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DOW POSITION STATEMENT - VINYL CHLORIDE

There is much work going on relative to assessing the toxicity
of vinyl chloride monomer (VCM) and to translating the data
available into appropriate work practices which will permit the

material to be manufactured, handled and used with a high degree
of safety.

The most pertinent toxicological data available may be briefly
summarized as follows.

1. A few humans who were exposed to VCM years ago have developed
cancer of the liver (angiosarcoma). The intensity and duration
of the exposures they received are unknown except that they are

believed to be high, even to the extant of causing dizziness and
unconsciousness.

2. Examination of all the medical records available on persons
who have worked with vinyl chioride at Dow have revealed no cases
of angiosarcoma of the liver. Exposures that occurred prior to
about 1960 in the Midland facility were in the range of 200-

300 ppm on a time-weighted average (TWA) basis with peaks of
short duration (minutes) ranging up to 1000-2000 ppm on a few
particular jobs where documentation is available. Since 1960,
when continuous monitoring was initiated along with a 50 ppm
guideline, TWA exposures, with one exception, have been below

50 ppm with rare short excursions into the 1000-2000 ppm range.
The one exception is a location where concentrations range from
100 to 150 ppm and respiratory protection is required. 1In recent
years, personnel monitoring at outdoor plants in other locations

has revealed TWA exposures to be controlled within the existing
Dow guideline.

3. The toxicological studies on animals in the Italian
laboratories of Professors Viola and Maltoni have revealed
numerous cancers of the liver (angiosarcomas) and other
malignancies in rats exposed 4 hours/day, 5 days/week, for
extended periods of time to VCM concentrations of 250 ppm and
higher. At 50 ppm, one angiosarcoma and one nephroblastoma
have been observed in rats that survived for 135 weeks, well
beyond the normal life span. Mice exposed for 35 weeks to
2500 ppm have developed angiosarcomas of the liver, mammary
carcinomas (possibly too few to be significant) and adenocarcinomas
of the lung. At concentrations of 500 and 250 ppm, mice have
developed adenocarcinomas of the lung but at 50 ppm no cancers
have been reported. Intermediate and lower concantrations are
being studied.

4, Toxicological studies on animals sponsored by American
industry through the MCA are being conducted at Industrial Bio-
Test Laboratories (IBT), of Northbrook, Il1linois. In these
studies, rats, hamsters and mice have been exposed 7 hours/day,
5 days/week, for up to 7 months at concentrations of 2500, 200
and 50 ppm. No angiosarcomas have been observed among the rats
or hamsters, but tumors have been observed in the livers (angio-
sarcomas), lungs and subcutaneous tissue of the mice at all
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open for & perind of \ime beyond August
13. to nllow Inicrested persons $c come.
ment in writing on tae stiddy. On Aucust
26, 1974, OSHA aunounced that the pre-
‘minary study was avaiable and that
~commenis were to de submitted no later
than Scptember-§. 1974 122 FR 30844).
On Beptember 13,71974. NSHA invited
comments on hoth -the preliminsry and
the final study. which was to be recetved °

on or before September 235, 1974 (39 FR have inducsd angiosarcoma of the iivers-the testimony of expert witnesses. from
sbeoin rats and mice at exposure concentra-

33009). . . £
(6) Environmental impact statements.
A notice of intent to file an environmen- -
tal impact statement asscssing: the im- -
pact of a proposed standard on”Occu--
pational exposure tn VC was published -
in the Frcrmar Rrcrister on ‘April

any persen having informa*isu or- data
on the environmental imract to submit
it to OSHA by May 17. 1974, On June 12. -
1974, s draft environmental imnact
statement was prepared and circulated
to all interested persons. Tcn copies were -
forwarded to the Council of Environe
mental Quality (CEQ), which pubiished
a notice of it filing end availahility in -
the FroraalL REecrstrz on June 25, 1974
(39 FR 22975). A 45 day period was al-
lowed for the submission of comments on
the draft statement. On September-§,;
1974, the firal environmenial fmpact
statement was prepared and a copy of it -
and all substantive comments were sent
to appropriate . governmental agencies,
private organizations, sand other inter-
ested persons. CEQ published a notice of
svailability for the final statement on
Scptember 6, 1974 (39 FR 32350). The

4

submission of comment was fmvited un- <Such a finding was made in three species
Ll September 25, 197+. The final state-

ment and all significart commer.ts have

been carefully considered in arriving at -
the final st.a.nda.rq on occupaﬂongl_:ga_:po- -

suretoVC. . . . )
(1) The record. The record in this
proceeding is one of the most exhaustive
ever reiied upon by OSHA. It consists of
pre snd post-hearing comments and
testimony received at both factfinding
and rulemaking hearings, the studies and

inspections conducted by OSHA person- .

nel, the environmental iunpact state-
ments, the economic and technical
impact studles, and all other relevant
information. In all, over 600 written com-
ments have been received, with more
than 200 separate oral and written sub-
missions made with regard to the two
hearings. The record itseif exceeds 4,000
pages. Employers. employees, labor
unions, public health groups. independ-
ent experts, physicians, research scien-
tists, and specialists in many flelds have
been invited to submit information and
have made their views, knowledge and
experience available to OSHA. The en-
tire record encompassing these submis-
sions was thoroughly reviewed and
evaluated in reaching the determina-
tions set forth below.

° IL. Findings reparding carcinogenicity,
exposure levels and feasibility—(1) Car-
cinogenicity of vinyl chloride. The car-
cinogenicity of vinyl chloride for three
anunal species (rat, mouse, hamster) has
been documented on tlie record by the
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‘liver, in rats. The fivéstigations of In- . scientifically setermineds-This position
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may create a carcinogenic hazard, the
amount of exposure which {3 bazardous
‘must be determined.<The Syrgeon. Gen-->
eral's Ad Hoe Committee 'refcrred to

~mbove concluded that safe exposyre Jevels .
.for warcinogenie substances eannot .be

studies of Maltont and Blo-Test Labora-
tories. Moreover, Maltonl's investigations
have cdcinonstrated a dose-depsndent re-
lationsbip for. induction of tumors (ie.,
more tuinors occur at higher exposure:
levels). -including angiosarcoma of the

dustriai Bto-Test Laboratories have dem- --4s supported by the testimony.of -N1OSH .
.onstrated- anaimilar :relationship for .at the hearing.-its resommendations for 3
both rats and mice. These investigators s standard of no detectable Jexel, and by -

I e ! the National Cancer Institute.:r  w-~2--?
tions of 30 ppm. and in hamsters at high- . Several withesses and persons who sub- 4
er concentrations of exposure. Additional s.-mitted comments have-taken a contrary
tumors-involving other organs, including - view and have suggested that:man is fess
-the kidneys, lungs, and skin of exposed . sensitive to biologic sberrations induced
animals. were also observed in frequen-=by vinyl chloride exposure than-experi-

. t
RTINS BN

24, " ties much in excess of control animals. . menta! animals, Proponents of thig posi=+-
1974 (39 FR 143527)°The notice-tavited+The incidence of tumors in mice in the “tion have argued

thagitzhumans wore
Industrial Bio-Test Laboratories investi- -gensitive %s -rodents: sn 1%epidem:c” '.:f.;
‘gations is particulariy pervinent. Of 200 _cancer - resulting “fronricVC ~exposures I
mice (100 males, 100 femnles) exposed t0  shou!d “have: already~“becmtdiscovered .-
50 ppm of vinyl chloride by inhalation for :-among employees. ‘They ‘also:argte thas -
eleven months,.-100 died. Sixty-four ani- the empioyees in‘whom tumors have been .»
mals died . without gross postmortem -observed are those who haveconsiderable .-

. pathologic examination being performed.  employment experience ‘as paolyrmeriza~

