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Title £9—Lahor
R XVIl—OQOCCUPATIONAL SATETY
CHJ‘(‘:;CHEMTH ADMIMISTRATION, DC-
PARTMENT O LACOR

PART 1910—O00CUPATIONAL SAFETY
AND HEALTH STANDARDS

Standard for Exposure to Vinyl Chioride

pursuant to sectiors G6(b), G(c), and
gi¢) of the Occupational Safety and
Health Act of 1970 (84 Stat. 1543, 1506,
1509; 20 UL C. 635, 607T) Srcvetary of
Labor's Order No. 12-71 (26 FRR B754)
and 29 CIFRt Port 1011, £1910.93 of Part
1910 of Title 29, Code of Federal Repu-
iatirns is hereby amended in the manner
set forth below, In order to provide nn
Occupzational Safety and Health stand-
ard dealine with the exposure of em-
ployees to vinyl ehloride.

1. Backeround—(1) Vinyl chloride.
Viny! chloride (chloroethene), Chemieal
Abstracts Scrvice Reristry No, 75014, 13 n
synthetic orpanic chemeal made from
ethylenc or acetyviene and ehlorine by any
of scveral processes. 1t js the parent
compoitnd of a series of thermoplastie
resis polymers and copolymers which
are widely ured for containers, wrapping
film, electrical insulition, pipe, conduit,
and o variety of other industria]l and
consumer products, Viny! chloride has
been made commercially tn this country
since 1939, and present prodiuction is in
excess of seven killon pounds per year.
The vinyl ¢hlori industry NI
three scomepts. monomer  production,

roguclion of the gonqmer is a larpe-
scale continuous process, involving anly
afew firms, There are comparatively few
emplovees In this segment of the indus-
try, because the processes lend them-
selves to automation.

Vinyl chloride (XL is used primarily
in the production of polyvinyl chloride

bateh procesgins. The conversion of the

VC monomer into a polymer or copolymer

is an incomplete process, ic., not all of

the mononcer is reacted.

PVC is fahricated hv a variety of tech-
%,

o

netth Ty . (10 Vs a)ority
O CTITTOT T Thvo ved in the VC industry
are employed by fabrication firms. Such
firms range in size {rom those with few
employees and simple equipment to large

plants involving moany employees and |

considerable capital.

Viny! chloride (VC), a gas at ambient
temperature and pressure, is a chlori-
nated hydrocarbon, which heretofore has
been reparded as having moderate liver
toxicity. The initial standard, eontained
in Table G-1 of 1910.93, established n
eciling value of 500 parts of VC per mil-
lion parts of air.

A2) The emcerycucy temporary stand-
ard. On January 22, 1974, the Oceupa-
tional Safety and Health Admidetra-
tion (OSIIA) was mfurmed by the Na-
tional Institute for Occupational Safety
and llealth (N1OSID that the I, B,
Goodrich Chemical Company had re-
poried that deaths of several of its em-
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ployers from a Tare Hver eancer (annine
sareomat may have been occupntionaily
relitest Ag a result of this natihieation
and alter consaltation with NIOOT and
a joint inspeetion of the B F. Gowdrieh
plant by OSHA, NIOSIH and the Ken-
tucky Department of Labor, o fact-find-
th hesrning was announeced on Janu-
ary 30, 1971 30 FR 387 and held on
Febnury 15, 1274

Information ohtained from this hear-
inm, particulntly the preliminary repotts
of cxperiments condurted by Professor
Ccsare Mallont of the Instituto di On-
colonia, Holegna, Italy, demonstrated
that vinyl ehlonide indueed fngiosarcomn
in rats at levels as low as 250 ppm, and
in othier specics at hither levels, Experi-
ments performed at lower levels of ex-
posiure were not completed at that time,
Other testimony from medical witnesses
and NIOSH, and the results of autopsies,
led to the conclusion that the Goodrich
workers had angiosarcoma of the liver
and that VC probably was the enusal
agent In the angiosarcomas observed.

In post heanng comments, ndditional
anciosarecoma  deaths were reported
among workers who had bheen exposed to
VC in planis operated by Union Carbide
Corporation, Mrestone Plastics Corpora-
tion and Goodycenr ‘Tire & Rubber Com-
pany.

On the basis of all information avall-
able at that time, and the fact that em-
ployces weore heing exposed at levels
around the cxperimentally observed ef-
fect level of 250 ppm, an emergency
temporary standard (ETS) wis promul-
gated on April 5. 1974 (39 FR 12341)
pursuant to scction G6(c) of the Act, as
20 CFR 1910.93q.

This standard reduced the permissible
exposure level from a ceiling of 500 ppm
to o 60 pren ceil:ng, and cstablished other
requirements, including, for example,
monitorinT and respiratory protection.
It was expressly recomnized that this
standard limiting exposures to a2 50 ppm
ceiling was a tentative, interim standard,
and that the whole question of exposure
to VC .would be considered more fully
in the light of additional information,

especially the rosulis of experimenty

which were known to be underway at
that time.

On Apri] 15, 1974, information and dala
were prescented to representatives of
QSHA, NIQOS3H, and the Environmental
Protiection Azchey by the Industiial Bio-
Test Laboratories, Northbrook, Illinois,
concerning results of animal exposure
studies with VC. These studies were
sponsored by the Manufacturing Chem-
Ists Assoclation. Although only pre-
Liminary in naturd at that time, these
results revealed that 2 out of 200 mice
exposcd to VC concentrations of §0 ppm
for 7 hours a doy, five doyvs n week, for
approximatcly 7 months, had developed
anmosarcoma of the liver.

(3) The proposed permanent stand-
ard. Based o the demonstrated evidence
of VC's carcinorenicity in three animal
speecies (rats, mice and hamsters), and
the subrtantinl probability that VC had
been the causal apgent in the eases of liver
angiosarcoms found in workiers both here

L

n’ahro:ui, OSHA proposed tn revise
1910 9%q and publi~hed n eomprehensive
prope.al (39 FIL 16896) on May 10, 1974,
0 protect emplnyees from harurds of
exposiire to VC. The proposal ealied for
Umitatien of emplovee exposure to VC to
*nn dreicetable level” as measured by o
samplines and analytical methnd sensitive
to 1 ppm, with an accuracy of 1 ppm
#+50 pcreent. The proposal also called
for the cstablishment of re-ulated areas
nnd limited secess to sueh arsas to au-
thorized prrsons. A requirement for
monitorine of cmployee expoiures was
proposcd, alonp with enniicering and
work practice controls Lo be impiemented
when exposures over the ¢etectable limit
were measured,

Respiratory protection would have
been required while en-ineering and work
practice controls were being implemented
or where exposures cxceeded the per-
missible limit even after feasible en-
rincerinT eontrols were instituted.

