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Title 29-—Labor

CHAPTER XVH—OCCUDPATIONAL SAFETY
AND HEALTH ADIAITUSTRATION, OE-
PARTMENT OF LABOR

PART 1910—~O0CCUPATIONAL SAFETY
AND HEALTH STANDARDS

Standard for Exposure to Vinyl Chioride

Pursuant to sectlonz §(L), Gfcr, ard
8(c) of the Occupational Safety arnd
Health Act of 1970 (84 Stat. 1593, 1325,
1599; 29 U.S.C. 655, 657) Sccreta
Labor's Order No. 12-71 36 FR
and 29 CFR Part 1911, § 1910.33 of Puii
1910 of Title 29, Code of Federal Re
lations is hereby amended in the manner
sct forth belew, in ovder to provids an
Occupational Safety and Health stand-
ard dcaling with the exposure of em-
ployees to vinyl chloride.

1. Background—<«1) Vinul chloride.
Vinyl chloride (chloroethenes, Cliemical

. Abstracts Service Rezistry No. 73014, is5 2

synthetic organic chemical made frem
eLhylene or acetylene and chlerine by any
of several processes. It is the poar
compotnnd of a serics of thermopia
resin polymers and copolrmers
are widely used for containers, wrapn
film, electrical insulation, pipe, conguit,
and a variety of other industrial and
consumer products. Vinyl chloride
been made commercially in this cou:
since 1939, and present production is it
excess of seven billion pounds per vear.
The vinyl ehlcride industry divides into
thrce scgments: monomcer production.
polymer production, and fabricaticu.
Production of the mconomser js a laree
scale continuous process, nvolving ¢
a few firms. There ave comparatively few
employees in this scgment of the indus-
try, because the processes lend them:-
selves to automation.

. Vinyl chloride (VC) is used primarily
in the production of polyvinyl chlerice

_(PVQC),aresin which is produced throuzh

batch processing. The conversion of the
VC monomer into a2 polymer or copolymer
fs an incomplele process, i.c.. not all of
the monomer is reacicd.

PVC is fabricated by a variety of teel:-
niques, including extrusion. injecticn
molding and c¢alendering, to form a fin-
ished product that neceds no further
chemical handling. The vast majo
of emiployees involved in the VC indust
arc employed by fabrication firms. Sucih
firms range in size from those with fow
cemployees and simple equipment to larse
plants Involving many cmployees nnd
considerable capital.

Vinyl chloride (VC), a gas at ambient
temperature and pressure, is a chlori-
nated hydrocarbon, which heretofore nns
been regarded ns having moderate lier
toxicity. The initicl standard, contained
in Table G-1 of 1010.93, established a
ceiling value of 500 parts of VC per n
lion parts of air,

(2) The emcrgency temporary stand-
ard. On January 22, 1974, the Occupa-~
tional Safety and Illealth Administra-
tion (OSHA) was informed by the Ni-
tionnl Institute for Occupational Safery
and Health (NIOSED that the B. ».
Goodrich Chemical Company had re-
ported that deaths of several of {is em-
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ployees from a rafe lver cancer (anglo-
sureoma) may have been cecupationally

related. As a result of this natfication-

and after consultation with NIOSH, and
a joint inspection of the B. F. Goodrich
pilant by OSHA, N1OGH and the Ken-
tucky Departmert of Litbor, a fact-find-
ing hearing was announced on Janu-
ary 20, 1974 «30 FR 3874) and held on
Fekruary 13, 1074,

Injormation obtained from this hear-
ing, particalarly the preliminary reports
of experiments conducted by Professor
Ce:are Maltoni of the Instituto di On-
colozia. Bolomma. Italy, demonstrated
ihat vinyl chlonde induced angiosarcoma
ts at levels as low as 250 ppni, and
vilicr speries at hirher levels. Experi-

1

csure were riot completed at that time.
Other testimeny from medical witneszes
and NIOSH. crd the results of autopsies,
l2d to tize cenchision that the Gocdrich
wovrzers had angicsarcema of the liver
nd thzt VC protably was the causal
genit in the angicsarcomas observed.

In post 21z comments, additional
anmigsarcoma  deaths  were reported
among workers who had been exnoszed to

i3

V¢ In piants cperated by Union Cartide
Corporation, Niresione Plastics Corpora~
t and Goodyear Tire & Rubber Com-
rany.

On the basis of 2ll information avail-
azlz al that time. and the fact that em-
s.ovees were being exposed at levels
around the experimentally observed ef-
fees level of 250 ppm. an emergency
emporary siandard (ETS) was promule
ted on Apru 3, Ivid ww FR 1iod)
grsuany to section 6(c) of the Act, as
29 CFR 1913.93q.

Tais standard reduced the permissible
exposure level from a cefling of 300 ppm
to a I ppm ceiling, and cstablishcd other
requirements. jucluding, for example,
meonitonng and rospiratory protection.
It was expressly recommized that this
ndard liziting exposures to a 56 ppm
ceiling was a tentative, interitn standard,
and that the whole question of expesure
0 VC wouwld be coiisidered more fully
in the light of additional iniormation,
especially the results of experiments
ch were known to be underway at
hat tine.

On April 13, 1074, information and data
were presented to representatives of
OSHA. NI0S8H, and the Environmental
Frotection Acency by the Industrial Rio-
Test Laboratorics. Northbrook. Illinois,
concerning rosults of animal exposure
sipdiss with VC. These studics were
sypoasored by the Manwiacturing Chiems-
ists Associztion. Although only pre-
Hmuinary i nadure at that time, these
results revealed that 2 out of U0 mice
exposed to VC concentrations of 50 ppm
for 7 howrs a day, five davs a week. for
approximatcly 7 months. had developed
angrosarconma of tie liver,

13V The proposed permanent stand-
ard. Based on thie demonstrated evidence
of VC's carcinozenicity in three animal
spacies (rats, mice and hamsters), and
the subctantial probability that VC had
been the causal agent I the cases of liver
angiosarcoma found in workers both here

1

and abroad, OSITA proposcd to roviie
1910.93q and published a comprebencive
proposal (39 FI2 16896y on Mayv 10, 1974,
to protect emplovees from hazrrds of
exposure to VC. ‘The propa-nl called for
Hmtation of emplovee expesure to VC to
“no detectable level,” as measwred by o
sampling and analyticai method sensitive
to 1 ppm, with an accuracy of 1 pmn
+50 percent. The proposal alie called
for the establishment of remlated areus
and limited access to such arcas to qu-
thorized persons. A requirement for
monitoring of employce exposurcs was
proposed, along with engincerine and
work practice eontrols to be impiamonted
when exposures over the detectable limis
were measured.

Resmratory  protection would have
been required while enunecring and work
practice controls were being implemented
or where cxposures exceeded the per-
missible limit even after fcasitic ens
ginecring controls were instituted.

In addition, the pronoscd
included requirements for med surs
veillanee, protective clothing, ¢ zency
procedures, training, specific protoct!
during maintenunce and decenta:
tion operaticns, transportatien loading
and unloading operations and rrcords
keeping.

(4) Hearing on the proposal. The pro-
posal., as publizhed on May 10, 1373,
allowed 30 davs [cr interested pnariics to
submit written comments and 6 reguest
an informal rulemaking hearing. In-
formal contacts with OSHA s:aff and
early resporizes irdicnted rhat tha cuh.
Ject was of great interest and imuciiance
to many persons. Because of the lomited
time available Lefore expiration of the
six mouth peried provided in secction
G(c) (3) of the Act for promulsation of
a final standard. it was decided to hold
a hearing 28 soon as possible. Accord-
ingly, on May 24, 1974, a2 notice of 2 hear
ing was pubiished (39 FR 18303, sotting
a hearing date of June 23. 197i. The
hearing was conducted from June 25
through June 28, and again from Juiy
through July 11, before Admin:
Law Judge Gordon J. Myatt. Al cl-
panis wera given the opportunity (]
sent testimuny and to cross-e ne
other witnesses, Persons participating in
the hearing were given until August 23,
1974, to file additional posthearing com-
ments. including various items of 1for-
mation which were requested during the
examination of witnesscs.

(5) Economic and technical impact
study. During the hearing, OSHA doeter-
mined that additional facts wowld be
needed to determine the practicaiity of
certain aspects of the propased stond-
ard. Accordingly, OSHA contacted an in-
dependent consultant, Foster D. Sncil
Corporation, to conduct stucics ot the
feasibility of compliance at varipus ex-
posure levels, including thiose proposed
by OSHA and others advanced by m-
dustry spokesmen. Sncll was al-o com-
missioned to collect information resarvd-
Ing the cconomic costs of comyliance.
This action wis announced at the cluse
of the hearing. and Judge Myate fuvther
announced that the record would be kept

hdard
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open for a perfod of time beyend August
23, Lo allow Interesied perzens (o comns
ment in writing on the study. On Ausust
26, 1974, OSHA announcea that the pre-
lminary study was aviulable and vhab
comments were to be submitted no later
than Scptember 6, 1974 (32 'R 30844).
On September 13, 1974, OSHA iavited
comments on both the preliminary and
the final study. which was to he recewed
on or before Seplember 25, 1974 (32 FR
33009).