Of the 36 remaining animals for which -tion reactor cleaners.-Because 1t'is gen-1o!
R gross postmortem pathologic examina~:-erally agreed that reactor: cleaning in- .-+
tion was performed. 13 (36 percent) .wolved high «=-ostures:to vins] chlorile
were found with Hver tumors dneluding:Cin years past; it is argued that the lower -©
angiosarcomas), 21 (58 percent) .with.c:levels currently found in ‘the workplace --
lung tumors, 9 (25 percent) with skin  have not induced cancer and are there-:*
‘tumors. and one- with :a kidhey tumor. - fore'safe. We reject this argumment; < sus
¥ According to-the 1970 report by the-» The-fict that adproximately three- -
Surgeon General's Ad-Hoc Committee quarters of those employees with*the "
.pn tne Evaluation of Low Levels of En- - Jongest exposure “to -VC 2(greaters than

wironmental Chemical Carcinogens. the -20 years since tnitial exposure) have not .-
findinz of cancer in two or more animal r:yet been lJocated; maikes tt tmpossitle to >
species may be extrapolated fo indicats 1:getermine the actual numberof xffected 4
& carcinogenic hazard to humans. Here,:z'employees. The cases of liver tumors.ob- -

~served to date e sverage | 3
that were exposed to VC b Inhalauon— . period. sines mitia! etairaor are? 2
@ route tomparable o employee -€X-:mately 20 years. If itis assumned that in=::
posure. In addition, there were at.least --duetion of anglosarcomaats:a dose-res- -
13 confirmed cases of angicsarcoma.of jated phenomenon,and if employees en-
the liver among employees exposed 0 gaged in cleaning Teactorsadid, in fact.cd
'VC, 2 particulariy significant number in -receive larger doses.of 'vinyZ.chioride. it -
view of the extreme rarity of this cancer . wouid be”expectedTthat ssuch tumors -
in the U.S. adult male population (testi- _yould be observed-eariter for this~em-~

mony of Dr. Marcus Key, Director of .. ey ; i
NIOSH, at the rulemaking hearing). - ... boles, Population. Por this veason. the
The Andings

liver in both experimental animals and -longer period of umzimr .
exposed employees .is compelling evi- .. ! ‘passed, a5 &
dence that exposure of huwmnans to vinyl long m‘md‘fﬂo?‘f”mwd *be .

chloride induces this tumor. Industry . k S
spokesmen, at the conceded ,;«“mm‘]"‘“m a::i mﬂﬂ :‘o-chem:: 5

that VC is carcinogenic for humans (e.g.
testimony of Dr. McEurney, Rulemaking
hearing, 1041). Accordingly, it ia con-
cluded that VC must be regarded as

bhuman carcinogen. and the probable
causal agent of angiocsarcoma of the
liver, and that exposure of employees to
VC must be controlled. ey
. Additional evidence of tumor induction
in a variety of other organs, including

A

‘not necesasrily synchronous events. Be- -
“cause of the physiologic complexities tn~

v

volved with carcinogenesis, induction of °

8 - mimors ‘does not occur in-all employees

~“with similar exposure histories. For ex-

‘ample,*Dr. Schneiderman: of the "Na.:

3

‘Stional Cancer Institute emphasized dur. s

‘-ing his testimony-that.only about a AAfth
--of . longer~tarm .heavy-ssmokers develop

“lung - cancer. -Accordingly; the ‘industry :»
contention that ‘exposure:devels -have - -
been dramatically reduced since the-- -
1940’s is not reliable evidence-that cur-::

lung, kidney, brain and skin, as well as ..
non-malignant alterations, such as fi-- -
brosis and connective tissue deteriora- .,
tion, indicates additional oncogenic and

toxicologic properties of vinyl chloride,
which must be considered in establishing
control regulations. (See testimony and
results of studies by Bio-Test Labora-
tories. Tabershaw-Cooper, Maltoni,
NIOSH, and Selikoff.) - 3 -

(2) Exposure limits. Upon finding that
exposure of employees to vinyl chloride

o e

L alke w

[VERS YW

-rent levels of exposure are safe.- -2 -
Some -industry spokesmen -also .sug- -

gested that  the apparent:: nonrandom

..distribution of observed cancer.in em--

ployees may Indicate an exposure thres-

tions In the workplace design of prac-
- tice and resul

S [P PR, T) FOASETS: T S S

LY e .
i}?!";{l\".

——

.. hold for tumor tnduction, based on varia- ~

tant employee exposures .

.
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and polymer industries. Employers who, temperature as PVC, for further pro-
in fact. are substantially below ex- cessing, indicates that & potential for re-
posure limit will be subjected to only - lease of the residuc still exists. It ap-~
minimal burdens by virtue of the “action - pesars that the exempiion of tn.brknﬁed-
lcvel™ to be discussed below. - :r~0=2~* “4! products should be limited to just. those’

4AVhere emplovers in the fabricating ' items which will not undergo such mass
hndustry have exposures approaching the heating. Fufther, - the opportunity to
permissible limit 'they wiil appropriately - demonstrate that ‘exposures are below
be subject.to the standard. Employers: the action level, and thus. discontinue-
handling or using fabricated products many dutles of the standard, provides a
made of PVC were not included in the " more positive control and an sdequate
ETS or the proposal and are excluded - relfef, "3 3c:-.. 3.

PP Ry -

from the final standard. This conclusion
is based on the absence of ad~quate evi-

dence of exposure t0 VC-n these opera- -

“(2) - Permissible exposure umit. The_
standard sets an exposure Limit of 1 ppm*
sveraged over any 8 hour period, and &

tions. The final standard clarifies the ex- - ceiling of 5 ppm averaged over any per-.
emption by defining a fabricated prod-~ fod not exceeding 15 minutes, - v &3
uct as a product made wholly“or partly  -As ‘more fully discussed abovelsthu
from PVC which does not require further ' limit is based on an evaluation of the best -
processing - at “temperatures, snd ‘for: available evidence and oo 3 judgment
times. sufficient to cause mass melting of - that the heslth and safety of employees
the PVC. SPI and others (¢f. TR. 344) must be protected to the fullest extant’
requested that PVC resins with less than feasiblc. In view of the fact that release
0.1 percent residual ‘monomer be ex- of VC in the VC and PVC manufacturing

“empted from the reguliation now, and Drocesses are variable, the 1 ppm ceiling

that the exemption level be reduced to ! level provided in the “proposal would
0.01 percent in three years. SPI suggested require maintenance of an average level

thut the exemption of materials with less ~ significantly more diffienit ‘to  attain -
than 0.1 percent of 14 carcinogens from - through (feasible -engineering controls.

29 CFR 1510.93p (30 FR 37568) was an': Thereiore, the exposure limit prescribed

appropriate precedent. The cases are not * in the proposal has been reiected.
comparable, becsuse no attempt had been - - 43)- Action level.-The final- standard,
made to set air concentration 1imits for : unlike the ETS and the proposal, pro-_
the 14 carcinogens. The record did not ° vides for an “action level” of 0.5 ppm -
include information that reliable moni- ~ TWA, ‘one-half of the permissible ex-

.‘.a

-toring and measuring techniques were posure limit. The purpose of the action

available. Moreoter, the exemption did level is to minimize -the impact of ¢he:
not exempt airborne traces of ‘carcirio. - standard ‘on the employers who-have-
gens. The sdministrative cutoff was pro-~ Attained exposure levels well below the
vided to avoid resulation of -materials~ permissible ‘limit. Thus, where the Fe.’

about .which there was no -health haz- -

ard information, and which would have
broadly extended the application of the
regulation beyond the record. Herein.
no information was presented to show
safe concentration results from the use .
of resins with specific levels. Indeed, the
proposal to change the level later, when
improved technology would permit such
reduction, “would seem to indicate that
SPI has doubts about the safety of 0.1
percent residue level. Diamond Shamrock
(Exhibit 142) testified that there is no
direct relation. They indicate that the
afrborne concentration is more related
to the physical form of the resin and
the ventilation provided. Also, monitor-
ing data from industry (cf. Exhibits 131,
168, 170) and OSHA (Exhibit 151) indi- -
cate that levels in excess of 1 ppm may
be found in fabrication oprerations. In
view of these facts and of tha opportunity
for employers to discontinue many duties
upon a showing of no exposures above the .
sction level, it does not appear that any
residue exemption is either justified or
necessary at this time. This course also
agrees with a number of industry pro-.
posals (cf. TR 860).

