adoptid Erysurc 

- 
Standards for A*aspheric Contatninon* in iltc

Occupatiorul Environment INOHSC: 1003(1995)1.

AI

AlzO:
Ag
As

Ba

C

Cd

CN
Co
co
coz
Cr

CtO:

Cu

F

Fe

Fe2C3

H

Hg

In

Mg

Mn

Aluminium

Aluminium oxidc

Silvcr

Arsenic

Barfum
Carbon
Cadmium

Cyanide

Cobdt

Carbon monoxidc

Carbon dioxidc

Chromium

Chromium tioxidc

(Chrsmic acid)

Copper

Fluoride

kon

kon (IIf oxide

Hydmgen

Mercury

Indium

Magnesium

Manganese

Mo

N

NCO

Ni

o
Os
Pb

Pb3(AsOdz
Pt

Rh

sb
So

Sn
' f  

-

TI

U

V

vzos
w
Y
h\

7r

MolyMenum

Nitrogen

Isocyanate

Nickcl

Oxygcn

Osmium

I,ead

Lead arscnatc

Platinum

Rhodium

Antimony

Selenium

Tin

Tetrlurium

Thallium

Uranium

Vanadium

Vanadium pentoxide

Tungsten

Yttrium

Ztnc

Zirconium

56



GLOSSARY OF TERMS

Airborre mntaminant
An airbornc rontu.ffiit is a potentially harmful substancc that is eitlrcr naturally tb""-ry_t-og
iit * ir p*r"nt in an unnanraUy hlgh-concentration, and to which worters may bc exposed
in ttreir working environrnenl

Bidogfcat expwrre index* . ,
fUi ii'O"r pr.i"iO*t a warning hvcl_of biological Tryqon.se to a substancc or agent' or waflung
G";ta oi uie substancc ot agi*i or irs neafuute(s) in the tissuss, flBids or cxhaled air of an
exposcd worter.

Breathlng mne
Th"-**lAis breathing zonc is desdbed by a hemispt-rere of 300 mm radius_extending in
*ont of *rcir facc and ileasured ft,om thc midpoint of an imaginary linc joining thc cars.

Dusts
t*tr arc solid particles generatcd and disperscd into the air by, for cxampJc, hPdlingt
cnrshing and gririding of organic or inorganic matcrials such as rock, ot€, metal, coai, wood
and grain.

Eouivalent aerodvnamic diameter {EAD}
ffiigAb-of a particlc of any shape or density is defined as the diameter of a sphere of,unit
density, th$ if 1.0 d"-3, which 

-cxfriUits 
thc-same aerodynamic behaviour as thc partictc in

question.

Expoeure standard
Arie"pos,rrc standard rep'resents an airbornc corcenfation of a Puticqlar substance in the
workei's breathing uorrc, ixposure to which, according tro curent klgwlcdgc, should not catr$&
adverse health eTfects nof cause undue disconofort to nearly all workers' The oxposune
sgg3?dard aaa bc *f rhnee feinn$ ti.roe-weighand av*rag* {3WA), pak" or short tenn expos{r*
limit TSTEL).

Expmure standards - general excursion
Wti"t* * b"ak'or STEI]is not specified foran exposluc standard, and provided that the.ei8ht'
hour flVh cxpo$urc standard G not excceded, sfiort term glPosures should not cxce€d threc
ti*"s thc T\tri, expo$urc standard for more than a total of 30-minutes pcr eight-hgur working
day and under no iircumstances should thc short tcrn values exceed five times thc cxposurc
standard.

Sxposure standard " peak
n iraximum or peak'airborne concentration of a particular substance deterrnined over th$
shortest analytically practicablc period of time which does not excsed 15 minutes.

Expmure standard - strort term exposure limit (STEIi
.* ij *inute TWA cxposure which ihauid not be exceeded at {rny timedurins a working day
;ffi tfrt; iigtt-troor'TwA averagc is within thc TWA exposwb standard. Exposures ?! th.
STEL shouldlot be longer than 15 minutes and should not be repeated more than tbur times
p.tO"y. Therp should biat teast 60 minutcs between successive exposurcs at the STEL.

Expoeure standard - time-weighted average (TWA)
T11[;rerat; "itUo*" cancentra:tion of a pafocutar _substance when calculated ovor a normal
cight-hour working day, for a five-day working week.