{(6) Eruironmental impact statcments.
A nolice of intent to filec ah environmen-
tal impact stalenent assessing tiwe ime
pact of & proposed standard onl occu-
pational exposure to VC was puolisihed
in the FrocaaL RY¥GISTER on Abtil 24,
1974 (33 FR 14522). The notice iavited
any person having information or data
on the enviroiumental impact o submit
it to OSHA by May 17, 1974. On June 12,
1874, o dcaft environmental mpact
statement was prepared and circulated
{o all interested persons. Ten eopics were
forwarded in the Council of Environ-
mental Quality (CEQ), which published
8 notice of its flling and availability in
the Feorrat REGISTER on June I3, 1974
(39 FRR 22975). A 45 day period was al-
lowed for the submission of comments on
the draft statement. On September 3,
1974, the final environmental impact
statement was prepared and a copy of it
and ell substantive comments were sent
to appropriate govermunental ngencies,
privale organizations, and other iter-
ested petrsons. CEQ published a notice of
avedability for tho finmal starsmont on
Sepwember 6, 1974 (39 FR 31330). The
submission of comment was invited un-
til September 25, 1974, The final state.
ment and all significant commerts have
been carefully considered in ariiving at
the final standard on occupational cxpos
sure to VC,

{1) The record. The record in this
proceeding is one of the most exhaustive
ever relied upon by OSHA, It consists of
pre and post-hearing commentis and
testimony received at boih faciiinding
and rulempking hearings, the studies and
inspections conducted by OSHA person-
nel, the environmental impact state-
ments, the economic and technical
impact studics, and all other relevant
informalion, In all, over 600 written com=-
menis have been received. with more
than 200 separate oral and written sube
missions made with regard to the two
hearings. The record itscif exceeds 4.000
pages. Employers, employees, labor
unions, public health groups. independ-~
ent cxperts, physicians, research sciens
tists, and speeialists in many ficlds have
been invited to submit information and
have madc their views, kuowledze and
experience available to OSHA. The en-
tire record encompassing these submis-
sions was thoroughly reviewed and
evaluated in reaching the determina-
tions sct forth beiow. ’

11. Findings rcgarding carcinoaenicity,
exposure levcls and feasibility—1y Car-
cinogcnicity of vinyl chloride. ‘The car-
einogenicity of vinyl chloride for three
animanl species (rat, mouse, hamster) hns

been documented on the record by the
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studies of Multonl and Bio-Test Lahora-
torics. Morcover, Malton's investications

‘have demonstrated a dose-dependent re-

lationship lor induclion of tumors fie.,
more tumors occur at hicher exposure
levels), including aneiosarcoma of the
liver. in rats. The investientions of In-
dustrinl Bio-I'est Laboratories have tlem-
onstrated a similar relauonship for
both rats and mice. These investigators
have iduced angiosarcoma of the liver
in rats and mice at exposure concentra-
tions of 30 ppm, and in hamsters at high-
er concentrations of exposure, Additional
tumors involving other ornans, including
the kidueys, lungs, and skin of exposed
animals, were also observed in frequen-
cies much in cxcess of control animals,
The incidence of Ltumors in mice in the
Industrial Bia-Test Laboratovies investi-
gations is particularly pertinent. Of 200
mice (100 males, 100 females) #xposed to
50 prm of vinyvl chloride by inhalation for
eleven months, 100 died. Sixty-four ani-
mals died without gross postmortem
patholopic examination being performed.
Of the 36 remaining animals for which
A gross postmortem patholorsie examina-
tion was performied. 13 (3G percent)
were found with liver tumors including
angiosarcomas)., 21 (58 percent) with
lung tumors, 9 (25 percent) with skin
tumors, and one with a kidney tumor.

According to the 1970 report by the
Surgeon General's Ad-Hoc Comunittee
on the Evnluation of Low Levels of En-
vironmental Chemical Carcinogens, the
finding of cancer in two or more animal
spbecles mav be extrapolated to indicate
a carcinogeme hozard to humans. Here,
such a finding was made in three species
that were cxposed {o VC by inhalation—
a route comparabie to employee ex-
posure. In addition, there were at least
13 confirned cases of augiosarcoma of
the liver among emplovees exposcd to
VC, a particularly significant number in
view of the extreme rarity of this cancer
in the U.S. aduilt male population ttesti-
mony of Dr. Marcus Key, Director of
NIOSH. at the rulemaking heaving).

The findings of augiosarcoma of the
liver in both experimental animals and
exposed employvees is compelling evi-
dence that exposure of humans to vinyl
chlovide Induces this tumor. Industry
spowesmien, at the hearing, conceded
that VC iz carcinogenic for humans (e.g.
testimony of Dr. McBuwrney, Rulemaking
hearing, 1041). Accordingly, it Is con-
cluded that VC must be regarded as a
human carcinogen, and the probable
eausal agent of angiosarcoma of the
liver, and that exposure of employees to
V& must be controlled.

Additional evidence of twnor induction
in 2 varicty of other organs, ineluding
lung, kidney, brain and skin, as well as
nou-malignant alterations, such as fi-
brosis and conuective tixsue deteriora-
tion. indicates additional oncogenic and
toxicologic properties of vinyl chloride,
which must be considered In establishing
control regtilations, «(Sce testimony and
results of studies by Bio-Test Labora-
torics, Taborshaw-Cooper,  Maltond,
NIOSIH. and Sclikofl.)

\2) Erposure limits. Upon finding thay
exposure of employees to vinyl chiloride
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may create a carcinogenic hazard. the
amount of cxposure which (s hazardous
must be determined. ‘'The Surpcon Gen-
eral's Ad Hoc Committee referred to
above concluded Lthat sale exposure levels
for carcimogenic subsiunces caunot be
scientifically determrwed, This position
is supported by the Lesumony of NIOSH
at the hearing, ils recomnmendat:ons for
a standuard of no detectable level, and by
the Lestimony of expert witnesses from
the National Cancer Institute.

Scveral witnesses and persons who sub-
miticd comments have taken a contrary
vicw and have suggested Lhat man is less
sensitive to biologic abervations induced
by vinyl chioride exposure than exp
mental animals, Proponents of this posie
tion have argued that if humans were as
sensitive as rodents, an “epidemic” of
eancer resulling from VC cxposures
should have aiready UbLeen dizzoverad
among employees. They alse arrue that
the emnloyces in whom tumors have becen
observed are those who have consiceragle
employment expevicnce as poIvimerina-
tion reactlar cleaners. Becouse it is cen-
etally agreed that reactor cleaning i
volved highh rxposures to vinyi chior
in years past. it is argued that t ar
levels currently founid in the werkpiac
have not induced cancer and are there-
fore safe. We reject this arqument.

The fact that approximately threee
quartets of those employees with the
longest exposure to VC (greater than
20 years since initial exposure) have not
yet been located, makes it impa
datermie the 20tyd! mrmhar A7
empioyces. The cases of liver Lnory ob=
served to date have an average iatency
period, since initinl exnosure. of approxi-
mately 20 years. If it is assumed that in-
duction of angiosarcoma is 2 dnse-ve-
lated phenomcenon, and if employees en-
gaged In cleaning reactors did, in act,
receive larger doses of vinyl chloride. it
would be expected that such tumors
would be observed earlier for this em-
pioyee population. For this reason. the
significance of presumed lower dosgs
cannot be accurately assessed untid a
longer period of time huas passed. as a
tonger induction period would be
cxpected. ’

Initintion of exposure to chemical
carcinogens and induction of cancer are
not necesasrily synchronous events. Be-
enuse of the physiologic complexities in-
volved with carcinogenesis. induction of
tumors does not nccur i all emnloyees
with simtlar exposure histories, For ex-
ampic, Dr. Schueiderman of the Na-
tional Cancer Institute emphasized dur-
ing his testimony that only about a fifth
ol longer-term licavy smiokers deveiop
hing cancer. Accovdingly. the industry
contention that expasure levels have
been dramatically reduced since tne
1940°s is not reliable evidence that cure
rent levels of exposure are sate.

Some industry spokesmen also sug-
rested that the apparent nonrandom
distribution of observed ecancer in em-
ployces may indicate an exposyre thres-
hold for tumor induction, based on varia-
tions in the workplace desiun or prac-
tice and resultant employce cxposures
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(testimony and questioning by Tenneco
Chemicals, Inc). It hias alio been cm-
phasized that in only 3 of 8 polyvrieriza-
tion plants where cmnloyces have been
exposed to VC for more thall 20 years
have any empluyees develeped angionar-
coma of Lthe liver, 'This arrument i very
similar to that raised eoncerring vari-
ability of past cmpiovce cxposure. Ale
thous,b geographic and workj:ractice dit-
feretices may ultimately be demmenstrated
to bie factors i distribution ol angiosare
coma, sufiicient information i unavail-
able to cxclude from consideration of
risk those cmployees in workplaces for
which cases of augiosiarcoma ave unot
becn obiscrved.