SP1 (TR 345), among others. asked

i

that compounded PVC pellets be ex-.

empted from the standard on the grounds
that the pellets had too low a residue to
cause harmful or measurable emissions.
While it appears that PVC pellets would
have a lower residue -level than virgin
PVC, the fact that the pellets must be
heated to a molten mass at the same
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suits of monitoring under paragrabhs-

(d)€1) or (d)(2) demonstrate that no

employee -is exposed I -excess of ‘0.5

ppm TWA. employers may, in effect, be

exempted from some provisions of the -

standard, For example, -fabricators who

are below the action level are not re-

quired ‘o prvvide medical survetllance or -
to monitor again, uniess the employer-
bas reason to suspect that any employee

is exposed in excess of the action level.’
In our judgment, exposures below the

action level do not present a sufficient

hazard to warrant application of the en- -

tire standard to the many employers who

are or will be below that level,

(4) Monitoring. “The ‘final standard. -
like the proposal. requires that individual
employee exposure leveis be determined.
m may be accomplished by personal
or area monitoring. Some witnesses and
persons who submitted comments did
not understand the meaning of the term
“95 percent confidence level” in- the
" proposal. Essentially it means that the
employer is required to take a sufficient
number of measurements so that the re-
sults obtained are statistically valid. We
. have modified the proposal to establish
accuracy range requircments for various
measurcement levels, ‘These ranges are
parrow enough to ensure that a deter-
mination of compiiance can be made, and
broad enough to allow the uppllcauon
of a variety of technologiex

All covered employers are required to
conduct initial monitoring. Where moni-
toring and measuring results are at or

including 'SPI . (TR. 358-362),

35893

below the action level, no further mont-
toring s required unless the employer
has reason to suspect that any employee
is_exposed in excess df the action level,
or unless changes have ‘been made in
producunn. process, control, type of resin,

Where the’ exposure “level, without re-
gard to respirators, exceeds the permis-
sible levels, monitoring must be conduc-
ted at least monthly. Where cxposures
are less than the permissible levels, but
greater than the action level, momt.o-:ng .
must occur at least quarterly. T

,(3) Methods of compliance. The st.and
crd like the'proposal, requires that em- -
ployers immediately institute feasible
engineering and work practice controls
to reduce exposures to at or below the
permissible exposure limit, ~ 1. .

“Where feasible en:lnceri.ng and work
practice contirels will reduce exposures

. below the permissible levels, they must

be instituted. Where such- controls will.
not reduce exposures below the permis-
sible level, they must nonetheless be im-
plemented -to . reduce- exposures to the
lowest practicable Jevel. and be suppla-
mented by the use of respirators to pro- -
vide the necessary protection. There-
upon, a continuing program of enzineer--
ing and work practice controls must be -
instituted to reduce exposures to the low-
est practicable level. When exposures are
at or below the permissible exposure.
limits, the program may be discontinued. .

In addition, a plan for achieving cor- _
trol by engineering and -work practice”
xnet.hodsnnutbednwnnpandbemda.
available. upon request, to represent-
atives of OSHA .and:NIOSH..: -, -

We recognize .that many .employers
covered by -the standard -€an not cur-
rently achieve compliance with the per-
missible exposure limit solely bx the use
of feasible engineering and work practice
_ controls. The record also refiects broad
generic distinctions between the comnli-
ance capabilities of ths .VC and PVC
industries.. Some industry . spokesmen,
recom-
mended that a schedule of different per-
missile exposure limits and compliance
dates be established for the VC and PVC
~ segments of the industry. .. .

This view assumes-that. t.he ability and
the time required to feasibly reach in-
creasingly lower control levels is similar .
within each industry, but differs mark-
edly between industries. While the record
does suggest that such differences do
exist between industries. as noted above,
it is clear that intra-industry differences
also exist. Thus, the ability and time re-
quired by each employer Lo attain lower
control levels may depend upon such
factors as the climate in which the plant
is located. the sge of equibment, the size .
of reactors, or the type of resin manu-
factured or used. (Snell study, Firestone
testimony, etc.l |

‘Monitoring data also tends to support
such Intra-industry ~variations. (See,
e.g. Dow, Firestone, Tenneco.) -

As noted above, the standard requires
all employers to institute feasible engi-
neering controls to the fullest extent and
to continue to improve and apply engi-

CNOFLG
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ment advanced against {ts use was that indicated that the medical tests proposed posal is the requirement for maintenance .
the term ‘“‘cancer” or “cancer-suspect are currently the only ones available _of monitoring records and “diily roster
agent” scares employees -and that in- - which are useful for medical surveillance  shects of authorized persons for 30 years,
stead, the message should contain in- - (TR 121, Exh. 95, TR 589-891). Conse- ““instead of 20 years. Additionally, the em- =
structions on how to deal with-the sub- quently, the specific blood tests proposed ployer.js yequired: to..maintiin medical .
stance (TR. 347). We believe that 4 <-have been retained as 3 minimum re- _records for the duration of an employee's
diluted form of warning will not sufice. quirement to assist the examining physi- “.employment plus ;yen:é:r ‘30 Years. .
‘We appreciate the concern of employers cian {n determining fitness of potential ~whichever s 2%82.’@&‘0531!:&1,‘91’0—'."
with the reaction of their employees. But ‘employees for assignment to workplaces ‘posal called for only, 20 years el
we consider it imperative that s%worker involving VC exposure. In addition, al- _ bet

. This change has'been Implémented be-""
be fully informed. and that he realize the ternative medical examinations may be cause the latency period forinduction of
possible risks involved in his occupation. -used where the examining physician de- _angiosarcoma ranges up to 30 years from
Coupled with the training requirement termines that they are at lnst,l,s;good _initial exposure.” Therefore, as.'d mini-
in the standard, we believe that the signs “as those specified by the standard.”™ L mum, medical  yecords ‘must be main- .
and labels required will adequately in- ° The Tabershaw-Cooper study &nd the “tained for at least that lang. It should be
form employees of the hazard."In"addi- ~“various animal experiments suggest that noted thati esthiety for Both labor and -
tion,such signs will warm unauthorized VC may produce a wide spectrum of ma- ““industry Recomzmended ‘tiis change
personnel to keep out of requlated areas. " lignant and non-malignant "disorders. be made, v o vCh e ot T
The proper application of mast protec- 3’The general scope of the required medical > The .reporting requiretnents ' are .not .
tive measures requires an nmount of examination has, therefore, been broad- " zignificantly different fram those in the
training and indoctrination of employees ened to include kidneys, skin, connective original proposal.  However, Instead of -
that cannot easily be convered on a sign -4issue, spleen. and puimonary system, &s _the requirement for reporting incidents
or label. Also, the variety of measures swell as the liver.'No additional specific which result in 4he-celease fof VC-into .
that could be preseribed would result in procedures or tests are required, but rec- ~areas where employees may -be exposed.
an unwieldly or-excessively detailed leg- --ommendations have been included in the  ‘the final s -clarifies. our original ~
end. Consequently, the required message Appendix to assist the examining physi- _intent by stating that only. emergencics - -
on signs and labels will not include in--‘cian. Because of the nonspecific nature  must.be reported. Also the uirement -
formation -on precautions,:elevant of the required medical tests, it is not™*Yor “filing :s=detalled, . written . report ;:
symptoms, etc. The addition of sultable “appropriate to prescribe timing, or type  within 15 days.has been deleted. It has’
information by the employer would be ' of followup tests, or to mandate with-""been.concluded tha mission,- within -1
permitted, providing it does not detract drawal from exposure based solely on re- _24 .hours, of an initial report.that in-
in any way from the required statement. syits of the tests. Instead, the employer , cludes facts immediately available, would ' -
The requirement in the proposal :for is required to obtain a statement from |, ‘ordinarily. be sufficient. However,.if .the-q
labeling containers of vinyl chioride has -the -examining - physician’ of the ‘em-  OSHA Area Director reguests further in- -
been amended by deleting the reference “ployee’s suitability for continued .expo- ~formation relevant to the emergency. the
to the possible hazard of violent polym- Ggure, when the examining physician has _.empioyer will be required.to.furnish:such
erization. Very little information Was “tompleted such tests a8 he considers ap-  nformatiote, ot —nats o Yo f10!::770q
developed on this hazard during ‘the . propriate. The employer is required to ' (14) Deleted portions of the proposal. -,
standard-setting procedure. It does ap- l:awithdraw an employee only when.this Z'The propdsal contained Drovigions .fe=e([
pear that this hazard is essentially under~"statement indicates that the employee ‘quiring that shower; Iacilities ang:change =y
control and thaet the fire and.carcino- ~ may be at added risk from continued YC '~ rooms be provided, and that storage or ..
:lem'c hnz:rgsmtt mt are the m_os: e:f.posur";.'il aitartn T omn mmme "‘b‘l;consumpuon of food &begprphihue‘d in
gnificant. Since g or placardin As with mo g., there appears to' vegulated .areas, We-have deisted these
that is in compliance with the U.S. De- be no basis for complete exemption of the ausa T, o %