In addition, the proposed stancdard
tncluded requirements for medical sur-
velllance, protective clothing, emergencey
procedures, training, specific protection
durins maintenancee and decontoamina-
tion operations, tronsportation loading
and unloading operations and record-
keeping.

{4) Jlearing on the proposal. The pro-
nosal, as published on May 10, 1974,
allowed 20 days {or Interested parties to
submit written comumnents nand to request
an informal rulemaking hearing. In-
formal contaects with OSIiA staff and
carly responses indicated that the sub-
Ject was of great interest and importance
to many persons. Becruse of the limited
time avallable before expiration of the
six month period provided in scction
6(c)(3) of the Act for promulzntion of
a final standard, #t was decided to hold
2 hearing as soon as possible. Accord-
ingly, on May 24, 1974, & notice of a hear-
ing wns published (39 FR 182303, setting
g2 hearing date of June 25, 1974. The
hearing was conducted from June 23
through June 28, and again from July 8,
through July 11, before Adm:nistrative
Law Judge Gordon J. Myatt. All partici-
pants were given the opportunity to pre-
sent testimony .and 10 cross-examine
other witnesses. Persons particinating in
the hezring were given until August 23,
1974, to file additional posthearins com-
ments, including various {tems of infor-
mation which were requested during the
examination of witnesses,

(5) Economic and technical impact
study. During the hearing, OSHA deter-
mined that additionnl facts wonld be
needed to determine the practicality of
certain aspcets of the proposed stond-
ard. Accordingly, OSHA contacted an in-
dependent consultant, Foster D. Snell
Corporation, to conduct studies of the
feasibility of compliance nt various ex-
posure levels, including those proposed
by OS3HA and others advanced by in-
dustry spokesmen. Snell was nlso com-
misstoned to eollect information regard-
ing the cconomic costs of comphiance.
This aetion was announced ot the close
of the hearing, and Judge Myatt further
announced that the record would be kept
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open for a perlod of time bryond Aurst
2%, to nllow mte re-ted persons o comn-

went dn writing: on the study, On Aunust

6. 1074, OSIIA announced that the pro-
‘:mumy study wis avainbie and that
comments were Lo be subinitted no luter
than September G, 1974 (39 FIR 30844).
On Seplember 13, 1971, OSHA javitdd
comments on both the prehminary and
the final study, which was Lo be received
on or before September 25, 1974 (39 FRU
33009).

(6)" Environmental impacl statements,
A notice of intent to file an cnvironmen-
tal impact stntement assessng the im-
pact of a proposad standard on occu-
pational exposure to VC was published
in the Freperal ReclsTig on Apry 24,
1074 (32 FR 14522). The notice invited
any person having infonnation or data
on the envirorunentel impact to submit
it to O3ILA by Moy 17, 1974, On June 12,
1874, o draft environmental ianpact
statement was prepared and cireulated
to all interested persons. 'T'en cojpues were
forwarded 0 the Council of Environ-
mental Quality (CEQ), which published
a notice of Its filing and avallahility In
the YLDERAL IICGISTIR on June 25, 1974
(39 ¥R 22975), A 45 day period was al-
Jowed for the submission of comments on
the draft stutcment. On September 5,
1974, the final environmental impoct
statermnent was prepared and a copy of it
and all substantive cominents were sent
to appropriate governmental anencies,
private orgunizutions, and other inter-
ested persons. CEQ published o notice of
availabllity for the finind stutement on

cptermiber 6, 1874 (39 'R 32350), The

dbmirmon of comment was invited un-

September 25, 1974, The final state-

ment and all signidiicant comments have

been earclully considered In arviving at

the final standard on occupation..) expo-~
sure to VC,

(1) The rceord. The record in this
procecding is one of the most exhaustive
ever relied upon by OSHA. It consists of
pre and post-hearing comments and
testimony received at both factfinding
and rulemaking hearings, the studies and
inspections conducted by OSIIA person-
nel, the cnvironmental impact state-
ments, the economuc and technical
imipact studles, and all other relevant
information. In all, over 600 written com-
ments have been received, with more
than 200 separate oral and wntten sub-
missions made with regard to the two
hearings. The record itsclf exceeds 4.000
pages, Employers, employees, labor
unioifs, public health grouws, independ-
ent experts, physicinns, research sclen-
tists, and specialists in many fields have
been Invited to submut fnformation and
have made their views, nowledge and
expericnee avallable to QSIIA. The on-
tire record cencompassing thesc subinis-
sions  was thorourhly reviewed and
evaluated in reaching the determninn-
tions set forth below.

II. Findiugs regarding carcinogenieily,
cxposure levels and feasibility—(1) Car=
cinogenicity of vinyl chloride. The car-

inozenicity of vinyl chlor!de for three

Imal species (rat, mouse, hamster) has
been documcented on the record by the
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studies of Mallonl amnd Bio-Test Iahora-
torics. Morcover, Maltond's invest-ablions
have demonstirated a dose-dependent re-
Jationshap for induciion of tumors (e,
more tumors oceur it hicher expoutie
levelsy, including angsiosarcoma of the
liver, an rats. The mvestigauons of In-
dustrial Bio-Test Laboritories have dem-
onstrated o siumilar  relationship  for
both r.ts and mniee. These investigators
have induced anmosarcoinn of the liver
In rals and mice at exposure concentra-
tions of 50 ppm, and i bamsters at hinhe-
er concentrations of ciposure. Additional
tumors wmvolving other organs, including
the kidneys, lungs, and skin of exposed
animals, were also observed in frequen-
cies much 1n excess of control ammals,
The incuidence of tumors in mice in the
Industrial Bio-Test Laboratories investis
pations is particulagly pertinent. Of 200
mice (100 males, 100 femaules) exponed to
50 ppm of vinyl chldride by inhalation for
cleven months, 100 died. Sixty-four and-
mals died without gross postmortem
patholome examination being performed.
Qf the 36 remaining animals for which
a rross postmortem patholonic examina-
tlon was performed, 13 (36 percent)
were found with liver tumors (including
angiosarcomas), 21 (58 pereent) with
lung tumors, 9 (25 percent) with skin
tumors, and:one with a kidney tumor,
According to the 1970 report by the
Surgcon Genceral's Ad-Hoc Committee
on the Evaluation of Low Levels of Ene
vironmental Chemical Carcinorens, the
finding of cancer in two .r more anfinal
specles may be extrapolated Lo indicate
a carcinogenic hazard to humans. Ilere,
such a finding was made in three species
that were exposed to VC by inhalation—
a route comparable to employece ex-
posure. In addillon, there were al least
13 confirmed cases of anglosarcoma of
the liver amonz employces cxposed to
VC, a particularly significant number in
view of the extreme rarity of this cancer
in the U.S. adult male population (lesti-
mony of Dr. Marcus Key, Director of
N‘IOSH, at the rulcmﬂ-.uw hc'umg).