It hns alse been supgested that the
absence of cancer in a population of 335
Dow Chemical Company polymerization
employees monitored over a period of 7

years, indicates that exposure to vinyl

of less than
by Dr. Cook,
submitled at the heoring by Dow Cheme-
jcal Company.) However, fhe aroup sur-
veyed did not inctude ail workers who
had heen exposed, and the missing em-~
ployees inclwied many who had the

chloride at concentratio:

‘longer term (over 20 years) cexposures.

Morecover, the statistically insimmificant
size of the sample population decreases
the possibility tbhat tumicrs would be
observed.

Dow also presented preliminary data
in tcstimony at the hearing on the pos-
sible metabolic pathways of VC. The
hypothesis presented was thot VC may
exery s calvhiunuing edvl B & ickav-
olite, and that the metabolite is pro-
duced only when VC is mrtabolized by a
secondary metabolic pathway operating
only when enzymes reculating the pri-
mary pathiway are salurnpted, as would
be the result at higher expgosures. The
preliminary data indiecatcd the possi-
bility’ of an additional pathway for
metabolism of VC in rats exhosed to con-
centrations of VC in excess of 220 ppm.
However, the occurrence of angio-
sarcoma in both rats and mice at VC
exposure cencentrations of 80 prm in-
dicates that if a metabolite cf VC is the
ultimate carcinogen. then it must be
generated at lower exposure concentra-
tions in these species. Althoush this re-
scarch may be helpful to the thorouzh
understanding of the carcinogenicity of
VC, it appears that it does nnt yet offer
evidenee which can assist in determina-
tion of safe exposure concentrations for
employees, or even that such safe exe-
posures exist.

A number of witnesses representing
employvers have stressed that there iz no
evidence of caftcer, cither in employecs
or experimental animals, at exposure
concentrations of VC less thian 50 ppm.
(Sece ¢.8., testimony of Fircstone, Ten-
neeo Chemicals.) The cotelusion of these
witnesses was that no decistion can be
mncie concerning risk of expusure to VO
at coneentrations less Lhan 30 pinn.

On the other hand. the testimony of
most expert witnesses, including some in-
dustry bfomedical cxperts, stated tiat
quantificatlon of a safc cxposurc cone
centration is not posxibic with the pres-
ent state of scientific knowledge. (Sce
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e.g.. testimony of Selikotf, IMirestone, NCI,

Cand NIOgIL)

In our view, the demonstration of can-
cer {nduction in hun:ans al a partieular
level is not a prereguisile Lo a determina-
ticn that a substance represents a can-
cer hazard for humans at that level. 1t
would Le Imprudent to usswnmc man to
be lcss rensitive Lo VC exposure than ex-
perancntal animals in the absenice of
conclusive evidence. It would also be un-
founced to assume thal animals witl not
devilop tumors when exposcd al conecen-
trations of VC of less than 59 ppm.
Shuid a sufilciently larze number of cx-
perimenial anhinals be caposed to VC at
conceantrations of less than 50 ppn,
Schnsidernmian said that it weuid Le ex-
pected that some would develop VC in-
duced tumors.

3y Feastlility, There Is virtually no
dispute that most, if not wli, fabricators
are cwrrently capable of reaching ex-
rosure icvels of 1 ppm throusn engiitcer-
ina conrtrols. These emnlorers employ
well ever 93 nercent of il eraployees ex~
posed to VC. Indeed, several fabricators
are aleeady oparatine at thia level (see
SPI testimonyy. However, industry
spokesmen have universally clainicd that
it is infeasible for the VC and the PVC
industries to remain below 1 ppm con-
sistentlr, using engincering controls. In
addition, the Snell study on technical
feasibility concluded th-t a 1 ppm ceil~
ing is not feasible for the VC and PVC
imluch-xes mth pre\mt t"cm olouv.
that ti
tain iswer e 'n. Iovile Llda W TV
industry. Labor union snokesmen and the
Heolthy Research Group, Inc., however,
have suggested th'xt such a le\el is ate
tainable.

Since titere 1s no actunl evidence ihat
any of the VC or PVC manufacturers
have alreedy attained a 1 rpm level or in
fact instituted all available engineering
and work praclice controls, any estimate
as to the lowest feasible level attainable
must necessarily invoive subjective judg-
ment. Likewise, the projections of indus-
try, Inhor. and others concerning feasi-
bilitx are essentially conjectural. Indeed,
as Fireetone has suarested. it is not pos-
sible to accurately predict the degree of
improvement to be obtained from cn-
ginecerng changes until suci changes are
actualls implemented.

We acree that the PVC and VC estab-
lishments will not be able to attain a 1
ppm TWA level for all jeb classifications
in the near future. We do believe. how-
ever, that they will, in time. be able to
artain levels of 1 pom ‘1WA for most job
classifications most of the time. It i= ap-
parenit that reaching such levels may re-
quire some new technoleey and work
rr\c'ke« It mw asn bc neeessary to

incdustries. In ‘ln} ev rnt .he VC and I’\/C'
mduetiies  have already made egreat
strides in reduchyr exprosure levels. (See
testunony of Dow Chettical Co., TIR 973).
Tor example, 13, 1. Goudrich testiGed
(TR 11200 that it has reduced average
exposure levels in several PVC plants
from 35-40 ppm early this year to 13-13
ppm at the time of the hearing, We are

confldent that Indusiry will continue to
da so.

(4) Conclusions. The conclusions e-
low are basied on o thuron:n review ancl
cvaluation af il the cvidence submrtted.
Where decisions can Le bascd on record
evidence, this has been done. Where,
however, [actual certaintics are laelnys
or wiiere the facts alune do rot provide
an answer, policy judgments bave been
mode,

‘I'here is little dispute that VC is car-
cinoizenic to man and we o conclude.
llowever, the precise level of cuparur
which poses a hazard and the b
ol whcther a “safc” expoesure
cannot be dr‘l‘m'u\cl, answered on lw
record. Nor is it clear to whal cxtent
exposuros can be feazibly reduczd, We
cannot wait until in mrunk.lc answers
1o these nuestions are available, barnu e
lives of cawployess ure at to. There-
fore. we have had ta ex e our hest
judgment on the Lasis of the best av.il-
abic evidence, Thesc judiacnts have re-
quircd a balancing process, in wiiich the
overtiding censideration has been the
profection of emyployces, even those who
may have recular expesures to VC
throughout their worling hves.

Dased on the avoilaile evidence and in
view of the above considorations. ineiud-
ing feasibility, we belicve that emnlovee
exposures Lo VC muct ke reduc od foaal
ppm time-weiziited av
also kelieve that PVC and VC o<i 3
meants will, in time, be able to attain that
k".el th r engineering contrals, and

)

A mn dea SV dean
i oCa Lo o mowie '

mfdmtc iuture.

In addition 1o the TWA requircnrent,
we have established 2 3 ppm ceiling
(averaged over a 1S-mivute pericd) in
order to prevent exposurs of emplavels
to unacceptable hich excursions. From
ail operation standnoint, this ceiling
level is realistic because minor escur-
sjons up to the ceiling level are liely lo
ocaur on a regular bosis,

IIL. The final standard —1) Scone aid
eprlication. Doti the ETS and the pro-
posal would anvly the standard to the
enifre VC industrr, includite manufac-
turers of VC and P\C and {abrieazors,
but exeluding emplovers Landling cr
‘llx:\cmg fabricated procucis made f{rom
There is no disnute that a standzrd is
required for the monomer and poiymer
industrics. However, the § Szciety of Plas-
ties Industry (SPIY and various fubricn-
ters (sce testimony of Goedyear, Gen-
eral Cable, efc} reccommended that
fabricators be cxetuded from e ste
ard. or that a ccparate requirement o2
edablished for them Because muny of
them were alrewdy at or below thie pra-
pos=ud ceiling lovel.

The record evidence ¢stablizhies tin
¢ least some cuplovees in tiwe Sabwient-
inzg indusiry are caposcd in exeess of the
rermiissible conteol lnnits (See N1OGIE
testiimony, T WG Robintech TIL g2y,
In tiese cirewmstances, we teliove that it
Is imprudent to grant a blaanket esemp-
tion for all fabriuators. Therefors, the
finad standard s applicable to the Tabri-
cation industry, £s well as the monomer
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and polymer Industrics. Employers who,

in fact, are substantially below the ex-
posure limlt will be subjected to only
minimal burdens by virtue of the “action
level” to be discuzsed belows.