- provisions” because, ~Qur, conclusgion
partment of Transportation regulations “Iabrication industry from the rcquire- ',f;:y are no longer :tegnessafy, Shon:!gihz;;
(49 CFR Part 173, Subpart H) already ment for medical examination. The rec- ’ facilitles_are not. required.because -pro-

warns of the fire hazard, only a state- " ord does show fabricating establishments tective clothing, where yequired by-the.
ment concerning the carcinogenic haz- - with concentrations of VC monitored final standard, should protect employees
ard need be added to the Department of considerably above the action level. In _from skin absorption . by .direct, contact
Transportation labels. - - these instances, medical surveillance of  with.VC and becauss there.is no reliable
(11) Medical surveillance. The princi- affected employees will provide baseline “eviderice that .VC -vapor-is_absorbed
pal questions that have been raised re- data for future evaluation of their health, through the skin.. Jn addition, since-we
garding medical surveillance are the even if both monitoring and medical sur- anticipate that most employees will not
necessity and efficacy of requiring cer- veillance are discontinued because im-  be wearing protective clothing and that
tain specific serum enzyme determina- proved controls reduce concentrations “employees who wear protective clothing
tions (SMA-12 series) and the applica- ~below the action level. Where exposures will change such clothing infrequently,
tion of medical examination require- are below the action level, the medical “we are not requiring that ch. rooms
ments to the fabrication segments of the surveillance requirements do not general- ' : ; o
industry where employees are exposed to 1y apply. =~ L SRS In addition, we feel that there is-in-- -
lower levels of VC. The objection hasalso " (12) Training. A separate provision for adequate evidence showing that hazar- 3
been raised that the specification of tests employee training has been added to the dous amounts of VC can.be absorbed
and procedures interferes with the ap- -final standard rather than including it  through ingestion. For this reason, the .-
plication of advances in medical knowl- within the section on emergency situa- ' requirement prohibiting the storage or
edge. o 77 i onTT tlons as in the proposal. The new para- ‘consumption of food in regulited areas ..
A particular dificulty in considering graph provides f{or training of employees ;;haa been deleted. ", "~ - -7 T T
medical surveillance is that the most -concerning the carcinogenic hazard of The proposal also contained
commonly discussed lesion, angiosar-

-

P

A

be provided. ...

A NahcanatfT L,

amyrt. -t per
Dto'lslons, 7

coma of the liver, currently cannot be

VC, emergency procedures, the need for on maintentance and decontamination, .

monitoring and an annual review of the "trans

disgnosed until the victim is terminal -standard. It also provides for training of

and. usually, within months of death.
Precursor physiologic alterations, which
might be reversible, have not yet been
directly associnted with the lesion. Con-
sequently, there are no specific diagnos-
tic tests which can be prescribed which
will determine presence or absence of
this tumor at an early stage of develop-

employees concerning the purpose for,
proper use of, and limitations connected
with respiratory protection.

t13) Records and reports. The provi-
sions for recordkeeping contained in the
final standard require the preparation
and maintenance of essentially the same
information required by the proposal

ment. However, most mecaical witnesses The major change from the original pro-
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portation londing and unloading.

and polymer handling operations. These _

‘requirements are ‘not ‘mentioned in-the

final standard because attention to these -

ftems is implicit in the requirement that ™

each employer reach the permissable ex-
mre limit or attain the lowest feasible
] L. . IR, SVCi s i ;...”V__h.
(15) Efective date. In order to ensure
that affected employers and employees
will be informed of the ex_::t;ence of these
e 8 oh IR S .
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provisions and that employers affected
are given an opportunity to familiarize
themscives and their employees with the
existence of the new regmremenu.t v\gz:.

effective date of ‘the amendment fo .
§ 1910.93q will be January 1, 1975. To pro-

RULES AND REGULATIONS

of the operation or bceanse of an acci-
dent in the operation, which would result
in an employee exposure in excess of the
permiissible exposure Umit. ... s

. (8) “OSHA Area Director” mcans the
Dircctor for ~the Occunational Safety

e i

opportunity to observe the monitor-
ing and measuring required by this
paragraph, Ve o o= Ow e
(e¢) Regulated area. (1) A regulated
ares shall be established where:" .
41> ¥inyt chicrie or polyvins] chloride

vide continued protection for employees - and Health Administration Area Office
until that date, the provisions currently . having jurisdiction over the geographic
contained .in .-§ 1910.93q -are .- hereby - area in which the employer's establish-"
promulgated, pursuant to secticn.@(b);- ment is located ez

6(c) and 8(c) of the Occupational Sufety  -(9) *Polyvinyl chloride” means poly-
and Health _Act,-as an occupational  vinyl chloride homopoirmer or copoly--
safety and  health standard effcctive - mer before such is converted to a fabris"
October 4, .1974, _the amendment to - cated product. <z siagl:is»s 5 ... £J=
§ 19810.93q. set.out  below will supersede (10) “Vinyl chloride™.: means ‘viryl

is “manufactured. reacted, repackaged,
stored, handled or usedgjhd’d TV -
~ (1) Vinyl chloride concentrations are
‘ in“excess- of the permissible exposure
limig, -=o- - O SFieess ooete
“(2) “Access to regulated arcas shall be
limited “to nuthorized persons. A daily
roster shall be. X 5_9! authorized per-
sons who entepi-—~ 32-, £~ 20 Ere PE

these provisions as of January 1, 1975. - chloride monomer. .2 12 :3:5LioWIGB1  sefysiethods’sf compliance. Employee
‘Accordingly, upon consideration of the .  (¢) Permissible ezposure Hmit. (1) No ' exposures to 1 chloride ghall be eon-

whole record of this proceding, Part 1910 employee may be exposed-tocvinyl chlo-
of Title 29, Code of Federal Rezulalions <ide at concentrations greater than 1 ppm
is amended, effective January 1, 1975, by - averaged over any 8-hour.period, and
revision of § 1910.93q to read as follo .2) No employee may be exposed to--
:vinyl chloride at concentrations greater-

trolled to at or Bélow the pérmissible ex-
posure 1imit provided In paragraph (¢} .
of this section by engineering, work prac-
tice, and personal protective controls as.

Yinyl chloride. follows: . 2, T e e
§1910.93q Vinyl chloride. ~ """, .. than 5 ppm averaged over any perfod not = (1) _Feasible &1 sring -ond - work
(a) Scope- and application. (1) This exceeding 15 mirutes. . . .= =- -

practice controls shall immediately be
used to reduce expasures to at or belo
the permissible exposure limit. .

section - includes requirements for the .
control of ‘employee exposure to vinyl : ) o
chloride (chloroethene) .- Chemica} Ab- ) liquid vtn}'l.chlonde.,:’:.:‘.f Si5. S B (2Y Wherever feasible engineering and
stracts Service Registry No, 75015. ° .- «-- (d) Monitoring.-(1) “A program “of work practice controls which can be in-
(2) This section applics to the manu- iinitial monitoring and measurement® stituted tmmediately are rot suficient to
facture, reaction. packaging, repackag- ~shall be undertaken in-each establish- _reduce exposures to at or below the per~
ng, storage.. handling or use.of -vinyl ment to determine if there is any em- ° missible exposure limit. they shall none-
chloride or polyvinyl chloride, but does ployee exposed, without regard to the use theless be~ uved to reduce exnécures to
not apply to the handling or use of fabri-  of respirators, in excess .of the action the lowest practicable level, and shall be
cated products made of polyvinyl chlo- level .- ~o ..:-. 27ie033 WiTiosl wel gppnlemented by respiratory . protection
ride. .---..: . mzzewmnAe-h 5.3 TR (2) Where a determination conducted _in accordance with paragrapn 4g}.of this
(3) This section applies to the trans- under paragraph (d)(1)"of this section " gection. A program sball .be established
portation of vinyl chioride or polyvinyl shows any employee exposures,-without ®and implemented to reducs exposures to
. chloride except io the extent that the regard to the use of respirators. in ex- at or_ below the . permissible . exposure
Department . of Transportation :may -cess of the action level, & program forde- “limit,  or to the greatest axtent feasible, -
regulate the hazards covered by this sec-* termining exposures for each such em-‘Zgolely by means of engineering and work .