* Tbis index is iCI be ussd onty in conjunction with designated expo$$e standard$ or *odes of prractice snd not

as a soh srettod fqr exposure eoasol.



Furneg
Fnoes atc forrncd whcn tbc mrtcrial frm r vslatiliscd sslid condessc$ h aod eir. Fsmcr rm
;rtr"m"ty- fitp - usually lcss thnn 1.0 nicronctcr in diamstcr. In nost qr8c3 thc bot Yr?qy
tiorc *itU G drto iorn sn ooidc. Fumcs src ofon rssociabd with ndrcn mctals' cspccieUy
in ptoccsscs srrch as wclding. At high fumc conccntrefisrs, rgglomcnfim of partiche may
rcsiult in particlcs with much largcr dincurisos.

Gases
Cages arp formlcss fluids that cxpand to occupy thc spw or cnclo$ua b whbh &cy rrc
confincd. Examplcs rre nitrogCn, oxygcn rad caitron dioxidc of thc rir.

Mists
Mists arc suspcndcd liquid droplca gcncratcd by condcnsatirx of- vrpon!rck to &l lquid
statc or by brlaking upss a tiqui0 in-to e dispcrscd sfixt&, qryh p by sPhshilS 9r rto{idn&
Mist is ttri tcrn apftir:A o a fincty diyidod l&uid suspcndcd in thc Etrmphr.rrc
an oil mist produiid during cuuihg and friniling opcrntionr rcid mists from clccttoplrtin-g
anid or tlteli mis6 fron plc&ling qpentons, poht sp6ry 'nisr in painting qpcrrtims rnd &c
condcnsation of water vaPour to form a fog.

Personal samplcc
Arnosphcric iamptcs coltcctcd within thc brcattring mnc of thc urcrtcr arc callcd pasoml
samplcs.

Phy$cal agen6
Phisical agcnt refers to cncrgy-rclatcd qgents such as hcat rrd ccil4 vibmtion" noisc rnd
clectnomagnetic radiations of all kinds and thcir associeed frclds.

Practicable
Practicablc has the samc rncaning rs'practicablc'in Victoria, Qucensland,IVcstsn Australia
and the Northern Tcnitory'rcasonablt practicablc' in New South Wal€s, South Australia and
the Ausralian Capital Territory and't rcasonablc prccaution'in Tasnania.

Smoke
Smoke consists of earbon or $oot pa*icles or terry droplets kcs than 0.1 microrneter in size,
and suspendcd in air, which results from thc incompletc combu,stion of carbonamons
materials such as coal or oil.

Static samplee
For thc purposc of this documcnt, static samplcs src samplcs tskcn tt fixed locations,
comrnonly betwecn I and2 meBss abovp floor level.

Threshold llmlt value (TtY)
TLY i$ a proprietary name rcgistered by ttre Arnerican Conference of Govcrnmental
Indusrial Hig[ni$ts (ACGtrI) and refers to-airbsrnc concentrations of substances or l,cvcls of
physical agen-ts to which it is bclievcd that ncarly all workers may be repcatcdly exposcd day
after dav without adverse effcct

V"poo,
Vuiro* is the gaseous form of a substancc which is normally in the solid or liquid stato st
room tcmperaturc and prcssure.

58



::ll

REFERET.'{CED DOCTIMENTS

1. Lacey, J. and crook, 8., 'Egng.t qn4 actinomycete spores s po[utants
*oiiipior -c orup"tionit att"igens', Anrrals of Occupitional Hygiene, vol.
515-33,1988.

American Conference of Governmental lndusuial Hygienists (Agq]E)rcuidelines
for the Assessrnent of Bioacrosols in the Infuor Enirbntncnt, ACGIH Committee on
"Bioaerosols, 

ACGIII pub. no. 3180, ACGIH, Cincinatti, Ohio, 1990.

National Health and Medical Research Council (NHMRC), Recorumended Radiation-iriititio"ii*rA"* 
joi tnd;oidrals Exposed n- Ionising Radiatiott, Commonwealth

Deparfinent of Health, Canberra, June 1980.