‘Where cmployers in the fabricaling
fadustry have expostires approaching the
renissible liinit, they will appropriately
be subject to the standard., Fwployers
handiing or usiug {abrieated producls
made of PVC were nob included in the
ETS or the proposnl and are cxeluded
from the final standard. This conclusion
is hascd on the absence of ad~quate evi-
dence of exposine to VC in these opera-
tions. The final standard clarifies the ex-
emption by defining a fabricated prod-
uct as n producl made wholly or partly
from PVC which docs not requ:re further
processing  at temperatures. and for
times, sufticient to eaunse mass melting of
the PVC. SPI and othiers cef. TR, 344)
requested that PVC resius with less than
0.1 percent residual monomer be ex-
empted {rom the regulation now, and
that ihe exembption level be reduced to
0.01 percent in three vears. SPI sugcested
thul the exemption of materials with less
than 0.1 percent of 14 carcinomens from
29 CI'RY 1210.93p (39 FR 3756} was an
appropriate precedent. The cases arve not
comparable, because nto atlemit had been
made {o set air concentration limits for
the 14 carcinngens. The record did not
include information that reliable moni.
toring and measuring technigues were
available. Moreover, the exempiicn did
NoL exeinpl airvocic races of caicino-
gens. The administrative cutoff was pro-
vided to avoid regulation of materials
about which there was-no health haz-
ard information, and which would have
broadly extended the application of the
regulation bevond the record. Herein,
no information was presented to show
safc concentration results fromn the use
of resins with specific levels. Indeed, the
proposal to chinge the level Izter. when
improved technology would permit such
reduction, would secem to indicate that
SPI has doubts abcut the safety of 0.1
percent residue level. Diamond Shanmvock
(Exhibit 14 lestified that theve is no
direct relation. They indicate that the
airboyne concentration is more related
to' the physical form of the resin and
the ventilation provided. Also, monitor-
ing data from industry (ef. Exhibits 131,
168, 1702 and OSHA (Exhibit 151) indi-
cate that levels in cxcess of 1 ppm inay
be found in fabrication operations. In
view of these facts and of the opportunity
for employers to discontinue many duties
upon a showing of no exposures nbove the
ection level, it does not appear that any
residue excmption is either justified or
necessary at this time. This course also
agreces with a number of industry pro-
posals (cf. TR 660).

SPI (TRt 315), among others, asked
that compounded PVC pelicts be exe
empted from thie standard on tiie grounds
that the peliets had too low o residue to
cause harmful or measurable cmissions.
While it appears that PVC pellets would
have a lower residue level than virgin
PVC, the fact that the ncllets must be

 heated to a molten mass at the same
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temperature as PVC. for {urther pro-
cessing, indicates that a potential for re-
lease of the residae still exists. I ap-
pears that the exemption of fabricated
products should be limited to just those
items winch will not underno such mass
heating, Further, the opportunity to
demonstirate that exposures ire below
the action level, and thus, diseontinue
muny dutics of the standard, provides a
more positive control and an adequate
relief.

(21 Permissible exposure limit. The
standard scus an exposure limit of 1 ppm
averacerd over any 8 hour pericd, and a
ceiling of 5 ppm averaged over any per-
lod not exceeding 15 mintites.,

As more fully discusced above, this
limit is hased on an evaluation of the best
available evidence and on a judsment
that the hezlth and safety of em:l
must be proiceted to the fui
feasible. In view of the fact ti:n
of VC in the VC and PVC manuiacturine
processes are variable, the 1 ppm ceiling
level provided in the proposal would
require maintenance of an average level
sienificantly more difticull to atain
throuch feasible engineerinz controis.
Therefore, the exposure limit prescribed
in the proposzal has been reiected.

(3) Action level, The final stindard,
unlike the 1:'rs and the pro,\n u]. pro-
vides for an “action level”
TWA, one-hailf of the perm
posure limit, The purpose of the action
level is 19 minimize the imnract of the
ceavgdard on the emnlorars whn have
attained exposure levels well beiow the
permissible limit. Thus. where the re-
sults of mouitoring under prragraphs
() (1) or tdy(2) demonstrzie that no
emplovee is exposed in excess of 0.5
ppm TWA, employers may, in ellect, be
exempted [rom some provisions of the
standard. For example. fabricators who
are below the action level are not re-
quircd -0 provide medical surveillance or
to monitor again, unless the emvloyer
has reason to suspect that any emplovee
is cxposed in excess of the acticn level.
In our judsment, exposures Lelow the
action level do not present o sufficient
hazard 1o warrant apnlication of the ene
tire standard to the many cmplovers who
are or will be below that level.

4y Moattoring. The final standard,
like the proposal, requires that individual
emplovee exposure levels be determined.
This may be accomplished by personal
or area monitoring. Some witnesses and
persons who submitied comments did
not uundersiand the meaning of the term
“95 percent confidence level”™ in the
proposal. Essentially it means that the
employer is required to take 2 sullicient
aumber of measurements so that the re-
sults cbiained ave statistically valid. We
have malified the proposal to establish
accuracy range requirements for vartous
measurement levels, These ranges are
narrow eroich to ensure that o deter-
mination of compliance can be made, and
broad cnough to allow the application
of a variety of technologics

All covered employers are required to
conduct {nitial monttoring. Where moni«
toring and measuring results are at or

o

‘missible exposure Limit solulv

35893

below LI:¢c action level, no further monti-
toriug Is required unless the employer
has reason to suspect that any emplovee
is exposed in excess of the action icvel,
or unless changes have been made in
nroduction, process, controt, type of resin,
ete.

Where the exposure level, without re-
gard to respirators, exceeds the permis.
sible levels, monitoring must be conduc-
ted at least monthly. \Where cuposures
are less than the permissible levels, but
greater than the action level, monitoring
must oceur at least quarterly,

15y Mrthods of complinnce. ‘The stand-
ard. lilze the propoezal, requires Ltha
ployers immediately institute
enainceving and work practice mmrola
to reduce cxposures to at ar below the
permissible exposure limit.

Where feasible enzinecring and work
practice controls will reduce
below the permissible ovels,
be instituted. Where such contro
not reduce exposures below thie »
sible ievel, they must noncincless ne im-
plemented to reduce esposurcs to the
lowest practicable ievel. and be sunpie-
mented by the use of resniratars to pro-
vide the necessary protection. Thore-
upon. a continuing program of enzinear-
ing and work practice controls must be
institited Lo reduce exposures (o the low
cst practicabie level, When expesure
at or below the perm © oxposure
limits, the program may be Giscontinuad,

In addition, a plan for arive
Qw.! b.. an (\nrvhn nqd RYRR ¥}
methods must be draen up ad be
available, upon reguest, te ropresente
atives of OSHA and NIOZI,

Wc recognize that many cnpiovers
covered by the stamdard can not cur-
rently acliieve compliance with the per-
by the use
of feasible engineering and wo ctice
controls. The record also refiects brond
generic distinctions between the compli-
ance capabilities of the \'C and PVC
industrics. Some industry sposesmen,
including SPI (TR. 353-362), recom-
mended that @ schedule of differeny por-
missile exposure limits and compliance
dates be established for the VC and PVC
seaments of the industry.

This view assumes that {he ability and
the time requived Lo feasibly veach in-
creasingly lower control levels is similar
within each industry, but differs mark-
edly between industries. While the record
docs suggest that such differences do
exist between industries. as noted above,
it is clear that intra-industyy dilferences
also exist. Thus, the ability and time re-
quired by each employer to attam lower
control Jevels may depend upon such
factors as the climate in which tie plant
is Jocated. the age of eauipmoent. the size
of reactors, or the Lype of resin monue
factured or used. (Snell study. Firestone
testimony. ete.)

Menitoring data also tends to suppert
such  intra-industry  varudions, See,
e.g. Dow, Firestone, Tenneco.)

As nhoted above, the standard requires
all emiployers to institute {easivle cngie
neerityg controls to the tullest extent and
Lo continue to improve and apply engis
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neering controls until full comniiance is
achicved.

We have not established sy o
for full complinnce throu:n en:ince
controls because we are presently unuslie
to determine when it wiil be {casiuic for
niost establishments to reduce exposure
Jevels Lo the, permissible level.

We also believe that the requirement
that cach emplover reduce air:orne con-
centralions to the pennissible level. or
to the lowest level fensinle as soca 2
practicable will provide for intrr-iz
try and Intra-indus<try techinol
ferences which do exist.
ihe sclling of scparate &
ards on the basis of the coner
and conditions in each ind:

(6) Regulaled arcas. The
standard would have requirs -
lated areas be estaniished. tfar ocoesz e2
mited to authorized emijiovecs. and
that daily rosters or summiries ef e
entering be kept for at lenst 29
objection to these reguiremant
asserted that such contvdl ol
not necessary from a hcalia
Sccondly, it was ctaimed tiiat e
trols would interfere with o.,c:u..m:x
preventing access of needad emnioy
non-cmployees. such as  contr
truck drivers, customers and consul

The purpose of esiabiishing re
areas {n the propesal was (o
risk of exposure to as few e¢mpioyees as
possible. This concern is still paramournt,
and thus the limited cccess feature re-
mains. The final standard ame-w‘; e
proposal slightly to aAo authorirs
persons” to enter regulated zreas. This
change, it is felt, will nlla\v operations to

continue without undue

The final standard has 21s0 herease
length of time daily rosiers must te
maintained from 20 lo 20 years. This
change was based largely on epidemic-
logical considcrations. (See NIOSH testi-
mony, tr. 119.)