ton. - o arsresioowd LB e “""“""‘j}#"nlgycc shall be established Such a 91'0:’ _practice controls. ns soon 3&133.’23116. :'M‘.f i
(3) Written rlans for such @ program

T3 No employee may be exposed to'
vinyl chloride by direct .contact with

-

() Definitions. 1) ““Action level” gram: . o e dodz e
means a concentradon of vinyl chloride -, (1) Shall be repeated et least monthly -~ ghall be develored and Turnished upon
+0f 0.5 ppm averaged over an 8-hour work where any employee is exposed, without request for examination and consing o

. c s eyeeowenoaere o o Tegard to the use of recainators. in ex-  authorized representatives of thie Arsize
(2) “Assistant Sscretary” means the cess of the permissible exposure imit.”' _tant Secretary and the:Director. sSuch
Assistant Secretary of Labor for Occupa~ -~ (il) Shall be repeated not less -than plans shall be updated at least every six
tional Safety and Health, US. Depart- quarterly where any employee Is exposed. months. "~~~ = . .-
ment of Labor, or his' designee. " 7" ~.” .without regard to the use of respirators, - (g) Respiratory ..protection. Where
(3) “Authorized person” means any In excess of the action level. respiratory protection is required .under
person specifically authorized by the em- (i) May be discontinued for any em- ' this section:. . Y e -
ployer whase dutles require him (o enter ployee only when at Icast two consecu- - (1) The employer shall provide a -
& regulated area or any person entering tive monitoring determinations, made not respirator which measts the requirements
such an area as a designated representa- less than 5 working days apart, show ex- of this paragraph and shall assure that
tive of employees for the purpose of ex- posures for that employee at or belaw - the employes uses such respirator, except
ercising an opportunity to observe moni- the action level. . .. ... . .’ I”that until December 31, 1975. wearing of
toring and measuring procedures. (3) Whenever there has been a pro- respirators shall be at the discretion of
(4) “Director” means the Dircetor, duction, process or control change which ench employee for exp ex-
National -Institute for Occupational may result in an increase in the release cess of 25 ppm> mg{ﬁ#‘_md over any 13-
Bafety and Health, US. Department of “of vinyl chloride. or the employer has mmQyz perod. Until e 31, 1975,
Health, Education, and Weifare, or .his any other reason to suspect that any em~ “aoch empldye®? who chooses not to wear
designee. o1 smzorCoc- -oployee may be exposed In excess of the an appropriate -respirator ‘'shall be in-
" (5) “Emergency” means any occur- action level a determination of employee formed at least quarterly of the hazards
Tence such as, but not limited to, equin- €xposure under paragraph (d) (1) of this gof vinyl chlaride and the purpose. proper
ment failure, or operation of a relief de- section shall be performed. .- "use, and lmitations of _respiratory
vice which Is likely to, or does, resuit in (4) The method of monitoring and devices. °~ ’
massive reiease of vinyl chloride. measurement shall have an accuracy (2) Respirators shall be selected from
(8) "Fabricated product” means a (with a confidence level of 95 percent) of among those jointly approved by the
product made wholly or partly from not less than plus or minus 50 percent Mining Enforcement and Safety Admin-
polyviny! chloride, and which does not from 0.25 through 0.5 ppm, plus or minus istration, Department of the Interior.
require {further processing at tempera- 35 pereent from over 0.5 ppm throush and the National Institute for Occupa-
tures, and for times, sufficient to cause 1.0 ppm. and plus or minus 25 percent tional Safety and Health under the pro-
mass melting of the polyvinyl chloride over 1.0 ppm. (Methods meeting these visions of 30 CFR Part 11.
tesulting in the release of vinyl chloride. 8&ccuracy requirements are available in " (3) A respiratory protection program
(T) *“Hazardous operation” means the “NIOSH Manual of Analytical meeting the requirements of §1910.134
operution, procedure, or activity where a Alethods™, shall be established and maintained. .
relense of either vinyl chloride Uquid or  (5) Employees or their designated rep-  (4) Selection of respirators for viny
gas might be expected ns a consequence resentatives shail be afforded reasonable chloride shall be as follows:

GOOYuY

e .l

[ Ot -
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{ 1910.1000

Title 29=—Llabor

Subpart Z—Toxlc and Hazardous
Substances
Bounce: 39 FR 23502, Juns 27, 1974, unless
otherwise noted. Redesgnated at 40 FR
27073, May 28, 1875.

§1910.1000 Air contaminsnts.

An employee’s exposure to any mate-
rial listed {n table 2-1, Z-2, or Z-3 of
this section shall be limited in accord-
ance with the requirements of the follow-
ing paragraphs of this section.

(a) Table Z-1:

(1) Magterigls with names preceded by
“C"—Celling Values. An employee's ex-
posure to any material in table Z-1, the
name of which is preceded by & “C” (e.g.,
C Boron trifiuoride), shall at no time
exceed the ceiling value given for that
madterial in the table.

(2) Other matericls—8-hour time
weighted averages. An employee’s expo-
sure to any material in table Z-1, the
name of which is not preceded by “C”, in
any 8-hour work shift of a 40-hour work
week, shall not exceed the 8-hour time
weighted average given for that material
in the table.

(b) Table Z-2:

(1) 8-hour time weighted averages. An
employee's exposure to0 any material
listed in table Z-2, in any 8-hour work
shift of a 40-hour work week, shall not
exceed the 8-hour time weighted average
Umit given for that material in the table.

(2) Acceptadle ceiling concentrations.
An employee’s exposure to & material
listed in table Z-2 shall not exceed at
any time during an 8-hour shift the ac.
ceptable ceiling concentration limit given
for the material in the table, except for
s time period, and up to a concentration
not exceeding the maximum duration
and concentration allowed in the column
under “acceptable maximum peak above
the acceptable cefling concentration for
an 8-hour shift”.

(3) Ezgmple. During an 8-hour work
shift, an employee may be exposed to a
concentration of Benzene above 25 p.p.m.
(but never above 50 p.pm.) only for a
maximum period of 10 minutes. Such ex-
posure must be compensated by expo-
sures to concentrations less than 10
p.pam. 8o that the cumulative exposure
for the entire 8-hour work shift does not
exceed a weighted average of 10 p.pm.

(¢) Tuble Z-3: An employee’s expo-
sure t0 any material listed in table Z-3,
in any 8-hour work shift of a 40-hour

504
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Chapter XVil=—=Occupational Safety and Health Admin.

work week, shall not exceed the 5-hour

time weighted aversge limit given for
that material in the table.

(d) Computation formuiae:

(1) ({) The cumulative exposure for an
8-hour work shift shall be computed as
follows:

t:C.?-+C»To+ oo e OCTI
s

Where:

K i3 the equivalent sxposure for the work-
ing ahift.

O 13 the concentration during any period
of time T where the concentration remains
constant.

T 15 the durstion in hours of ths srposure
at the conceatmston C.

The value of E shall not exceed the 8-
hour time weighted average limit {n table
Z-1, Z2-2, or Z-3 for the material
involved.

(1) To {llustrate the formule pre-
scribed in subdivizion (1) of this subpara-
graph. note that isoamyl acetate has an
8-hour time weighted averags lmit of
100 p.p-m. (table 2-1). Assume that an
employee is subject to the following
exposure:

Two hours exposure at 150 p.pam.

Two hours exposure at 75 p.p.m.

Four hours exposure at 50 p.p.m.

Bubstituting this information {n the
formula, we have

2X150+3XTS+4X80
8

Since 81.25 p.p.1m. is less than 100 p.p.xa.,
the 8-hour time weighted average limit,

=8125p.pm.