dence tiul cxposuroo NULAS S Qe i)
cmmv:mg’:mﬁm. TSty
spokesmen, at the hearnng, conceded
that VC Is earcinogenic for humans (e.p.

testimony of Dr. McBurney, Ruleinaking
hearing, 1041). Accordingly, it is con-

-cluded thiat VC must be regarded as a

human carcinegen, and the probable
causal agent of angiosarcoma of the
liver, and that exposure of employces to
VC must be controlled

Additional evidence of tumor induction
in a variety ol other organs, including
lung, kidney, brain and skin, as well as
non-malipnant alterations, such as fi-
brosis and connective tissue deleriorn-
tion, indicates additionnl oncogenic and
Ltoxicolomie propertics of vinyl chlonde,
which miust be considered in estabhshing
control regulations, (Sce testimony and
results of studies by Bio-Test Labora-
torics, Tabershaw-Cooper,  Maltond,
NIOSII, and Sclikofl.)

(2) Ezxposurc limits, Upon finding that
exposure of employees to vinyl chloride

~

mav create a carcmnorenic hazard, the
wmmount of expasure which is hazardows
miet be determined. ‘The Surpeon Gen-
eral's Ad Hoe Commitice referred to
abuve coneluded that wife exposure levels
for carciogenic substances cannot be
scientifically determined. This position
is supperted by the tastimony of NIOSH!
wt the hearit, its reenmmendations for
a ttandard of no detectable level, and ' y
the testimony ol export witnesues from
the Natieand €ancer Institute.

Several witnesses and persans who sub-
mitted comyments have takien 4 contrary
view and have suppested that man is less
sensitive Lo binloge aberritions induced
by vinyl chloride exposure than exneri-
mental animals. Proponents of this posi-
tion have argued that if humoans were as
sensitive as rodents, an “epmdemic” of
cancer resulting from VC exposures
should have alrcady been discovered
among employees. They also argue that
the employees in whom tiwmors have been
observed are those who have considerable
employment expericnce as polymeriza-
tion reactor cleaners. Beocause it 15 gen-
erally agreed that reactor cleaning in-
volved lhiugh exposures to vinyl ehloride
in yecars past, It Is argued that the lower
Jevels currently found in the workplace
have not induced eancer and are there-
fore safe. We rejeet this argument.
he fact that approx:mate!
B¢ cmulevipas Seith 1ha
o Lo ton WO (erepntor than

emplovees. The eases of Lver tumers ob-
served o date have an average latency
penod, since initin] exposure, of approxi-
mately 20 years. If it is assi'med that in-
ductiv.a of anglosarcoma is a dose-re-
Iated phenomenon, and if emiployees ¢n-
gaped in cleaning reactors did. in fact,
receive larger doses of vinyl chloride, it
would be expected that such tumors
would be observed earlicr for this em-
ployce population. For this reason. t) [

curately assessegd prtil g
10!'1['(‘!' period of time has possed o s

lmmnon of exposure to chemieal
carcinogens and induction of eancer are
not necesasrily synchronous events. Be-
cause of the physiolozic complexities in-
volved with carcinogenesis, induction of
tumors does not occur in all employees
with similar exposure histories. For ex-
ample, Dr. Schneiderman of the Na-
tional Cancer Institute emphasized dur-
ing his testimony that only about a fifth
of longer-term heavy smokers develop
lung cancer. Accordunrly, the industry
contention that exposure levels hnve
been dramatically reduced since the
1940's is not rehable evidence that cur-
rent levels of exposure are safe.

Some mdustry spokesmien alto sug-
gested that the apparent nonrandoin
distribution of observed cancer in em-
ployees may indicate an exposure thres-
hold for tumor induction, based on varia-
tions in the workplace design or prac-
tice and resultant employce exposurcs

4, 1974

BOR 008404




e )

]

35892

¢ ny and questioning by Tenneeo
Cll(;-::.:lx,a:!y Ined. It has also been eme-
phasized that tnanty 3 of § polvmerto-
tirn plants where emplorees Bave boety
exposed W VC for more than U veirs
h.ave any emplorers developed anptiosar-
coma of the Mver, This arpument Is very
amiilar to that rated concernuy vari-
ability of past employee exposure. Al-
thourh reosranhie nnd workpractee dif-
ferenecs may ultnmtrls be demonstrated
to be factors In dutnibution of anvinar-
coma, suizelent 4nformntion is unavail-
able to exciude from coniderntion of
rizk those emplorees in workplices for
wiileh eases of angiosarcoini have not
becn observed.

1t has also been supmested that the
abscnee of eancer i a population of 335
Dow Chemlcal Company polymerization
employees monitored over a period of 7
years, indicates that exposure to vinyl
chloride at concentrations of less than
200 ppmn is sale. tSce study by Dr. Cook,
submitted nt the hearing by Dow Cheme-
ical Company.) Ilowever, the group sur-
veved did not Include all workers who
hadd been exposed, and the missing em-
ployces included many who had the
longzer term (over 20 years) exposures.
Morecover, the statistieally insinnifieant
slze of the sample population decreases
the possibility that tumors would be
observed.

Dow nlso presented preliminary data
in testimony at the hearing on the pos-
siple metabolic patlivays of VC. The
hypothesis presented wns that VC may
exert its carcinoteme cfiect by a metab-
olite, "and that the nstehojite is pro-
duced, only when VC s metabolized by o
sccondary metabolie pathway operaling
ouly when cnzymes regulating the pri-
mary pathway are scoturated, as would
be the result at hizher exposures, The
preliminary data indicated the possi-
bility of n~n additional pathway for
metabolism of VC in rats exposed to con-
centrations of VC 1n coxcess of 220 ppm.
However, the occurrencee of ansio-
sarcoma in both rats and miee 2t VC
exposure concentrations of 50 prm in-
dicotes that {f o metabolite of VC is the
ultimate earcinogen, then: it must be
generated at lower exposure concentra-
tions in these spectes. Althouzh this re-
search may be belpful to the thorough
understanding of the earcinegenicity of
VC, it appears that it does not yet offer

evidence which enn assist in determina- |

tion of safe exposure concentrations for
cmployees, or cven that such sale ex-
posures exlst.

