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Tra list of threshold limit values (TLVS) in this Guidance Naote was adoptad by the Armerican
Confarence »f Govarnmental industrial Hygienists {ACGIH) at its annual meeting in 1880, and
is ranroduced with ity pesmission. [t is.a condition of this permission that the list is pudlished
in its entirety. Somie-of the substances listed may not he available or used in Graat Britain.
There a-2 also a few substances for which the values used in Great Britainidiffer from those
quo*ed in the tist. Detaits of thess are given in the Introduction, and they are indicated in the
main st and the Appendices. -
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This guidance note EH 15.8C ravises 20d Can aiy gra.
vigus documan(s in this serieg, Uraproduces iy 500 of
theashaldl limit valuas {TLVs} oublished annu,ue, by the
Amesican Canfarence of Govanmeantal Induats 5
Hyuismists (ACCHM) and gisa 1ists those subslucn. o6 250
which the ACGIH propuses changes ta the adu. 44
vatoes or for which it proposes o irroduGe avar a fos
tha first time,

in addition tha guidance pote gives information uya thase
substances for which different vaiues have heeén agreed
ify Great Britain

Alf these values qive guidance art levels 8o which
gxpoaure 1a toxic substances sitoutd ba cankrolled in
Qcdar to protgct tha neslih of persons empioyad, These
lgveis form part of the critaria which are used 2y the
HMeaith and Sufety Exacutive in assessing compliance
with the Haalth and Safaty at Work ets, Agt 1974 andg
Giher relavant s1dtUory provisions.

Threshold Limit Values {TL Vs)

The avaluation af limits to witich expasura ta toxic
sustances should be eantrotied in order to protect the
heaiss of parsans empioyed requires cansideration of 2
nuinber of factars. Fusther information far individuyat
sulstances is cantained in Documentation of Threshold
Lirsir Valuas for Substances in Workroom Air published
by thz ACGIH. This gives retgvant sciantific information,
teferencas to the literatyse sources which were used to
srrive at each valug and also states the type of rasponse
guusinst which the value is intandsd to protect the worker,
Enouiries coacerning the avaiability of this pulilication
shouid be directad w the Puklications Cffics. American
Confarance of Qnvernmental Industdlal Hygenists, PO
Box 1337, Cincinnati, Ohio 45201, USA. Past expetienca
Has showr that the davumencaiian for am ety in the
"Notice of Imended Changes' list may aot e always
immadiately availabte.

Tha majgr changes intraduced in 1978 (Short Tarm
Expasuce Limit {ISTEL} vatues and grading of carci-
nogens} are continued in the 1380 Hst. The STEL values
are derived from & number of sources and users of the
llst are advisad 10 interyrat them cautiously, beadng in
rnind Eaeir Rmitations as set outin the Preface 5a the
ACGHM sist.

It this igsus the ACGIH has omitted Appendix 3, which
kad given perwdssible excursicns for Time Weighted
Avaraga {TWA) Limmits, and all refsrences to ik, The
remairting Apgendicas hewever have not hasn radesig-

_mated o taks aceount of this.

for a etter understanding of theg use made of T Ve in the
provision of healthy warking conditions, carefyl atten»
tive shouid be given to the Preface to the ACGIH jiat,

wir-2h paDlging (he underdying piicsophy. The faliowing
fqinrs ars of particuind imporntaccs:

13} TLWs ara not sharp Cividing linag between “safe’ and
‘#gngercus’ coacentrations {out 3es special comments
for subsiances with a ‘cefting’ (&1 Emij,

ih} The hesrworkisg Praciice 1§10 reduce concestrations
of 3l aitkborne contaminants as far heigw the TLV asis
reasanably practicabte. [nthe case of substances aot
cuctad i the |ist or where there are no knowa toxi
effacts, exposyurg should ba kept as low as is reasanably
practisabler,

{£} The absance of 3 particular substanss fronm the fist
dees nct nagessartly indicate that it is ‘safe’.

{c} The appfication of ary TLV in ralation to particuiar
gircumstances shouid be interpreted by a trainec nccu.
pational ygieniss,

tong hours of work

Thrashofd imit values dre generally Dased on work
schedutes invalving five shitts of eight haurs durasionin
a waorking waeX of 40 heers, Whare working times
greatly exceed this, the simpiest 3ppraach in assassing
relevant permissible concentraticas in the atmospheso
would brg ta make a pro rata reduciion in the pubtlistad
TLV, tutthis mathod should he used with cauticn, due
account Deing taken of the properiss of the martgrial
being wandied, the biciogical halfsife within e body
and the effact of reduced recovery time.

Notica of intended changey

Attention is particeiarty draws to the list of intended
changes on page 5. The propasais ususily remain ¢h
tha list for two years to ailow ttms for comment and for
the presentativn of avidence 16 the ACGIH. H, alter tweo
years, Ao contragictary gvidence ias Seea put fanvard,
the values sre normally adopted by the ACGiH atits
annual meeting and transferred to the Adogted List

Control imits

Tha term TLV should not be ¢canfuszd with that of
‘cantrol limiv, which is being adogtad in Great Briain o
indicate thase teveis of airbarne Sontaminarnts, averaged
aver & spacified tirme peried, abave which parscsat
2X00SUre is considarad to be gnacceptadie and if can-
tinued might merit enforcement zetion. An 2ssential
feasiee of the dartvation of contraf limiis is that thay ace
agread by the Heaith acd Safety Commission after
congidaration of aif the relevant dara by the Advisory
Commitize on Toxi¢ Substances (ACTS), which consists
ot represontatives of the Confederation of Britists Indus-
try, the Trades Unian Congress, tha local autharity
associations and independent experta,

~Sae Quicarce Nota EMI1B, Toxic substances. @ protautonary paiicy.
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Safz systesns of work

Thé wiscom of gnsqring that expasure to any substance
is kapt as low 5833 reasonshly aracticabie, whethes or
291115 xnpws fon arssent informatican) 16 e hazardous,
hasa bean shown by the discovary of previcasiy unsus-
peciad and s2110us lcarg-term heatth hazards assaciated
with sybstances which ave hean used for many years
ang hitiverto had been 3ssumedd 10 be contparativaly
safe, Alt substances shoxld be handled with care,
whatever their 24tuse, iest future exparienge shows them
te nresent a hazard which coyid have kesn prevented or
iimited by the appiication: of sensible control measuses.

The poticy adenteq by the Haalth and Safety Commis-
sian® is therefore

{a) isat exposure should be kept a3 low a3 is reasunadly
practicablg by the agpiication of eecupational hygiene
principles and techniques appropriate to tha route of
entry inta the body (inhaiation, ingestion or abzosption
thraugh the skin),

{5} that in any case sxposura should be xept within tha
pubiished stardards, a.g. TLVs, control limits agreed by
the Heslth and Safety Commission gte, by the appiication
of engineering controls or Otfer suitabie tontret tachniv
ques,

(e and that, where necassaty, suitable respicatory and
other pratective squipment sheuld be providgsd and
used. The provision and use of personal pratective
equipment shautd normnaily be regarded as prawiding a
back-up for othar 1echaiques wiictr alm to contea the
rigk at saures, rather than a4 a fiest line of dafence. In
certain circumstarces howevar, personat protection may
he the only redsonably practicable measure, in whith
£ase care USt ba taken 10 aveid exposute of others who
mMay be in the vicizity.

Sampling and analysis

Where the atmasphere of 3 workpface 13 fikely 1o be
eantaminated, sarnpling of the atmesphers and subsa-
quent analysis should be carrizd cut o 3 periodic basis
with a frequency determined by conditions. in Great
Sritain there 2ra speciflc lagal requitermants foe the
regular measurament of airberne contarmination in the
Chremlum Mating Ragulations 1331 (SR and ¢ 1431, No.
435 as amendad by St 1373, Na. 91, it the Coaf Mlines
{Respirable Dust) Qegutations 1875 (St 1975, No. 1433 a3
aemencad by 8i 1978, No. €07} and in the Control of Lead
at Work Hegulations 1980 {53 1980, No. 1248).