(1) Respiratory protection. The final

. standard, Jike the proposal. requires the

use of respiralors where eniglorce ¢xuo-
sures exceed the permissitie conyot level.
Industry represen(atives mads a number
of objections to proposed reguirvemonts
for respiratory protection. They
that the “no detectable level™ would ¢f-
fectively require continuous wearing of
respiralors in PVC and VC plants, and
that this is not feasible Lecause respivn-
tors are cumbersome, present a sajety
hazard, and cmployces weuid noi use
them.

We would acrec lhat respirators have
many drawbacks; the proposal rot
contemplate them as a final solution. The
record shows that tiie PVC
ticularly may neced several years L' Iore
plant environmental levels can ke re-
duced so that respirators are nece
only occassionally. However, we cannot
agree that respiratory protect:on showid
not be required simply because it iy in-
conventent. mny require addiziona! ror-
sonnel, interferes with production. or
may require extensive retraining of eme-
ployces and restructuring of work yrac
Hees. We have carcfully considercd nll

the objections, and have conciuded tiat.
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vothle exponnirse lunit,
Lo allords e e

CO- Fonrnlro oy,

While expnsures tn exeess of the per-
missible level do constitute a hazard, we
believe that it is necessary to mitigute
some of the problems associated with
implementing a procream of respiratory
protectinn while employees are being
fitted and trained in respirator use, and
while other adjustments which may he
required are implemented, Therefnre,
until Junuary 1, 1976, where exposnres
are not in cxcess of a 25 ppm ceiling.
eachh emi:ioyer mist provide each em-
plovee with an appronriate resprirator.
However, emplaces whose exposures do
not cxceed a 23 |.om ceiling, may decline
to us<e the respirater, in which ease the
empiover 13 not ehlignted to require its
use, Dunngz this adinsiment period, em-
plovees will e trained in the uses. pur-
cens and limitations of respirators, and
e hozarads of extosure to vinvl chloride.
Alereover, cach empiovee will be noatified
N writing i Ire has been exrosed in ex-
cess of tl.e permissible exposure limit.

Where ewosures exceed a 25 ppm ceil-
ing, resniratory protection is mandatory
in lizht cf our judpment that much
grenter riziis are associated with such
exrosures.

The provisions in the final standarad

regarding lie selection and use of respi-
ra»or.\' prowrctive devices differ from
those in tne prejrosal. The descriptions of
atmosphiera-susnlving  respirators heve
b2en reviscd to indicate more clearly the
trnee nf ¢avicar intanried. and the movi-
mum permissible concentration level for
each dovie: Miovcover, the number of
types of aimesghere-supplying deviess
has been incrensed.

At the kaoring Mr, Edwin €. Hyatt, an
OSHA cornsultant, made suzaestions re-
garding the usc of particular respirniory
devices. Wa have concluded that his sug-
gestions aur¢ meritorious. Therefore. the
provisinns for sclection of atmosphere-
supplving davices foilow closely the rec-
ommendaticns cam rived in his testi-
mony of SPI and B. F. Gondrich? (IR
with Huptl's sugrestions. (See eg. tecti-
mony of S§PI and B, F. Goodrich «TR
g5 {T* We had originally omitted air-
purifving respiratars because none had
been approved by NIOSH for usc acinst
VC, prinecinally because they lacked in-
dicators to siznal the expiration of the
service life of the sorbent. Hyatt and
other witnessee discussed in detatl the
desivability of being uble to use canisiers
or cartridye air- pnrlf:,mg respirators,
provided a sorbent could be shown to
effectively absorb vinyl chiloride with an
adequate service life. Recently, OSIIA
has received respiratory data from lako-
ratories recarding the effectivencss of
commercinlly available canisters and
cartrudges tur vinyl chloride. These eval-
uations were couducted separately by
NIOSIH and Ly the B F. Gooedrich (‘om-
pany and submnitted to OSHA (u post-
hearing comments. The rexults {ndicate
that certain presently available canis-
ters and cartridees effectively absorb
vinyl chioride nt relatively low concen-
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trations. In discussions of there fndinos
with NIOSH, it has indicated that 1L is
willing to consider on an cxpedited hais
the approval of alr-purifying respirntors
for we noainst VO Conseguent! :
have incivded thres types of ar-p

ing resphrators in the list of ncceptabie
units, subject to the approval of su~a
units by 2(OSIL The 'm\xmmm (‘U.‘.(U‘
txauon for which cach resp:r
be wied 15 based upon our (.'
of the data submiited by NIOSIL ‘.x:(i
cesBie

Goodrich. Decause air-purifying
rators ¢o ot indicnte rorbent ¢ h.n
or hrea:
has no it unn “::rmnz ok
levels for wiich these devic
strict acd=unistrative contrels =i
quired for their use. Such couirois
clude 2 program W assure
placemont of eznisters or crrt
an alarm system to alort emplorees wien
vinyl chloride concentrations cxeecd the
concentrations allowed for the particu-
lar type cf reseirator in use.

8) Haardons opcrations. This is a
new secticn within the final st
encompasses esscntially the prop
requirenierts for maintenance and cin=
contamination Lhut has restrted them
terms ol rericrrm
greater feaindl

with such operations. The intent of tie
new secticit is to protect empisr en
gaged in activities that pres 31

exposure to vinyt ehloride in
permissibic lovels. An exampis would Se
the cleanine of a filter where resin con-
taining high residual monomer s
frannad,

The proroaxl’s requirement for
body, imnervious clothing has baen

Iaced Ly tie dircction 19 use
garments suited {o the partic
tien arnd probable extent of exp
Thus, fuli-body clothing {s not ab
necessaly. and is therefore not requived
where less protection {5 m!mmu
cessel entry fails within the dc
of o hazardous opevation, the v
seetion of the preposal has beir
froni the final standard.

(9 Errcreency situations. T2 delini-
tion of emergency has been recast in
terms of an unexpected massive release.
The main objectinn to the section on
emergency situations in the proposal w
that, as the term was defined.
ordinary lcaks or operations resull
a smzil release of vinyl chlor d
considered emergencies. This was ot
the int:nt of the proposal. Tue onal
standard has been clarified to corvect
this an . It should be ncted tha
the written operational plan required by
the standard need nect be developed for
minor excursions atove the permissible
exposurs Ienit, and that such excursions
need not be reported.

(10 Sivns and tebels. The thrust of the
sians and labels scction is 12 appre
empioyees of the cancer ard fire haz
ards. No objections have been,rused with
reepect to informing employees of the
ire haraed. Huwever, a number of ob-
jections were raised at the liwe and
fn written submisstons to the Tequure-
ment titit the word “cancer”™ 2ppear on
all signs and labels. The principal argu-
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ment advanced aralnst {ts use was that
the lerm '‘cancer” or ‘“cancer-suspect
agent” scares employees and thnt in-
stead, the messane should conthin in-
structions on how o denl with the sub-
stance (TR, 347). We helieve that a
diluted form of warbing will ot suffice.
We apprecinte the concern of employers
with the reaction of their cmpioycecs, But
we consider it imperative that a worker
be fully informed, and that he realize the
possible risks invelved iu his cecupation.
Coupled with the training requirement
in the standard, we belicve that the sisns
and labels required will adequately in-
form cmployees of tlie harzard. In addi-
tion, such sizns will warn unauthorized
personnel to keep ont ol reaulaled arcas.

The proper application of most protec-
tive measures requires an amecunt of
training and indoctrinaticn of emplovees
that cannot easily te cenveyed on a sign
or label, Also, the varicty of measures
that could be nreseribed would result in

- an unwicldly or excessively detailed leg-

end. Consequently, the required message
on signs and labels will not include in-
formation on precautions, relevant
symptomns, ete. The addition of suitabie
information by the employer would be
permilted, providing it does not detract
in any way from tho reaquired statement.

The requirement in the proposal for
labeling containers of viny! chloride hasg
been amendcad by deieting the reference
to the possible hazard of violent polym-
erization. Very little information was
developed on this hazard during the
standi a-setling padivatae. b dols ue-
pear that this hazard is essentially under
control and that the fire and carciro-
genic hazards at present are the most
significant. Since labeling or placarding
that is in compliance with the U.S, De-
partment of Transportation regulations
49 CFR Part 113, Subpart H) alrcady
warns of the fire hazard, only a state-
ment concerning the carcinogenic haze
ard need be added Lo the Department of
Transportation labels.

(11) Bledical survcillance. The princi-
pal questions that have been raised re-
garding medieal surveillance are the
necessity and efficacy of requiring cer-
tain specific serum enzyme determina-
tions (SMA-12 series) and the applica-
tion of medical examination require-
ments to the fabrication segments of the
industry where employees are exposed to
lower levels of VC. Thic objection has also
been raised that the specification of tests
and procedures interferes with the ap-
plication of advances in medical knowl-
edge.