A number of witnestes representing
cmployers have stressed that there {s no
evidenice of cancer, cither in emplovees
or cxperimental animals, at exposure
concentrations of VC les than 50 ppm.
(Sce ez, testimony of Iircstond, ‘Ten-
nceo Chemicals.) The conclision of these
withesses was that no decivion ean be
made concerning risk of exposure to VC
at coneentrations Jess Lthan 50 ppm,

On the other hand, the testimony of
most expert witnesses, includmes some in-
dustry blomedical experts. stated that
quantifieation of a sale exposure con-
centration 15 not possible with the pres-
ent state of sclentific knowledge. (See
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¢.rz. testimony of Selikafl, Virestone, NCI,
and R1OQUILD)

In our view, the demonstration of ¢an-
eer iaduction in humans at & particylar
Ievel 1 not o preregudnite to a determinn-
tion that a subtnnee teprescents a can-
cer hovard for humans at that fevel, JL
would be unpruc -4 to assume man to
be less senuitive to VC exposite than ex-
perimental snimals in the absence of
conclustve evulence, It would tlze he un-
founded to assume that animals will hot
develep tumors hen expescd at conern-
trations of VC of lens than 50 ppm.
Snhould a sufficient]y large number of ex-
perimental anunals be exposed to VC at
concentrations of less than 50 ppm,
Schneiderman satd thot it would bz ex-
pected that some would develop VO in-
duced tumors,

(3) Fceasibility. There is virtually no
dispute thnt most, if not all, fabricators

" 1("«0 cmployers cmplny
woll over '3" pereent of all employees ex-

-posedd to VC, Indeed, several fabricators
are already operating at this Ievel (sec
SPI testimony). HMowever, industry
spokesmen have unlversally clatmed that
it is Infeasible for the VC nnd the PVC
industrics to remain bclow 1 ppm con-
sistently, using enginecring controls. In
addition, the Snell study on technienl
feasibility concluded that n 1 ppm ceil-
ing is not feasible for the VC and rvC
indusirics with present technolory, but
that the VC Industry could currently at-
tain lower exposure levels than the PVC
industry. Labor unieon spokesmen and the
Ifealth Research Group, Inc., however,
have sugrested that such 2 level is at-
tainablea.

Since there 15 no actual evidenee that
any of the VC or PVC manufacturers
have already attained 2 1 ppm level or In
Iact instituted all available enginecring
and work practice controls, any estimnte
a5 to the lowest feasible Jevel attatnable
must necessarily involve subjective judeo-
ment, Likewlise, the projections of indus-
try, labor, and others concerning feasi{
bility are essentially conjectural. Indeed
os Firestone has sugeested, 1t 1s not poq—
sible to accurately predict the dezree of
improvement to be obtained from en-
ginecring changes until such changes are
actually implemented,

We agree that the PVC and VC estab-
lishments will not be able to attain a 1
ppm TWA level for all job classifientions
in the near future. We do beliove, how-

parent th'xt wumnv sucTTmcls may rec-
quirc some new technology and work
practices. It may also be nceesrary to
utihze technology nresently vaed in other
industries. In any cvent, the VC and PVC
Industries have alscady made great
strudes in reducing exposure levels. (See
testimony of Dow Cheinienl Co., TR 873).
For cxample, B. F, Goodrich testified
(TR 1120) that it has redueed averare
cexposure levels in several PVC plants
from 3340 ppm carly this year to 12-13
ppm nat the time of the hearing, We are

confdent that Industry will continug to
to so,

4) Cemrlusions, The conclusnions Lre
1ow are Luerd on o thoroush oview and
evitluntion of all the evidencer subrutted,
Where decivions can he bhased on record
evitlenee, tins hns been done. \Where,
however, {actral cortamtie: e Incking
or vhere the facts alone do vel provide
an answer, policy judgments have becn
macde.

There s Httle dispate that VC is ear-
clnonenie (n man and we 0 conciude,
However, ‘the preaise level of exposwae
which poses a hazard and the nuesiion
of whether a “salc” exposure evel exisis,
cannot be definitively answered on the
record., Mor Is it clear to whnt extent
exposures can be fensibly reduced. We
eannat walt until indisputable answers
to there questions are availoble, becawe
lives of employees are nt stalie. There-
fore, we have had to cxcicice our best
judiyment on the basis of the best avail-
able evidence, These judcments have re-
guired a balancing process, in which the
overriding ceonsideration has been the
prolzetion of employees, even thore who
may have reqular expasures to VC
throughout their working hves,

Based on the available evidence and in
view of the above consideratinns, Includ-
ing feasitylity, we believe thot employee

exposures to VO must be recueed (oo 1

T EE} Lo vt o4 14 T VA), \We
L and VC establish-
mcnts will, In time, be able to attain thad
level through engineering contrels, and
that fabricalors ean do so in the im-
.mediate future.

In addition to the TWA requirement,
wec have cestablished a & prnm eeilin
(averared over a 15-mi n'u',o pu.rlm. 1n
orqer " e 0
m

ac,

T3t ) SOl I'rom
a lon standpo:int, thus ceiling
lcvel is realistic hecause miner excur-
sfons up to the ceiling level are Lkely to
occur on o regular basts,

ITI. The final standard—(1) Scope and
anrlzcatzon Both the ETS and Mc pro-
DQ“"‘J o T
enlire VO indusiry, {nelio g "-._:‘..f..

turgrs of VO anel PUC _oiedeefairrerroprns
but exeludint emnlovers handiing or
NUOULICLS CINAGE vy

There is no disputle that a standard s
required for the monomer and polviner
industries. However, the Society of Plas-
ties Industry (SPPI) and vanous fabricp-
tors (sze testimony of Goodyear, Gon-
eral Cable, cte.) recommended thot
fabricators be excluded from the stand-
ard., or that a separate reguiremsnt be
established for them beeause many of
them were already ab or below the pro-
poued eething level,

The record evidence establishes that
al least some emplovees in tie {abrleat-
ing indusiry are expased In eacess of the
permisaible control Imuls (Bee N1QSIH
testimony, TRV 1045; Robintech TR G120y,
In these circumstances, we beliove that it
s Imprudent to rrant a blanket exemp-
tlon for all fabricators. Therpforp, the
final standard 4s anolicable 1o the fobyrts

1 strv, o5 well s the monomer

4, 1974
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and polymer Industrics Fmployvers who,

Xiv below the oxe-
nure llmil. unl e subyected to only
infmal burdens by virtue of the “action
tevel™ to be discussed below,

Where employers i the fabrieating
hndustry have exposurcs appronching the
pernussible limit, they will appropriately
be subjeet to the stiuudard. Ihaployers
handhng or using fabrieated nroducts