There are alag detailad recosmmendaticns on such
measurament in Vinyf Chforide: Code of Praciice for
Maafth Precsutions snd in the Code of Practice for
Control of Dust from Portable Power Operated Grinding
Machinas,

Advige on b sampling of asn2sins is givenie Guicance \
Mote Ert 107, Detaiis 0f mathads of szmeting and
anafysis af eerain substancas is giw,fsn in tne seriag of
bocklats, tethods for the Qataction'of Toxit Suostances
in Afr, Feted 0n gage 23, These are c;g:;rra."-zl",' B3ing
raplaced by a new series entitted Marzeds forthé
datersrination of hazardous substarices {sea p 230,
Advite Taay alsc be ohrained from l:.ufr tnrough inspecters
of iy Realth and Safaty Sxecvlive. ;

Whera appropriate, the parformanefe of cantraf equip-
ment, Sugh as local exhaust ventilat?on asgliances,
should e checked on a regular basis ysing suitable
mstesments, Tynal fight beans aragardculariy ysefud i
tha gualitative assessment of the operatian of [Geal
exhaust equipment used in containing sources o air-
borne dust, Getailed advice on the legal reguirements
concerning the safety of the atmosphare of werkplacas,
witich are contained in the Mealih and Safety st Wark etc.
Act 1974 {HSW Actl, the Factaries Act 1981 and varigus
sets of regutations made thereunder, may be odtained
from ingpectors of the Health and Safety Executive,

Substancey for which addtionat of afternative standards
apply in Great Britaing :

Acryionsiria

Following advice from the Advisary Committes an Toxic
Substadces ACTS) based on consideration of the taxico-
logical and epidgemiciogical evidesice, the Health and
Safaty Carnmission (MSC) issued 3 goilcy statement in
1979 10 the effect that acryienitrite should be regarded as
a potenital numar carcinagen. The palicy of the MSCis
tiat exposure should De reduced (o a level a5 0w as s
re#n0nably praciizable, with the ¢§ajective ofworking
within a sontrof fimit 6f 2 ppm, 8-hayr time-weaighted
average {TWAJ, by 1881 tn ordar to alkaw tims o casry
cut any nacessary altgraticns to g@ann and aperating
procaduras an intarim fimit of 4 ppm, 8-iour TWA, was
agpliad i centain LitcUmStances, Any piants which were
capable of working within the conzrol fimit of 2 hpm,
8-hour TWA, wers expected to do'so,

Asbestos

Hygiete standards applying in Great Britain are puts
lishad in Guidance Note EH10T, and are abstracied
betaw. §

() Exposues 10 akl forms of asbestos gust should ba
reducad 1o the minimum that is téasonabiy practicadle;
and

(b} bt 3y case, Occupational expesure to ashestos dust
should never axceed:
for erocidolite -2 floresimi when mea-
surad over any 13.minuta
paridd;

‘Guidsnce Nota £M18. Toxic sudstancest & precautingry poicy.  Muidencs Now EH1D, Aybastog: Mygiens Stapdzeds and
measuraments of airborne dust concantegtions, MMSO. Hindicated by # ‘doudie daggae’ (¢, in 3ha tist &f Adopted Valies
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furathier woss of as25i08 2 fineasimd when maasucs.
menls are averaged Qvar a
4-howr period; short-teem
expasure shoulg nat #xceed
12 fivraa/ml whan measyred
over any 1d-minyte period.

Mote: Fibres means particies of length gesater than 5 um,
d dizmeter of [ess than 3 um and having alength to
breadth ratio of atlgast 3:1, observed by transmit-
ted light under pnase cantrast canditions st 3
magnificatian of approximately 200x.

Henzene

Benzene is listed ax 3 suspect carcinogen at Appandix A,
prarsaraph A2, Egifermiciagical data rowever, show that
tha chreais effects of exposure 10 benzane are those on
the bloed-farming tissues laading o disorders of the
Bfowd and bone marrow, The condition, knawn as
leckasmis, is a form of cancer. Sinca the information s0
tar avaiiable indicates that such chronic effects usually
result fromm exposurg 1o concentrations sigaificantly in
axcass of 10 ppry, 8-hour TWA {the listed T1V) it was
concluded by the ACTS in tha light of current know!tedge
that a chaage i the control Hmit could agt be ragem
mendad at prasent. The situation is being kep: undsr
raview, bot berszene should be regarded as a proven
human carcinogen, 3nd exposure kept as fow as reason-
abiy practicabie snd in any case within 10 ppm, §-hour
TWA.

Chromiam metal and chromium compounds

Maeny entrias for chromium and chromivm compouvnds
egoear ynder Adoptad Valuas, Notice of intended
Changes and in the Agpendices, and thesa may ¢3Use
30t confusion, i peners, whensver BXROSUrR 30
atrborne chromiym in the hexavaient state oocurs 2.¢.
welding of stainiass stesls, the preparation andg usa of
chromate sofutions and kandling of chromate pigments,
2 TLV 0f 39 myfim® (detarmined as CrO,) or 6.05 mgim®
{¢ztzer "ned as Cr) shouid be appiied in respact of the
haxavatant chromiuvm canient of the alrborne material,

The list of values as 2ppliad in Great Britain is as follows:

tart-Buty: chraraars 005 mg/m?t (devarmined as £0);, ceiling
— Skin

Chromium matat 0.5 mgirm?® (daterrminad 25 {rl, B-hour

WA
Chroritm divatent 9.5 mg/m® (datenwined xs O, B-hour
and trivalang TWA
soampQunds
Chiomium 0.08 mg/m® (detarmingd 29 Ort. B-haur
Huxavalent WA
compnunds

Catton dust

The hygiene standard adogtad in Great Britain, 1o be
appiied w0 the pegparatory siayes of spinaing faw cetton,
up w0 and inciuding wincing and beaming, is 0.5 mginr®
of 1otal ectton tust, less fly, 8-haur TWA, Guidance Nota
€M 257 deals with methoidls of measurement for catton
cdust.

&,

Dust in coal mines

Petinted tevals of Teapirabie dust in ¢t sl mines are iaid
downin the Coal Mines (Respirable Dus:) Regsidations
1875 and the Amendment Regulations of 1978, These
timits are the ones which apply in Great Zritaie.

Lead

An Approved Code of Practice supporting tae Control of
Lead at Work Regudations 1980, hus been published. The
8-hour TWA standards set sut i the Sods are!
Teusetnyt tead: 500 mgim® of air las Pl

Lead {oxaapt Tatraathyl teadh: 0.5 my/m? of air {35 b}

4,4'-Methylena-bis-{2-chliorosnitine}

Foliowing the pudlication in 1978 of the TLVY of .02 ppm
{220 ugim®, 8-notre TWA, further svidence emerged
suggesting the need for a fower Hmit. After carnsidacation
of the epidemiciogical and toxicologicat data tve H3T in
1978 recommended a figure of 5¢ pg/m3, B-hour TWA,
ang nts was Yrst pubtistied in the introducton 1o
Guidance Note EH 1577, The matter was subsaguently
discussad by the ACTS which decided to endorsa the
recommesndstion that a figure of 50 pg/m? sheuld be
adopted, adding that it must ha borme in mindg that skin
absorption could 2850 he an imporntant route of entry into
the body,

Mica and tale

The standard of 16 mgi?®, 3-hour TWA, of tots) airborne

dust applies to taic and mica, with 3 Qualifying timit of .
1 mg/m®, S-haur TWA, for the ‘rasgirable’ portion.
Maasurements are based on sampling carcied out using

2 CF Casetiz size-selective cysione samplar and the

‘respirable’ portion, te which the timit of 1 mg/m®, 3-hour

TWA, apglles, is defined as that fraction of the dust which
passes tha cyclone and is collectad on tha filtar marm-

brang.

Gther pon-silicapts mineraf dusts

The value adopied In Great Britain for such dusts
containiag less than 1% quartz, is 10 mg/m? tota! dust, or
& mg/m? respirable dust,

Farehioroethylens

The ACTS reviewad the available medical and scientific
evidence and accepted the view that the existing TLY of

*Guidanga Note EM2B  Cottan dust sampiing, HMSD,

4
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i0G pom, B-hour TWA, orovided adaquaie prolechion is

the light of 2x1i8ting infarmation. Since s the ACGHH

has publishad, in ithe 'Notice of intended Changes’ {#13)

& arapo§al 1 ower the TEY 15 §9 pprr. B-nour TWA, Thig
wiii be keptunder review,

Pesticides

There are a numbar of eogias for pesticides whith
appear zithar undar the trade nama of @ praprietary
farmulation or undet 1he commen chelicgt name of the
active component. it should he noted that in ¢vary case
the TLV given is that tor the active cormpanent,

Rubber sofvent

This antry refers to the Amarican producy. A product by
tha sama pame may U2 faund vt the rmarket in Grezt
Rritain, hut the composition may differ from the Amer-
ican proguct and informatian on safs handling should be
obtalaed from the supplisrs.

Frichiarosthylene

Although a TRV of 50 ppm, 8-hout TWA, is propased in
tha Notice of intended Charges (page 15), the ACTS after
reviewing the avaiisbie medical and scientific avidence,
recemmendad retention of the purrant YLV of 100 aper,
B-nour TWA, which will cantinue 1o spply. The matter,
howevar, s being kept yndet reviaw.

Vinyl chlpride

The standard publisted inthe Code of Procticeis a
eatiing valug af 30 pem and an 8-hour TWA of 10 ppm,
allowltg that wherever practicable exposure should be
brought as near as possible to dere carcentrations {see
Vinyt Chioride: Code of Practice for Heaith Precautions).
An BEC directive on the controt of occu pational ¢xpe-
sures has been sdopted by the Councit of Ministers and
considaration is baing givea to any consequentisl
amerndrrents to the Ceds of Practice which ray be
nacessary. Tha directive seta 8 lacy term imnit value of

3 ppm {msan annual value) and this is the standard
which is now baing applied.

Substances which ace profiditsd in Gregt Seitain

Marufage e and use of the following substancesis
prafiticad it Graat Srirain under the Carcinagonic Sub-

stancas A2qguiztions 1367
natd-aaphihylamine #-aminadiphenyl
Bendgias doritredipham

afso the salts of these suhstances, and any substance
containing any ans o more of thess compaunds, extept
whera present ag 2 by-producy of 3 chemlent reaction in
any other subytance in 2 total concaniration not excead-
ing 1%. Theirimportation intd the tnited Kingdom is
atso orohitiited under the Careinogenic Substances
{Probivitlon afimportation) Ordee 1887,
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Threshoid Limit Values for chemical substances in workroom air adopteé

by ACGIH for 1980 ©

PREFACE: CHEMICAL COMNTANIMANTS

Thrashold limit vaiues refer te airhgrne concentratians of
substances and represent conditions under which it is
betieved that nearly 31l werkecs may be repeatediy
sxpused day after day without adverse effest, Because of
wide variation in individuai susceptibility, hawever, a
smail percentage of workers may experignce discomion
from some subistances at concentrations at or balow the
thrastold limit; & smaller percentage may be affscted
miore seriously by aggravation of a pre-axisting congi-
tion or by cavelopmsat of an occupationat iingas.