A particular difficulty in considering
medical surveillance is that the most
commonly discussed lesion, angiosar-
coma of il liver, currently cannot be
dingnosed until the victin is terminal
and. usually, within months of deatily,
Precursor physiologic alterations, which
might be reversible, have not yet been
directly asxociated with the lesion. Con-
sequently, there are no specitic diagnos«
tic tests which can be prescribed which
will determine presence or absence of
this tumor at an carly stage of develop-
ment. However, most medical witnesses
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Indicated that the medieal tests proposed

Care currently ihe only ones aviilable

which are uxeful for medical surveillance
I'R 121, Exh. 95, TR 5t9-591). Conse-
quently, the specifie blood tests proposed
have been retained as a minimum re-
quirement to asnlst the examining physi-
cmn in determining fitness of potential
employees for assighment to workplaces
involving VO expoasure, In addition, al-
ternative medical examinations may be
used where the examining physician de-
termines that they are at least as good
as those speetfied by the standard.

The Tabershaw-Cooper study and the
various animal experiments sugnest that
VC may produce a wide spectriui of mi-
lignant and non-malignant disorders.
The ceneral scope of Lthe required muedical
examination has. therefore, been broad-
ened Lo include kidneys, skin, connective
tissue, spleen, and pulmonary system, 48
well as the liver. No additional specific
procedures or tests are required, but rec-
ommendilions have been included in the
Appendix to assist the examining physi-
cian. Because of the nonspecific natwe
of the required medical tests, it is not
apvropriate lo prescribe timing, or type
of followup tesis, or to mandate with-
drawal from cxposure based solcly on re-
sults of the lests. Instead, the employer
is required to obtain a siatement tfrom
the examining physician of the em-
ployec's suitability for continued expo-
sure, when the examining physician has
completed such tests as he considers ap-
propriate. The emplover is required to
wWhiudraw all anbioyee wviil) Wwaia tis
statement indicates that the employee
nay be at added risk from continuedg VC
exposure.

As with monitoring. there appears to
be 120 basis for complete exempilon of the
{abrication industry from the require-
ment for medical examination. The rec-
ord does show fabricating establishments
wiltll concentrations of VC monitored
considerably above the action level. In
these instances, medical surveillance of
affected employvees will provide baseline
data for future evaiuation of their health,
even if both monitoring and medical sur-
veillanee are discontinued because im-
proved conirols reduce concentrations
below the action level. Where exposures
are below the action level, the medical
surveillance requirements do not general-
Iy apply. .

\12) Training. A separate provision for
employee training has been added to the
final standard rather than including it
within the section on emergency situa-
tions as in the proposal. The new para-

.graph provides for training of employees

concerning the carcinogenic hazard of
VC. emergency procedures, the ueed for
monitoring and an annual resiew of the
standard. Is also provides for training of
emplovees concerning the purposc for,
proper use of. and limitations connected
with respiratory protection.

(13 Records and reports. The provi-
sions for recordkeeping contained in the
final stundard require the preparation
und mamtenance of essentially tlie same
information required by ibe vroposal.
The mujor change from the ortginai pro-
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posal is the requirement for maintenance
af monitoving records and dady rosler
sheets of authorized persons for 3B years,
instead of v yeurs. Addilionally, the em-
ployer is required to muintain maedieal
records for the duration of an emploves's
employment plus 20 years, ot 33 ycars,
whichiever is longer. The original pro-
nosal called for or:ly 20 years. :

This change has been implemenied be-
cause the latency period [or induction of
ANRINsArcoma rannes up to 30 vears frem
initial exposurc. Thercfore, as a niini-
mum, medical records must Le main-
tained for at least that lone It stoui:d bhe
noted Lhat spokesmen for both l:bor and
incustry recommended that this chan
be made.

‘The reporiing requirements are not
siznificantly different from those in tae
original proposal. However, instead of
the requirement for reporting iruidents
which resuit in the release of VC into
areas where emplovees may he exnosed,
the final standard clarities our o
intent by staiing that only emeru
must be reported. Also the requirement
for filing a detailed. written renort
within 15 days has been deletad. It heos
been concluded that submussion, within
24 hours, of an initial report tnat in-
cludes facts immediately avaiable, would
ordinarily be suficient. However, if the
OSHA Area Director requests iner in-
formation relevant to the emerseinicy, the
emplover will be required o furni-ii such
information.

€14) Deleted portions of {hc pronoscl.
The rubosul wonimaled wLavieious
quiring that shower facilities and ciiange
rooms be provided, and that storaze or
consuinption of food be prehibited in
regulated arcas. We have deleted th
provisions beeause it is our conclus
they are no longer necessary. Showaring
facilities are not required becousze pro-
tective clothing, where required by the
final standard, should protect empiovess
from skin absorption by direct cor
with VC and because there is no reliat
evidence that VC vapor is absorbed
through the skin. In addition, since we
anticipate that most emplovees will nes
be wearing protective clething and that
employees who wear protective clothin
will change such clothing infrequentls,
we are not requiring that change rooms
be provided.

In addition, we feel that there is in-
adequate evidence showing that hazar-
dous amounts of VC can be absorbed
through ingestion. For this rcason. the
requirement prohibiting the storaze or
consinption of food in regulated areas
has been deleted.

The proposal alzo contrined provisions
on maintentance and decontamination.
teansportation loading and unluading,
and volyiner handling operations, Thess
reauirements are not mentioned in the
final standard bacause attention to these
items is implicit in the requirenient tling
each employer reach the permiszable ex-
posure limit or attain the lowest {casible
level. '

(15) Efcctive datc. In order to cnsure
that affeeted emplevers and cmployees
will be Informed of the existence of these
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provisions and thut emplovers affeclod
are glven an opportuntty to familiarize
themselves and their employees with Lhe
existence of the new requirements, the
cficctive datc of the amendment to
£ 1510.93q will be January 1, 1975. To pro-
vide continued protection for employees
until that date, the provisions currently
contained In  §1010.93q are hercby
promulgated, bursuant to section G(hi,
6(c) and 8(c) of the Occupational Safety
and 1leaith Act, as an occupational
safcty and health stancdard ctfeetive
Octiober 4, 1974, thie amendment to
§ 1911.93q cet out helow will sunorsede
these provisions as of January 1, 1015,

Accordingly. upon consitleration of the
whole record of this procedine. Part 1910
of Title 20, Codc of Federal Regulations
is amended. effective January 1, 1975, by
revision of § 1910.93q to read s follows:

§ 1910.93q Vinyl ehloride.

(a) Scope and application. (1) This
section includes requirements for the
control of emplovec cxposure to vinyl
chloride (chioroethene). Chemical Ab-
stracts Service Registry No. 750135.

(2) This section apolics to the manu-
facturc. reaction, packaging, repackag-
ing, storage, handling or use of vinyl
chloride or polyvinyl chlaride. but dces
not apply to the handling or use of fabri-
cated products made of polyvinyl chlo-
ride.

(3) This section applles to the {rans=-
portation of vinyl chloride or polyvinyl
chioricde except to the extent that the
Depurtment  of  ‘Transporiationn  muy
regulate the hazards covered by this scc-
tion.

(b) Definitions. (1) “Actlon level”
means a concentration of vinyl chloride
of 0.5 ppm averaged over an 8-hour work
day.

(2) “Assistant Secretnry” means the
Assistant Secretary of Labor for Occupi-
tional Safety and Health, U.S, Depart-
ment of Labor, or his designee.

(3) “Authorized person” means any
person specifically authorized by the cm-
plorer whose duties require him to enler
a regulated area or any person entering

_ such an area 28 a desinnated representa-

tive of employces for the purposc of ex=
ereising an opporiunity te observe moni-
toring and measuring procedures.

(4) "Dircctor” means the Director,
National Institute for Occupalional
Bafety and Health, U.S. Department of
Health, Education, and Welfare, or his
designee.

(5} YEmergency” means any occur-
rence such as, but not limited to. cautp-
ment failure, or operution of a rellef de-
vice which ts lkely to. or does, result in
massive retense of viayl chloride.

(6) “FPabricated product” mecans a
product made wholly or partly from
polyvinyl chloride, and which does not
require further processing at tompera-
tures, and for times, sutlleient to enuse
mass melting of the polyvinyl chtorkle
resulting in the release of vinyl chloride.

(7)) “Hazardous operation” me:tns any
operatlon, procedure, or activity where n
release of either vinyl cliloride liquid or
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of the operation or beeause of an accle

dent in the aperation, which wottld resnlt

tn an employee exposure I excess of the
pernussible exposure limit.

(8) "OSHA Area Dircctor” menns the
Director for the Occupationnl Safety
and Ieallh Adminstration Arca Oflice
havins jurisdiclion over the geographic
area in which the*employer's establish-
ment is locatect.

(9) "Polvvinyl chloride” means poly-
viuyl chiloride hrmmopolyiner or conaly-
mer before such is converwed to a fabri-
culed product.

(10) *Vinvl chloride" means vinyl
chloride monomer.

(¢} Permisahlr cxposure limit, (1) No
emplovee may be expnsed to vinyl chlo-
ride at concentraticns greater than 1 ppm
averaved over z2ny 8-hour period, and

(2) No emplorre may be expored to
vinyl chloride au concentrations greater
than 5 ppm averacad over any period not
exceeding 15 minutes.

(3) No emplovee may be exposed to
vinyl chlotiie by direct contact with
liquid vinyl chiloride.