PRI sl "

mai

: . 'T'his conclusion
is based on the absence of adaquate evi-
dence of exposure to VC in these opera-
tions. The final standard clarifies the ex-
emption by defining a fabricated prod-
uet a5 o product made wholly or partly
from IP’VC which doos not recuire further
processing  at temperatures, and Jor
times, sufficicnt to cause mass melting of
the PVC. SP1 and others (ef. TR. 344)
requested that PVC resins with less than
0.1 percent residual monomer be ex-
empted from the repulation now, and
that the excmption level be reduced to
0.01 pereent in three years, SPI sugtested
that the excinption of materials with less
than 0.1 percent of 14 carcinorens from
29 CII? 1910.93p (3% FR 3%56) was an
approprinte precedent. ‘The cases are not
comparable, because no attempt had been
made to sct air concentration limits for
the 14 carcinozens. The record did not
include information that reliabic moni-
toring and mceisuring techimqee: were
available, Morcover, the exemptwon did
not exempt arborme traces of carcino-
:0ns, The administrative cutofl wis pro-

ed to avoid regulation of materials

ut wiuch there was no health haz-
wrd indformation, and which woutd have
broadly extended the application of the
regulauion bevond thie record. Herein,
noe information was presented to show
safe concentration results from the use
of resins with specific levels. Indeed, the
proposal to change the level later, when
improved technology would permiit such
reduction, would scem to indicate that
SPI has doubls about the safety of 0.1
percent residue Jevel. Diamond Shiamrock
(Exhibit 142) testified that there is no
direct relation. They indicate that the
airbome concentration 1s more related
to the physical form of the resin and
the venlilation provided. Also, monitor-
jng data from industry (ef. Exhibits 131,
168, 170) and OSHA (Exhibit 151) indi-
cate that levels in excess of 1 ppm may
be found in fabrication operations. In
view of these facts and of the opbortunity
for employvers to discontinue many duties
upon a showing of no exposures above the
rction Jevel, 14 does not appear that any
residue excmiption is either justified or
necessary ot this tirce. This course also
agrees with o number of induuiry pro-
posals (cf, TR 660).

SPI (TR 345, among others, asked
that compounded PVC j1wllcis be ex-
empted from the standurd on the rrounds
that the pelicts had too low a residue to
cause harmful or measurable enussions.

hile it appears that PVC pellets would
‘e a Jower residuce level than virgin
C, the fact that the pellets must be
healted to a molten mass at the same
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temperature as PVC. for further pro-
cessing, indicates thatl a potentiad for re.
lease of the
pears that the exemmntion

:]g““n(: ‘ther, the ()...x)rl.umly to

cionstrate that esposures are below
the action level, and thus, discontinue
m'\ny dm.u.-, of the ﬂ‘md'ud provides a

relief.

(2) Permissible cxposure lunit. The, gr

standard sels an exnpsare hmn. of 1 ppui

y above, this
limit is based on an e\ nlu'mon of the best
available eviience and on a judgment
that the health and safety of employvees
must be protected 'to the fullest extent
feasible. In view oftthe faet that relense
of VC in the VC and PVC manulacturing
processces are variable, the 1 ppm ceiling:
level provided in the proposal would
require maintenance of an average level
significantly more difficult to attaun
through feasible en:unecering controls.
Therefore, the exposure limit prescribed
in the proposal has been reiected.
(3) Action Icvel. The final standard,

unlike the ETS and the nroposa.l mo-
vides for an *‘actjo

TWA, one-hatl of LI .
PRalire limi e pm nose of the acllor

level is to ml

H__MHMMHM
A0 e:«posme le\'ols well below the
L.

..

R

T AMHW J.llub
sults of monitoring under paragraphs
(@) (1) or (d)(2) demonstrate that no
emplovee is exposed in excess of 0.5
rbm TWA, employers may, in effect, be
exempted from some provisions of the
standard. For example, fabrica
are below the a
q@te
iv LT ITU0Y

e s ¢

LI

1 simient, exposurcs below the

action level do not present a suflicien
hazard to warrant apnlication of the en-
tire standard to the many employers who
are or will be below that level.

(4) Monitoring. The final stondard

like the proposal, requires that n‘.un'x'du.’d
Tmm?mmﬁm
“or area raonitoring./Some witnesses and
persons who submitted commments did
not understand the meaning of the term
95 percent confidence level” in the
proposal. Essent:ally 1t means that the
employer is required to take a sutlicient
nwnber of measurements so that the re-
sults obtained are stotistizally valid, wWe
have modified the proposal to establish
accuracy range requirements for various
measurement levels. These ranges are
narrow enouth to ensure that a deter-
mination of compliance can be made. and
broad cnougly to allow the appheation
of a varicty of tcchnologies
All covered emplovers are required to
conduct Initial monitoring.

Where mmonj-
toring and measunng resulls are at or
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residue sl cxn.t.' e an-. s Te \.uu_Lo suLpegh U‘ Lty

where—tirerre

IRl Ca— industries.

’

bclnw the action level, nn {further mo
PR pontylarer
cyuloLee
Tomt ol e sl Ty T VRO AR MV TRV TR T WO}
or TNl changes e DEeg Imigs L.
pn)g[llu,mn I YOI NN T RSV Wi I
cte

Where the exposire ]cvc], without re.
rardl W T Lo

sibTe Jeven .
ted T TP uonthl SIVRILERLLN S Jo T} ¢ 00
e doygis, but
ald QL b i

tods o/ complm:u-r'. The stand-
ard, like the praposal, requires that em-
ployers tmmediately institute feasible
enpinecning and work practice controls
to reduce exposures to at or below the
permissible exposure hinit,

Where feasible encinecring and work
practice controls will reduce exposures
below the permissible levels, they must
be Instituted. Where such coatrols will
ot recdiee exposures helow the pur.m-

vide the necessary protectionl, There-
um'mﬁm%n:mccr-
ing and work pructice controls must be
instituted to reduce expusures to the lows
est practicable level. Whien exposurces are
at or below the permissible exposurc
liniits, the program may be discontinued,

In addition, a plan for .chicy -
tr L

cneceLIneT
mMeclliods A S ude
available  upon regucst, to renrescnle
af%suMSM L OSTA AR BT6S
¢ recognize that many cmployers
covered by the standard can not cur-
rently achieve compliance with the pers
missible exposure limit solely by the use
of feasible engineering and work practice
controls. The record also reflects broad
generice distinetions between the compliv
ance capabilities of the VC and PVC
Some industry spokesmen,
including SPI (TR. 358-36?), recoms
mended that a schedule of different per-
missile exposure limits and co:apliance
dates be established for the VC and PVC

segments of the industry,

This view assumes that the ability and
the time required to feasibly reach in-
creasingly lower control levels is similar
within cach industry, but differs mark-
edly between industries. While the record
does suprest that such differences do
exist between industries, as noted above,
it 15 ¢lear that intra-industry diTerences
also exist. Thus, the ohility and time re-
quired by each emplover 10 attain lower
control lovels may depend vpon such
factors as the climate 11 which the plans
is located. the age of cquipment, the size
of reactors, or the type of resin manue-
factured or used, (Snell study, IFrestone
testimony, cte.)

