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Title 29-—1Labor

CHAPTER XVI—OCCUPATIONAL SAFETY
AND HEALTH ADMINISTRATION, DE-
PARTMENT OF LABOR
PART 1910—0CCUPATIONAL SAFETY

AND HEALTH STANDARDS

Standard for Exposure to Vinyl Chioride

Pursuant ta sections G(k), 67c), and
8¢y of the CQccupationnl Spfety and
Hcalth Act of 1970 184 Siat, 1593, 1
1599, 29 U.S.C. 655, 657) Sccrela
Labor's Order No. 12-71 36 FR 87
and 20 CFR Part 1911, § 191053 of F
1910 of Title 29, Code of Federal Refu-
lations is hereby amended in the manner
set forth belew, in order to provids an
Occupational Safely and Health stand-
ard dealing withh the exposure of em-
ployces to vinyl chloride.

1. Background—(1) Vinyl chlorice.
Vinyl chloride (chloroethenc), Chemicai

-t

. Abstracls Service Regislry No, 75014, is 2

synthelic organic chemical made from
ethylene or acetylene and chicrine by any
of several processes. It is the pare
compound of a series of thermop
resin polymers and copolymers ¥
are widely used for conuainers, wray
film, electrical insulation, pipe, cong
and n variety of other indusirial ar
econsumer products, Vinyl ehlorice it
becn made commiercially in this count
since 1839, and present broduction is
excess of seven billion poeunds per year,
The viny) chlcride industry divides inio
three segments: monomer product:crn.
polymer production, and fabricatic:.
Production of the menomer is a lares.
scale eontinuous process, involving
& {few firms. There ave comparatively ic
employees in this segment of the indus-
try, because the processes lend theni-
selves to sutomation.

Vinyl chleride (VC) is used primarily
in the produclion of polyvinyl chileride

~(PVC), a resin which is produced throuzh

batch processing. The conversion of the
VC monomer into a polymer or copolynier
Is an Incomplete process, i.e., not ail of
the monomer is reacicd.

PV s fabricaled by a variety of tech-
niques, including extrusion. inject
molding and calendering, to form a
jshed product that needs no furth
chiemical handling. The vast majo:
of employees involved in the VC industiy
arc employed by fabrication firms. Such
flrms range in size fram those with ‘o
employees and simple equipment Lo larze
plants Involving many employees and
considerable capital.

Vinyl chloride (VC), a gas at ambijent
temperature and pressure, is a chlori-
naied hydrocarbon, which heretofore noas
been regarded ns havinyg moderate liver
toxicity. The initial stundaid. containcd
in Table G-1 of 1910.43, established a
ceiling vatue of 500 parts of VC per mil-
lion parts of air.

(2) The emergency temparary stgnd-
ard. On January 22, 1974, the Occupa-
tional Safety and 1llealth Administra-
tion (OSHA) was informed by the Na-
tionnl Institute for Occupational Salety
and Health (NIOSH) that the B. X,
Goodrich Chemical Company had rve-
poricd that deaths of several of fts ¢m-
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ployees from a rare llver cancer {angio-
sureomal) may have been occupationally

related. As a resull of this untification:

and after consultation with NIOSH, and
a inoirt inspection of the B, F. Goodrich
t by OSHA, NIOSI1 and the Ken-
tucky Department of Labor, a fact-find-
ing hearing was announced on Janu-
ary 20, 1874 (30 FR 2874) and held on
¥February 15,1074,

Injormation obtained from this hear-
ing, particularly the preliminary reports
of experiments conducied by Proicssor
Cerare Maltoni ol the Institulo di On-
ool a, PBolomna, Ttaly, demonztrated
Lthat vinyl chisnde induced angiosarconia
in rets at levels as low as 230 ppme, and
in oliwer species at hirher levels. Experi-
ts performed at lower levels of ex-
..rc were ot compicted at that time,
7 testimeny from medical witnesses
‘:’i NIOSH srd the results of autopsies,
2d 1o tie cenclusion that Lthe Goedrich

rzers had angpicsarcema of the liver
3 that V'C protably was the causul
ageat in the angicsarcomas observed.

1 lcanng comments, additional
deaths were renparted

s who had been exnozed to
AN(® in rianis cperated by Union Cartide
Corporation. Firesione Plastics Corpora-
izn and Goodvear Tire & Rubber Com-

- O.;J.the bzasis of all information avail-
=iz at that time. and ihe fact that em-
lovees were bunv exposed a: levels

’30 ppm an emergency
dard (ET5) was Bromui-
ed on Apru 3. i ¥ FR O lliaid
uand to section 6i1¢) of the Act, as
IR 1010.%3q.

Tais standard reduced the permissible
exposure level from a ceiling of 500 ppm
10 2 50 ppm ceiling, and establishcd ouner
reguirements. including, for example,
maonitonng angd rospiratory protection.
vas expressly recosnhized that this
ndard limiiing exposures to a 50 ppm
ceiling was a tentative, interitn standard,
and that the whole guestion of exposure
w VC would be cohsidercd miore fully
in the light of dditienal mIormation,
especially the results of experiments
n were known to be underway at

On April 13, 1874, information and data
were presented to  representatives of
OSHA. KIOSH, and the Environmental
Freiection Azency by the Industrial Bio-
Test Laboratories. Northbrook. Iliinoeis,
concerniny results of animal exposure
studies with V. These studics weare
sponsored by the Manufacturing Chem-
ista  Assoviation. Although only pre-
liminary in nature nt that time. these
results reveaded thiat 2 out of 208 mice
exposed to VC concentrations of 50 ppm
for 7 hows a day. five days a weck, 1or
approximately 7 months. had developed
angiosarcoma of tiie liver.

3Y The proposed permanent stand-
ard. Based on the demonstrated evidence
of VC's carcinoseuicity in three animal
species rats. mive and hamstersy, and
thie subrtantinl probabitity that VC had
been the cansal noent bty the casos of liver
angiosarcomna found in workers both here

and abroad, OSIHA proposed to rovise
1910.93q and publishird a comprehensive
propasal 139 FEL 16896G) on May 10, 1974,
Lo protect embplovees from haze 'ds of
exposure to VC. ‘The propyn ol calird for
Hmitation of emplovee expasurs to VC to
“no detectable level,™ as measwred by a
sampling and analytical method senzitive
to 1 ppm, with an accuraecy of 1 ppem
-+50 percent. The proposal alie callied
for the eslahlishment of remilaicd preas
and limited access to sueh arcas te au-
thorized persons. A recquirement for
monitoring of cmployce exposures woas
proposed, along with enzincerinzg and
work practice controls to be implemented
when exposures over the detectable Jimit
wete measured.

Respiratory  pretection wowld have
been required while enzinecring and work
practice controls were being implemented
or where cxposures exceeded the per-
missible Jimit even after feasible en-
ginecring controls were institut

In addition, the pronosed ndard
included requirements for med:cal sur-
veiliance, protective clothing, emrzency
procedures, training, spoeific protcctios
during maintenance and decenta 10
tion operaticns, transportation loading
and unloadiz onerations and record-
keeping.

(4) Hearing on the proposal. The pro-
posal, as publiched on May 10, 1574,
allowed 30 dexs fer interested palt o
submit written comments and ¢ reguest
an informal rul'making hearing. In~
formal contacts with OSHA stafd and
early responses inrdjpntsd that the cuh.
ject was of great interest and imecrtarnce
to many persons. Decause of the limited
time available before expiration of the
six month period provided in section
6(c?{3) of the Act for promuleation of
8 final standard, it was decided to held
o hearing ns soon as pessible. Accord-
ingly, on Afay 24, 1974, a notice ¢! a hear-
Ing was published (39 FR 18303, s2tuling
a hearing datz of June 23, 1674, The
hearing was conducted from J 25
through June 28, and again {rom July 3.
through July 11, before Admitistrative
Law Judze GOrdO.l J. Myeatt. Al? paruc:-
pants wore given the opportunity 1o pre-
sent teslimony and to cross-examinre
other witnesses. Persons participating in
the hearing were given until Auvgust 23,
1974, to fite additional posthearing com-
ments, including various items of mior-
mation whicl were requested cuning the
examination of witnesses.

(5) Economic end technical impact
study. During the hearing, OSHA deter-
mined that additional facts would be
needed to delermine the practicakty of
certain aspects of the proposed stand-
ard. Accordingly, OSHA contacted an in-
dependent consultaut, Fostey DL Snell
Corporation. to conducl stucies ot the
feasibility of compliance at varwous ex-
posure levels, tucluding those proposcd
by OSHA and others advanced by in-
dustry spokesmen. Sncell was also com-
missimrd to collect information repard-
ing the economic costs of complunce.
This .action was announced at the close
of the hearing, and Judge Alyvate further
announced that the record would be kept
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open for a perlnd of time beyond August
23, to allow iInterested persons lo com-
ment in writing on the study. On Ausust
26, 1974, OSHA amouncea it the pre-
Hminery study was available and what
comments were to be submitted no Inter
than Sepiember 6, 1974 (39 ¥R 30844).
On September 13, 1474, OSHA invited
comments on both the preliminary and
the final study, which was to be recerved
on or before Seplember 25, 1974 (39 FR
33008).