(dy Monitorinn. (1) A program of
initinl maonitaring and measurement
shall be undertaken in cach establish-
ment to determine if there s any cn-
playee exposcd. without regard to the use
of respirators, in excess of the action
level.

(2) Where a determination conducted
under paragrapi (d) (1) of this cection
shows any emplosee exposures, without
recard to the use of respirators, in exs
Ccess o4 Lie acton jever, o program 1or de-
termining exposures for each sucn em-
plovee shall be established. Such a pro-
gram:

(1) Shall be repeated at least monthly
where any employec is exnased, without
regard to the use of respirators, in ex-
cess of the permissiole exposure limit.

(ii) Shall be repested not less than
quarterly where any employee is expnsed,
without regard to the use of respirators,
in excess of the action level.

(iii) May be discontinued for any em-
ployee only when ot least two consecu-
tive monitoring (‘ntermlnalions made not
less than 5 working days apart. show ex-
posures for that employee at or below
the action level

(3) Whenever there has been a pro-
duction, process ot control change which
may resutly in an increase in the retease
of vinyl chloride, or the employer has
any othier reason tg suspect that any em-
ployee may be exnosed in excess of the
action level, o determination of cnmiplovee
expostire wnider paragraph (d) (1) of this
sectton shall be performed.

14) The mcthed of monitoring and
measurement shall have an accuraey
(with a confidence level of 95 pereent) of
not less than plus ar minus 50 percent
from .23 through 0.5 ppm, pltts or minus
35 pereent from over 0.5 ppm through
1.0 ppm, and plus or minus 25 percent
over 1.0 ppm. (Methods meeting these
accuracy requirements are available in
the “NIOSII Alanual of Analrtical
Methods™).

(5) Employces or their designated rep-
T tatives shall be aflorded rcasonable

sas might be expected ns a conscquence
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opporiunity Lo obeerve the moniter-
fng and measuring requiret by this
paragraph.

(€) Reoulnted aren. €1) A repgulated
area shall be ertnablished where:

(1) Vinv! chloride ar polvvinvl chloride
is manufactured, reacted, repaelinged,
stored, handled or wred; and

(1) Vinyl chloride ennecentratinns are
in excess of the permissible expocire
limit.

(2) Acerss fo rerulated areas shalt be
llmiu‘d to authorized persons. A daily

oster shall be made of authorized rer-
som who enter.

(Y Mcthods of comdlinnee. Finolor r‘c
exposures to vinvt chlsride shall be ¢o
trolled to at or bhelnw the |\c*n" i
posure limit provided in por
of this section by engineering,
tice, and personsl prolestive controis as
follows:

(1) Fensible enrincoring and
practice controls shall tmimediale
used to reduce exnesures to at ¢ be‘o =
the permissible exnosure limit.

(2} Wherever feasible cominrering arad
work practice controls which can b: in-
stituted iImmedintely are rot sul
recduce exrosures to at or belos
missible cxnortre limit. they «
theless be used to reduce expo
the lowest practieable level, and
supmlemented bv resriratory prate
in accordance with nararranh () of
section. A program shall be csiabl
and implemented to reduce exne:
at or below the nermissibla cxnonrn
lim!t, or {0 the gremeost extent irasthle,
solely by means of engineering and wor
practice contrels, o5 soon as ieasibla
T (3) Written nlans for such o proaram
shall be developed and furuis
request for examination and cepring
authorized representatives of tho As
tant Sceretary and the Director. Such
plans shail be updated at least cvery six
months.

{g) Recepiratory oprotection, Whers
respiratory protection Is required under
this section:

(1) The cmployer shall provirde
respirator which mceets the recuy
of this paracraph and shall assure ]
the emploves uses such respivater, exesyt
that until December 31, 1975, weaing of
respirators shall be at the diseretion of

neork

“each emnloyee for exposurcs not in ex-

cess of 25 ppm, measured over any 15-
minute perioct. TUntil December 21. 1975,
each cmplovee who chcoses not to wear
an appropriate rtespirntor shall be in-
formed at least quarterly of the hazords
of vinyl chloride and the purpose, proper
use. and limitations of respiratory
devices.

(2) Respirators shall be seleeted from
among these jointly approved Liv tha
Mining Enforeement and Safety Ad:
istration, Departinent of the Int
and the Natlonal Institute for Occunas«
tionul Safely and Health under the pro-
visionts of 30 CFR Part 11.

(3% A respiratory protection procram
mecting the requirements of ¥ 1910.134
shall be established and maintainsd.

(4) Selection of respirators for vinyl
chloride shall be as foilows:
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Atmospheric concentration of
vinyl chioride
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Required apparatus

(1) Unknown, or above 3,600 ppm... Qpen-circult, self-containrd brenthing apparatus, pres-
sure demand Lype, with full fuceplueoe,

(1) Not over 3,000 PPMuccnceca-. -= [(A) Combination type C supplied ale respirator, pres-

sure demsud type, with full or half faceplece,
and auxitiary self -cotttalned uir supply: or

(B) Type C. supplied nir respirator continuous {low
type, with full or half facepices, and suxiiary
self-contained sir suppiy.

(1i1) Not over 100 pPpMacccaaa.. ee-= (A) Combination iype C supplled air respirator de-
mand type, with full facepicce, and auxiliory
seif-contalued alr supply; or

(B) Open-cireuit seif-contained breathing apparatus
with full facceptece, In demand mode: or

{C) Type C supplicd alr respirator, demand type, with
full faceplece.

(lv) Notover 25 PPMNacecccenceean. (A) A powered nir-purifying respirator with hood,
helinet, full or half facepicce, and 3 cRnister
which provides a service life of ut least ¢
hours for concenrations of vinyl chlotide up
t0 25 ppun, or

. (B) Gas mask, front-, or back-mounted canister which
provides o service life of at least 4 hours for
concentrations of vinyl chloride up te 25 ppm,

-(v) Kot over 10 ppM.caun_ . cea-a (A} Combination type C supplied-air respirator, de-

mand type, with half facepiece, and auxillary
self-contained nir supply; or

(B) Type C supplied-air respirator, demand type. with
hall facepicce; or

(C) Any chemnldcal curiridge respirator with an organic
vapor cariridge which provides a service life
of at least 1 hour for concentratlons of vinyl
chloride up to 10 ppm,

(5) (i) Entry Into unkown coircentra-
tlons or concentrations greater than
36,000 ppm (lower explosive limit) may
be made only for purposes of life rescue;
and

(ii) Eunlry into concentraiions oi less
than 36,000 ppm, but greater than 3,600
ppm may be tade only for purposes of
life rescue, firefighting, or securing
cquipment so as to prevent o greater
hazard {from release of vinyl chloride.

(6} Where air-pwifying respirators
are used:

(1) Afr-purifying cannisters or car-
tridges shall be replaced prior to the
expiration of their service life or the
end of the shift in which they are first
used, whichever occurs first, and

(1) A conlinuous monitoring and
alarm system shall be provided where
concentrations of vinyl chloride could
reasonably exceed the allowable concen-
irations for the devices in use. Such sys-
tem shall be used to alert employces when
vinyl chloride concentrations exceed the
allowable concentrations for the devices
in use.

(7) Apparatus prescribed for higher
concentrations may be used for any lower
concentration.

(h) Hazardous operations. (1} Em-
ployees engaged iu hazardous operations,
including entry of vessels to clean poly-
vinyl chloride residue from vessel wails,
shall be provided and required to wear
and use;

(1) Respiratory protection in accord-
ance with paragraphs (¢) and (g) of
this section; and

(i) Prolective rmarments to prevent
skin eontact with liquid vinyl chlovide ot
with polyvinyl chloride residue {rom
vessel walls, The protective garments
shall be sclected for the operation and
its possiblc exposwre conditions.

v
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(2) Protective garments shall be pro-
vided clean and dty for cach use.

() Emcergency siluations. A written
operational plin for emergency situa-
tions shall be developed for each facility
storing, handling, ¢r oblioraise s
vinyi chloride as 2 liquid or compresse
gas. Appropriate portions of the plan
shall be implemented in the event of an
cmergency. The plan shall specifically
provide that:

(1) Employees engaged in hazardous
operations or correcting situations of ex-
isting hazardous rcleases shall be
equipped as required in paragraph (h)
of this section;

(2) Other employees not so equipped
siiall evacuate the arca and not return
until conditions are controlled by the
methods required in paragraph (f) of
this section and the emergency is abated.

() Treiring. Each employvee engaged
in vinyl chloride or polyvinyl chloride
operations shall be provided trawing in
a program relating to the hazards of
vinyl chloride and precautions for its
safe use.