Tests ara avaitadle (4. Qecup. Med. 15: $64, 1972 Anm,
N.Y. Acad. Sci., 71§71, Art. 2: 868, 1858} that may be used
to deteet those individusts hypersusceptibie to a varisty
of kxdustrial chemigals {respiratary irsitants, hemolytic
chamicals, organic isgcyanates, ¢arhon disulfidek.

Thrae catagories of Threghotd Limit Vakess {T1Vs} are
spseified harein, as faliows:

te} Threshofld Lirnit Value Time Weighted Averaga {TL V-
TWdjathetima-weaignied average concentration for a
noreral -ivour v arkday or §0-hout workwaek, to which
nearly ad worknrs may be repeatadly sxposed, day after
day, withmut adverse effact,

(o} Fhreshald Limit Value-Short Term Cxposure Limit
{TLVASTEL fntia raximal concenteation 1o which work-
arz res b axpossd e a period up 1o 15 minutes

contiinu dusly withgu? suffering from {1} irritation, {23

¢k ronig or irreversibig tissue change, or (3} narcosis of
suificienl Cegree ta indrease accident proneness, rmpair
sett rascue, o7 materiatly reduca work efifciendy,
pravizied that Ao morg than Forr excursions per day arg
perenined, andh at least 50 entipiites between expasurs
Peuiads, 2 provided that the daily TLV-TWA alss is not
exieadad, Tha STEL should be considered a maximat
allowacia concentration, ar cetiing, nat to ba exceadead at
any time during the T3-minute excursion periad, STELS
are bised on pae o more of the following criteria:

{1] Adepted TLVs intfuding those with a '’ or "celling”
lewit, {2} Pannoyivaria Short-Teren Limits far Exposure to
Atrborne Contaminants (Penna. Dapt. of Hith,, Clsaptar 4,
Art 432, Rev. Jan. 28, 1368} {3) OSHA Qeeupational
Saf=ty and Haalth Standards, 40 FR 23073, May 28, 1875,
(4} NiQSH eriteria for recommended standards far oecu-
a-innal expasyes o spacific substances. The TWA-STEL
seould not be used as an engineering design criterion of
considarad 3s an amergency exposure level (EEL).

fe; Theeshald Livnit Vatue-Ceiling (TLV-Ch~the concen-
tratton thaz should not Do exceeded even Instany
Ex-tRgrsly,

For soms substances, &.g., ifritant gases. only one
category, the TLV-Ceiiing, may he relevant. For athar
substances, gither two or thiee categorias may be
relavant, dapending upon their physialogic action,

tisimpartant to obsesrva that if any ane of these thres
TiVeis exceaded, a potentiai hazard feors thai substance
is presurmed 1 exist.

The TLV-TWAS shrould be usad as guides in the cantrof of
health hazards ang should not e used as fine lines
between salo and daagerous congentratians,

Tima-weighted avarages permit exeursions above the
limiz provides they ara compensated by aquivalent
excursions below the limit during tie werkday. In some
instances it may be perrnissible 1o calcuiate the averaga
concentration for a workweek rathez than for 3 workday.
The relationship batween threshold limi and perrnlssidie
excuesion is & rute of thumb and in cartain cases may not
apply. The amaunt by which treshield limita may be
axcegded for short pariods without irsury 10 health
dapands upon 2 numbar of factors such 85 1e asture of
tha contaminant, whether very high conceatraticns—
even for short paricds—produce acuta paisoniag,
whethar the gifects are cumuiative, tha frequangy with
which high concentrations occur, and the duration of
such perieds. All factors myst be taken into considera-
ticit int areiving at a decision as to whether » fazardous
cenditian exists.

Threshold imits are basad on the best availabile informa-
tion from industrial gxperience, fram experinrental
human and animal studies, and, when possidie, from a
combination of tte thres, The basis on which the values
are gstablished may differ from substance ¢ substance;
protectian against impaiement of health miay be a
guidlng factor for some, whareas reasonabla freedem
from ireltadon, narcosis, nuisance or othar forms of
strass may form the basis for othars.

Tha amount and nature of the information avaitacie for
astablishing a TLV varies frgm substarice to substanca;
consaquently, the pracisios of the estimated TLV is siso
subject 1o variation and the {atest Documentation shouid
be consultad in order to 253858 the izt of the data
avattable for a given substance.

The Cuemmittes hiolds ta the opintor rat imits 2esed on
paysicat irritaticn should be considerad ng less binding
than those bars 2 on physical impairment. There is
ietcreasing evidenca that physical ithitation may initiate,
peomote or accelerate physical impairment tnrough
intgraction with other chemical ar bisiogic agants.

SCopryright 973 and raprintad wish the peemission of the Aurstican Conferarcs af Gavereental Hygieniste,

-
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In spite of thz “actinat seriays injury is rict beleued tkedy
28 3 kasuwit 2 BXDDSLI2 1D the threshoid limit cosgenira-
ticns, tha D24 Praclicd is !0 maintzin congentraticns of
all atmospheric cont3minanis as low 35 is prastical,

These iirnits are inteaded fur use in the prachice of
industrial hygiene 2nd should be interpretad and applied
coiy by @ persan traided in this discipling. They #rs not
intended for use, or for modification foruse, {1) 3% 2
ralative index o nazard or toxicity, 121 in the evalbation
or controb of commuaity air poliution nuisaaces, {3t in
gstirating the toxic potantial of cortinuous, uninigr-
rupted exposures or othar axtended work pericds, {4) as
pract or dispracf of an existiag diseasa or physical
conditiae. or (8} for adoptios by countrias whose work-
ing canditicets differ fram those in the United Statas of
America and where substances and processas differ,

Ceifing vs Time-Waighted Average Lirits  Although the
time-waightsd average toncentration provides the maost
satisfactory, practical way of menitering airborne agents
for campliance with the limits, thase are centain sub-
stanges for which itis ingparopriate. In the laties grouy
are sybstancas which are pradominantly fast-acting and
whose thrashold imit is mara appropriatsly based on
this particular response, Substances with this type of
respongs arg hest contrafied by a ceiling 'C imitthat

* should not pe exceeded. itis imalicit in these cafinitions

that the maaner of saampilig to Jeterming nonLom-
phange with the timits for sach group rust differ; a
single brief sampie, thatis applicable to a 'C’ Bmit, is not
approprisie 16 e ima-weighted limit; hare, & sufficiant
numbiar of sarnpise are naeded to parmit a time-
weighted averages cencefitration throughout 2 camplets
tycte of operations orthraughout the work shift.,

Whareas the ¢sifing I mit places a definite houndary
which concantratics : :hoytd not ba errnittad to- excesd,
tha Eme-waigited average limit requicas an expiicit fimit
12 e excursiond that are pernissitle above the listed
vatues, it shoutd g nated that the saie factors ara uysed
by the Committse in determining the magnitude of the
velue of the STELS, or whethar to includs or excluda a
subsstance for 8 °C' Yisting,

‘Skin‘ notatior listed sybstancas foliowed by the dex
signation ‘Skin’ refer to tha potential contributlan to the
avaralt axposure Dy the cutaneous routs nchuding
Mucsiag mermbranas and eye, sither by airborne, or mpre
particutarty, by diract contact with the substence, Vahi-
tieg can alter skin absorption, Thig aktention-calling
desigration is intended o sUggest agaropridte Messuras
tor the pravantign af cutaneous sbserption so that the
threshold limit is not invalidated,

tixtures Special consideration sheutdd ke given sfso to
the application of the TLYs in assessing the hedith
nazards whith may be associated with axpoaurg te

mixdures of fwa or mors substances A brief giseusion
of basic consigerations invalved in daveloping thrasneid
lisnit vatues for mixeures, and methads for thair dsvalog-
meant, ampkifiad by specific exampiag sre given in
Apasndix C. )

Nuisance particulates 1n contrasto fib regenic dusis
which £ause sgar tissue o be formed in lyngs whea
inhaled in @xcessive amounrs, so-called nuisance’ dusts
have 2 lgng history of littte advarsa gffect on lungs and
da ot praduce stgnificant arganic disaase of toxic effect
when éxposureas are kept undar reagonabre ¢control. The
nuisance dugta have also been called (biclogicatly} inert!
dusts, but the latter term is inappmﬁriate 1o the extant
thatthere Is ne dust which does nctfevc ke satne Gelluiar
resgonse in the lung when innialed ars suffictent amount,
Heavvaver, tha (ueg-tissye resction caused by inhalstion
of nyisance dusts has the fuliowing charactesistics: {7}
Trie architecturs of the air spaces remains intact. 12}
Collagen {scar tissued is not formedito a gigrificant
extsnt. {3} The tissug reaction Is potgntially reversible,

Excessive Soncantrations of nuisance dusts in the works
room air may serigusly reduce visibf.itity, may catse
unglfeasant deposits i the ayes, dars and nagaf passages
{Porttand Cament dustt, or cause ir{iury 1o the skin or
muceus membranas by chiemical ¢r machanica! actica
per 50 or by the rigorous skin cleanging procadures
necsseasy far their removal,

A thrashold lirait of 18 mg/m®, or 38 mppef, of total dust
<1% quartz, or, & mgim® raspirable dust is recom-
smended far substances in these categorias and for which
na specific sthrashold limits have bdan assigned. This
limit, for a normal workday, does nfm appfy to Lrlaf
exposires at Nigher concantrations, Neither doaes it apply
to those substancas which may tagse physiologic Imp-~
aitmant at lgwer concerntrations but for which a
thrashold limit has not yat been aduptes, Some nuisance
particutates are given in AppendixE.