{6) Enuironmcenial impact stalements,
A notice of intent to filc an envircnmen-
tal Impact stalemeont assessmyg the im-
pact of a proposed standard on occu-
pational exposurce lo VC was puolished
in the FrEpegAL REPGISTER on April 24,
1974 (33 FR3 14522), The notice invited
any person having information or data
on ithe environmental impact to submit
it to OSHA by May 17, 1574, On June 12,
1874, o draft cnvironmental impact
statement was prepared amd circulated
to all interestied persons. Ten copics were
forwarded to the Council of Envihons
mental Qualily (CEQ?, whichx publizhed
8 netice of its flling and availabiity in
the Prorrst RecisTin on June 23, 1974
{38 FR 22075). A 45 diy period was al-
lowed for the subinission of comments on
the draft statement. On September 3,
1974, the final environmental impact
statement was prepared and a copy of 1t
and el substantive comments were sent
to appropriatc govermmental agencies,
private organizations, and other inter-
ested percons, CEQ publishea .1 nn::ce of

waatitily fom o tha final s

oot

bcptcmbcr G, 1974 (39 FR 5“3;0) “The
submission of comment was invited un-
£il September 25, 1574, The final state-
ment and sl sienificant comments have
been carefully constdcred in arviving av
the final standard on occupational cxpo-
sure to VC,

{1y The record. The record In this
proceedink is one of the most exhaustive
ever relied upon by OSIHA. 1t comsisls of
pre and post-hearing conunents and
testimony received at bothy facuiingding
and rulemaking heatrings, the stwdies and
inspections conducted by OSHA person-
nel, the environmental impact state-
menis, the economic and technical
Impact studies, end all other relevant
information, In ali, over 600 wrilten com-
menis have been received, witn more
than 200 separate oral and written sub-
sissions mode with regard to the two
hearlngs. The record itscif exceeds 4,000
pages. Employcers, cmployvees, labor
unlons, public health groups, independ-
ent experts, physicians, research scien-
Usts, mnd speeinlists in many fields have
becn invited to submitl intormation and
have made iheir views, knowledase and
expericnce available to OSHA. Thie en-
tire record encompassing these submis-
slons was thoroughly reviewed and
evalualed in reaching ihe dnlermma-
tions st forth below,

11. Findings regarding carcinonenicity,
cxposure levels and feasibility—11y Car-
cinogenicity of viny! chioride. 'The car-
elnozenicity of vinyl chloride for three
snimal speeies (rat, mouse. hamster) has
been documented on the record by the
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studies of Maltoni and Riv-Test Labora-
taries. Moreaver, Maltoul’s investirations

“have demonstrated a dosc-dependent re-

iationship tor induclion of tumors fie.,
more tumars oceur at higher esxposure
levelsy, including angiosarcoma of the
liver, in rats. The investimitions ol In-
<ustrial Bio-"T'est Laboratories have dem-
onstrated @ sinilar  relationship  for
bath rats and mice. These investigalors
have induced anpiosarcoma of the liver
in rals and mice at exposure concentra-
tions of 30 ppm, and in hamslers at high-
er concentrations of expasure. Additional
tumors invelving other organs, including
the kidneys, lungs, and skin of exposed
animals, were also observed in frequen-
cies much in cxcess of conlrel animals,
The incidence of tumors in mice in the
Industrial Bio-"T'eal Laboratories investi-
gauons is particulatly pertinent. Of 200
mice (100 males, 100 females) exposed to
50 ppm of vinyl ehloride by inhalation for
eleven months, 100 died. Sixty-four ani-
mals dled wilhout gross postmoertem
patnologic examination being performed.
Of the 28 remaining enmmazals for which
a gross postmortem patholosic examinn-
tion weas performed, 13 (36 percent)
were found with liver tumors (including
angiosarcomas), 21 (58 pozreent) with
Jung tumors, 9 (23 percent) wilh skin
tumors, and one with a kidney tumor,

According to the 1970 report by the
Surzeon General's Ad-Hoc Commitlee
on tite Evnluation of Low Levels of En-
virommental Chiemical Carcinogens, the
finding of eancer in Lwo or more animal
species mav pe extranolated to indicate
a cargimopcenic Laozard to humans. Here,
such a finding was made In three species
that were exposed 10 VC by inhalation—
a route comparabie to employee ex-
posure. In addition, tnere were at least
13 confirmed cases of angiosarcoma of
ithe Jiver among embloyees exposcd to
VC, a particularly significant number in
view of thie extreme ranty of this cancer
in the U.8. adult male population (testi-
mony of Dr, Marcus Kev, Dircctor of
NIGSH. st the rulemaking hearing).

The findings of angiosarcoma of the
Hver in both experimental animals and
exposed employees is compeliing evi-
dence that exposure of humans to vinyl
chdoride induces this wwumor, Industry
sporesmell, ot the hearing, conceded
thiat VC is carcinogenic for humans Le.g.
testimony of Dr. McBurney, Rulemaking
hearing, 1041}. Accordingly, it is cone
ctuded that VC must be regarded as a
human carcinogen, and the probable
causal reent of angiosarcoma of the
liver, and that exposure of employees io
VC must be controlled,

Adiditional evidence of twnor induction
in a varipty of other organs, including
lung, kiduey, brain and skin, as well as
non-malignant alterations, such as fi-
brosis and comcctive tissue deteriora-~
tion. indirates ndditional ancogenic and
toxicologic propertics of viuyl chlovide,
which nust be considered in establishing
rontrol regulnfions, (See testimony and
resulis oi studies by Bio-Test Labora-
torics. Tubzrshaw-Cooper, Malitonl,
NIOSIHL ond Seiikof1)

{2y Krposuarc limils, Upon finding that
exposure of employecs to vinyl chioride
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may create a carcinogenic hazard, the
amount ol cxposure which is hazardous
mtst be determined. ‘The Surpeon Gene-
cral's Ad Joc Comnittee relcrred to
above concluded that sile exposure levels
for carciogzenie substances cannal be
scientifically delermined. ‘This poation
is supported by the testimony of NIOSH
at the hearing, ils recomnmendations {or
a standard of no deteetable level, ind by
the testimony of expert witnesscs {1rom
the Nutional Cancer Institute.

Several witnesses and persons who sub-
mitted comments have waken a conuvrary
view und have suggested that man is less
sensitive ta hiologic abertations induced
by vinyl chioride exposure than experi-
mentai animals. Proponcents of this pasi-
tion have argued that if humans were as
sensilive as rodents, an “epidemic” of
cancer resulting  from VO exlosures
should have already beer discovered
among emplovees, They also arsue that
the employees in whom tumors have been
abserved ate those who have consicerakle
employment experience s polyineriza-
tion reactor cleancss, Because ib is gena
erally agreed that reactor clemndng in-
volved high exposures to vinyl chloride
in yerrs past. v is argued that e lo"‘er
levels currently found in tie woraplac
have not induced cancer and are tLe‘c-
fore safe We rcject this argument.

The fact that approximately three-
quartcrs of those employees with the
longest exposure to VO {grcater than
20 years since initial exposure) have not
+n located, makes it it £2:3
118 A 22U P apenbar AT A Fenrag
empioyees. The cases ol lver ubtuor. oise
served to date have an average latency
periotd, since initial exposure. of approxi-
malely 20 vears. If it is assumed that in-
duction ol angiosarcoma is a dnse-re-
lated phenomenon, and if employecs en-
gaged in cleaning reactors 4id. in fact,
receive larger doses of vinyl chloride, 1t
would Dbe expected that such tumors
would be observed eariier for this em-
ployee population. For this reason. the
sianificance of presumed lower doses
caumat be accurately assessed until a
longer peviod of time hag passed, as a
longer  induction  period would be
expectod.

Initiation of exposure to chiemical
carcinogens and inaucrion of cancer are
not necesasrily synchronous events. Be-
cause of thie physiolocic complexities in-
volved with carcinegenesis, inchiction of
tumors does not ocerr i all emnlovees
with similar expostire histories, For ex-
ampie, Dr. Schneiderman of the Ka-
tional Cancer Instltule ecmphasized dur-
ing his tesnmony that only about a fiith
of longer-lerm lheavy smakers develop
Tang cancer. Accordinely, the jndustry
contenlion that exposure levels have
been dramatically veduced smice e
1240°s is not reliable evidence that cur-
rent jevels of exposure are salv,

Some indusiry spokesmen al:o sug-
aested that the apparent nonrandom
distribulion of observed cancer in em-
plovers may indicate an exposyre thres-
hold for tumor fnduction, based on varia-
tions in the workplare desizn or prac-
tice and resultant employce cxposures
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(tesihmony and questioning by Tenncco
Chemicals, Inc). It has alzo been em-
phasized that in only 3 of 8 polynicriza-
tion plants where emplove wve been
expased Ll VO for more t 1} yours
have any cmployces deveicpoed anpiosar-
coma of Lhe liver. This areument 13 very
shnilar to that raiscd coneerning vatl-
aLlity of past empioyes sure. Al-
Lhougzh goographic anc woy factice dil-
ferences may ultimately e acmenstrated
{o be factors in distrinution of angiosar-
coma, sufiicienl informaticen is unavail-
able 1o exclude froin corsideration of
risk thosze cmployees in workplaces for
which cases of angiosarcomna iave not
been obscxved.