International Commission on Radiological Protection flCRP), Recommendal.oru ^al
ii iitirr*tional Corwnission on Ridiological Protection, ICRP Publication 26'
Annals of the ICRP, vol. 1, no. 3, 1977.

National Occupational Health and Safety Commission, 'Guide to the Control of
Asbesos Hazaids in Buildings and Struitures' [NOHSC:3002(1988)],-in Asbestos:
Coie of Practice and Gui.daice Notes, Ausfalian Government Publishing Service,
Canberra, 1988.

National Occupational Health and Safety Commission, National Code of Practice for
the Safe Remdval of Asbestos' [NOHSC:2002(1988)], in As]estos: Code of _Practice
and Guidance Notes,Australian-Govemment Publishing Service, Canberra, 1988.

Astrand, I., 'Effect of physical exercise on upiake, distribution and eliminaticn of
vapours in man', in Fiserova-Bergerova, V. ed." Modelling af Inlytation Exposure tc
Vipours: {!ptul<e, *istributiCIn sxd Eliwirwti*n, v$1" 2" chapter 5" CRC Boca Ratcn,
Florida, 1983.

Roach, S.A., "Threshold Limit Yalues for Exmordinary Work Schedules', American
Industrial Hygiene Assacistion Joumal, vol. 39, pp. 345-48, April 1978.

Koizumi, A., et aln 'Evaluation of the Tirne-Weighted-Average of Air Contaminants
with Special Referenc€ to Concentration Fluctuation and ltolqg,lal Half-time',
Americ'an Industrial Hygiene Association Journal, vol" 41, pp. 693-99, October 1980.

Hickey, J.LS" and Reist, P.C., 'Appligation of occupalional exposure limits to unusual
work iiheduLes', American Indus-trial Hygiene Assbciation Journal, vol. 38, pp. 613-
2!, November 1977.

Rappaport, S.lvt., Spear, R.C. and Solvin, S., T" inJluence of exposure valiability on
doie:-risponse relationships', ;rresented at Inhaled Particles Conference, Cambridge,
1985.

Leidel, N.A., Busch, K.A. and Crouse, W.8., Exposure Measnrement" Action lzvel
and drcupationat Environrwnt Variabilfry*, pub. no. 76-131, MOSH, Cincinnati,
Ohio, 1975.

American Conference of Gavernmental Indusnial Hygienists {ACGIH), Threshold
Limit Values for Chemical Substances and Physical Agents and. Biologieal Exposur*
Indices 1994-1995" ACGIH, Cincinatti, Ohio, 1994'

of the
32, pp.

3.

4.

,,

L

10.

11.

L2.

I"3.

t4.

:i
, l i

8. Roach, S.A., 'A most rational basis for air sarnpling programs', Ann$ls af
Occupational Hygiene, vol. 20, pp" 65-84, 1977.

59



15.

16.

L7.

18.

19.

National Institute for Occupational Safcty and Hqalrh (US4). NIOSH Mautal o!
i*6*iwitt-*, A*r ndition, DHHS lNiOSf1 pub. no. g4-tlS,August 1994-

Health and Safery Executivc (UK), Moniny\n_S Stategies for Toxic Snbstdrrces,
Environmental Hygienc 42, HMSO, January 1989.

National Instiilte for Occupational Safety and Health LU_SS, Oc^cupational Eryosure
Sanpling Stategy Manual,-DHEW (NIOS[D' pub. no. 77-173' Ln7.

Gompertz, D., 'Assessment of Risk by Biobgical Moniaring', British Journal of
Industrial Medicinc, vol. 38, pp. 198-201, 1981.

American Conference of Governmental krdustial Hygienists (ACGIII)'
Do*r*otorton of the Threslwld Limit Valucs atd Biobgical Eryosure Indices, 6th
Edition, ACGIH, Cincinatri, Ohio, 1991.

Dcutschc Forschungsgemctu$chaft (DFC), List of MAK and BAT Yalues 1994' Rcpott
No. 30, Commissio-n For the Investilatioi of Hcdldr Hazards of Chemical Compounds
in the Work Area" VCH Verlagsgcsettsctratmbfi, Weinhcim, Germany, 1994.

Health and Safety Executive (UK), Health Surveillance hy Routitu Procedures,
GuidanceNotc MS 18, HMSO, London, 1981.