Simple asphyxiants-—iner’ gasesios vapors A number
of gases and vapors, when présent in high concentra-
tions in &ir, act prienarily as simpfaias;hwiams wititaut
othar signiflcant physiologic effacts. A YLV may aotbe
recommended for sach slmple asphyxisnt because tha
limiting factor is the avaitabla oxvéen. The minimat
oxygen content should be 18% by valure yndar aarral
atmospheric pressuse (equivalentto a purtiaf prassura,
Py of 135 mm Hg). Atmospheras deficient In 0; do not
pravide adaguate warning and mgst simple asphyxiants
are adoriess, Saveral simple asphyxiants pre ntan
explosion kazard. Account should hg taken of this {acivs
in imiting the concentration of thé asphyxiant, Sogeific
examptes are listed in Appendix F

Pltysical factors  §1is recognized that such physical
factors ag heat, ultraviclet and icaizing radiation, hurmid.
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ity. abnormai prassure (altivgs) and the like may piace
added 3iress on the Body 50 that the effects from
pxposure gt a thrashald fimit sray be altered. Mo st of
thage strasses act advarsaly 10 incraase the toxic: re-
spenae of a substance, Althcugh mast thrashold: fimits
have tiusli-is safety factars to guard ggainst adverse
gffacts tc mederatd daviations front noarsal environ-
maris, the safety factors of most substances aze 1ol of
such a magnitude aa to take care of gross daviations. For
gxample, continuaus work at temperatures abave S0°F,
9z vertime gxtending thg workweegk more than 25%,

t iyht be cansiderad gross deviationg. te such instanges
dgmnent mmust be exargised in the proper adjustments
of the Threshold Limit Values,

Bivtegic Limit Values (BLYs] Other means exist and
My be necessary for monitoring Worker axposure other
than relfance on the Threshold Limit Values for industriat
air, namely, the Biafogie Limit Vslues, These vatues
represe'nt Hmiting amounts of substances {or thair
sffacts) o which tha woarkss may be sxposad without
nazard to heafth or weil-peing as determined in his
tissues and flulds or in his axialed breath. The lologic
meagurernants an which the BLYs are based can furnigh
two kirds of information usafut in the coatrol of worker
axposure: (1} measure of the individual worker's cver-al
expastra; (21 mgasura of the worker's individua! and
characteristic rasponse, Measurements of response fur-
nisk a superior 9stimate of thg physialogic status of the
woiker, and may be made of {al changes tn amount of
some criticat biochemical ganstituent, (b changes in
activity of a critical enzyme, ic) changes it same:
physiologic function. Measurement of exgosure may be
mad2 by (1) deterenining in blosd, ueine, hair, nails, in
bedy tissues and fiuids, the amount of subistancs to
which the worker was axgosed; (2} datermination of the
ameunt af e metabolitels) of the substance in tissuee
and flaids; {3} determination of th2 amaunt of tha
sudatance in the exhalad brasl. The biclogit lirnits may
be used a4 an adjunct to the TLVs for #ir, of in place of
thzm. Tha BLVS, and thair associated pracaduras for
dersrmining campliance with them, should this be-
tegarded as an effective ereans of providiag health
survaitlance of the worker,

Unlisted substgnces  Mary substarces greszat of hass.
led inndusirial processas 3a nat 3psear an the TLY iist.
ina ngmber of instances the materisi is rarely present ss
3 particulaie, vapar of pither zirbarne contaminant, and &
TLY is not necessary. in uther casas sufficiant informa-
ton to warrant development of & YLV, avert on a tentative
basis, is ~ot avaitabla to tha Committes. Other subst-
ances, of low toxicity, could Be included in Appendix E
pertaining ta nuisance pacticulates. This [ist {as weli as
Appandix F) s not meant to be ail inciusive; the
sudslancas serve only as examplas,

In addition thera are sarne substances of not inconsider-
able toxicity, which have been amsinted pricnarily because
only a timitad nurnber of warkers {e.g., employees of &
single plant) are known 1o have potential exposureto
possibly harotfid congentrations,

*

‘Netice of intent’  Atthe beginning of exch year, prop-
osed actions of the Committes for ihie forthcoming year
dre issuad in the form of 3 ‘Notice of intended Changzes',
This Nutice provides aot only an opporturity for com-
ment, but solicits suggestions of substances to be added
ta the fist. The suggestions shoufd be accompaniad by
substantiating avidence, The tist of Intanded Changes
follows the Adoptad Values inthe TLV Dogkiet. Valuas
isted in parembhases in the ‘Adopted’ iist are to be used
during tha pariod inwhich a propesed changs for that
Valua is listed in the MNotice of Intended Changes.

)

Legaistatus ‘The Thrashotd Limit Values, a3 issuad oy
ACGIH, are reacommendations and should be used as
guidetines for guad practices. Wherever thes2 values {of
whatever year) have baen used ar included Dy raference
i Faderat and/or State statutes and registars, the TLVs
do have the forca and effacts of law.

Reprint permission:  This bookis tully protected by

capyright and nd part of it may be reprodused in ar'ry @
taren, by print, photoprint, microfilen or any other msans
without weitten parmission from the Arnarican Confar-

ence ot Gavernmental Industriai Hygienists, Inc., P.O.

Box 1937, Cincinnati, OH 45261,
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° Silica, fusad Use quarts formulas gec-Butyl ACONCE —rvrveene WG 205 80 488
TApcE Usg raspirable™ mass quarz farmula N-Bund ghytidyt athes :
TAMOAPHOUS {23 mnppaf™; EBGIE} ...... PR 5 135 - .
* Cadmium oxide :
Sikivares {< 1% quare} lie U e | S —_ 0.08 - —u
LRy — Cartx?n tetrschlontdgw. :
AmQsitd Q.8 fiber 58 urved, Ala Ca%lgnrvﬂb.mnde """""""" % "“g “U ,ag 2. 'é‘é 126, '?:‘
Shrsatia 2 hberg=Bamves, Ala o &-Chlu;obsnmédsne : '
Cracigalita 3.2 fiber>Sgenfoe, Ata meaceositrite 008 : 04 _ .
Othariems 2 fibarsa-Sumvce, Ata . Ql;:ramemyi menhvt ........ ) Q.
Mica - :'ngpc_f_; cther A2 : A2 — —
i o %S T | 1| QONNRI :
Mirervoct o i 3 T T
lita goef n : - -
Partang Cerneet 30 mpegt % ggﬁfﬂ?ﬂsﬁmms 1 ‘\')Oj 5;'%22 - —
Soapsiong ] 20ropact " Chsumiu}n ny o it
TiTsin ingnashestiarm) {20 reppo mn‘,mu ads, (@8 1) - 6 — _
S P L= - R L0 R, -
1 Txe {EBroust, Use Asbastas Emit $ Chegmipms () o : s
caragaunds, (as Crj ... - Lk rem —_
Caal Dust . + Chroenium () .
2 mgrm? lrespiraile dust factisn <5% quarzl, compaunds, a8 Cr
1 %59% quare, use respirable mass lormeis. Water soluble Crvt .
COmounds .o —  peE — —
3 Centain watacinscioble :
Nuisange particulates {see Appandix E) - 5 02"5’0'05'5";; _ .
. 30 mppet ar 30 mgim® of ot chrst <1% quastz, of, 5 aym? hayse A A2 - —
sespieatia dust, Cozaly matak dust & :
Conversion facmes: ) tumea, (38 CO}F —reveereree w005 - 0.1
mppef x 35.3 = Midlicn pasticdes per Cubic matar w particles Cyclonaxanone .. i B0 160 409
£BE 0 Cyelonaniang .....—..._.—. 84a B0 00 2580
1, 28ronetethane, sae :
Ethvylena ditwaride— :
T R —— AZ AR —_— v
t, $-Dichire- :
hivoethare 2 2] 1Q &0
Ligthvdaming ...... i I 23 73
Dietfyl ketang ... 200 ] —_ —
Diglycichd sther [GGEY ...... 6t 03 —_ o
Dicrare, tock. gradem. :
£ S ¥ 2 16D Kizt
Diprapyl <zzone ., 8 2E — —
* EARURIAG ..ucserirnrismenies 7% :9'B — b
2-Etyathanot-Skin TS B
2-Zthoxyethyi acetate :
{Celloseive™ seatatal :
BT 1 SN B 7270 100 540
Bthi scryiate-Skin ... 5 25 00

© 20

Capitsl lethars raler o Agpendices. Ralarsnces (3] 19 6] see p.22,
2155 3ot otnerwise clzasified,