It Ias also been suggesicd that the
absence of cancer in a population of 335
Dow Chemical Company poivmerization
employees monitored over a peried of 7
years, indicates that exposure to vinyl
chloride al concentrati of less than
200 ppmn is sale. (See study by Dr. Cook,
submitied at the l':c.zxing by Dow Chem-
jcal Company.) However, the group sur-
veyed did not include :-.1 workers wlhio
had been exposed, ahd the missing em-
ployees included muany who had the

‘longer term Cover 20 yerrs) OXNPOSUres,

Moreover, the slatistically insimiilicant
size of the sample populntion decreases
the possibility that tunicrs would be
observed.

Dow also presented preliwninary data
In testimony at the hearing on the pos-
elble melabolie pathwors of VC. The
hypothesis presented v.os thni VO may
€X0I 4 Ils CRICHIVAVaLE Eul) Dy & metial-
olite, and that thie metabolite is pro-
ducced only when VC is meoiabolized by a
secondary mectabolic pathvay operatling
only when enzymes rezutating the pri-
mayy palhiway are salwrzied, as would
be the result ab hisher exposures. The
preliminary data indieated the possi-
bility’ of an additichal pathway for
metabolism of VC in rats exposed to con-
centrations of VC in excess of 220 ppin.
Iowever, the oceurrence of angio-
sarcoma in both rats and mice at VC
exposure concentrations of 30 prm in-
dicates that if a mcelaboliic of VC is the
ultimate carcinogen, then it must be
gencraled at lower oxposure concentra-
tions in these species. Athoush this re-
search may be helpful lo the thorough
understanding of the carcinogenicity of
VC, 1t appears that it dees not yet oifer
evidence which can assist in determina-
tion of safe exposure concentrations for
employees, or cven that such safe ex-
posures exist.

A number of witnesses representing
employers have stressed that there is no
evidence of caffcer, either in employees
ar experimential animals, at exposare
concentrations of VC lees (han 30 ppm,
(See c.g., testimony of Firestone, Ten-
neco Chiemicals) The conelusion of these
witnesses was that no decision can be
made concerning risk of exposure to VC
at concontrations less than 52 ppm.

On the other hand, the Lestimony of
most exprrt witnesses, including some in-
duslry blomedical experis, stated thmnd
quatitification of a safe cxposure con-
centration is not posxible with the pres-
ent state of sclentific knowledge, (Sce
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.., testimony of Selikoff, ¥iresktone, NCI,

~and NiQEHY

T onr view, the demonstration of can-
cor Induction in huweans at a particular
level is ot a prerequlsile 1o a datermina-
ticn th-t & substance represents o can-
cer hazard for humans at that Jevel, It
would Le imprudent lo asswme man Lo
be dews sensitive o VO cxtosure than ex-
perimental animals in the absence of
conclusive evidenee, It would also be un-
Iounced to assume that animals will not
devdlop tumiors when exposcd at conedn-
trations ¢f VC of less than 50 ppm.
Shaould a sufficiently lorze number of ex-
perim¢nial animals be ¢xpoced to VO at
concentrations of Jess than 50 ppm,
Schn 'man sajd thot it weuid be ex-
pected thalk some would develop VC in-
duced tumors.

(31 Frasibility. There 15 virtually no
dispute that most. if not ull, [sbricators
a1e currently capable of reaching ex
rostre ievels of 1 ppm throurn encineer-
ing controis. These cmnlavers cmploy
woll over 93 percent of a2l eranlovees ex-
posed o VC, fnaced, several fabricators
are piready opeorating at this level (see
SP1 testimony), However, industry
spoakesmen have universally claimed that
it s casivle for the VC and tihe PVC
induztries to remain below 1 prm con-
sistenlly, using enegincering controls. In
addilion, the Snell study on lechnical
feasibility eancludded th>t a 1 pym ceil-
ing is net fensible for the VC and PVC
indusiries with present technoloszy, but
thal the VO indushy cotild ¢
lain o Kiaaule Hvils
industryv. Labor union snhckesmen and the
Herith Research Groun, Ine., however,
have suizgested thav such a level is at-
tainable. -

Since 1here Is no actual evidence that
any of the VC ¢or PVC manufacturers
}n\e alreedy attained o 1 ppm Jevel orin
wstituted all available encineeriny
‘orx praclice centrols, any estimate
as Lo the Jowest feasible level attainable
mu=t necessarily 1invoive subiective judg-
ment, I ikewise. the projectinns of indus-
Inher, and others concerning feasi-
fv are essentially eonicetural. Indeed,
as ¥ rc't:me has sugeestod, i is not pog-
sible to accuraicly predict the degree of
immrovement to be obtiained from en-
rincerine changes until such changes are
actnaliv implrmented.

\We aoree that the PVC and VC eslab-
]ishmtnts will not he able to attiain a 1
ppm TWA level for all job classifications
in the near future. We do believe. how-
ever, that they will, in time. be nble to
artain levels of 1 ppm ‘I'WA for mast job
classifications most of the time. It is op-
parent that reaching such levels may rp-
quire some new technholngy and work
yroctices. It may also be necessary to
utitve technology presentiv used in other
industries. In any event. the VC and PVC
industries  have already made  gread
strides in redueiiyt exposure levels., (See
testunony of Daw Chrdeal Co., TR 950D,
For cxample, B. ¥, Goedrich teslified
(TR 1120% that it has reduced averuge
exposare levels in several PVC plants
from 35-40 ppm early thls year to 12-13
ppm at the time of the hearing. We are

confident that industry will continue to
do so.

(4} Conclusions, 'The conglusions be-
low are bascd on o thiorenrn review and
cyahttion af all the evidenes subansitecl,
Where decisions enn Le based on record
evidenee, this has been done. Where,
however, factual certimtics are lackine
or where the Incts atone do not provide
an answer, policy judimentz have been
madi:.

There is lillle dispute that VC Is car-
ciuozenic to man and we so conclude,
Hoewever, the precise level of exporur
which poses a hozard and the goests
of whether a “safg” exposure level exinls,
cannot be definitively answered on iiic
recard. Nor is iL clear to what extent
exposurss can be feazibly reduccd.
cannot wait until indispuatable answers
to these guestions are available, biceanse
lives of emnlorvess are ol s . There-
fore. we have had to exar our best
judgment on the busis of Lh -
able evidence, These judginents have 1e-
cuired a batancing process, in witdch (he
overriding consideratian has been the
protecrion of emiloyees, even Lthose who
may have resuls expesuies  to vC
tizroughout their working hves.

Based on the availzide eviderce and in
view of the above consideorations, inciud-
ing feasivilily, we believe that emnloyee
exposures to VC must be yedilced 1o a 1
prm time-weizhiled average (TYWAY . We
nlao beieve that PVC and VC retcb]
nls will, m time, be able to altain that
h cvr'x‘fmm:" contrets, g

0y 2 - - - N LYY
cuhode s im the

mecte future.

In addition (o the TIWA requircment,
we have estoblished 2 5 ppin ceiling
{averaned over a iE-mivmte pericd) in
ordar to prevent exposure of emploveons
o unacceptable hinh excursiorns. From
ail oneraticen standnoint., tiis ceiling

level is realistic beciuse miner excur-
stons up to the ceiling level are likely to
occur on a regular basis.

III. Tie final standard —i1) Scope and
appiication, Botk the ETS and {he pio-
posal would apvly the standind to the
eniire VC industry, foeluding manufaca
tuvers of VO and PVC and fobricators,
but exelnding emolovers Liandline eor
MRing fabricated prociucis made from

There is no disrute that a standard is
required for the nionomer and polyvme:r
industrics. Hovwever. thy Sxcietv of Plas-
tics Industry (SPIY and various fabrica-
ilers (s2e teslimony of Gocdyear, Gon-
eral Cable, etc.? recommended thuat
fabricators be exelided [rom thie stoangd-
ard, or that a repoavate veanremoent e
eslabhishied for thom because muny ¢f
themn were alrendy at or below tiie pro-
posed eciling level.

The record evidence establishes that
at least same craplerees in Lie tabyicnt-
ing industry are expo.ed in excess of the
yennissible conleo!l ity (8 N10:II
testimany, TR o6 Robintech TID Gy,
In these Ccirctmstances, we believe that it
is imprudent to srant a blaoaoket cxemo-
tion for wil fnbricators, Therefore, the
finad standard Is apphicable to the fabri-
cation industry, es weill ns the monomer
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and polymer industrics. Employers who,

in fact, are substantially bulow the ex-’

posure limit will be snbiceted 1o only
minimal burdens by virtue of the “action
tevel” Lo be discunsed below,