$ 1910.1000

Actual coa-  8-hour time
centration weighted

Material of &-honr sverage
.
lmt
Acetone (Table Z-1)_._.... 500 p.p.m... 1,000 p.p.m.
2-Butsoone (Table Z-1)... 45 p.pm.... 20p.p.am.
Toluene (Teble 2-2)....... Wppm.... 200 p.pan.

Subsiituting i{n the formula, we have:

Ea =0.500 40225 +0300
Ea=0925

SBince E. is less than umity (1), the expo-
sure combination is witkin acceptable
limits.

(e) To achieve compliance with para-
gTaph (a) through (d) of this section.
administrative or engineering controls
must first be determined and imple-
mented whenever feasible. When such
controls are not feasible to achieve full
compliance, protective equipment or any
other protective measures gshall be used
to keep the exposure of employees to air
contaminants within the lmits pre-
scribed in this section. Any equipment
and/or technical measures used for this
purpose must be approved for each par-
ticular use by s competent industrial
bygienist or other technically qualified
person. Whenever respiratcrs are used,
their use shall comply with § 1910.134.

TisLe Z-1

Bubstanecs p.pm.* mg/Mi?

the exposure is acceptable. ’g
(2) (1) In case of 2 mixture of air con- 2
taminents an employer shall compute the Ao e 2‘“76
equivalent exposure as follows: Acrtyiene dichloride, see 1. 3-
c c' Ce DichloroethTIPne. . .. ... coveccecaccnsoncesnvercscons
I v — b i
: ide—Fkin__ 112221700 a3
Where: L L I~ :%mg;?—sm..- P % €.
. S i -
Ea {8 ths equivalent exposure for the AllyI‘:lmhal—Skln. 2 [
ure. 'A'lC’:ﬂA:lhmyddﬂ ether (AOE) l: 4;
C i3 the concentration of s particular con- i) Doony) AIGINde o carees 2 12
taminant. 2-Aminorthanol, see Ethanol
L is the exposure Iimit for that emuml Y 3"
Bant, from table 2-1, Z-3, or Z-3. 0 8
‘The value of E. shal! not exceed unity 18
. : -1 &
() To {lustrate the formula pre- ¥in [ 19
scribed in subdivision () of this sub~ ARSHine (0. p-bomem okia..oocoemeenen e
paragraph. consider the following (a8 Bb) L1
expasures: Blee footnotes st ead of tabla
505
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$ 1910.1000

Tistr Z-1—Continved

Title 29—Labor

TABLY Z~1-~=Continued

Sotslanze p.pan.e mgNfd e

Substance p.pam.e

me/Ms

ANTY (aiphs naphthyl Coa! tar pitch wnigtiies (bone
thisures .. vicavenscescesen 03 2eno waluble Irsction) snthre-
[ %} cene. RaP, phenanthrene,
. a2 acrirding, chryzene, PyTene... 02
b T R TT00 TR <t Do, 62 Co! uu. raetal fume snd dust. . (9]
Bamum (soluble compounds). [ ¥ ol
gl— enzonuinons, sre Quinone cesomaccaane 1
o-'ovl peroxice ] 1
H) 18
]
]
i s
1 3 Crclohetane. . 300 030
Rromine........ ot 0?7 Cyclohﬂ:nol 50 l'mo
Bromo!snm-~5kin —oven Qs s yclohe 50 200
Rutadiene (1. 3tutadiens) ... L 000 2,200 Cvclohexme. . 300 LO1s
Betanetniol, see Buty) mer- Crelopentadiens 7 200
esptan. . o coee oD eiaaaee recsssassucrassosnsan 10
-Futanone . . c.oceeeanons 200 [ ] DTSk, e e ccrcecccrcrrorrasmeancs 1
2.-P=tory ethanol (Butyl Gei- ™" DDVP, see D cos:
[T E ] {7 T, 80 240 Decaborane—ERin.ae.cacecosas aos (%)
B:ugl scetate (n-duty) acetste), 18 no Demeton®- EKiN. c.cvueeeeccccrcrcraccocns [ 9]
uty! acetate..ocueeen... .- 200 950 Disertone sicohol (¢hydrory-
Bmsl ACELALL . caneocacanan 0 9% 4-methyi-2-pentanone) ....... 50 W
oY 100 300 1,2-diamino=thane, see
ne-Bu‘rl AlCOhOL. ceeevavcanceee 150 450 Emylemdummn
Wr-Boryl aleohol. cceeneaceeees 100 300 02 [ X}
C Butylamine =&k .coneenees ) 15 bmn ............ esanora (93 ['$
C tert-Butyl chromate (as Dibutyiphthaiste. .. 3
CrOp=8Kin_....c.ceeoaennse .o [ 3 C o-Dichlorohenzene 80 00
b-Butﬂ glycidy! ether (BOE %0 2:0 Dichlorohenzene. . 73 450
*Bzoty! mercapian. 10 33 {ehiorodifiyaromet! 1,000 4,950
p=tert.Butviwoluene.... 10 [ ] 1,3-Dichloro-8 S-dim.
Caitiom ar 1 hydantota.. .. a2
Cuctum onide s - 1,1-Dichiorosthane. . . cocoeenean 100 400
hid ] 2 cesecvacsace 1.2-Dichiorosthylene. .....ccee. 200 0
Carnaryi (Sevla £ S) [] C Dichloroethy) ether—8kin. .. 15 %0
Casbon black 18 Dichloromethane, see
Carbon diotide...... coessesnece a.ooo 9,000 Methylenechlor rides
‘C:ul Dodn mong!'!ldt. cevossescosae .: 5 Dichlor ometh . 1,000 4,200
Aordane=SEIN . caeiceraccoremceseanes
srinated camPhene=SEIN. ceeeeeovacsen Y] Cals-‘l;‘llchlorﬂ-nltrwtm_-. 10 ®
Cinnnated d192e051 0210, ceeevoescezecoes 'Y -Dichloroprapane. see
eChalorne. i 3 Pronyienedichloride. .
Criomne G20, e Q1 a3  Diehiorcietrafuorgetnane...2"L00 1,000
C Chiorins tnfiusnde. ... ¥ a4  Dichlorvs (DDVP)-Skin....... oo ee 1
C Chioroaceta!denyde.ceenuanee 1 3 Dietn n—8 n 3% a2
e~Chioroacetobnencne Dl:th’m e eihencicARE T 0 ]
(phenscylehicnide). .. occceee 0.0 a3 thylamino ethanol =8kia. ... ot
Clorobenzene (Sonochlore Disthylether, see Ethyl ether........... . cmearaescsee:
‘benzene) ™% 2% Difigorodibromomethane _..... X 380
e by Attt oo C Diziyeidyl ether (DQE)..... [ Y9 28
o-Chlorobeneyiiden Dinge ben
malononitriie (OCBM)e.cucee 0.08 0.4 “y m’l Tene, oo
CrleTobromomeiRANe «.oneecene /00 1,000 TAroquINoNe. o v ccvcccrccns cooenn cecnn eonee
ach oml 2 »uudnne o Diisobutyl ketone......comcioen 20
Chloro . Diisopropylamine—&kin.. ..... [ 2
Chlnrot‘lp'lenyl (43 percent Dimé;hmmcthmt. "o
Chiorine)=Skin. 1 Dlmuh R T N
CRlotodipheny! (54 percent DIMethyLamine oo oeo o0 18
Chiorine)—Skin [ ¥} Dimethylaminobenzene, ses
1-Chinro,2.3-eDnTypropane, 508 Xylidene................
Epichlorhydrin. Dimethyianiline(N-dimethyl
3-Chloroethanol. see Ethylene salline)-$kia........... o =
hlorohydria.. Dimethyibenzene, see Xylene.
Chlloroethylens, see Vinyl Dimethyl 1. 3dirromoe-2.5-db
chlocide. o ehloroetnyi phosphate,
C Chiorotorm (trichloro- (Dibrom).. 3
thans) 0 %0 Divsethylformamide—8kin. ... 1 »
1-Chloro-1-n{ropropene. .. meeee x 100 2,6-Dimethyiheptanons. see
Chloropienin. . eeveee el a7 Dilsobuty) ki
Chiaroprene (3-chloro-1,3- 1,1-Dimethyinydmzine—Ekin.. as |
batadiens)=Skiferceevemoes ® Dirvethyiphtbalate. . coaeeececsvossonceses [
Chromium. sol. chromie, Dimethyisuitate—8kin. ........ 1 [}
chromous salts as Cr. - [ 3 mnimbenuno (al} isommery)—
Metal an@ 1230L SA)B. . eneeeccreasronecoes 1 .o )
See foutnotes at end of table. Su footnotes at end of tadle.
506
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TasLz Z-1—Continged

TasLE Z~1-—Countinued

§1910.1000

Stbetance p.p.m.* mg. /AP SBubstance p.pm.e mg/Me®
DinToo-cres)l=f N cacvrvcvancvocnnnnes [ 34 Aydrazine—S8kin. . ...ce.-.... o
Dialtratoiuene—SKin. . ccoreceveravocssonas 1% 3 Hydrogen bromide. : llll.’
Dictsze (Diethylee dioxlde)- C Hydrmven ehioride. .. 8 ?