1980 Additian.  tSes Notice of inended charges, tSze ‘nticducuen. 0o
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3lob S nEiag el FIED Il 3 viey
FGiTpae Frpe  Toost  Pouer oy 'Sr_i‘_.'aﬂcs
v Sroylene Snimnmcise— r
Sad .. . AZ A2 o — 3 7 —
& gmyiena givesl, .1cr‘r 20 £25 — — Sivat, soluale @
Euv (‘Ma'ﬂ VIR nir: 0z 0.2 0.04 c4 corrocuats, 135 &g . —_ .G —_ —
*mvermmr“e 30 el — - ¢ Swddard 30iatt ... . M0 525 20 1,050
AT =~"'Wﬂﬂ3‘a‘!‘0"'19 - Soptore, mongmer
SHRATY e onsonen - 5 23 29 =13 {ohenylathyisng) ... 50 218 106 s
Purfurab-SKin .. 2 3 V0 45 R
*  Furturp gicsnob. SKlr‘ L+ 40 i5 B 2-Taizachloroahane
v faschng .. e eeams 0 00 S0 500 P . H ? g a5
Givedol (2, }cx}ow " T, tinoxide &' nmgar'.oc
1-grepaned .. 25 5 00 %0 COMTOUNGS, L5602
* Halgmane . . 30 L%y — - SeMy 255t . - 2 4
. mcr“omhu_ameme 002, a2 3.32e, A2 —_ —_ Y TG e A2 AZ -
v HexaThoeNeT Teyene2,
Swn 0 150 —_— m' Adiisacyarate (TO4 ... 0003 024 407 013
* pexine (M“EX.&F&] 50 180 o - - 1) [P Z g — —
(ther Isgmers} .........., 500 LBCa a6t 3800 Trhutyt shasphate . 6.2 25 C.a [
Hexcng, see Methvt *& Trchloroedylen® ..., 50 270 50 8GS
izchutyt ketongu~ *C Tnd‘:loruﬁuommethane 1.0CC  &80a - —
Suin .. - - &0 20 78 300 Trirelliss anbpShes ... G.L08 .04 —_ e
v oron pamaca:“.:onﬂ a&'r‘e 0.1 0e 0.z G618 * Trimethy phosghits ......... 2 10 5 24
¢ Isoochy alcahod 50 279 s — * 4.8 nnitiotgene
Immpexye{hmul il 105 15 Ke¢] (TNThrmSKDY e erver i — 4.5 — 3
* |.23d ar3pnate. as * Varadiam, [33 V304, dust
Plon [ASCls corssrreeemienenn — 0.13 s 645 SR ... s q45 —_ —
* Marsury (24 Faans escepe Wiyt IORIEND e 50 240 102 485
akyllnSkin, az Mg Weaod dust, hard wond 0
WaARAE 1 1vviiersieeiensteemiens — 008 e — {as in fuemitues
Aryi &enorganlc L 1] S — 1 — .
COMPOURTE ..\ omverirrns — &.1 — e « XyliGine—Sxmn | 2 3¢ —~ —
Mesity! oxiga ... 15 ?g 25 o
Metany acid ... piti - —_ .
¢ deMethoynhenad ... m~ 5 - w  Mineral dusts
Mgyl eyl vetone Watsatacya gath,
(2HE0TINGNEE - remrinrrinns &0 235 150 485 S =mg,,m" res;:urao.eca.e
* N-hethyd aniine—Skin ... 03 2 1 5 : AUE e BT, 0730 21
Meethy! Sramida—S«in 5 20 18 &3 (adl sarmgleg sszws}
WstyE i katons ..., 5 20 — e Imgim?, recpieble gust<fum)
(BN .‘..'v.'mi;e s 50 5% 104 25 - Talzicomaining ra fiversi 18 mppel or 2 meie, resoiratle st
Niairviena chlonde * TEC|fibarcontanicg) .......2 Fbars'as Sum in leng
RS e OO O O 1IN IS5 Saewmo - —— R Ebarmict =t i ligeht
Methwticdida—SKn ... 2.A2 10 A2 5 42 30 A2
+  Nethyiiscarnyf keona ... % 240 o o
MAgiiy? isobutyi kgtong
e SHIN ovrrirs st ens mmeren ] 208 7% X0
Natnyd ;sc;:rcpyi ketone 205 05 —_ —
Meinyl silicata ... 1 g $ 30
avigint yrene ... w 240 0 435
+ aNtesndingw. SN —— 3 - -
ARG HEN ZEN B
53 21, RN 0.5 3 s —_
witzogen dioxide 3 5 5 13 e
Horeglyeerin ..., a42 0.2 0.0 Q.4
tNireacapang ... . 15 g3 i )
* NitrgtolugneSKin ... 2 k! - -
v Pacchiorgetiviangn
L 50 335 e —_
* Persuilztes, alkei meal
2888 i —_ 2 s -
Frienyt ether—Dighenyt
KA (VDT wearriennnns 48 4 2 1B
* Phenyl grs«m etrar
L 1 8 — —
. F’Pms“amsax\rcﬂcm 0.1 0.8 85 3
* Phaspronus trichkirda .. 0.2 i.5 05 3
« Piograring
cfihdﬂac"ﬁlon'de ............. - L — ——
Paunum MaSAE | . _— 3 - -
3-Pre; |clac§cr1e . D8 A2 1542 1,42 2, A2
“’r{;@, ana grycaidmnmte 002 42 £.04 G4
~ Progyiers imins—Sio 2.4 5 A2 e s
Proaylena Qxida .. 20 0 - e
* Rhodicm, rmetal ... - 1 o —
Inseiutile compounds,
BEARY oo — Ay — i<t

Capital letrers rafar tg Appendices. Aeferences {a) to (ph se® 222 *1980 Acticen.  $Ses Invoductor, pp 270 3. ANOt whasmae ladsidied. Q
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Appendices

Appandiz A
CARCINOGENS

The Commistas jists beiow those substances in Tndusizisl
use that have oroven carcinoggnic i man, or have
induced cancer in animalg under appropriate xpari-
mentai conditions. Presaat ligting of those substances
carcinogenic for man takes two forens: Those far which a
TtV has bean assighed (1a) and thosa far which environ-
menta] cortditipns have net besn sufficiently defined o
assign a TLV (1b),

Ata Rumean carcinogens. Substances, oF subsiances
associated with industrial pregessges, recognized to have
LRALCINDGENIC o LoLaroinogenic potential. with an
assigned TLV:

Subistince Y
* Aerylonithile oseeiseemeerees treraeani 2 ten

$3% Ashestos, alf forms .. — .
B a1 (- O 0.5 tiber>Sumice
ntysotla ... 2 fibgrs >Epmics
Crecidsinte .. ... 3.2 flhars>Hunies
Qzher IGENs e ... 3 fbers>Sumice

b3 (Chiceomethyl; ether .. .- 0.247 pom

Chiomitg ane pr:x:essmg{cmrum:e} .08 mgimy? {as T
: .kstsuliﬁctsmm'ng &am&dusr 1.0 migivn™ s Wit

Lol tae pitch volatilas .. ... 0.2 mgim?® (33 banzene
- solubias)
$9 Vi SRl i e Sppre

AL Human cortinogons. Substansis, or substancea
associated with industrial processas, racognizad to have
carzinggenic patential without an assigned TLV!

Agryloratrite

d-Aminadinhenyt {o-Kaeylaring)
Bansidinew.Skin )

Chloramethyd iathnyd ether

1, 2Eroenaethene [Etbylene dibroenida)
FMaphBiylamine

EMRrEpbanyd

.
wry

L2 2R & e e 4

For tha substaces in 1h, 06 exposure or cantact by any
mute--respiratory, skin or oral, as datected by the most
sensitiva methods—shiall ba permittad. The worker shouid
b progarty equinpped 10 ensyra vintually no contact with
tha garcindgen,

Az Industriaf substances suspect of carsinGgenic potent’al
for MAN. Chemical substances or substances associatad
with industrisl processes, whicks are suspest of induding
canger, bassd on aither {1} limited epidamisiogic svidence,
exctusive of clinical raports of single cases, or (2) damon-
stradion oFcarcinoyenesis in one or mere animal specien
by appropriate methods.

SATING), B GBI i

15 Anprnony Hexxe production . —
1 Arianc tioxide produetion ., P
T 2eniend e .
Benzeisigyrana -
Baryltum .. - "

T8 Cagdmitm mde p.'eéuc . oy vevee
* Carvor wtashlonds ...
Thleeatorm .. eees .-
Chlorematbd athar .....ocvcasrivarineiaene -—
t Chsomates of lazd and zrm:{a's(frl
3. 3 Dinlorchentiding .....ocveeeeen.. —
Dimethyicatam chiaride ...

1, $Dimatind rydeaningSkits .......... 3
Cimethy? suifate—-S¥n 0.5 p';:m
¢ Etylens dbromideamSkIt o, P
¢ Raxachierobuladiens .—....ccinaricnns {}G'prm
Fexamattiyl piwsphoramm-S‘m -
HMyJrAZIE ..ot Q.1 p_pm
1 4 4Methylena bis :

IZ-CHIOM&nltmaJ-Shn ............. 1

For tha above, worker expasure by afl routes should be
carefully contrpliad to lovels consistant with the animal
ant hurnan experience data {sea Docurmentation), in-
cluding 1hus_e substances with a iis:eé nv.