‘Where emiployvers in the fabriealing
fadustry have exposures approaciing the
Permissible limit, they will appronviately
ke subjeet to the standard. 1Zmplovers
handling or using fabricated products
made of PVC were nol included in the
ETS or the proposi] aud are exeluded
from the final slandard, This corclusion
is hased on the abscnce of ad~quate evi-
dence’of exposure to VC in these opora-
tions. The final standard clarifies the ex~
emption by dcefining a fahriealed prod-
uct as & product made whally or partly
from PVC which dogs not require further
processing  abt  temiperatures, and  for
times, suflicient to cause mass melhiing of
the PVC. BPI and othiers (cf. TTL. 344
requested that PVC resins with less than
0.1 percent residual monomer be ex-
einpted Irom the regulation now. end
that the exemuption level be reduced to
0.01 percent in three vears, SPI suuzzested
thud the exemption of materials with less
than 0.1 percent of 14 earcinomrns {rom
29 CI'R 1810.93p (39 FR 37562 was an
appropriaie precedent. The cases are not
comparable, beecause no attempt had been
made to set nir concentration limits for
the 14 carcinozens. The record did not
include information that relicble maoni-
toring and measuring technigues were
available. Mos¢over, the exemption chc[
10, CXTinpl aj
gens, The administrative culoﬁ WA Pro-
vided to nvoid rezulation of miaterinls
about which there was-no health haz-
ard infortwation, and which would have
broadly extended the application of the
regulation bevond the record. Herein,
ne infoermation was presented to show
sale concentralion results framn the use
of resins with specific levels. Indeed, the
proposal (o change the lcvel later. when
improved technology wouwld permit such
reduction, would seem ta indicate that
SPI has doubts about the safely of 0.1
percent residue level, Dianond Shamrock
(Exhibit 142y lextificd that theve is no
direct relation. "They indicate that the
airborme concentration is more related
to the physical form of the resity and
the ventilation provided. Also, inonilor-
ing dria from industry (ef, Exhibits 131,
168, 17M and OSHA (Exhibit 151) indi-
cate that levels in excess of 1 ppn may
be found in f{abrieation opcrations. In
view of these facls and of the opportunity
for emloyers 1o discontinue many duties
upon a showing of no exposures stbove the
ection level, 1t does not appenr that any
residue exemption s either justificd ar
necessary at this time. This course also
agrees with a number of Industry pro-
posals (cf. TIv 660).

SPI (Tt 3415}, among others. asked
that compounded PVC policls be ox-
empted from the standard on the grounds
that the pellets had too low o residue to
enuse harmf{ul or measurable emissions,
While {t appears that PVC pelicts would
have n lower residue level than virgin
PVYC, the fact that the pellels must be

_heated to a8 molten mass at the same
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temperature as PVC, for further pro-
cessing, indicates that a polentiul for re«
lease of the residue still exists. It ap-
pears Lhat the exemption of fabricated
products should be limited to just those
itemns which vall not underao surzh mass
heating, Furlber, the oppurtonity to
demonstrate thal exposures are below
the action level, and thus, discontinue
many dutics of the standard, provides a
more positive control and an adeguate
relief.

2y permissible exposure Himit. The
standard sels an exposure limit of 1 ppm
averaped over any 8 hour pericd. and a
ceiling of 5 pum averaped over any per-
iod not exceeding 15 minutes,

As more fully discussed abave, this
limit is based on an evaiuation of the best
available evidence and on a judsment
that the health and safety of emnloyees
must be protecleg to the fullery extenl
feasible, In view of the fact that release
of VC in the VC and PVC manuiacluring
processes arc variable, the 1 pin ceiling
level provided in the propo would
require mainienance of an average lev el
sienificantly more diflicult to atia
ihirouch feasihle engineerinz co:nrnlsA
Therefore, the evposure Jimit prescribed
in the proposal has heen rejceted.

(3) Action lexcl. The final standard,
unlike the ETS and the projosal, pra-
vides for an “action level” of 0.5 ppm
TWA, one-hu'f of the permissible ex-
posuze limit, The purpose of the action
level iz 1o minimize the imnrnct of the
ctandar<d on the gmblovor wpha have
attoir ‘~‘|)os"re lavels weli Lweiow the
perm ‘e limit. Thus, where the re-
sults of monitering under prragraphs
i or () (2) demonsirzie that no
emplovee Is exposed in excess of 0.5
ppm TWA, employers may, in «Ject, he
exemnied from seme provisiens cf the
standard. For examjple, fabricators who
are below the action level 2re not re-
quired *o provide medical surveil’ance or
1o monitor ogain, unless the employver
has renson to suspect that any emplosee
1s cxposed in excess of the action level,
In our judsment, exposures below the
action level do nol present
hazard te warrant application o
tire standard to the many cmptoyvers who
are o1 will be below that level.

4y Monitoring, The final standard,
like the proposal, requires that individual
employee exposure levels be determined.
This may be accomplished by personal
or area moritoring. Some witnesses and
persons who submitted comments did
not understand the meanine of the term
“95 percent confidence Jevel” in the
proposal. Esseatially it means that the
employer is required to take a sutlicient
ntmber of measurements so thot the re-
sults oblained are statistically valid, We
have modified the proposal to estublish
accuracy range requiremenis for various
measurement levels. ‘These ranges are
narrow enotrh to ensure that a deter-
mination of cotnpliahice can be made, and
broad encuzh to allow the applicution
of a variely of technologices

All cavered employers are roquired to
conduct initial monitoring. Where moni-
toring and measuring results zre -a¢ or

‘missible exposure limit solc

below tl:¢ action level, no further moni-
toring 1s required unless the employer
has reason Lo suspect thnt any cmployee
Is expnsed in excess of 1the action jevel,
or unless changes have been made in
mroguetion, process, control, type of resin,
ete,

Whrere the exposure level, without re-
rard to respirators, exeeeds the permis-
sible levels, monitoring must be conduc-
ted at least monthly. Where exposures
are less than the pormissible Jevels, but
greater than the aclion level, monitoring
must occur at least quarterly.

15) Methods nf comnlianee. The stand-
ard, like the proposal, requires theot emn-
plovers immetlialely inctitere fcasible
enpineering and work practice controls
to reduce exposures to at or below the
permissible exposure limit,

Where feasible eneinecring and work
practice controls will rediure cxposures
helow the permissihle levels, i mnat
be instituted. Where such controls
not reciice exposurcs bolosw
sible level, they must not
plemented to redure exposut
towest praciicable level, and be suppie-
mented by the use of resuirators 1o pro-
vide 1he necessary prolection. There-
upon. a continuing pregrem of ensineer-
ing and work praetice controls musti be
Instituted vo reduce expostires ‘.u lhc io 3
est practicahle level When
at or below the pernm
iimits, the program may b'-

In acddition, a pian for &
fro) G e n(\mvvrv naA
mcthods mu,t be draw LRRE and be .
availabile, upon reguest, (e ronreseni-
atives of OSHA and NIOEIL

Weo recognize that many econpl
covered by the stamdard con nos
renily achieve compliance v

vothie use
of teasible engineerme and w rractce
controls. The record alco rofieets Lroad
generic distinctions between the comph-
ance capabilities of the VO and PVC
industrics. Some industry spoxesmen,
including SPI (TR. 355-362), recom-
mended that a schedule of different per-
missite cxposwre limits and compliance
dates be estabtished for the VC and PVC
segments of the industry.

This view assumes 1hat the 2bility and
the time requited 1o feasibly reach in-
creasingly lover control levels is similar
within eaech mdustry, but differs mark-
ediy belween industries. Whiic the rerord
docs sugrest that such dilferences do
exist botween industrivs, as noted above,
it is clear that intra-industry differences
also exist, Thus, the ability and time re-
quired hy cach emplover to attain lower
conlrol levels may depend upon such
Tactors as the climate jo which the plant
is lorated. the are of cotipmienl. the size
of reaclors, or the {vpe of resin mant-
factured ov used, (Snell study, Firestone
Lestimony, ete b

Nipniloring data also tends to support
such  intra-industry  varilions. See,
e Dow, Firesione, Tennceo.t

As noted above. the stanaurd reauires
all emplayers to institute fcasivle engi-
neering controls to the lullest extent and
to continue to improve and apply engi-
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neering controls until full comuniiarce {5
achieved.

We have nol established sny ¢eir
for full compliance throudn en:ince:
controls because we are pre=ently unaele
to delermine when it will he [easibic for
most establishments to redure exposure
Jeviels Lo the, pernlissible level.

We also believe that the requirenient
ihat each emiployer reduce airvarne con-
ceniralions to thie penmissibie level. or
to the lowest lovel feasible as spen as
practicable will provide for inter-incus=-
try and intra-indu-try teehibolenicnd cif-
Ievences which do enas i
ihe sciting of separate jarit
ards on the basis of the cencral situntion
and condilions in each indusi

(6) Regulated arcas. Th
standard would have requirad
lated arcas be ¢sta

abjection to these requirems
asserled that such contral of
not necessary from a hcaiia -
Becondly, It was clajmed that th
trols vould interfere with oy
preventing access of needed e
non-employces, such 23 ¢c
truck drivers, customers andd consul

The purpose of esiabiishing r
areas in the proposal was to }
risk of exposure to as femr ciiovees as
possible. This concern is still paramoeunt.
and thus the limited accass fea
mains. The final standird ame
proposal slightly to a’.lo'r-.'
persons” to enter regulated arezs. T
changze, 1L is fell, will :.llu\' 0“0--
coniinue without undue
The final standard has alzo ficrenscd
length of time daily ros
maintained from: 20 (o I8 re
change was based Jargely on em(.cn‘
logical considcrations. (See NIOSH test
mony, tr, 118.)

(7) Respiratory protection. The fingal
res the

use of xmpimtor'; where emizlo
sures exceed the permizsitle control ievel.
Industry represen{atives made a nunmhay
of objections to mopmed n\ure"r,.w
far respiratory protection. 'I!
that the “po detecteble Jovel™ w oa..
fectively require conttinuous wearing of
respiralors in DVC and VC p and
that this is not feasible becauaze respir
tors are cumbersame, presebl a saiety
hazard, and employees wouid net use
them.