Health and Safety Executive (UK), Lafuramry Methds for Biobsical Moninring,
Znd edn., HMSO, [.ondon, 1985.

IVilson, J.K., ?rcath analysis - physiological bssis and sampling t"q!""tg{,
Scardinavisn Journsl af Woi'lc, hviloiment-atd Healh, vol. 12, no. 3, pp. L7*L92,
June 1986.

ilomrnission of thc European Csoilmuldtiex Eiologic*l Indicsars fol tho Amessnw*t
af trtuman Eryosure te trttdustrial Chemieals, Commissioa of thc Etuopcan
Crmmunities, vol. 1, 1983, vel. ?., 1984, vol. 3, 1986, Brusselc

Deutsche Fonchungsgemeinschaft {DfG) " Analyses, of Hazarfuw Substances in
Biologicut Materia{s, vols. I and 2, Commission for thc_ Investigatign .of Healttt
Hazard$ of Chcmical Compounds in thc lVort Area, VCH Ved4gsgcscllschaft mbH,
Weinheim, Germany" 19E5.

Hatperin, W", Schultc, P.A and Grcathousc, D.G.-, cds", Coafercncc on- rncdical
scnilning and biological monitoring for thc cffects of uposure^in the_w^orkplacg, July
1984, P;t f, Jourtul af Occupatianal Mcdbiw, vol 28, no, I, pp. 543-?82" Attgust
1986.

Mason TJ., korok P.C. and Costlow RD" cds.,'Conferencc on rncdical screening ud
biological monitoring for the cffects of cxposure in thc -workplacc, July 19!f, Part II',
Jou&t of Occupartilnat M cdicine, vol. 281 no. I 0, pp. 90 I - 1 I 24, October 1 986.

Ruth, J.H., 'Odour *resholds and irriadon lcvels of seversl chc,mical zubstanccs: a
rcvictr'o Atturkwtltrdus*ialFyricw AsrcciatianJoarnol, vol.4?, pp' 142-151, 1986'

Standsrds Australia AS 2S65-1995 Safe Working in u Confiwd Srye, Standad$
Ausfalia, Sydncy, 1995.

National Occupational Health and Safety Commissioy:_ Nqfg@^ttr*cgl lor -{E
Preve*ion af OrcWatiotwt Sh,n Disorders [NOHSC:4002(1989]1, Ausrelisn
Govcrnmcnt Publishing Scrvicc, Crnbcrra, 1989"

20.

21"

22.

?3"

M.

25.

26.

w.

2E.

29.

30.

50



31.

32.

33.

de silva P., Nearly all worters" Arnals of the_American confererae of Governmcntal
Infustrial Hygienis*, vol. 12, pp. 161-66, 1985.

Irwis, T.R, Tdcntification of sensitive slbjects not adcquately.protecbg -by TLVS'"

A;;"i ii *, e*rrii*, C"it ri*u of Goiernmental Industrial Hygienists, vol' 12,
pp. 167-172,1985.

Doll, R. and Pctn, R., The Causes of Cancer: Qugylitptive Estimates of Awidable
ft,!i; itCo*ti i; i; Uia4 Sntes hoday, Oxford University Press, Odord, United
Kingdom, 1981.

Commission of tlrc European Communities, Ctassificatton ond Labelling of
n;"grr;; Srntt,rrllr,r.t, Cooitcit nirective 79183lnFf,, Sixth Amendment" Bnrssels,
1986.

Enropean Chemical Industry Ecology and Toxicology Centre, A Guide n the
e1^;f*tf*;-oj Circtwseri, Mutogiits anA Tgratogens- under the Sixth Anundment,
technical rcpottno. 21, Bnrssels, February 1986'

National Occupational Health and Safety Cqryryirylq& Nartonal Code of Practice for
ii S"ft Usi of Vinyl Chloridg [NOHSC:2004(1990)], Ausfralian Govemmcnt
Publishing Service, Canberra 1990.

International Organization for Standardization 0{Q) 1\i1-Qualiry. 
- 

larlicle Size
fii*iii ptn"it{ons far Health Related Sampling,ISO TR 7708', Switzerland' 1983.

American Conferencc of Governmental lndustrial Hygienists (ACGtr{), Particle Size'
selective Sanpling in the Workplace, ACGIH, Cincinnati, Ohio, 1985.