Monitorm; data also tends to support
such intra-mdustry varnations., (See,
e.g. Dow, Mirestone, Tenncco.)

As noted above, the standurd requires
all employers to institute feasible engl-
necering controls Lo the fulleat extent and
to continue to improve and apply engi-

4, 1974
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neering controls untd full comphance is
achicved.
We have not entabhshed any deadlines

fOolm T T ba e STaTul 1 Ciy il ing.

I3 QN Syshicm -GN b K A AL R N P
t0 OuLeTitlg, ¢ W eIl 1LV e L R e o

maos A H BT R T rraw i wsre ey oy
leveTs Te e poermuae, bl
c IS0 v 1e requirement

that cach cmplos er reducee mrborie con=
centrations to Lthe permtssible level, or
to the lowest level feasible ny, soon as
practicable will provide for inter-indus-
try and intra-industry techmoloseal dif-
ferenees which do exist, and will avoid
the selting of separate industry stand-

- ards on the basis of the general sitnation
and conditions 11: ench industry,

(6) Repulated areas. The proposed
standard would have required that regu-
lated arcas be establinhed, that access be
hmited to authorized emplovees, and
that daily rosters or summarics of those
entering be kept for at Jeast 20 years. In
objection Lo these requiremients, it was
asserted that such control of nccens was
not necessary from a hiealth standpoint,
Secondly, it was claimed that these con-
trols would interfere with operations by
preventing access of needed emiplovees or
non-employces, such as contractors,
truck drivers, customers and consultants.

The purpose of establishing requlated
arcas in the proposal was to Jimit the
risk of exposure to as fow emplovees as
possible. This concern is still paramount,

and thus the linnted pyr_.;gﬁ; L dAlL e
. unal standargd amends the

Proposal sliphtly to allow “authgrized
ersons” to enter remulaled guess. This
Ange, it is ol will alicw operations to
onlinue without undue interference.
The final standard has also increased the
VT of Gimne gnTy. Tosteis Inusl. e
mginfaingd Irom 2t to_ o0 years, This
change was based Iaruely on epidemnio-
logicnl consideratlions. (Sce NIOSH testi-
mony, tr. 1190
(1) Respiratory prolection,
standard, hike the proposal, requires the
5 . M v e 2 U .
[ I‘il!’;_ln O L ohal el
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i1 the environmental level s not con-
trolled to the permistble exposure limit,
then emplovees must be aflorded respira-
tory prolecliun.

While exposures in excess of thesper-
missmble level do constitute a haraad, we
believe that it is nhecessary W mitigate
somc of the problrms associnted with
implementing a proprian of respiratory
protection while emnployvees are beinr
fitted and trained m orecpiralor use, atul

while other adyustments which nay be”

required are implemenicd, .
until January 1, 1996, where exposures
e 11 £l d e R
[J¢ Y v

PRSTRt I VR T FTE I M TRV IT 4

tratlons. In dizcusiions of these findings
with NIOQSGH, {t has Indicated that b i
willing to consfder on an expoedited basis
the approval of atr-purlfyir: respirator.
for ure apainst VC. Conteg
have meluded 15oee Ve 08 D=Lt ieee
TP lose Al Lot ol fecentably
UTHIL . oL et dmdaiis Daanrat b
UWI The maximum coneer.-
trallon for which cuech respirator may
be used is based upon our covaluation
of the data subinivted by NIQSH and
Gooddrich. Lucavse air-purifving respi-
atars do not mdicate sornent exhanstion
or breakthroush of VC, and because VC
has no inherent warning properties ot

N

Py

ployee willl o T
Howcever, employees whoue exposyr

to 13 2

c"”””_\lﬂ eV Ub“.,a[

user f PCYI0(
Dio

T, cach employcee will bhe notified!
in writing i he has been exposed in ex-
cess of Lthe permissible exposure linsit.

Where exposures exceed a 25 ppin ccil-

reater risks grn

es,
The provisions in the final standard
regarding the sclection and use of respi-
ratory protective devices differ from
hose in the proposal, The descriptions of
atmosphere-suy, lving respirators have
been revised to indicate more clearly the
types of devices intended, and the maxi-
mum permissible coneentiration level for
each device. Moreover, the number of
types of atmosphere-supplying devices
has been increased.

At the hearing Mr, Edwin C. Hyatt, an
OSHA consuliant, made suggestions re-
garding the use of particular respiratory
devices, We have concluded that his sug-

e _final _pestions are meritorious. Therefore, the

ovisions for selection of atmosphere-
pplying devices follow closely the rec-

Industry representatives made a number
of objections to proposed renuirements
for vospiratory protection. They stated
that the “no detectable level” would ef-
fectively require continuous wearing of
respirators in PVC and VC plants, and
that this is not {easible because respira-
tors are cumbersome, present a safety
hazard, and employees would not use
them.

We would agree that respirators have
many drawbacks; the proposal did not
contemplate them as a final solution. The
record shows that the PVC industry pay-
ticularly may neced several years before
plant environmental levels can be re-
duced so that respirntors are necessary
only occassionally. However, we cannot
agree that respiralorv protection should
not be required zimply because it Is in-
convenient, may require addilional per-
sonncl, Interferes wath production, or

ay requlre extensive retraining of em-
qoyccs and restrueturing of work prac-
ces. 'We have carcfully considere@ all
the objections, and have concluded that

FEDERAL REGISTER, VOL, 39, NO.