We would agyee that respirators have
many drawbacks; the proposal ¢id net
contemplate them as o final sojuiion. The
record shows that the PVC fuusty
ticularly may nced several du telore
plant cavironmental levels can ke re-
duced so that respirators are nevessnry
only occassionally. However. we canpot
agree that respirittory protection shiouid
not be required simply becausc it is in-
convenient, may require add:iior el por-
sonnel, interfercs with production, or
may require extensive retrainine of em-
ployees and restructuring of work prac-
tees. We have carcfully considered all

the objections, and have congluded that.
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nyirenmnentsl level i5 not ron-
ble expazure: lunit,
Lhealiend g oyenra-

W [HUJ-“.,‘J:]
While expasures in excess of the per-
missible level do canstitiuie a harzavd, we
bulieve that it iz necessary to milizate
somce of the problems associated with
implementing a program of respiratory
proleetton while emplovecs are beoing
fitted and trzeined jn respirator use, and
while ether adjusunents which may be
required are implcmented, Fherefore,
until January 1, 1076, where exvnsures
are not in excess of a 25 ppm ceiling
eath empioyer must provide each em-
plovee with an approntiate gespiralnt,
However, e cees whose exposures do
not exceed g 25 ). ceiling. may decline
to ute the respirvater, in which erse thie
: hireated to require its
stment perted, em-
plorees cd in the uses, pur-
poses 2ang lun:me 15 of respirators, an
the b D enpozure to vinvl ehloride.
eeVer, cuch employee will be notificd
m wriung 4 oiwe has been exposed in es-
cess of the permissitle exuosure limit,

Where exposures exceed 225 ppm eejl-
ing, rE<'12rallJ:'}' protection is mamhtﬂn
in Nrht of our judgment that mue
frenter rislis are associated with such
exXrosures.

The provisions in the final st'mcl"ud
rezerding the selection and use of resp
ratory prowerive devices differ 110'1‘1
IhO‘e inthe urepozal. The deseriptions of
g respirators hov
idicate more clearly the
ntenned. and tha movie
iule concentration level for
each devier, Aloreover, thie rumber of
types of atmeschere-supplying devices
has been increased.

At the he 4 Ar. Edwin C. Hvyatt, an
OSHA L‘m‘.sulmm made suTzestions re-
garding tha w:e of particular respiraio
devices. We have concluded that his s
gesiions are meritorious. Thercfore. the
isions for selection of ntmasphere~
.\m{r devices Toilow closely the rec-
ommend 15 contanited in his testi-
mo'w of sPI ana B. F. Gom..:ch) IR

with Hyatt's sugtestions. t8ce ¢, testi-
monv of SPI and B. ¥\ (:uodrurh) TR
£3 1 We hnd eriginally omitvted aiy-
purilving respirators beeause noue had
been approved by NIOSH {or use agninst
VC, princirzally because they lacked in-
dicators Lo sinnal the expiration of the
scrvice life of the sorbent. Hyolt and
other witrnessee discussed in detail 15
desirability of being able to use cansters
or cartridze anir-purifying respirators,
provided g sorbent could be shown Lo
effectively absord vinyi chioride with an
adequate service life. Recently, OSHA
has received respiratory data from labo-
ratories carding the edectiveness of
conumeares aviilable canisters and
cartridges for vinvl chieride, These eval-
uations were condueted separaicly by
KIOSH and by the B F. Goodrich Cem-
panv and subiniited to OSILA in post-
hearing conments. The resuits indicate
that certain presently availabie eanis-
ters and cartridges effectively absorb
vinyl chioride at relavively low concen-

.t
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trations. In discussions of these findings
witlt KIOSHL, it has indicatcd thal it s
willing to consider on an expedited hals
the approval of ajr-purifying respirators
dnst VO Conseque
aded three (ypos of i
ing respirators in the list of acc
units, subjeet to the approval of sura
units Ly HIOSIT The maximum cnaect:-
tration fur which each resp :
be wsed s bhased wxn our ¢ ato
of the dala submitted by IJO.;H aud
Goodrich. EBecause air-purifsin
ralors da not indicote sorbent L,:
or hrea ousty of VC, und be
has ne i el warning pro;
tevels for linh these deviees sre used.
strict adn: trative cantrols witl be re-
quired fcr their use. Such continds {a-
clude 2 prozrom Lo assqure time
placement of canisters or eartndues and
an alurm svstem 15 al2tt emnlolees wheo
vinyt chleride concentrations excexd the
concentralions allowed for the particu-
lar tvpe of resuivator in use.

i8) Huwerdouvs operafwons. This is a
new secticn within the final stondard. it
encemprses easenticlly the
requirenterts for m?h*ﬂmﬂcn ard ¢
containinatjon hut has re
terins
groater Senidl 1-. for ems 10 ors 1 G2
with such operations. The intent of -~c
new sectizn is to protect cinpicrees en-
.:ed 1'1 actiy J'Jr“: llmt pres

vore-

pcumes. lr_‘\c An e\:ampie wold be
the cleanine of a ﬂ‘tel where resin eans-
taining  hirh residuzl  nionomer s
tranvod,

The piojosal’s recuiroment fov juill-
body, imncrvious clothing hes been re-
placed By the dircclion 15 use 1
garments suited to the particy
tien and probable extent ol cspe P
Tihws, fwi-beay clothing is not
necessay, alig is therefore net requ
where lezs protactien {5 adeguiate.
vessel entyy [oils within the 6.
of o hazardoeus eperation. thie ve
secticn ol the preposal hes been drieted
{rom the final standard.

(9)Y Emcreency situations. The defini-
tion of emcrgency nos hocit i
terms of nn wexspactod ma
The matn ebjcclion td Lhe
emergelrey situations in the pra
that, as the term was gelinge 1. nmany
ordinnaty lcaks or operations resuliing in
a smeil release of vinvl ehioride would ke
consids cmeraencies. Thix
the int- of the proposal.
stangdard has been einrified
It should be
ten operatiotial plan required
ret nerd net be devaloped fov
xeursions atove the pesmissible
e.\po.\uro lrmit, anud thint such excursions
need not be reported.

10} Signe and lebels, The thyust of the
signs and tabels scction is to apprae
employees of the cancer and fire haz-
ards. Na ehjections have beeiuryrrsed with
respect to InTarmitgr emplovers of the
fire haraed, owever, a nunt or of nb-
jections were raised at the hw AR
in written zubmissions ta the require-
ment that the word “eaneer” sppear on
all signs and lavels. The prineipal argu-

Arviolrs
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ment advanced apainst {ts use was that

the term ‘“‘cancer” or *cancer-suspecl

agent” scares employees nnd thal fn-
stead, the messape should conlain in-
slructions on how o deul with the sub-
slance (TR. 347:. Wc helieve that a
ailuled form of warnin« will not sulfice.
We appreciate the concern of employers
with the reaction of their employees. But
we consider it imperative that a worker
be fully informed, and that he realize the
possible risks imvolved in his cecupation,
Coupled with Lhe training reqguirement
in the standard, we believe that the signs
and labels required will adrguitely in-
form emplovees of the hazard, In addi-
tion, such signs will warn unauthorized
personnel to keep out of resulated arens,

The proper application of most protec-
tive measures requires an amcunt of
training and indoctrinatlion of employces
that cannat easily be conveved on a sign
or label. Also, the varicly of measures
thatl could be prescribed would result in
an wiwieldly or excessively detalled Jez-
end. Consequently, the required message
on sighs and labels wiil not include in-
formation on precautions, relevant
symptloms, ete. The addilinn of suitabie
Informationn by the employver would be
permitted, providing
in any way from the required staiement.

The requirement in the provosal for
labeling containcrs of vinyl chloride has
been amended by deleting the refercnce
to the possible hazard of vislent polym-
erization. Very litiule information was
developed on this hazaré during the
stanidal Gestililin jaGiviie e, Ib dues we-
pear that this hazard is essentially under
control and thnt the firce and careiro-
genic hazards at present are the most
significant. Since lebeling or placarding
that is in compliazce with the U.S. De-
partment of Transportation regulations
€42 CIrRR Part 173, Subpart H) alrecady
warns of the fire hazard, only a state-
meni, coticerning the carcinogenic haz-
ard need be added 1o the Department of
‘Transportation labels.

(11) Aedical surveillance. The princi-
pal questions that have been yaised ve-
garding medical surveillance ore the
necessity and efficacy of requiring cer-
tain specific serum enzyme doetermina-
tions (SMA-12 series) and the apblica-
tion of medical examination require-
ments to the {abrication segmentis of the
industry where emiployees are exposed to
lower levels of VC. The objection has also
been raised that the specification of tests
and procedures interferes with the ap-
plication of advances in inedical knowl-
edge.