Standards Ausrralia, AS 3640-1989 Workplace Atmospheres - Method for Sqmplins
snC S$rurl'r;9rernr tiewrminati*a af {nrpirable ilust, St"andards Australia, Sydney,
1989.

Standards Ausffalia, AS 2985-1987 Workplace Atnnspheres: Method fqy Syn4ling
and Graviftretric Dearnination af Respirable Dtrst, Standards Australiq Sydney'
1987"

Orenstein, A.J., ed., Proc*edings af the 1959 Pwumoconiosis Conference,
Iohannesburg, Churchili, London, 1960.

Frsndel, C", .listenar af Minerala,,yy, vcl. 3 {silica m.inerals)" Iohn Wilcy and Sons Inc'
New York, pp. 3-5, 1962"

Abrams, H. K., Diatomaccous carth silicosis', American Joumat of Industrial
Mediciw,vol. 18, pp. 591-597, 1990.

International Agency for Research sn Cancer $ARC),-IA-RC MorySradx on the
i;;t*i;; af fie Careircgenic Risk of Chqmicals to llvwons * Silicu sd Some
Silica*s, vol.42, pp.4L42,IARC, Lyon, 1987.

National llealth and Medical Rcscarch Council {NHMRC), Metlwds for Measurement
;f A;;i, in Respirabte Airbome 8*t by. Infra-red SpectroscCIW and X-ray
Dffiacnrtetry, NHMRC, Canbcrra, 1984.

lVorld Health Organization (1VH0), Inlernational_Agcncy fqr Fgpryl,on Canccr

fleni:,le,qC Miigrepns in the'ivalustion_of Carchrogenic Risk of Chemicals to
Maa: Asbestos, vol. 14, p. 14, IARC, Lyon, t977.

34.

35.

36.

37.

38.

39.

4tl.

4t.

43"

u.

44"

45.

6.

6t



50.

47.

4E.

49.

51.

52.

53"

54.

f,3.

56"

National Occupational Health and Safety Commission, Guidance Note on the
Membranc Filter Method for Estimating Airborne Asbestos Dust'
[NOHSC:3003(1988)], in Asbestos.' Code of Practice and Guidance Notes, Ausralian
Government Publishing Servicc, Canberra" 1988.

National Occupational Health and Safety Commission, 'National Standad for
Synthetic Mineral Fibres' [NOHSC:1004(1990)], in Synthetic Mineral Fibres:
National Standard md Nuional Code of Practice, Australian Government Publishing
Servicc, Canbera" 1990.

National Occupational Health and Safety Commission, Guidance Norc on the
Membranc Filtcr Method for thc Estimation of Airborne Synthetic Mineral Fibres'
[NOHSC:3006(1989)], in Teclnical Report on Synthetic Mineral Fibres ud
Guidarce Note on the Membrone Fiker Metlwd for the Estittwtion of Airbome
Synthetic Mineral Fibres, Australian Government Publishing Servicc, Canbena" 1989.

National Occupational Health and Safety Commission, Documentation of the
Qrysure^ Standards [NOHSC:10003(1995)], Australian Govemment Publishing
Servicc, Canberra" 1995.

Holmberg,9. fnd Lundberg, P., Exposure standards for Mixtures', Annals of the
Atnerkan Conference of Governmenial hdustrial Hygienists, vol. 12, pp. 111-18,
1985.

Vouk, V.B, ct al, Methods for assessing the affects of chemicals', scopc 30IPCS Joint
$ymposia 6 , John lViley and Sons Inc,-Ncw Yorlq 198?"

Fechtcr, L.D., Tnteractions benrccn noise cxposure and chemical asphyxiants:
evidencc for potentiation of noisc induced hedring loss', Proc eedings i,f-*e Stlz
International Congress on Noise ar a Public HealthProblerry Stockholm, dugust 21-
25 1988.

Paranko, N.lvI. and Belitskaya E.N, 'Experinnental study of the combined effect ef
chromiun trioxidc aerosol and noisc on tlie cardiovascular system', Proceedings af the
Sth Internartonal Congress on Noise as a Public llealth priblem Stockholmlarigust
2L-25 \988.