A3 The Committee guideiines for classification of exp-
BrmISHE ANIMAL carvinugeas. The fotlowing guids-
tines are offered in the present stata of knowiedge as an
aid in classifying substances in the céeupationat enviran-
mant faund to ba careinogenic in experimenta! animais.,
A tsed was feit by the Threshold Limits Committee for
such a classification in order o take the ffest stap i
developing an appropriate TLV for occupauenai axpG-~
sure.

Detarmination of appraximate threshold of respense
requiremient, in order o detervnine it which category to
classify an experimantal carcinogen:for the purposa af
assigning an industrial air limit (TLV}, an approximate
theashold of neoplastic respansa must be determined.
Bacsuse of practical experimental difficultias, a pracisefy
defined threshold cannot be attained, For the purposes
of standard-satting, this is of little moment, 33 an
appropriate risk, ar safaty, factos can be applied to the
asproximate threshald, the magnitude of which s 8-
pendant arn tha degree of potency of the carginogenic
responss, :

1570 Aavision ar Additon.  tNotice of intentad c:’swges. $Sap Immducson, op 235,  SCgaretts smiking £an echands e ineitancs of
cespitatacy Cancars fram this or aiers of thase subsiances or pricesses, 1580 Adaption
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To uhiair ihe D2l 2randical’ inrashold of nasoiastic
rasponse, 0os28E G2Crameny shewld he less ihan logas
ithenic, Tois 98Uemas particulary important atievels
greater than 10 OM{0r Corresponding mg.=m3].

Agcardingly, aftera tange-finding ceresmination has
been made by logacithmic decseases, tao additional
doszage levels 312 raauizred within he ievels o 'affecy’
and 'no effgct’ 10 apgroximate we trua threshaoid af
neooiastic resansea.

The second 518 should attempt 10 establish a mexabolic
relationship DRIwess anisnal and man for the particular
substanca found carcisagenis in aniwrals. if the mersba-
fic pathways ate found comparable, the substance
should be classed highly suspect as a carcinagen for
man. If ng suek: refation is found, the subistance shauld
remain fisted 39 an expearimentat anicnal carcinoger until
evidancs to the contrary is found,

Proposed ¢izssification of experimental animal carei-
negens, Suhstances occurring in the cecupationat an-
vironmaznt found carcinogenic for apirtals may ba
grouped into three ¢lasses, thoss of High, intermediate
and 1w potancy. In gvaluating the ingidence of animat
cancers, significantincidence of cancer is defined #s 2
neaplastic regponss which represents, in the judgement
ofthe Commies, a significant excess of cancers above
that oeeurring in negative controls,

Excapiions. No substanra is (0 he considerad an accupa-
ticnal carcinagert of any Jracical significance which

wachealiy administared €392 N0l srzeaging 1 y of
Garticuiatz, o7 liquid, per 100 #i 2r 255 of gnimat

minyie raspirztory volume;

Exampies @
ks-Chlorarmathyt siharnmaligrant tumors, rag, @ §.97
ma/m® 0.1 pom) in 2 years;

Rexamathy phesphoramide—nasa squamous cell car-
cnoma. rats, (@ G.08 opm. in 13 months,

af

6 Dermat, Elicitcances within 20 weeks by skin-
paiating, twice weekly 3t 2 mgikg tody weight or
legs per anplication for a toral dose equal to of jess
then 1.5 mg, in # bisiogicaily inert vehicle;

Examaples

7. 12-Dimethyibecelsisnthracene-.skin tumars @ 0.12
0.8 mg 10 in four weeks;

Benzoialpyrene—mice 12ug, 3X/wk fos 18 months, TD
2.8 mg. $0.9% skin tsmers,

OR

¢ Gastrointestinal, Elicit cancer by daily intaka via °
s gastrointesitnal tract, wirnin six rmonths, Wwith 2
six-manth halding period, 81 a cosage below 3

mg/kg hody waight par day; totai dase, raf, 50 mg:
mousa, 3.5 mg;

Exampias

7, 1 2-Dimethylbanyizianthracene—mammany wrners 7m 10
my I%;

IMathyicholanthrene—iimors & 3 sites fram B mg in &5

. . R, .
t reacts by the respiratory raute at ar adove 1060 mgim? Benwialoyrane—mice, 3.9% loukermias, fom 30 g T8 138

for the mouse, 2000 mg/m? for the rat; by the dermal days

routa, at or above 1500 mgrkg tarthe nteuse, 30C0 moikg 2 Elicitcancer by all three routesin at leax o znimal

for ine rat; hy the gastrointestinal route at or above 500 species at dosy ievels proscribed for high or intermet 2
my:kz/d tor 3 Lifetima, equivalent to about 100G g TN for . potengy,

the rat, 13 g TD far tha mouse,

A3 Industrial substanpgs of Intermadiate careinogenic
patency in exparimantal animastls, To qusiify ag ¢ carei-

nogen of intermediate potency, a substance should alicit o
cancer in bwo animal species at dosages intermediata

Examples between those dascribed in A3s and Ale by twe rottes of
Ciaxanae-—rats. hapatacelular and nasal tusatons from 1034 administration,

mg/Kgd, osai.
Tsazhigroathylgna—famaie mice, wumors {30798 @ 800
merg/é), oral.

Thesa dogage limitations exclude such substances ss
dioxane and Hithiotoethylens izom considerstion as
cgreinagens.

Exsmple
Carbarnic aid athyi aster—
Darmal, marimary wmers, mice, 100%, 83 weaks, UG-

1200 mg70
Ala industrial substances thf'gh camnagen;c potancy {Gasirainiesagl, vasous tylRa tyrmors, raige 42 waes, 120
in exparienents! animals mg 10

Gastrointestingl, vazigus type tumors, rats, 30 weeks,
t A substancs 19 gualify as a carcinogen of high 130-930 mg 10,

patarcy must fulfill ane of the thrae fofiowing conditions

in two animal specias: A3¢ industrial substances of fow carcinogenic patensy

Ta Raspiratery. Blicit caneer fram {1} dosages he- in experimental animals. To qualify as a carcinogen of

low 1 mgitn® {or equivaignt ppm) via the respiratory oW patency, a substanee should eficitcancer in gne

tract In 6-7-howur daily repeated inhalation exposuras  animal specles by any gnre of three rautes of admiaisira-
throaghout lifatimz; ori2) from a singie intra- ian 3t the foliowing preseribed dosagas 3nd conditions: Q
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@

° “Trace Narnas: Axofluon, Fluon, Halar, Tefice, Tetrn.  thiot sthenwise classified,

1z Respiratory. ELcit cancer feam {3} dosages grea:
ter than 1@ mgim’ for equivalent ppatt vig the
respisatory ac i1 §.2-hour, daily repeated inhala-
rion exposuces, for 12 months’ exposurse and 12
mantis’ obiservalion gariod: or {2) froms intra-
trachaally adminiatered dosages totalling more than
10 mg of particuiate or Hguid per 160 ml or more of
animal minute fespiratory volume:

Exarnplas

Baryl toenlium atuminium sitigate)ewmatignaot lung
tummors, rats, @ 18 mgir® @ 17 months:
Benziding—yarious tumars, rats, 1020 mg'm® @13
manths.

OR

ib Dermal. Eligit cancer by skin-painting of mica in
twice weekly dessgss of =10 makg body weightin a
hictogizally inert velticle for atleast TH weeks. i,
=1.5¢1TH.

Examples

Shaie tar—iouse, 4.7 mix50g=5g T0 55/60 skin
oS,

Arsenic tioxidewwtnan, dose ynknewn, but estimated to
e high,

1c Gastroirtastinal, Blicit cances From daily oral
dosayes of 50 me/kg/day or greater during the
lifetime of tha animtal,

Appandix 8
SUBSTANCES OF VARIABLE COFAPOSITION

81 FPolvtetraflucroethylena* dacomposition praducts.
Thermal dacompasition of the duaracarbion chaint In air,
leadd to the forrnation of oxidized products comtaining
carbon, fluaring and oxygen. Secause these produsts
gecompose in pant by hydrolysis in alkaline sofution,
they can be quantitatively determinad in air as fluorideta
provide an indax of exposurs. No TLV is recommended
panding detarrnination of tha toxicity of the products, dut
air ctncentratians shoutd be minimal,

B2 Qasoiine See Notlce of Intendet Changas.

83 Welding fumes-~Totaf particuiate (NOCTI TLV. &
maim?®, Welding fumas cannot be clagsified simmply. The
cornposition and quantity are dependent both on the
atioy belng walded and the process opd slectiodes used.
Faliahkie analysis of fumes cannot be mads without
cansidering the nature of the welding process: and
systam being examined; reactiva metals and alloys such
a8 aluminium and thanium ave arc-wekiad in 3 protec-
tive, inert atmasphere such as argon, These arcs create
relativaly little fumae, but an intensa radiation which can
produce oxene, Sirmnilar processes ara used (o arc-wald

steels, alsa creating 5 ~alatively iow leval of fumi.
Farrous 2loys 3120 arg a2 -waided m exidiziesg en
menis which generate considarableiums, and cit.-
produce carben menoxle instead of oxone, Suxt
generaily ara samposed of diserate particies of an
phous slags containing fran, mangafne e, silican ©
ather metailic constituents Sapending on the slloy,
aystem involved., s

Chromium and nickel compounds a@re found in fui
whan staintess stegls are arc-walded. Some coats
flux-cored electrodes are formulsted with fluorics
the fumas associated with them can contain sign:
more flucrides than oxides. Jecauss of the abovs
factors, arc-welding fumes frequently must he tel.
individual constituents which aes ikely to be pres
determine whether specific T\ Vs are enceedsd.
siong based on total fume concentration ars gens
adequate If no toxic efements are presantin weld,
metal, or matal eoatiag and conditions are not co,
to the Formatian of toxic gases.