A parilicular dificulty in considering
medical surveillance is that lhe most
commonly discussed lesion, angiosar-
coma of the liver, currently cannot be
diagnosed until the victim is werminal
and, usvally, withiin months of deatli.
Precursor physiologic alterations, which
might be reversible, have nat yel been
directly associated with the icesion. Cotn-
sequently, there are no speciiic diagnos-
tic tests which can be prescribed which
will determine presence or absence of
this tumor at an early staze of develop-
ment, However, most medical witnesses

it does not detract.

o
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indicated that the medieal tests proposcd
are currently the only ones aviilable
which are nseful for medicat surveillance
IR 121, Exh, 95, TR 559-501), Conse-
quently, the spuecifie blood tests proposed
have been retained as a minimum re-
quirement to nssist the examining phivei=
cian in determining fitness of potential
emplovees for sssighment to workplaces
involving VO exposure. In addition, al-
ternalive medical examinations mayv be
used where the examining physician de-
termines that ticy are auv least as good
as those specified by the standard.

The Tabershaw-Cooper study and (hie
various AnimAl experiments sugest that
VC may produce a wice speetrum vl -
hynant and non-malignant <hsorders,
'Tire general scope of the required medical
cxamination hus, therefore, been broad-
ened to include kidneys, skin, connective
tissue, spleen, and pulmohaty system, us
well as the liver. No additional specific
procedures or Losls are required, but rec-
crnmendations have been included in the
Appendix to ascist the examung phrsi-
cinn, Beeause of the nanspecilic natwe
of the required medical tests, it 15 not
approprinte to prescribe thmins or type
of followup tcsts, or to mandate with-
drawal Jrom exposure based solely on re-
sults of the tests. Instcad, the employer
is required io obtain a statement fram
the examining physician of the em-
ployec's suitability for continued expo-
sure, when the examining physician has
completed such tests as bhe eonsiders ap-
prapriate. The employer is rcqured to
WitGURW il diplosee wiild . i
statement incicetss that ihe employee
may be at added risk from cantinusd VC
exnosure.

As with monitoring. there appears to
be no basis for compiete exempiion of the
fabrication industry {rom inhe require-
ment for medical examination. The rec=
ord does show fabricating estaplizhimenta
with concentrations of VC monitored
considerably above the action level. In
these instances, medical surveiliance of
affected emnloyees will provide baseline
data for future evatuation of their health,
eveil if both menitoring and medical sur-
veillance ave thsepntinued becnuxe in-
proved conirols reduce cohcentrations
below the action level, Where exposures
are below the action level the medical
surveillance requireinents do not general-
1y apply.

(12) Training. A separate provision for
employce training has been added to the
final standard rather than including it
within the section on emerpency situa-
tions as in the proposal. The rew para-

. ii-s
Woaataa Wik

.graph provides for training of employees

concerning the carcinogenic hazavd of
VC, emergency procedures, the need for
monitorm: and an annuai reveew of the
standard. IV 2lso provides for tuning ol
employees concerning the purpose for,
proper use of, and limitations connected
with tespiratory protection.

(13 Kecords and reports. The provi-
stons for recordkeeping contmmed in the
final stancard requue the preparation
und maintenance of essentially {he snme
information reauired Ly the proposal.
The major change {romn the oxiginal pro~
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poxal s the requirement for mirintenance
af moniloring records and daily roster
sheels of aulhiorized persons for 30 years,
instead of 20 years. Addilionally, the ecm-
ployer is rognired to maintain medical
records for the duration of an emplovee’s
embinyment plus 20 years, oF 39 scars.
whichoever is longer. 'The oritgniul pro-
posal called for only 20 years.

This changae has been miplemenied be-
cause the latency peried for induction of
anrosarcoma ranges up Lo 39 yeurs (rom
initial exposure. Therelore, as & mini-
mum, medical records must b main-
tained for at leasl thal long. It should b2
boterd Lhal spokesnen for both labor and
incdustry recommended thut this ciiange
ber made.

‘The reporting requirements are not
sirnificantuly different from these in the
original propozal. However, nstead of
ihe requirement for reporting hcidents
which result in the relence of VC into
arcas where emplovees mov e exposed,
the final standuard clarfies our o
intent by =taiing that only eme
must be reparted. Ao the requi:
for filing o cetailed. written
within 15 days has been deleted. It has
beeny conchucied that submission, within

24 howrs, of an initial repors thal in-
cludes facts immediatety available, wouid
orctinarily be suflicient. However, i the

OSHA Area Dirceror requests further in-
formation relevant to the emeryiney, the
employveyr will be required to furnis such
information.

(14) Delcted porfiorns of lhe provosal.
The propesst v [ EVTRI 5 16~
quiring thiat shower facilities and ciange
rooms be provided, and thal storase or
consumption of food be prehibited in
regulated arvcas. We have deleled these
provisions beenuse it is our conl
they arve no longer necessary, Showoring
facilities are not required kocause pro-
tective clothing, wiere required by the
final stundard, should protoct empioy
from skin absorption by cdirect e
with VC nnd because theve is 110 rejiabie
evidence that VC vapor is absorbed
through the skin. In addilion, =ince we
anticipate izt most emplovees will nos
be wearing protective clotiing and that
emnloyecs who wear proieclive clothing
will change such cloibing infrequentiv.
we are nol requiring that chanze rooms
be provided.

In nddition. we feel thai there is In-
adequate evidence showing that hazar-
dous amounts of VC c¢an be absarbed
through inmestion. For tihis yeason. the
requirement prohibiting the storage or
conswmption of food in repulatcd areas
has been delefed.

The proposal also contained provisions
on niaintenltance and decontanunation,
transpartation loading and uttloading.
angd polymer handiing operations, These
requitrements are not mentioned in the
final standard because attention to these
items Is implicit in the remur 1T
each employer rench the pernus.able ex-
posure limil or attain the lowest feasible
level L
(15) Eflective date. In order to ensure
that offecied empleyers and employees
will be Infermed of the existence of Lhese

an
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provislons and that coplovers affected
are glven an apportunily o famitiarize
themselves and theie employees with the
exislence of the new requirements, the
cileclive dnte ol the amendament to
$ 1910.93q will he Janwary ¥, 1959, To pro-
vide continued protection {or employees
until that date, the provisions currenlly
contained in  § 191¢.09% are herchy
promulgated, pursuant to section 6(bJ,
Gée) and 8f¢) of the Occupationnl Safely
and llicalth Act, as an occupational
gafety and heatth standard etlective
Oclober 4, 1974, the amondment to
£ 1910.03q set out below will supersede
these provisions as of Jonuary 1, 1415,

Accordingly, upon consiceration of ihe
whole record of this proceding, Part 1910
of Title 29, Code of Federal Regulations
is amended, effective January 1, 1975, by
revision of § 1910.93q to read as follows:

§1910.93¢ Viwyl chloride.

(a) Scope and applicotian. (1) This
gection includes requircments for the
control of emploree exposure to v¥inyl
chilortde (chloroethene), Chemical Ab-
stracts Service Registry No. 75015,

{2) This section applics to the manu-
facture, reaction, packaging, repackas-
Ing, storare, handling or use of viml
chloride or polyviny! chioride. hut dces
not apply to the haudling or use of fabri-
cated products made of polyvinyl chlo-
ride.

(3) 'This section applles to the lrans-
portation of vinyl chloride or polyvinyl
chloride except to the extent ithat the
Depurtment  of ‘lransporidtion mnay
regulate the hazards covered by this see-
tion.

(b) Dejinitions. (1) “Action Jevel”
means f concentration of vinyi chinride
gr 0.5 ppm averaged over an 8-hour work

ay.

€2) “Assistant Sccretrry” means the
Assistant Sceretary of Labor for Occupa-
tional Safety end Reaith, U.S. Depart-
ment of Labor, or his designee.

€3) “Authorized person” means any
persen specifically authorized by the cm-
ployer whose dulies requive him to enter
8 regulated area or any person enlering

. such an area as o desiznated representn-

tive of employces for the purpose of ox-
ercising an epporiunity (o observe moni-
toring and measuring procedures.

(1) "Director” means the Dircctor,
National Institule for Occupational
Safety and Health, U.8. Departiment of
Health, Education, and Welfare, or his
desiguec.

(5) “Emergency” means any occur-
rence such as, bui not limited to. equin-
ment failure, or operation of a reliel de-
vice which 1Is likely to, or does, result in
massive release of vinyl ehilovide,

{6) “Fabricated product” means a
product made wholly or partly irom
polyvinyl chiloride, and which docs not
require furthicr processing at tempera-
tures, and for times, suillcient to cause
mass melling of the polyvinyl chloride
resulting in the releose of vinyl chiloviede,

{7y “Hazarvdous operation” means any
operatlon, procedure. or activity where n
release of efther vinyl clloride liquid or
£as might be expected ns a conscquence

-y
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of the operation or bweause of an acci-

dent In the operatinn, which would resnlt

in #n eminlovee exposure in excess of the
nermussibdle exposure iimit,

t8) “OSHA Arca Dircctor” means ihe
Dircelor for the Occupationnl Safety
rnd Health Administration Area Oflee
having jurisdiction over the grographic
aren in which the*emplover's establish-
ment is located,

(9 “Polyvinyl chloride” means poly-
vinyl chiloride hemopolymer or coboly-
mey hefore such s converwed to a fabyi-
cated produet.,

(1) "Vinyl chloride”
chloride monomer.

(€Y Permissibie cxposure limit. (1) No
emplover may be expoased to vinyl chlo-
ride at concentrativns greater than 1 ppm
averaged over any B-hour period, and

t2) No emplorce may be expored o
vinyl chloride nt concentrations greater
than § prm averared over any period not
exceeding 15 minutes.

 ¢3) No emplorce may be exposcd to
vinyl chlovide nv direct econtact with
liquid viny) chlorice.