(1) The program shall include:

(i) The nature of the health hazard
from chronic exposure to vinyl chloride
including specilically the carcinogenic
hazard;

(ifY The specific nature of operations
which could result in exposure to vinyl
chloride in excess of the permissible
limit and necessary protective steps;

(i) The purpose for, proper use, and
limitations of respiratory protective
devices:

(iv) The fire hazard and acute toxie-
iy of vinyl chloride, and the nvcessary
protective steps;

(v) The purpose for and a description
of the monitoring program;

35897

(vi) The purpose for, and a descrip-
dlon  of, the medical surveillance
program;

(vii} Ewmergency procedures;

(viity Speeitic nfonnation to uid the
employee in recognition ol conditions
which may result 1n the release of vinyl
chloride; and 1

(ix) A review of this standard at the
employee’s first training and indoctrina-
tion propgram, and annuaily thervaiter,

(21 All materinds relating to the pro-
gram shall be provided upon renuest to
the Assistant Sccretary and the Iirector.

(k) Medical svreetllance. A prorram
of medical surveillance shall be insti-
tuted for cach employer e

X 4, withe
out regard to the use of respirators. to
vinyl chloride in excess of the aciion
level. The program shall provide each

such employee with an oppertunity for
examinations and tests in acrordance
with this paragraph. Al medicil ex-
aminations and procedures shall be per-
formed by or under the supeivis of a
licensed physicun, and shall 2e rrovided
without cost to the emploree,

(1} At the time of initinl aszinuument,
or upon institution of medical surveil-
lance:

(i A general physical examination
shall be perfcrmed, with spesific atten-
tion o detlecting enlargement of liver,
spleen or kidnieys, or dysfunici.on in these
organs, and for abnormaliics in :xin,
connective tissues and the pilmonary
system (Sce Appendix &),

(i) A medical history shull be taxen,
including the following topics:

iar Alcoucd witaiie:

(B) Past history of hepaltitis:

(C) Work history aznd pusl oxpostre
to potential hepatotoxic ngents, inciud-
ing drugs and chemicals:

(D) Past history of blood (ransfu-
sions: and
*  (E) Past history of hospitalizations.

{4ily A serum specimen siizll be ob-
tained and determinations made ol

(A) Tolal bilirubin; |

(B) Alkalire phosphatase:

(C) Scrumn slutamic oxalacetic rans-
aminase (SGOT) ;

(D) Serum glutamic pyruvic transames-
inase (SGIT) : and

(E) Gamma glustamyl transpeptidase,

(2) Lxaminations provided in nccord-
ance with this paragraph shall be per-
formed at least:

(i) Every 6 months for cach employee
who has been employed in vinyl chlo-
riae or polvvinyi chlotide manufacturing
for 10 years or longer; and

(i Annually for all other emiployees.

(3) Each ecmployce cxposed to an
emerrcney shall be afforded appropriate
medical surveillance.

A statement of oiuch employvee's
suitability for countinued csposure o
vinyl chioride including uwse of protec-
tive equipment and respirators, shali be
obtained from the examining physician
promptly after any examination. A copy
of the physicinn’s statement shall be pro-
vided cach emiployee.

(5) If any employce's healtis would be
materially impaired by continued ex-

posure, sucli employee shall be with-
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drawn from possible contact with vinyl
chloride.

(6) Laboratory analyses for all bio-
lorical specimens included in medicat
examinations shall be performed in 1abo-
ratories licensed under 42 CI'R Part 'i4.

(7) If the examinming phy:ician deter-
mines Lthat alternative medieal examina-
tions to thosc requircd by pararrapn
(k) (1) of this section will provide ot
least equal assurance of detecting mede-
ical conditions pertinent to the exposure
to vinyl chloride, the emplorer may ac-
cept such alternative cxaminations as
meeting the requiremenis of parasraph
(k) (1) of this section, if the empliuver
ohtains a statermient from the examining
physician sctting forth the alternative
examinations and the rationale for sub-
stitution. This statement sh2ail be avail-
able upon request for examination and
copying to authorized represcntatives of
the Assistant Secretary and the Director.

(1) Signs and labels, (1) Eatrances to
regulated areas shall be posted with leg-
ible signs bearing the legend:

CANCFR-SUSPECT ACENT AR®A AUTHORIZED

PERSONNEL ONLY

(2) Areas containing hazardous opers
ations or where an emergeney currently
exists shall be posted with legible signs
bearing the legend:

CANCER-SUSPECT AGENT IN TrHIS ARTA PROTRC.
Tive  EQUIPMENT REQUIED  AUTMORIZED
PERSONKNEL ONLY
(3) Containers of polyvinyl chloride

resin waste fromn reactors or other waste

contaminated with vyl chioride snali
be legibly labeled:
Contaminated with

VINYL CHLORIDE CANCIR-SUSPLCT AGENT

(4) Containers of polyvinyl chioride
shall be legibly labeled:

POLYVINTL CHLORIDE (OR TrRAok NAME)

Contains

VINYL CHLORIOE
VINYL CHLORIDE 1S A CANCER-SUSPICT AGENT

{5) Containers of vinyl chloride shall
be legibly labeled either:

)
VINTL CHLORIDE
EXTREMELY Framsantt Gas Unpen Pressvre
CANCER-SUSPECT ACENT

or (i) Tn accordance with 49 CFR Part
173, Subpart H, with the additional
legends:

CANCER-SUSPECT AGENT

applied near the labor or placard,
(6) No statement shall appear on or
near any required sign, label or instruc-
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<h contradicts or dctracts from

<t of. any required warning,

aiion or instruction.

foeords. (1) Al records main-

ta re2 in zccordance with this section

n+iude the name and social secu-
:» of cach emplovee where

i

nris of required monitoring
g, medical records, and au-
annel rosters, shall be made
vailable upon request for
und copying to authorized
5 of the Assistanl Sccre-
. ircctor.
JonLanng and measu

ring records

S:ate the date of such monitor-
measuring and the concentra-
ned and identify the instru-
nethads used;

nciude any additional informa-
v to determine {ndividual

crnm:(-d by nc‘\ns ot‘lcr
al monitoring of employces;

d for not l;s. Lh:m 30 years.
1:;1 records shall be main-
& for the duration of ihe employ-
' each emplorce pius 20 years,
hichoveris longer.
the event that the employer
iness and there is no
nd retain his ree-
4, thol ree-
hall be tran_smltted b\' registered
2 the Director, and coch employee
‘:d!:v notified in writing of this

clevees or their desighated
s shzall be provided access
d copy records of required
=3 and measuring.

1er employees shall be pro-

¥ to examine and copy re-
[] 2 ing and measuring records
r*ﬁ=:';:’ 1h2ir own exposuses.

Tpon writien request of any em-
a copy of the wedical record of
:.:‘:ce shall be fu ired to any
n designated by the cmployee.,
ficports, (1) Not later than 1!
{ i at of a reg-
information
h. reported to Lthe O3IIA Avea Di-
. Any changes to such information

() The address and location of cach
estalilshiment which has one or niore
regulowed areas; and

(1) The numbcer of employees I cach
repulated area during nonmal opetiiiois,
including mnaintenance.

(2) Emergencies, and the {acts ob-
tainahle ul that tme, shall be renorted
within 24 hours to the OSIIA Area Di-
rector. Upon request ot the Area Dirce-
tor. the employer shall submit additional
information in writing relevant w Lhe
nalure and extent of cmployee exposures
and measures tiken to prevent future
emergencies of sinilir nature.

€3) Within 10 workinz days following
any monitoring and casuring wineh
discloses that any amployee has been
exposed, without rerard to the vse of
respirators in excess of the permizsible
expozure limit, cach such ciiployee shall
be notified in writing of the rcuuits of
the exposure measurement and Lire ctops
being token to reduce the exposure to
wilthin the permissible exposure limit.

(0) Efective dafes. (1) Until Janu-
ary 1, 1973, the provisions curren ly sct
forth in §$1810.93q of this Part shall
apply.

{2) Effective January 1, 1975, the pro-
visions set forth in § 1910.933 of this Part
shall anply.

APPENDIX A—SUUPLEMENTARY MEniCAL

INRPORMATION

When required tests under parigravh
tk) (1) of tLis section show shiormalities,
the tests should be repeated as soon as prac-
th.'\blv.. prefcrably within 3 o 4 wees

sts remaln abnerninl, coprt {

Lu: givel (L Wiludriiag &1 e
contact with vinyl chteride,
comprehensite examiration i3 made,

Adcitlonel testy which may ba useful-

A, For kidney dysfuncilon: urine exauiti-
tion for aibunun, red ovlood ceils, and ex-
folictive abnormal cells.

B. Pulmavary sysiem: Forced vital capac-
tty, "Porced expiratory volumie at 1 second,
and chest roentgenoygram (posierior-anierior,
14 x 17 Inches).

C. Additional gorum tests: Lactic acid de-
hedrogenase, lactic acid  dehvdrogenase
iscenzyme, protwein  determiuation, and
protcin electropioresis.

D. Tor a more comprehensive examinntion
on repeaied abnormal sorum tesis: Hepatits
B antigen, and lver scanning.

(Secs. 6 and 8, 81 Stat. 1598, 1399 (29 US.C.
655, G37); Secrelary of Labor's Order No.
1271, 34 FR 8704)

Signed at \Washington, D.C., this Ist

day of October, 1974,

o

JouN STENDER,
Assistant Sccretary of Labor.
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