Tigbl,-LJ", The collBction urd identification of toxic volatilcs from plastics under
thermal stre&so, Annals of Occupational Hygiew, vol. 24, no. 4n pp. 331-i5, l98l.

Saqeha C"K, Matijak, ln!. *d Alarie, Y., Toxicologic evaluation of thermoplastic
lesin at-and a$ve processing lempcratur€s', Amcricut Industrial Hygieru Assoiisti*n
lournal, vol. 42, pp" 481-5, 1981.

Farrow, C.S., Alaric, -Y. and Stock, M.F.,'sensory irritation and incapacitation evoked
Pf.tler.n.1 decomposition productsof polymers and comparisons wiih knovm sensory
irritants', Archives of Environmental Hialih. vol. 33, uarcvnpril, pp. 79-88,lg7g.

Hoff, A.-et il, D"g*{ation-products of plastics - polyethylenc and st}renc<ontaining
thermoplastics --_analytical, occupational and ioxicologic aspcctsno Scandinwiax
fowvul af Work Environttunt aad ilealth, vol. 8, Suppl. Z:lgS2,'

Hilado, C.I. and Cumming, H.J., Relative toxicity of pyrolysis gase-s from materials:
cffccts of chemical cornposition and tcst conditisns', Fiie aid Materiats, vol. Z,no.2,
pp.68-76, 1978.

Cook, lV.A", Tndustrial hygrene cvaluation of therrnal degradation products from PYC
fil1ns in meat-wrapping operations', Anuricon lrtdustriol$ygiew issociation Jounw!.,
vol. 41, pp. 508-12, 1980.

5?"

5E.

59.

6{}.

62



61. Bocttncr, E.A. and Ball, G.L., Thcrmal deSradation pmducts from PVC firm in food-dffiili# 
op"i"tionJ , i*ii* trAitriainysiene Association Journal, vol' 41' pp'

5L3-522,1980.

Hofmann, H. and Oettel, H., Experiments on -tqrxigity^ hazards with expanded

iFrrd[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[r";, Fir Intenutiotul, vol. 25, pp.20-28, Juty 1969'

Arito, H. and Soda, R, ?yrolysis producS. of tetafluoroethyfcne and

i.iliioo*"thtlerepropii"* 
'with 

reletenci to inhalation toxicity', Artnals of
'Oiiip"tior-i 

nygiei, vol. 20, pp- 247'55, Derember 1977'



 

 

 

64



.1-

t 'r.:,,

,. 
i,.,,

ADOPTED NATIONAL EXPOSURE STANDARDS
FOR ATMOSPHERIC CONTAMINANTS

IN THE OCCUPATIONAL ENV-IRONMENT

TNOHSC:1003(1ees)l



 

 

 



l.

,,

3.

BASIS FOR, EXPOSURE STANDARDS

INTERPRETATION

coLuMN HEADINGS, ABBRETIATr0NS 4]q-
;d6ilbTEs uSBo nl' rHE Lrsr oF ADoPTED
XITIOXIL E)(POSURE STANDARDS

69

?0

74

10s

7l

4. u(FOSURE STANDARDI ro&ATr4gsPrrERrc- 
eilNTAllts{lt'{Ts IN TIIE occuPATIoNAL
ENVIRONMET''{T

REFEREI{CED DOCI,]MEIiTS

67



 

 

 

68



1. SA$IS FSR AXT*$URE $TANNARPS

t.l Substances lisr*d in this d**ument have exposurs $tandsrds based sn health effeca for
mosr workcr*, no#ffi,'il;;;;;umuer af iidtancas ;h.* qthdlopigy.gons, such as,
economic, social or technological implications, or sampiing and analytical limitatiols, hly"
aiso been taken into accoun1 especially for those substances ,wi$ qe- notauon.A. T.Te
Reference column of thc list of adopted national sxposure standards. No standaro snouto De
applied without reference to the relaied documsntation.

L"2 Documentation for the majoriry of substances can be found. in Fg  .tTtltl
gonference of G.oygqrmental Industriat flygienlqs' (ACGS.ft Ofqentation of {r" thresiold
limit values and biological exposure indices.l3 An TI' in the Rqferenge column."l_ts9
adopted national expoiure staridards indicates that the reader should refer to thc ACGIH
O*i*inttion iot frirther information. Entries carrying thc notation 'A' in thc final column of
rh;urt};Adpd fui";.t Jipor* standards, havl #en rcviewed in dctail by the Exposurc
Si*d;dr g*riln Working Croup and documentation supporting the adopted iratio-nal YalryE
is avaiiable 

'in 
Nationil Commission's Documennibn of the Exposure Standards,

INOHSC:10003{1995X.