Q) Mosulorine. (1) A program of
initint  monitor and measurement
shall be undertaken in cach establish-
n:ent to delerming if there is any ein-
Playee exposed, without regard 1o the use
ol respiratars, in excess of the aclion
level.

(2) Where a determination conducted
under paragraph (@) (1) of this section
shows any emplovee exposures, without
regard to the use of respirators, in ex-
coss of Uie aellon jeves, A ProfFram 10r de-
termining exposures for each suen em-
ployee shall be established. Such a pro-

means vinyl

am:

() Shall be repealed at least monihly
where any employee is exnosed, without
yegard lo lhe use of respirators. in ex-
cess of the permissiple exposure Mmit.

(ii) Shall be repeaied not less than
quarterly where any emplovee is exposed,
without regard to the use of respirators,
in excess o1 Lthe pction level.

(iii) May be discontinued for any em-
ployee only when ot least two consecu-
tive monilarme determinations, made not
less than § working dayvs apart. show ex-
posures ior that employee at or below
the action level.

(3) Whenever there has been a pro-
duction, process or control chiange which
may result in an inerease in the yelease
ol vinrl chloride, or the empioyver has
any olhicy renson to suspect that any em-
piovec mayv be exnesed i excess of the
aclion level. o delermunation of eniployee
exposure wider paragraph (8)<1) of Lhis
section shall be performed.

(4) The mcthod of monitoring and
measurement shirll have an necuraey
{with a confidence level of 95 pereent) of
not less than plus ar minus 50 pereent
from 0.25 through 0.5 pinn, plus or minus
a5 percent from over 0.5 ppm through
1.0 ppn, and plus or minus 25 pereent
over 1.0 pin, (Methods meceting these
accuracy requirements are avallabte n
the “NIOSI{ Manual of Analytical
Methods™).

(5) Employvecs or their designated rep-
resentatives shalt be afforded reasonable
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oppoertunily to ohmerve the monilor-
ing and measuring required by this
pararraph.

ie) Regulated area. €13y A regulaled
arca shall be e li-hed where:

(1) Viny) chloridic or polveiny] chloride
Is manufactured, reacled, repnclnged,
stored, handled or vied: and

(i) Vinyl chierise conecentrations are
in excess of the permissible expoiure
limit

12) Access to regulated areas shall be
limited o nulharizod persons. A dally
roster shall b2 made of authovized per-
sons whao entrer.

(1) Mcthods of comnlianee. Fmolovee
exposurns to vinvl chlaride shatl be cen-
trolled to at or hainw the permis:ib'e ey
posure Iimit providerd in porne
of this section by engineori PIRC-
tice. and personal protective controis as
follows:

(1) Feasible cencinrering ond worx
praciice controls shall Immediately he
used to redunt exnosures to at or below
the permissible exrosure Jimit.

(2) Wherever frosible eneinrevine ""(‘

work nractice controls which ¢
stltutcd unm m“l( voare z‘ot s

thcless bc 1'<cd to lf‘(.llcf‘ c‘\rkul
the lowest pructirnbln Tevel, amd = ! he

at or bolox the
Himit, or i e gresdces

solely by means of cn"u":‘:ru‘f’; avd work
practice contrels. 28 soon as jeasible.

€3y Written glons for such a pro Mm
shall be developed ond furtisne
request for examination and ¢
authorized representatives of
tant Sceretary and the Director.
pians shall be updated ot loast eve
months.

(g) Respiratory  protcelion. \Wheve
respiratory protection ls reguired under
this section:

{1) The emplover shall mrovi
respirator which moects the requir
of this parperenh amd shall assul
the ecmnloves uses such re
that uniit December 31, 16
respirators shall be at the dlsm"

“eacihh emoloyee for expasures not in ex-

cess of 25 ppm. measured over any 1%
minute period. Until December 21, 1975,
each cmplovee who chcoses not Lo weor
an approprinte respirator shall be in-
formed nt least quarvteyly of the hazards
af vinyl chiloride and the purpose, proper
use, and Hmitations of respiratory
devices.

(2) Resvirators shall be selected from
among thnrse jointly approved by the
Mining Enforcement and Safety Admine-
istrition. Department of the Interior,
and the Nationel Institute for Occuna-
tionil Safety and Health under the pro-
visions of 30 CFRR Pari 11

(3¥ A resplratovy proteclion prooram
meeting 1he requirements of % 1910.134
shall be established and maintained.

(4) Sclection of respirators for vinyl
chloride shall be as follows:
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Atmospheric concentration of
vinyi ehloride

-
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Required apparotus

{1) Unknown, or ahove 3,600 ppii__. Open-circull, self-contained breathlng apparatus, ptes.
Bure demnnd Lype, wilh full fucepleoe.

(13) Not over 3,000 ppm..__..

(&) Comdinntion type C supplied nir respirator, pres-

sure deinand type, with full ar half faccpiuce,
and nuxillary self-contatned wir supply: or

(B) Type C. supplied nir respirator continusus flow
type, with full or Lalf facepicee, and auxiliary
self-contnined alr suppiy.

(111} Not over 100 ppMac-—cvaucean (A) Combination type € supplied air respirator de-
mand type, with full faceplece, and auxiliary
scii-cantlained iy supply: or

{B) Open-circull sgeif-contmned hrenihing epparatus
with full facepicre, In demnnd maode; or

{C) Type C supplicd alr respirntor, demnnd type, with
full faceplece.

(iv) Not over 25 ppiiaacccccrac-ae. (A) A powercd air-purifying resplrator with hood,
helnet, full or hall [aceplece, hnd a canister

- which provides n service life of at least 4
hours for concenrattons of winyl chlotide up
10 25 ppin, or
- (B} Gas mask, front- or baclk-mounted canister which
provides m service llfe¢ of at least 4 hours far
concentrations of vinyl chloride up w 25 ppm.

{v) Notover 10 ppMecccacccaaacan {4) Combination type C supplled-air respirator, de-
mand type, with half fncepiece, and auxillary
scif-contaied nir supnply: or

(B} Type C supplied-ulr respiralor, demand 1ype, with
half facepicce: or
{C) Any chemical cariridge respirator with an orgavic

vapor cartridge wlhilch provides a se

vice Mfe

ot at least ] hour for concentratians of vinyl
chlaride tp to 10U ppm.

(5> (i) Entry into unkown concentra-
tions or concentrations grealer than
36,000 ppm (lower explosive linut) may
be made only for purposes of hfe rescue;
and

(i) Futry into concentraiions of less
than 36,000 ppm. but preater than 3,600
ppm may be made only for purposes of
life rescue, firefighting, or secuving
cquipment so 2s to prevent o greater
hazard from release of vinyl chloride.

(6) Where eair-purifying respirators
are used:

() Air-purifsing cannisters or car-
tridges shall be replaced prior to the
expiration of their service lile or the
end of the shift in which they are frst
used, whichever occurs first, and

(i1) A conlinuous monitoring and
alarm sysiem shall be provided where
eoncentrations of vinyl eivtoride could
reasonably cxceed the allowable concen-
trations for the devices in use. Such sys-
tem shall be used to alert employers when
vinyl chloride conceentrations exceed the
ullowable concentrations for the devices
in use,

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

(h} Iazardous opcralions. (1) Em-
ployecs engaged in hinzardous operalions,
including entry of vessels ta clean poly-
vinyl chloride residue from vessel walls,
shall be provided and required to wear
and usec;

(1} Respiratory protection in accord-
ance with paragraphs (¢) and (g) of
this scction: and

(i{) Protective pnrments to prevent
skin contact with linuld vinyl chilovide ov
with polyvinyl chloride residue from
vessel walls, The protective parments
shall be sclecled for the operation and
its possible exposwre conditions,
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€2) Protective garments shall be pro-
vided elean and diy for cach use.

(Y Emcrgeney situations. A written
operational plun for emergency sitim-
uons shall be developed for each farility
stoving, hasiling, o etlem el
uml chloride as o liquid or comypressed
ans, Appropriate portions of ihe plan
shall be implemented in Lhe event of an
cmergency. The plan shall specifically
provide that:

(1) Emplovees engaged in hazardous
operations or correcting situations of ex-
isting  hazardous releases shall  be
eguipped as reguired in paragraph ()
of this section;

{2) Other cmploycees not so equipped
shall evacuate the arca and not return
until ronditions are controlled by the
methods requived In paragraph (f) of
1his scction and the emergency s abated.

Y Training, Each employee engoged
in vinyl chloride or polyvinyl ¢hlaride
operations shiall be provided {raining in
a program relating (o the hazards of
vinyl chleride and precautions for its
safe use.

(1) The program shall include:

(1) The nature of the health hazard
from chronic exposure to vinyl ¢hioride
including specifically the carcinogenic
hazard;

(iiy The specific nature of aperations
which could result in exposure to vinyl
chioride in excess of the nermissible
limtl and necessary protective stens;

(iy The purpose for, proper use, and
limitations of respiratory protective
devices;

(iv’ The fire hazard and acute toxic-
iy of vinyl chloride, and the nccessary
protective stens;

(v) The purpose for and a description
of the monitoring program;
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(vi) The purpose for, and a deserip-
ton  of, the medical surveillance
program;

{vii) Emergency procedures;

(vitly Speeiliz Infornation to wid the
employee i recopgnition of conditions
whicli may result in the release of \'im-l
chloride; and

{ix) A review of this standard 'n ite
employce’s first training and indoctnina-
tion program, and annually thereafrer.