B . 30 vdropen eyanide~BXin....... 10 1
Dizeny e ariiesenrararncsnes 'Y ) Hydmun perozide (0%)........ 1 La
Diphenrimethane dlisocyanats Hyarocen seleniidComme e orcooson, . Y-} a2
e Merrylene bisphenyi Hydroquinone .. 2

(socvanate (MDD....... . . Cloding...cceceeccrracccmonnes 61 1
Diprcoriene giycol methy) 150D OXIde [OMA. ecneneeeeeeraconcosnsnenen . 10

eLer=Skin, .o oal ol 1% 000 isoamyl scotate o oeueveeeeen. 2s
Di-ez. octyi phinsiate (Di-2- lmmyl aleonol ——ouoos 100 260
ethrihezviphtbalate) [ ¥! acetate 150 200
Encdria~Skin....... 61 Isobutyl alcobol.e...ueecocoeees 100 200
Epizhiorhydrin—Sk 19 004..... 23 140
EPN=5kin. (Y] Isopropy! acetata. ... 50
1.2.Enorvpropans, Me Bo‘bfopyl sleohol. ... 400 980

Proprieneoside. . ...cvue. .- Isopropylamine..... 5 12

u(':rfwl?ihmol' ooy ﬁg"""f"f' cidyl siher (IGE). = e+
1 e PO, .- propy! giycidyl sther . 80
Etbanethiol, see £1byimer- Ketone. ......oceueenaaaaaee.. [ ] "g. 9
espn. . ... coma Lead o Q18
Ettanoiamine .......... cemocas 3 4 Lindune—8kin. ... s
2-Ethoryethanol=—£kin. ........ 200 40 Lithium hydride...........oeeecoecacaences (Y%7
2 Ethoryethylacetate (Cello- L.P.G. (ignified petroleum -

s0:ve mute)—snn..... 100 840 RO3)ecneoneaananenn cocmmees 1,000 1,800
ELEy sortatn oo ...n. ecmeves 400 1, 400 Mmmm OTide fUma. ceu e eeesecncconanes 15
Ethy! mhto—-Skln..... —eae 25 100 Malsthion--8kin. . 18
Et=7! sicohol (ethanol)eaece.a. 1,000 1,900 Malaic anhydride. vecevane 02 1
b 4T3 0T SR 10 18 C Manganesa.._. ameeamencssnanee [
Ethy] sec-amy! ketone (5 Menityl 02148, cceceecancn... 100

methyl-3-heptanone). cenvanas 23 130 Mothlmthlol, 300 Mothyl
Ethe! bensentecucncccocnaneess 100 435 mercaptan
Ethyl bromide. oce-ccenuceeees 200 90 Methoxychior. 15
Ethrl byl ketooe (3 3Msthotysthanol, see Matbyl .

Eeptanone) ........ comescacos 50 20 esllosolve cecoon
Zthrlchilotide. ceenreccccnee.s 1,000 2,600 Methy! M‘Ml- 200 [] -
FiNT] OLNer e caunsccaancarces 400 1,200 Lmhyl scetylsne (propyne) ... 1,000 1130
FART! (OTOALL. eeeenaenen 100 300 Methy! scetylene-propediens

10 28 moistare (MAPP).. ceveee 1,000 1.100

100 30 Methyl acryiate—~8kin.. 10 33

[ 16 Methyial (dimethotyme-hane). 1,000 31w

zzhv.medtunm...-..-........ 10 % Mcthyl sleohol (munnol)._.. 200 200
EZthriens dlbromwc. 1,2- ethylamine........... eeesans 10 12

Disrer Muhyl amy! alcohol, see
Ethylena dlehlaﬂdc. see 1.2 Methy! isobutyi carblnol. .

Dichloroethans. ...coacee Methyl (n-amyl) ketone (2-

[ +] Et-ylmo glycol dinltrate Heptanone)....... 100 408
2jor Nioglyeerin—~Skin... 402 [o] Mem{ bromide—Skin. .ooeee o 0
zl.hﬂme glycol monomethyl lulhyl uty! ketone, see 3-
ether u:mr uu Methyl wsecsesses
Slowoive Matho) ive—Biin. 2 (]
Ethyiene unlm-Sk [ X} 1 Maethyi cellosoive acetate—Ekin 28 120
Ethyliene oxide. .. 80 [ ] Methyl chiovolorm.eeevancuen. 380 1,900
Ethylidtne chlort e Mathyleyciohexane. ..cvveceree. 800 2,000
Dichlorerthane. ki 3 s Met:&lenloheunol.....é.k.ﬁ: {g 2
N-Eth imorpholine—| ce—aes Tnone~—
r..ﬂ... 18 Mathyl ethyl ketone (MEK),
'rrronmdlun dust ;_ s "ng zt‘\u nons. i 5
4 . e athyl formste. .. ...ccncceacnee
luor!d .(.g.}.?.......--..-..... al a2 Methyl jodide—Skin. «.caueoeee ) 2
'lumtrﬁ: hlorgmethane........ 14000 4,600 Methyl isobatyl carbinol—Skin. S 100
POrmic 86ld. . cconermsconcancass 8 9 Mothy! isobatyl ™
Purfaral-~5kin aoncssees 8 0 Hozore........
Parturyl aloohol.. ... ccceen vacee ] 20 Mnthyl tsoeyanate—SKin -.oooen Q.0 Q.08
Glyeidol (2.3-Epoty-1- C Methy! mercaptan.. . ..ceeeue 10 0
A000 e cemnenenaee cevcenone © 150 Mathyl methacryiate...ocveee 100 .
q 1éolhmono;t‘r2'l ether, see Machyl propyl ketaos, see 3-
t!
o,;mm see Asinpbos C & Methy! mm.-..-........ 100 o0
methyl i (o] Iluhrlcm btss!u 0 I
fom.....

Bt e T . ;
a’ LEne (n- W) . coscancsce 1] mponn o 0 a0 cennsss ot sans e
Hetarhiomet hane—8t.rorors - 1 10 Josciuble IS
Hrrachioronaphthalene—8RiD.....-...cccu. 02 onomethy! mulno—snn..... [}
an (N-DEIANM) . cavaceroanes ‘lz l.& c l{_‘mwvl a3 o3

sthy! wohatyl Morphaline—&Xii e caeme 70
!'”"' ki wiireorell w Naphths (CORltar) oomecoeeoe 100 ©
-oB'nl [V 7 1T e [ ] 300 Naphthaleos 10 [ ]

See footnote at end of tadle. See footnotes at end of table.
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§ 1910.1000