1.3 Partial documentation is provided where the rnajor part of the -adoptcd_expoqury
srandard is supponed by the dccuirentation of tho ACGITI buf the adopted national $tandad
Oiff"rr *om ttidt recotnirended by the ACCIH in one ormore details'

1.4 The notation R' in the final column of tlre lut of exposure standards indicates thosc
substance$ which require fuithcr review by the Exposure Sl?ndards Expert,Working Grouq
isee Appendix 3 of the Natiorral Cornrnission's Guid#rrte Note on the Interpre.wtion of,
Exposir* SaMards fur Atrn*spherk Codtaninants in the Oqcypational Envirowrcnta
tNOt{SC:30SSi1995}li. Ia mr:st *a$e$ the ACG{H docurnenuaionl,s should bc eonsulted for
these sub.stanccs,

A"S 3&t: la*lali** '{'3:' ir: ."** R*i*mra*,* *r.riu:nr: q:f the trisrt *f arSn;pr*el *xFd)su{c standards
isldi*at*s theise s*bsta**es f*r xirieh l}:* Sxpos*e Standards bxperf lV*rking Gr*up has
prr:p*sed sd{ii***#*hang*s i* t}* existing stsnd;asqis"

1"S F?*pcs**3 chxng*s car ad{iitis$$ t* *he }.{ati*satr fosrnai.rtion's Ad*pted N*tistral
d*prrsrre "$ssrdards /rr A*ru*sp&eruc e*ntamin**x_ sl tlre *crup*tion*l E*virowwr*
IN*HSC : I {}{}3{ I 9t5}.! *rav* be*cr publish*d $eparatily" }

1.? The iis* af syn*nyrns, whi*h *ppa,m as Appeadix 4 cf thc Nati*nal Commission's
#uieltmee Nst* *n tke {nterpref*ri*s *f€xp*sxr* $laxci*rdsy'*rA*c*sp&rrir et;*t*sinc;n$ in
t&* *ceap*tiaxet ffxvirpnnunS t"Xnt-lSe:3S{}S{i995}J, sbould be cansutr*d if thc required
s*bstan**s se:rsir:t be i<3entif;*d i* efoe lis* r:f a*l*pt*d nationai exps$*t* standard'*.

SF



2. INTERPNETATION

2.1 In this national standard:

'Exposure standard - time-weight€d average (TWA)' means ttrc ayerage airbtrrc
concenfation of a particular substance when calculated over & normal eight-hour worting
day, for a five-day working wcek.

?racticable'means 'practicablc'in Vicooria, Queensland, Western Australia and thc Norttrcrn
Territory, 'reasonably practicable' in Ncw South Wales, South Australia, the Australian :
Capital Territory and Commonwealth jurisdiction and 'a rcasanable prccaution'in Tasmania.

l7A
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3. CoLIiiltN HEADINGS, ABBRE-Vry9$3IP FoorNorns
USED IN THE LIST OF ADOPTED

X^IIiONI.L EXPOSURE STANDARDS

3.1 Chapter, ssction aqd apgegdix numbers rpfer. to-the National Cornmission's Gudatrce

Note on the Interprentiorq of Exp"sili'i;"i;rd;-foi-ltmospheic Connminants in the';;;';";;l;;;i;;;t:;;';;if iori5a,ioostiqesx
COTUMN HEADINGS AND ABBREVIARONS

(1) Substarce

The description of thc annospheric contaminant
(see Section 19.2-3)

{2) CAS #

Chernical Abstracts Service Registry Nurnber
(see Section 19,4- 19.6)

(3) T1VA

Exposure standard - time weightcd average
(sei Ctrapters 5 and 6)

ppm

Parts of vapour or gas per million parts of
contaminated air bY volume
(see Section 19.7)

mgfrnr

Milligra".:rs of suLrsrance per cubic metre
of air at 25"C and one atmosPhere
Dressure. When entry is in this column
bnly, the value is exact: when listed with
" pp* value, it is aPProximate.
iGi: Section 19.7-8).