Mast walding, even with pritnitiveveniiation, 4o - .
produts axpasures insids the weidlng nelmat abz
& mg/m?; that which daes, should be controtisd,

Appentiix C
MIXTURES

G Thrashold Litit Vatues for mixtures, Whent..
mora hazardous eybstances are present, their ¢o:
effect, rather than that of sither indivitually, sho .-
glven primary congideration. in the absence o i
tion to the contraty, the effests of the differant hz.
should be considered 35 additive; Thatis, if the 2.
the foflowing tractions, :

GG Ca
LR T _

exceads unity, then the theashaold limit af tha miv
should bs considered as being axceeded. G, Indi
the observed stmospheris concentration, and T,
cortesponding threshold limit {sés Examples 1.-.
1Ab}, Exceptions ta the above rula may ba mad -
thers is 2 good ceason to believe thatthe chlef 37
the differant harmful substances are not in fact =.
but independent as whan oureiffccaraffaca‘. o
organs of the body are produced by the various o
nents of the mixture, In such cases tha threshat =~
aedinarily is excaadsd only when st least one G’
sares, :

Gy G
T; WT} etg.

itseif has a value exceeading unit} {sen Example

Synergistic action or potentiation may acour wi'’
combinaticns of atmosgheric comtaminanis. Su -

o~
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3i srzcent rmusit2 Catermired ingividipaliy Petentiating
or 5yn2rQisiic 3g2nts ara not nagegsarily karmiui by
themseives. Potentidting a¥fzcts of 8xposuse 1 such
agants by rouies other than :hat of inhalstion is also
cossitie, 2.9, imbiced aleohel and inhatzd narcotic
(irichtorpethylens}. Poientiation is characteristigaliy exhi-

bited at high concgntraticns, less probably at low.

\When a given operation or process characteristically
emits a numoer of farmiul dusig, fumes, vapors or
gases, itwill fraqueantly be anly fazsibis 16 atemgptto
evaluate the hazard by measurament of 2 single sub-
stznga. in suck casses, the thrashold limit used forthis
substanse should be redoced by 4 suitable factor, the
magsnitude of which wilf depand an the number, toxigity
and refative quantity of the other contaminams ardinarily
present,

Exarmpies of processes which ace typicslly associaag
with two Or more harmiul agmosphieric contaminants are
walding, automobile rapair, blastng, painting, iacquar-
ing, certainy foundry oparationy, Jdieset exhausts, ete,

C1A Examples of Thireshold Limit Values for mixtures.
The follgwing formufae apply only when the compo-
nants in @ Mixtuee have simdlar toxteologie 2ffacts; they
should not be ysed for mixtures with widsly diffedng
reactivities, 2.4, hydrogen cyanids and sulfur dloxide. in
such caae the formuia for independsant affects [tAG}
snauid be used,

1Aa General case, where airis analyzed foreach
component:

Agdrtive effects. {Note: it s gssential that the
atmosphere he gitatyzed baths qualitatively and
guamitativaly for aach eomMpotRnt DIesem, In erdes
to gvaluate complianca or noncemptiancs with this
calcutatad TLVL

G, Gy Cy
o R S P
Ty Ty * EES

Exarple 1Aa

Air contains 400 ppm of acatone {TLV= 1060 ppm) 150
ppe of sec-biutyl acetate (T1LY=200 ppemj and 100 pom
of Z-butanone {TLV= 200 ppom},

Atmospheric congcentration of mixture
w400+ 180 5100 =650 ppm of mixture,

400 150 $06 o
HTEOMG‘. % “éE-G" + —.2-5-6-=0_4+0.?5+0.5wt S8

Theasheld limit 15 excesdadg.

1Ah Special case whars the seures of contaminantis a
Hquid mixture and the atmospneric compositien is
assurried 10 ba sitilar 1 that of tHe origingt matarial; a.g.
on a timesweightad average exposurs basis, all of the
figuid {seiveni) mixture aventyaidy evaporates.

20

Adgitivz sfecrgiuppraximatd 506, LUuni The peraens
Gemposition {by weignd of the liguid mixtarais
kiiown, the TLVs of the canstituznts mys: be listed in
rogim?e.

{Note: In orcse 1o evaiuate compliance with tsis TLY,
field sarnpling irstrumants shouid be calibirated, in
the taboratory, for response Lo this specifig quantita-
tive and qualitative air-vapoc arixture, sad atsc to
fractional concentrations of this mixture; ¢.g., 122 the
TLV 131G the TLV; 2 X tha TLY! 1 X the TLV; atc.}

TLW of mixsure = ;

s Booq te o
v, T TLY, KA

Exarmnpie 1A®

Liquid contains [by waight)
30% heptare: TLV=400 por- or 1600 mg/m?

t mgim?=0.25 pom
30% methyi chioraform: TLV=380 ppm or 1900
n'eg,h'n3
1 mgim3s0.28
2pm
20% percilososthyiene: TLY =100 pem or$70
mg.-’m3
1 mgim?=0.15
Lpr
. - t
1LV of mixiuee = o E 05 Yy
fedo * 1500 7 570
1

...... &N lerncirnrnn

6.0003% + 0.0006 + G.LCORE

1
2y —rre— 0D ey >
Go0eFs ~ o0 maim

Of this mixtura
50% or {1300} (0.5} = 650 mg/m™ is heptans
30% or {1200} (0.3} = 390 tgim™ is mathy!
chioroform
20% or {13003 (0.2} = 260 etgi® is perchisro-
ethylena.

Tress valies can b convented to pem as foliows:
teptane: 650 mg/m® x 0.25 = 182 ppm
metiyl chiorofars: 360 myirs® x 0.18 = 70 apm
perchlorosthyigna: 260 Mgl x 0,15 = 38 ppm
TLY of mixture == 162 4 70 + 39 =271 ppmoor 1200
mg,;fr‘n3

tA¢ Independent sffects, Air contairs 0,13 mg/m? of
{gad {TLV, §,15 and 0.7 ma/m? of sulfuzic acid (TLY, th

015 Q.7
'{ﬁ'gr-—'l Doy ={,7

Thrashald ligmit is et excesdad.
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CiB TLY far mixtur2s of mineral dusts. For mixtures of
biologicatly active mingral dusts the generg| formula for
Mixiuzes may Y& used,

@ For mixture ¢cantaining 88% nonasbestiform tale anc 20%
quarsz, the T4V far 100% of the mixture is given by:

'
Gg, 5z 7 Smewe
56 T3y

TN =

TiV of nonastestifarm taic {purej= 20 mppef

J0C 360

LV of qeeeatz (urgts SHESSH = 79T e 7 mapct

Esgentially tha same result will be ebiained if the Hmit of
the mare {most) toxic cormpanent is used providad the
etfacts are addltive. In the above exampla tha lrnit for
20% guartzis 10 mpped.

. Far anuther mixtura of 25% quattz, 25% amworphous silica
" ang 50% tale!

25% quarz—TLV fpurei=2.7 mppef
25% amorpnous silica—T LV (purel=20 mppcf
§50% talc—TLY {purels 20 mppct

FLV=

= g mpocf
025 028 48 P

AR T E

Tha {imit for 25% quartz approximatas Y mpael.

Appeydix &
SOME NUISANCE PARTICULATES (o}

TLV, 30 mppef o7 10 my/mS of total duste 1% quartz
or 5 ma/ra® ce Lairsbis dust.

MqTaTa ym—

Aduminiuam axice (MO Magnasice
Calgiym tarbonate . Marblg
. Calcue: silicata Minetw woof fioer
Cellulass (paper Fben Pantasrythaitel
Porsand Cemant Plagter of Pysis
Ecraey Sifioes
Ghygerin smist Silieon cartide
Graphite isyathetich Starch
Gypsum Sucrirsa
Vagutabie oi mists Tin oxigo*
(wxCEGS CASIAF, CAshavY tut, oF Simiar Titasiuer duxice
ietizant oilsh Zinc cuftle cust
Kaolin Zing stovrate
Lirnastone
Appandix ¥
SOME SIMPLE ASPHYXIANTSIR)
Acawlane Hytrogen
Argon Matane
Buisne Nacn
Emane Prepana
Etnfana Pregviens
Hagurn

&ppencix G :
CQ?WE RSION OF MPPCETO MASS CGP\.CSNTHATTON

Caiclations for Conversion of Pamchg Couent Concentra-
tion [y Standard Light Field-—Midget impinger Taghni-
ques), in mpoe! to Respicable Mass Conceatration tby
Fespirabie Sampier] in mgim’y :

1 et 1887, Jacgoson and Tombt derwed an empirical
ratationsnip of 5.8 mppcf to 1 misligram of respirable
dust per cubie meter of #ir, based on 22 sets of samples,
mosity coal dust. The fotiowing cafculation results in an
squivatence of 8.37 mppef 1o 1 mo/m? of respirable dust.
Thus, ap approximasa eatio of 6 mppsf o t mgim® ot
respirable dustis suggested for con vfefsion of N Vsfrom
& count to a masse basis when the density and mass
median dismeter haye not been determinsd.