Tastz Z~1—Continned

Title 29—Llabor

Tasre 2Z-1-—Continued

Substance p.p.m.* mp./As ¢ - Subdstance p-p.m.* mg./AB?
Nickelearbonel. ... ...... eene 0. 001 0007 lﬂm' metal and solable com-
Nickel, metsl snd solabls ceesmescrecneenn a0l
&. Sodmm Buoroaceiate (lGO)—
3 H)
28 0
3 [}
1 5 Strychnine. ..
- 1 Sulfur dioxide.................. 8 13
itroetbans. . ..... esesesmcenenas  JOO 310 Solfur hesafluoride. . 1.000 4, 000
Nitrogen dioxicde. .. caceevoneces L] 9 Sullurie BCiG. ... ... cccrceerectcnreronsan e 1
Nlitrogen trifiaoride .cccconeo- 10 -] Bulfur monochloride.. e.oenavaes 1 [
Nitrogiyceria—~5Ka. . caeecnne.e a3 2 Sulfur pentafinonide.. aceeenee 0425 025
NIUOmaBess.. . ceeeeccncecvesss  I00 250 Bulfury) Suoride......... vovove [ 2
1-Nitropropaoa....... cnacaneess 3 90 8ystox, ses Demeton @ ceen
2 NILTODIODADE. .. carenansonnns 23 °0 24.5T. .. 10
Nitrotolusne—SEin. .. .cconceona [ 0 Tantalums. ... ]
Nitrotrich 200 TEDP-—~Ekin [
Chloropiertia. .. “ellortum [§
Omebhrmpnmluu-snn.............. 0.1 '*-uunm hezafigord '8
........ cevscnsesenacess 800 2,350 13
°ou mm otoenal o5 )
Omiom u:rux:dn.......................-.. Q.02
Oralicactd. ...c.covecrnmencmnornecnansassan 1 ethane .. . o.ee..ceeeeen
o:nan difigorids. ... 008 a1 :.l.z.zremmx.z«m
Ozon8. .oe..cencnen eerenasasson el 62  ethsne. ... ...c.o.cooveeen..e 300 4170
Pars m-—sm& [¥] l.l.!.!-'l‘emhlnroethme—srb s
’mt D100 —BE1Besencanscrecmneanansess. . aln Tetrachlaroethylene, ses Paz-
cee a 008 001 ehlororthylene. ..
Penz.cnmmpn:wem—snn .eon [ ¥) Tetrachloromethaae, ses Carbon
Pentachlorophenol=5KiBa..ecacececeonesan [ X tetrachicride
Pentane. 1,000 2,9% Teuuhlavnnphthalem-skln.........-... 3
2-Pentanone.......... 0 700 Tetraethyl lnd (88 P0)~8kil. caneeeconnee 0.07¢
Perchiorommethyl mercapias. ... 0l 08  Tetrahydrofumsn.........c.c.... 990
Perchloryl finaride. cooeeennneee 3 13. § Tetramethy! lud iss PHY—~
Petroleum distllites (Rapbths). 500 200 = Belo.. ..o - seeen [, o7
Phenol=BEIN_..coveareocennen 3 19 Tetrarnethy! suceinonitrile—
FPhsnylm AN 8RID, ¢ eceveenocnns ol I, as
heny! ether (¥4DOT) ....ceueecee 7 Tetranitromethane. . .....ccecee 1
Phany! sther-tipbenyl Tetry) (2.4.6trinitrophenyl
miztare (npof).............. 3 ? methyinitramine) =Sk cu.ece connnences L
Phenylethyiene, see & Thalllum (soluble com~
'hmylglyedymhe' (POE)... 10 [) ds)~8kin a5 TL ..o ee. 0.1
Phenyihydrazine—SEiN, .ccaeee § 2  Thirama...ceeeniciienennan ]
’mns 0 (Mevinphos @ )= o Tin (inarganic ampds, exeept 2
Phosgene (carbonyl chioride)... [ 04 Tin (organie eMPds).....ccccevasccnernocoes al
’h:‘ phine [ %] [ X) [+] 'l‘olnmz.t-dusoq eons (X 0. 4
Phosphorie acid. 1 oToluMine—~8kin._........... e 2
PhosDhorus (YEUOW) . ... ccecncenccncrcccsss [ 3 mpbgn. ses Chlorinated
Phosphorus pentachlontds. .cocaceescsnsases 1 phene
Phosphorus pentastiNde. e ucecrcncecesnae 3 Tributy) pROIDNAE caeeccrccaccnnnescsanes §
Phosphorus trichionde...ceene- as 3 1.1,1-Trichloroethane, seo
Phthalic anbydride. . .cacavnee 2 12 Mnhyl chioroform..... “ veoon
Pieric acid—Skin... ol 2-Trichlororthsne—8kin..... 10 43
Pival @© (H’lnm-u- ‘ﬂtaninmdbnde...........-................ 15
Pl'u ( )_.';l..;.xa--....".............. el loromethans, ses Chiaro-
u:nm Solable )as [ S
- s i .02 Ml«momhshm—m_........ﬁ.... ”§
Propu-ry ‘sicobol—8| eaeen eetennceevss  Lad-Trichioropropane..........
Propans. ......ccceceamencasess 1,000 1,1.2-Trichloro 1.3.2-trifluoro-
B-Propyl s0etate.eecceccccanes XN 40 MUANG.... o ccecovererrococes 1,000 7,900
Propyl sleohol. oeeeoevoceconees 0 00 Trithylaming. ceeeceecenccnce . 100
)-Propyl MItrete. .. ceeeeveeanses 235 110 Trifinoromonahromomethane... 1,000 4,100
Propylene dichloride. . coeeceeee 73 350 2.4.8-Trinitropbenot, ase Pieric
Propyiens imntne—8kiB......-.. 2 [ acid.
'"r:pyune wae..d.., cocesseseas 300 20 &C&Tﬂmym,b
500 .
R P e R i
Prridine f 3 18 ~resyl B O L
%‘t;';m ol ..: Nﬁ"-ﬂﬂ phasphats S d
~8kin....... L Uranium (ssiubie ennpoands) .
P S (3]
‘:‘:ﬂ %2" fame snd a1 Urantum ((nsoludle eOmPORBAs)cn cen covves o2
Soluble salts oo € Vamnadiom:
Roanel.. 10 V0O, dust ol
" Rotanone (commMereW]) .. coveenerecereces [ “V:C:{ fume. e e
Belentam compounds (8 80) . .cceneeneenaae [ &) 0y | ]
Seleninm m”gm.,,,,,,,,, 008 od Vinyicysnide, ses Acrylonitrile. .....eeeecancncsecns on
Bee footpotes at end of table. See footnotes at end of table.
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§ 1910.1001

TaBLE Z-3—MIXTRLL DOUYPRS

Substance Mppcfe  Agns
Biltes ®
Crystaliine:
Quarts (respirable)......... 20 10mgNDe
CeSI0r+8 C1S10y-2
QUATLE (10181 AOSt) e ceemmemmmrm o S0 3
O0r+2
Cristobaltte: Use ¥4 the %S
value calculstsd from the
eounit or mas formuise for
varte.
dymite: Use }4 the valus
ted {rom the for-
N mules lor‘ qnlardun‘
marphous neloding nstural
distoroaceous earth ..oeceeaee D OmgHp
10y
Blieates (lass '.hlll 1% ery>-
talline silico
Mica. ........ cessernensacsss g
Talc (non-asbe<tos-form) .. 20
‘P”Ie (lnbmm. Use asbestos
Tremolite {see ule, fibros)
Ponjand vemnent. . eeeeee.. 0
Graphite (nsturs!). ...eeeeeo. 1
Coal dust (rvsumhle ‘fraction
Joss than 8% alOa)-...-..-..... 2.4\
or
For more then l',". B10s e rcicemreaees  JOmENMY
%Si0s+2
Inert or Nuisanee Dust:
Reepirable Imction. .. ceees 13 Smg’™M
Total dust. . e [ ] 18mg \?

Convercion factors—
-ppdxaunmuuon mﬂlcles per cuble meter

icies per ¢

* Milllons o particles per cubie foot of slr, based on
mmpinger samples counted by light-field technles,

1 The percentage of crystalline diisa in the {ormuls
is the amount determined from sir-borne wamples, ex-
cept in those instances in which other methods have beet
shaown to be applicable.

1 As determined by the membrans fliter method at
30X phase contrast maguification.

= Both concentration and pereent quarts for the sppli-
eation of this iimit are tn be determinsd from the fraciion
pu-mg [ t!v-a!lmor with the lollowing characterisiies:

onuumu( 1% quarts; if > 1% quaris, G quans

i diameter

Aerodynam. Percent passing
(unit density sphere) seleclut

Bprpopes
-2 1 ]
oRRBRB

The measurements under this nots refer to the os: 0
a2 AEC instrumeat.l’” the respirable fraction of cool
dust is determined with M RE the figure corresponding
$o that of 2.4 Me/M? in the table for coal dust i54.8 Mg/M9,
(39 PR 23502, June 27, 1974. Redesignated
and amended at 40 FB 23073, May 28, 1978]
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