23 All maderials relating Lo the pro-
gram shall be provided upon requent to
the Assislant Sceretary and the livector.

(k) Medieal surecillunce., A proosram
of medical surveilance shall be insti-
tuted for cach cmployee expoied, with-
out rexard Lo thie use of respuators, to
vinyl chloride in exeess of thie action
Invel. Fhe program shall provide each
such emplayee with an opportumiy for
examinalions and tests in saccordance
withh this paragraph., All medical ex-
amindtions and procedures shnil be per-
formed by or under the supsrvisisn of
licensed physician, gnd shall be previded
without cost to thic emploxree.

(1) AL the time of initial assiznment,
or upo:n institution of medical surveil-
lance;

3y A peneral physieal exaynination
shall be perfsrnied, with speeific ¢tlen-
tion Lo detrcting enlermemcn Jiver,
spleen ov kidneys, or dysfvrction in Lth ese
organs, and fer abnormaltics th :
conmmective iissues aml (he pulinmons
system (Sce Appendix A).

{iiy A medieel history shall be taken,
inclucing the follawing topics:

sy fdu wdhiie;

(B) Past hiswory of hepatitis:

(C) Work history and puast oxposure
to potential hepztotoxic agents, includ-
ing drugs and chemicals:

{D) Past history of bleod {ransfu-
sions: and

(E) Past history of hospitaltzatiens.

{iiiY A serwm specimen shail be ob-
tained and determinations made of:

{(A) 'Total bilirubin;

(BY Alkalire phosphatase;

() Scrumn plutamic oxalacetic trans-
aminase (SGOT);

(D) Serum glutanide pyruvie transan-
inase (SGUTY : and

(E) Guamma glustamyl transpeptidase.

12) Exziminations provided in nccord-
ance with this paragraph shzall e per-
formed at least:

(i) Every 6 months for each cmployet
who has beenr employed i vinyl chlo-
ride or polvvinyl ehloride munufaciuring
for 10 years or longer: and

¢ji) Annually for all other employees,

{3) BEach employce exposed to an
emcrgency shall be aftorded appropriate
medical surveillance.

(1> A statement of each emplovee's
sunitability for continuca exposure to
vinyl chlovide including wse pf protec-
tive equinuent and respirators, shall be
obtained from the examininy piwvsician
promptly alter any examination, A copy
of the physicinn's statement shali he pro-
vided cach employee.

¢5) ¥ any employee’s heattiy would be
materialty impaired by continued ex-
posure, such employee shall be with-

.
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drawn from possible contact with vinyl
chloride.

(6) Laboratory analyses for all blo-
Yoricil specimens Ineluded in medical
examinations shall be performed in labo-
ratories licensed under 42 CI'R Part 'i4,

{?) I{ the examining phy:ician deter-
mines that alternative medical examina-
tons to those recauired by pavaeraph
(k) (1) of thls section will provide at
least equnl assurance of delecting med-
jeal condltions pertinent Lo the exposure
to vinyl chleride, tiie emplorer mey fae-
cept such allermative examinations as
mecting the requirements of paragraph
(k) (1) of 1his section, if the ewnpiover
obtains a statermenl from Lhe examining
physician setting forth the plternative
cxaminations and the rationale for sub-
slitution. This statement shall be avail-
able upon regucst for examination and
copying to authorized represcntatives of
Lthe Assistant Seerelary and e Director,

1) Signs and labels. (1) Latranees to
regulated arcas shall be posted with leg-
Ible signs bearing the tegend:

CANCFR-BUSPECT ACRNT ARFA AUTHDRIZED
PERSONNEL ONLY

{2} Arcas containing hazardous oper-
aifons or where an emergeney currently
exisis shall be posted with lezible signs
bearing the legend:

CANCER-SUSPECT AGENT 1IN TNis ARTA PROIFC-
1IVE  EQUIPMEXT REQUIRFD  AUTHORIZED

PERSONNEL ONLY

€3) Containers ol polyvinyl chloride
resin waste {rom reacters or ciher waste
contaminated with wvinyl chivrde suail
be lezibly labeled:

Contaminated with
ViNyYL CHLORIDE CANCER-SUSIPECT AGENT

T Containers of polyvinyl chloride
shall be legibly labeted:

PoLYVINTL CHLCEIDE (OR Tranhe NAME)
Contains
VIRYL CHLORIE
VINTL CHLORIDEL 1S A CANCER-SUSIECT ACENT

(5} Containers of vinyl chloride shail
be legibly labeled cither:

(1)
ViYL CrHLefinL
EXTuEMELY FLAMMASLL Gas Uxnben IRESSULLD
CANCER+SUSPECT ACERT
or (i) In accordance with 49 CFR Part
173, Subpart H, with ihe sadditional
legends:
CANCER-SUSPECT AGENT

applled near the labor or placard,

(6} No statement shall appear on or
near any required sign, label or instruc-
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Lion which contradicts or detracts from
¢t of, any Tequircd warning,

inforr.ation or instruction,
trmy feseords. (3} AN records majne
taimes in zrcordance with this section
snall n~lude the name and social secu-
~er ¢of cach employee where

of required monitoring
g, medicul records, and au-
onnel rosters, shall he made
2 pe available upoan request for
o and copying to aulhorized
ives of the Assistant Scere-
Dircctlor.

ng and measuring records

(&0 Slate the dale of such monitor-
measuring and lhe concentra-
rinined and identify the instru-
cils 2nd melhods used:

+B* Inliade any additiornel informa-
ticr v to determine Individual
xposures where such expo-
ermined by means other
ucl monitoring of employees;

(C Be maintained for not less than

naorized perzonnel yosters shall
cd for not less than 30 years.

:1 records shall be main-
vation of

ine employ-
us 20 years,

ha emaploycr
to €0 business and there is no
r to receive ond re his ree-
(VAN h... BlewCTiLAG RIS, o Te
bte transmitted by registercd
= Director, and ench emplayee
notidfied in writing of this

loyvees or their designated
‘es shall be provided access
ie and copy records of required
and measuring.

srr emplovees shz]l be pro-
to examine ond ¢opy re~
2 omoruwonng and mc.l:mmﬂ records
I their own exposures.

(6\ Updn writien request of any cm-
Copy of the wzedical record of
ee shiall be funiished to any
anated by (e cmployee,
poris, (1) Not later taan 1
r the ecslablisiunent of a reg-
the following information
sorted to the OJ!.\ Avea Dl-
chn.n{:m 1o such mfol mation
:5 .'.,J:rtcd within 15 day

en The address and lo:anon of cach
ment which lias one or more
re““...cd areas; and

-

(1i) The number of ciaployees In cach
regulited arca during nonnal operations,
includipg mainenance,

(2) Emerzencies, anud the facts oh-
tainable al that tme, shill be reported
within 24 hours to the OSIA Arca Di-
rector. Upon regiest of the Area Dirce-
tor, the employer shalt submit additionad
information in wriung relevany w ihe
nature and extent of employee exposutes
and measures tiken to prevent future
emergencies of sinilar nature,

€3 Within 10 workine doys {ollowing
any monitoring and tncasu ¢ which
discloses that any cinployec has been
cexposed. withoul rerard to the use of
respiralors in cxcess of the permissible
expocure limit, each such cnbloyee shall
Le notified in writing of the results of
the cxnosure measurement and the stepss
being teken to reduce the exposure to
within the permissible expozure limit.

(0) Effcctive dafes. (1) Until Jdanu-
ary 1, 1973, the provisions currently sct
forthh in §1910.93¢g of thisz Part shall
apply.

(2) Effective January 1, 1975, the pro-
visions sct ferth in § 10810.933 of this Part
shall apply.

APPENDIX A—SUPPLEMENTARY MEDICAL

JHPORMATION

When requlred tests under p.".ral'rauh
tk}{1) of tles section show shliormaiiile:
the tests showid BL repented as 00N &is prr-n-
ticabie, preferably wit H
tents remain abnoermnl
U givel o v
gontact with vinyl chloride, Hi
comprrhicnsive evamiratien is made,

Additiongl tests which may bz useful:

A, Yor hidrey dysfuncuon: urine oxams-
iton for albwmin, red wlood ceils, and ex-
Jeliztive ab l

L. Pulmy
Ity, Fereced exy
and chest roe'u"euo"r'\ N ( posteriar-an mxlc:-,
14 x 17 inches),

C. Additional sovum vests: Lactic anid de-
hydrogenaze,  lactic  acid  dehvdrogenase
iscenzyme, prowin determ:atioan, eitd
prolcln electrophoresis.

D. Yor a more ¢oinprehensive examiuntion
on repealed abrormal seruin esis; Hepatjus
B putigon, and Hver stanning.

(Secs. 6 and 8, B1 Stat. 1345, 1509 (22 U.SC.
69, 037): Cecrerary of Laber’s Qrder Nao
12-.71, 34 FR 87061)

Signed at Washington, D.C., this tst
day of Octobker, 1874,

FEFURRTVRAY S

Joun STENBER,
Assistant Seerctery of Labor.

[FR Doc.74-33176 Ffied 10-1-74:3:54 mn]}
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