Z Basic assumptions:

{2} Average density for sifica contalning dusts = 2.8
qen/em® (2500 mefom®). Pulmonary significant dust de-
nsities may vary from 1.2 gmiem® fo coal dust ta 3.1
grnicen? for Portiand Cament, Sitica densitias vary from
2.2 {amorphousita 2.3 ﬂcns!ebst:ta ahd tridvmttei ta 2.5
{aipha-quartz} genfom®,

(&} Tha mass median diamater fmmd} of panicies
eollectad in midget impinger samplery and counted by
the standard {ign fistd techrigue, ant collected i a
respirable sampieris agproximate!yﬁ 1.5pmoriSx 1074
cm. This assumption is, of courss, aiite arblteary singe
the mend ot alt dust clouds Is quite variable, depending
o many {indagendant pararmalars, sielt s source of
dueqs, age of dust claud, meteomlogicai conditions. atc.

3 Caleulation:

12 vol, per pamclamdfﬂm’ pas), ?Sxm““
w4030, 75X 1643
=1.77x107 Fer®

it} wt, per particlomyatx danséw; .
=1.77% 10" Pemix 2 Ex 10Pmelem®
=4.425% 107 mgiparticis

{1 particte/i=35.5 part.imn®
{since I5.5 o Fwt cum}
168 part /B =mppef=33.5X 10% parym®
Wi, of T mppef=35.8x 10° pirym®x 4.425x 107
mgipart. :
1 rrppefwd 157 mgine?
ot
8.37 mpgcfat mg/m®
ot approxirmataly & mppcfﬂ1 i,

. vSap Dofcs of intenced changes.

tHafstionstip Belween Gravimems Respimtie Dust Concentration and Migget Impinger Number

Cancanision. by Murray Jacobisan and T Tamib, AIHAL. 28: NewDwe 1987, Ratarences i3; t (), se8 p 22.

e

2t
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Sae N ZN

S Tonae R ENL SR gt and g"s“ ABIMOATIE TSI i) MElums of particias per cutic joz of 217, Sasss on
it ennerai Gusis, impiniger sarpias counted By light £eid teshnicuas,

Thrasnod it Yalig (h) The percentage of guasizin the formula is tva -
Coumt  Fineo o Tomtiaset amount detarmined #0M aithorne samgies, exceot in @
::as:anc;o pcct  argan g’ those instances in which cther mands have bean
Sz iS00 - H
P 20 e ® showrs to be applicable.
natatai 1.2 o Ak . .
gus;;b::'ii ; {}0“‘15 00; it} Both conczntration and percent cuarez far the agolica:
Quantz 3 0.1 0.3 tion of this lisnit are to 2 determingd fram the fractian
A i . . - .
3(3{:;;;3;“5 i: 251' G-Ug 0. L!'; pasPing a size-selectar with the following characteristics:
Diatpmaceoys sgre. Inasurail — 19 e _ S
Grachie iratusaly % 25 3] ABIOUYrAMIE FaTne1st (urr % zassing
aMica 70 ) (B furs density soheret seigoies
Mireral wond fer - (5] 10 =2 30 —
Nuisarce parculates 30 (%) 10 23 78
Parire 30 5 410 a8 S0
Permand Cement 30 g G 5.0 %
Soagstans 20 i @ 10 0
Trigali 3 01 03 —

* tiniess ofarwise Spaciiied, respirable mass is presumed 10 equat (i} Containing < 1% quartz; if quartz cantent >1%, use
agareximately S0% of sotal mass, faemytae for quarta

t Alvalues in gargntieses represent newly caiculated valuas based *
an 2auivalsres of B MEPefA mighsy réspinshis mass and resprable
masswiDY% 101 myss.

3 Semhucdutionpp 2w .

{k} Lint-frae dust as measurad by the vertical-elutriatgr,
colton-dust sampier deseribed in the Transactions of the °
National Conference on Corton Dust, 3 R Lynch, h 32,

May 2, 1976,

{1 As determined by the mambrane filter method at
Refarenceas 480-450X magnification (4 mm abjective) phase cantrast
Hlumination,

{a} Pasts of vapgr or gas per million parts of contanin. {1} Based an 'nigh voiume’ sampling.

aiad aie by volume 8t 25°C and 760 rmm Hg. pressure. {nt ‘Aespirables’ dust as defined by the British Medical
int Approxitiate milligrams of substance per cufdic Hesearch Council Criteria (1) and as saenpled by a davice
matar of air, produsing equivsient results i2).

ol An ric concentratian of not more than .02 1} TEHawek, and P Gross, Pulmanary Degosition and Raten-
{ atrnaspharic co C.B tratian of nat more th i rign of Innsied Aarosots, ¢ 143, Academic Prasz, New York,
pum, of persanai protection may be necessary tq avoid New'Yark, 19584, : o

higadache ferintermittent exposure. (2] feterir Guida far fespirabie Masa Sampling, AHA Apry sol
Yaotinclogy Sommittee, AlMA J, 372, 3876, p 133.

o indigmegter. st s

(€} <7 umindizmete {p] When toxic impurities are not present, a.9.

{el As sarmpled by method that dogs not coltact wapar. quarz<1%, : °

() For contral of genaral room air, bictogic monitoringis  {p} Asdefinsdonp 6.
eszential for parsonnel canjred,

Docurmentation of Threshold Limit Valyes for Substanices in Workroom 4ir®

A separate companion pigse 16 e Chemical TLV'S is issaed by ACGH yneder this title. This pubticztion gives the
perinent seientific infarmation and data with reference ko literature sources that were used 10 base each [imiL

Exzch documantation 8iso cartains a statament defining the type of response against which the limit is safeguarding
tha workar, Far  batter undarstanding of the TELVs it s essential that the Documaentation ba consuited whan e TLVs
are being ussd,

Enrquirias concarming the avaitability of copias of Documentation of Threshold Limit Values for Substances in
Workroom Airshould be directed 1o the Secretary-Treasurar, Ameeican Conferenca of Governmentai Indusirial
Hynienisty, PG Box 18937, Claciasatt, Gia 45204,
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HSE publications

EHZ
ZH 4
EHb
EX 6
EH7
EM3
£H9
EH 0

g 11
£ 12
EH 13
E€H 14

Guidance Noles ia the Environmansal Hygiene Series

Chiomiym « #ieaith and safary precautions

Aqilire - heaith and safery precautmns
Trichlorgethyienz

Chromig acid cemceniraticas in gir

Petroleum biasad adnesives in buildfirg operatians
Arganit ~ haaith and safaty precautions

Spraving of nighiy flaramagie liguids

Asbaesios - hygiene stancards and mreasurestares of
airborne dust concentration

Argina — hazlth and safety precautions

Stibine ~ haalth and s&fety precautions

Beryiftum « health and safery precautions

Leval aftzaining fos tech nicians making naise suiveys

£R 1S'B0 Thrashold fimitvaluas

£M 18
EH 17
EY 18
Ed 18
e 20
EH 2
£M 22
EH 23
gu 24
EN 25

lsaeyanates: toxic hazargs and precautions
Mercury — haalth and safety precautions

Toxi¢ subSLaAces: B Precaysipnary geicy
Antirsany - haalth ang safgty precautions
Phosphing « health and safety precautions
Carbion dust: neaith and safety pregautions
Yentilation, of buildings: frash air recuiremensgs
Arthrax: healih hazards

Dust and actidents in melthousss

Conan dust sampling

Mathads for tha Detertion of Toxic $ubs!ancasin Aje*

Booklets describing simple 2nd rapid reeans of measur-
ing law concenteations in the atmesphere

Mydragen Sulphide

rydrogen Cyanids Yapour

Suighyr Dioxide :

Banzeng: Talugne and Xviana Styrena
Nitrous Fumes :

Phosgana

Aniline Vapour :

Mescury and Camponads of Mer:uq’
Chromic Acid Mist

Gaene in the Presence of Nltrous Fumes
Hydrogen Flugrlde and Otter 1n¢rgzn;: Fluzrices
Arornatic isacyanates .

Iren Qxide Fume

Copger Fume and Duat

Acatong

tsapharone

Zine Oxide Fueme

Cyclonexanoaz and Methylmrohexannm

Tha above baoklets are obrainable fromm any branch of Her Majesty's Staticnary Gffice ar Lhrtmgh any bookssller.

ttathods for the Detarmination of Mazardous

Suvbstancest

MDHS 1BG  Acrylaritriie ir 2ir. Laboratory mathad uging char-
caal aggorption tubes and gas chiamatography

MISRS 281 Ao~y oaitrilein gt Laborstory methed using
LOIGLS poiymar agserption tubies vith 9ag
chyomazograghy

MOMS 281  Generatian of test atmospharee ¢f $rganic vagours
by tha syringa injaction taehniqud, Ponabis

. apparaiis for |aboratory and fisid yie,

MOYS 433 Generation of tast #masaherss of organic vapaurs
tzy 1he permeatian tube methoc. Apparatus far
laboratdry s

MDHS 581  Ca-sue vatidation of sam pkmg methods.*

. *Sag a3 under ‘Samning and aralysis’.  tOniy availabla forn the Heaith and Salety Sxecutive,  tia preparation
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