=smamendations contained in his testi-|
mony of SPI and B. P. Goodrich) (TR
with Hyatt's suzpestions. (See e.g. testi-
mony of SPI and B, F. Goodrich) (TR
85 Y We had oriinally omitted sir-
purifying respirators beecause none had
been approved by NIOSII {or use against
VC, pruncipally because they lacked in-
dicators to signal the expiration of the

service life of the sorbent. Hyatt and

other witnesses discussed in detail the
desirability of being able to use canisters
or cartridge air-purifyving respirators,
trovided a sorbent eould be shown to
effectively absorb vinyl chloride with an
adequale service life. Recently, OSIIA
has received respiratory data from labo-
ratorics rerarding the eflectiveness of
commercinlly avalable canisters and
cartridges for vinyl chloride. Tlicse eval-
uations were conducted separately by
NIQSI &nd by the B. ¥, Goodrich Com-
pany and submitted to QSHA in post-
hearing comments. The results indicate
that certaln presenlly availatle canis-
ters and cartridges cffectively absorb
vinyl chloride at relatively low concen-

devels for winch these devices are used,
strict admunstrative controls will be re-
quired for their use. Such controls in-
clwde o propramy to sssure timely re-
slncement of canisters or eartnd;ies and
a1 alarm systom to alert employecs when
vinyl chlonde concentrations execed the
concentrolions allowed for the particu-
lar type of respirolor in use.

(8} HMacurdous operations. This is a
new sectfon within the final standard. It
encompasses essentinlly the proposal's
requirements for maintenance and de-

. COntamination Lt has restated them in

terms of porformance lunpuurze to allow
rroater flexibility for employers to deal
with such operations, The intent of the

_new scciion is to protect employees cn-

gared in activities that present a risk of
exposure to viny) chloride it excess of the
permissible levels, An exarinle would be
the cleaning of a filter where resin con-
taining high residual monomer s
trapped.

The proposal's reaquirement for full-
body, impervious cloihiing has been re-
placed by the diroction to use nrpervigs
e particulor i
¥ ¥ ™ ")
Thus, full-body clotinng is noi always
necessary, and 1s therefore net regquirgd

€ Jess proieclion s adequate. Sipee
¢Tsscl DLy Ialls Wilhin thc Qeiniien
of 2 hazardous operation, the vessel eniry
scetion of the proposal has been deleoted
from the final standard. .

(9) Emecrgencey situations, The defini-
tlon of emergency has been reeast in
terms of an unexpected massive release.
The main olnection to the seclion on
emergency situztions in the preposal was
that, as the ierm was defined. many
ordinary leaks or operations resuliing in
a small release of vinyl cldoride wotld be
considered emergencies. This was npot
the intent of the proposal. The finsl
standard has been elanfied to correct
this ambigwty. It should be noted that
the written operational nlan required oy
the standard need not be devcloped for
minor excursions above the permasadle
cxposure himit, and that such excursons
need not be reported.

(10) Sinns and labels. The thrugtof the.
sirns and 1abels 5CCH QD il
[\ veunsivamagergnor u S TR STITAS SIS, DAV NIL A5 0 TR 0
ards. No objections have been ruised with

vy

respect to informing employees of tite

fire hazard, llowever, a numler of ob-
jections were raised at the heanng and
m written submissions to the requwe-
ment 1that the word “ecancer’™ appenr on
all sitns and labels. The principal argu-
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ment advaneccd nr'\lmt its use was that
the-term “‘canecr” or “caneer-suspect
gent” scares employecs and that m-
tead, the messafe should contiin in-
structions on how to deal with the sub-
stance (TR. 347). W believe that a
diluted form of warning will not sutiice,
Wwe appreciate the concern of employers
with the reaction of their employues. But
we cotsider it imperative that a worker
be fully informed, and that he renhze the
possible risks involved m his occupation,
Coupled with the training requurement
in the standard, we believe that the signs
and labels required will adequately in-
form ecmployees of the hazard. In addi-
titon, such sizns will wam unauthorized
persoiel to keep out of renulated areas,
The proper appheation of most protec-
tive measures requires an amount of
training and indocetrination of employces
that cannot easily be conveyed on a sign
or label. Also, the varicty of measures
that could be prescribed would result in
an unwicldly or excessively detailed lep-
end. Conscquently, the required message
on signs and labels will not include in-
formation on precautions, relevant
symptoms, etc. The addition of suitable
information by the cmployer would be
permitted, providing it does not detract
in any way {rom the reqgured statement.
The rcquircmnent in the proposal for
Jabeling containers of viny! chloride has
been amended by deleting the reference
to the possible hazard of violent polym-
erization., Very little information was

developed on this hazard during the pOpTGle—
standard-sciting procedure. It does ap-
qear that this hiazard is essentially under

ontrol and that thie fire and carcino-
eni¢c hazards at present are thie most
significant. Since labeling or placarding
that is in compliance with the U.S. De-
partment of Transportation regulations
{49 CFR Part 173, Subpart H) already
wams of the iire hazard, only a state.
ment concerning the carcinogenic haz-
ard need be added to the Department of
Transportation labels.

(11) Medical survcillance. The princi-
pal questions that have been raised re-
garding medical surveillance are the
necessilty and cficacy of reguiring cer-
tain specific scrum cnzyme determina-
tions (SMA-12 series) and the applica-
tion of medical examination require-
ments to the fabrication segments of the
industry where cmployces 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 medical knowl-
edge.

A particular difficully in considering
medical surveillance is that the most
commonly discussed lesion,
comna of the hiver, currently cannot be
diaznosed until the vicum is terminal
and, usually, within months of death,
Precursor physiologic allerations, which
mizht be reversible, have not yet been

directly associated with the ICSmn.,Q.Qn;__

angiosar="
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%
indicated that the medieal tests proposed
are currently the only ones avalable
wlhinch are useful for nu dienl ﬂurvull:\mc
CTR 121, Exh, 95, TIV 489-501).
cnUy the qnc-ml‘w blnord tentls mm-oul

il

qumuum 1*sJHY 3i‘~t the ¢\

ternative mruc.xl cx umnatmn:' may he
uscd where the examining physician de-
termines that they are at least as good
as those specificd by the standard.

The Tabershaw-Codper study and the
various animal experiments suggest that
VC may produce a wide speetrum of ma-
llgu'\nt and non-malignant disorders.

cneral scope of the rcquxrcd medical

enecd Lo mcelude k

LSO, ST, ata pudn w
m@'}gﬁ'&&uoml specifie
Procequres ar Lesis are required, but rec-
ommendations have becn included in the
Appendix to assist the examining physl-
cian. Because of the nonspecific nature
of the required medical tests, it is not
appropriate to prescribe timing, or type
of followup tests, or to mandate with-
drawal from exposure hased solcly on re-
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]

posal §: the requirement for majntenance
of monitoring records and daily roster

rheets of authorized persons for 30 years,

instead of 20 years.Additionally, the em-
ployer is required | o _muinlin medicul

freords forthe ‘daration of an cmplovee's

_gmulu_‘;xnm_phlﬁ ..Q ycars_or 30 years.