gmt

Fibres per millilitre of air as determined
tt-*; inemurane filter method6'7

P

R'ohibition reconamended
(see Chapter 3)

({i STEL

Exposure srandard - short term ex'Posure limit"
Wfiere the words'peak limitation'
appear in this colurnn the exposure s{andard
- peat should be appli*d to thc val*e Hstc*l
in Column 3.
(see Chapter 5t

Bpm and mgnf

{see abcve}

i l



{5} esrcinogen eategotY I

Establislied human carcinogan
(sec Chapter l3)

t

Probable human carcinogen
{sce Chapter 13}

a

Substances susFcted of having
careinogcnic potcntial
(see Chapter l3)

{6i Notis

Indicates whether the contaminant can b
absorbed through the skin an#or is a
sensitiser.

sk

Absorption through the skin may be a
significant source of exPosure
{see Chapu 11}

Sen

Sensitiser
{sec Ctrapter i2i

l.?; R*f*r**e* {R*f}

Indicates thc sourcs *rf -iwumentatisir,
w-h**her th* stancietd is :i:ld*r rcvi*tv *r
wfu*th*r a;:hangs ts tlle standard bas t'een
pr*pcsed"t

A

Nati*nal C*mrnlssi*$ dclcumentation3
availat'ie for these values

A*

National Comrnissisn documentation3
availabls for thes* value$, see tsasis for
Exposure Stanclards' earlier in this
doeument

Ch

Chanee to oxposure standard has bcen
oroposed, see' the National Commission's
P ro pos e d N ational Expa s ur e Standards
for Atnnspheric Conmminants inthe
O c c u p o rional E nv i r o nme ntr



(?) Reference (Ref)/continued
rrrI

ACGIHI'2 is the documentation source

R

Substance reqiring review
6." npp.ndii 3)-

(a)

(b)

FOOTNOTES

{c)

{c)

G)
(h)

This valge is for inspirable dust containing no asbcstos and < l% crystaltinc silica (see

Chapter 14)

Fibres longer than 5 lrm, width- lcss than 3 pm and with an aspcct ratio 9! not less than

3:1, as measurrcd biili; *i*Ui-"-fJt"i fietftoO, at 400-650X magnification phasc

i onrt*t illuminatioir.

Lint free dust as measured by ttre vetical elutriator -^cotton dust saqp-l9r g"*ttib"d

in the Transactions of the National E;"i;;t;;;-on Coii--D;; attd'Health 1970,

N"d'i;d;U;;eisity Press, Chapet riiu, pp' 33-43,r97r'

For a few substances, usually the more potent pmbable and established human

;;;"1;;', iiilff;*;;t# *+t*," i*ig".i" lPPropriate exposruc standard'
F;th6 rubrt nr"i'rxpo*,#rfi;id b" controlied to *ie lowest practicable level.

Thc Exposurc Standards- Expert Working Group has rocommcnded guidclines to

control shon terrn ii*ooionr"above tft" fiVn. t'he gpidelines hlyc been-developed
based on the to*i"ift;ti" ftp"A;t;i i*Uon monf,xide- A zuidance tablc for thc

e.ontrol of short r*"" ;i*;r"ilns aqove- rlt" fW* is availabic at pagc 23 of the

Natioi al Conemission doc umentationS for carbon monoxide.

For thc three substances marked with this footnotc Q.rloTyl, Caprolactam.vap.oq:
iJi S"Oi"*- ^t;A{, ihc exposure standards are ettabtishg-d-.as gravimetric (rndm')

"ulues and convertcd into vilumeric valucs (sec $ection 19.9).

Containing no asbestos and < l% crystalline silica (see Chapter l4)'

Documentation for the substances with this footnotg can-bc found in the 5ttr.Edition of

the ACGIH oo"r*rntiti*lf *r" tlreshold limlt value$ anq biological exposure

ffi#;fT";i]fo*rer substances *itt 
-N' 

in Cslumn ? &c documcnta.{on can bc

found in rhe 6th Eail;oi G,,qCCII| do*u*"ntation of the threshold lirnit valucs

*"0 UiJogiC"l "*potutc indices.Z

(d)

1T\
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