394 The oniginal pro-
posal called for only "0 yOArS,

This chiange has beeninplemented be-
causc Lhe latency period for induction of
anpiosarconia rances up to 30 years from
initial exposure. Therefore, as a mini-
mum, medical records must bd main-
tained for at least thut long. It should be
noted that spokesmen for both labor and
industry recommended that this change
be made,

The reporting reauirements are not
sipnificantly different from those in the
original proposal. However, instead of
the requirement for reporting incidents
which result In the release of VC into
arens where employecs may he exposed,
the finnl standard elarifies our original
intent by stating that only cmergencies

must be reported. Alsg the rcguiromcn%
{or fOine a  detailed, written repor

n deleted. 6 11as

watlun 15 davs has bee
teen coucluded that sybrmigsion, within

24 _hours. eof an iqitial. report that in-

sults of the tests. Instead, the employer  cludes facts immediately ayvailabie, would
I e

a stalemen
1¢

is requured to obtd

Lolp
the on : ...B..
ployec's ¢

s0Te, when l.h% examibmng physician has
¢ompleted such lests as he consiziers nn-

PV 453 a ) a V7 3 T -] r{‘ﬂ‘\il'nll e

audunarily be suflicient, Howcver,
OSIIA Arca Director requests further in-
formation relevant to the einergency, the
employer will be required to furnish such
information.

withdras

As with monitoring, there appears to
be no basis for complete exemption of the
fabrication industry from the require-
ment for medical examinatjon, The rec-
ord does show fabricating establishments
with concentrations of VC monitored
considerably above the action level. In
these instances, medical surveillance of
affected employces will provide baseline
data for future evaluation of their health,
even if both monitoring and medical suri
veillance are discontinued because im
proved controls reduce concentrations
below the action level. Where exposurca

(14) Dcleted portions of the proposal.

St [P0 pee—atriyeirliOb=bre===T11c proposal contained provisions re-

slatement indicates that the emplove
may be at aaded sl 1rong contiy
plato ol

quiring that shower {acilitizs and change
rooms be provided, and that storage or
consumption of food be prohibited in
regulated areas. We have deleted these
provisions because it 15 our conclusion
they are no longer necessary, Showering
facilities are not required because pro-
tective clothing, where required by the
final standard, should protect employces
from skin absorption by direct contact
with VC and because there is no reliable
evidence that VC vapor is absorbed
through the skin. In addition, since we
anticipate that most emipldyces will not
be wearing protective clothing and that
employees who wear protective clothung
will ¢change such clothing infrequently,

are below: the action TeVel, The Incaical —we arc not requiring that change rooms

surveuialicc 1c Chnel

Lapply.
raining, 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. Thg new para-
graph provides for training of employeces

CONCCTTIINT HE Lo e hzard ol
VO, TIIOITENCY DLOCedures, The boee 10T

INOTTITOTTIT, O 0L aliiihi] Teests Ol Lhe
LTI ATs0 provtees Jor tramit of

e proviced.

In addition, we feel that there is in-
adequate evidence showing that hazar-
dous amounts of VC can be absorbed
throuch ingestion. For this reason, the
requirement prohibiting the storage or

consumption of food in regulated areas

has been deleted.

The proposal also contained provisions
on maintentance and decontamination,
transportation loading and unloading,
and polymer handling opcrations, These

cnployees concermiy: the
proper \hc m and hm.tmum connecle

reqinrements atre not mentioned in the
final standard because attention to these

with ¢
13) Rcecords and rcports The provi-

sequently, there are no specific dinrnes-_ sions for recordkeeping contamed in the
e Lesln whHIcH ot De O e ioeviueh | final standard require the preparation

will detemmmng, prposre oo u cnee af
thiy Tumer L an cartv siaee of devilan

Acnt, However, most meuical wilhesses

and maimntenance of essentially the same
information requircd by the proposil,
The major change from the original pro-
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items is implicit in the requirement that
cach employer reach the permissible ex-
posure limit or attain the lowest fcasible
level.

(15) Efective date. In order to ensure
that affected employers and employecs
will be informed of the existence of these
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provirions rnd that empinyers affected

re piven nn oppwrtuanity Lo familarire
rpaselves andd thelr cmplovees wath the
intenee of the new requirements, the

RULES AND REGULATIONS

ol the operalion or beeause of an arel-
_dent in the operation, which would result
in nn employee exposure in excens of the
permissiblie expooure himlt,
(8) "OSIA Area Dircetor” mean+=the

eifcetiy ate the nmenthiment to
LL..LLL}(. nr‘ he oyt _to
vide eantinucd proteetion Tor cemplovees
until that ¢nte, the provimons eyrrently
contalned in  § 19210 :q  nve hereby
promulrated, pursuant to section 6(h),
G(c) and &) of the Occupatinmal Safety

and Jlealth Act, as nn orcupntinnal
safelv and health standard  effective
October 4, 1971, the smendment o

§1010.72q set out below will su:)crscgc

+ {hese previstons us of Jonuary 1, 1975,
Accordingly, upon consideration of the
whole record of this procedin-, Part 1010
of Title 29, Code of Federnl Resulations
is amended, efective Janunry 1, 1855, by
revision of §1910.93q to rend s follows:

§1910.93q  Vinyl chloride,

/ (a) Scope aml application, ¢1) This
seetion tncludes requirements for the
control of emplovee cxposure to vinyl
chloride (chlorosthene), Chemlcal Abe
stracts Service Remstry No. 75015,

(2) This scction applies to the manu-
/!acture. reaction, packaging, repackng-
ing, storare, handling or use of vinyl
chloride or polyvinyl chloride, but docs
mot apply Lo the handling or use of fabri-
cated products made of polyvinyl chle-
ride.

(3) This scetion anplies to the trans-
poriation of vinyl chinride or polyvinyl
chloride except to the cxtent that the
Department of  ‘Transporintion may

:muddte the hazards covered by this sec-
on.

(b) Dcfinitions. (1) “Action level”
means a coneentration of vinyl chloride
of 0.5 ppm nverar d over an 8-hour work
dry.

(2) “Assistant Sccretary” means the
Assistant Sceretary of Labor for Occupne
tional Safety and Henlth, U.S. Depart-
ment ol Labor, or hus deslonee.

(3) "Authorized person” means any
person specifienliy authorized by the em-
ployer whose dutles require him to enter
a regulated area or any persen entering
such an nren ns a designated representa-
tive of employees for the purpose of ex=
ercising an opportunity to observe moni-
toring and measuring procedures,

(4) “Dircctor” means the Director,
Natlonal Institute for Occupational
Safety and Henlth, U.S. Department of

Health, Education; and Welfare, or his’

designee.

(5) "Emcrgency” means mny occur-
rence such as, but notl limited to, equip-
ment failure, or operation of a rcllef de-
vice which s likely to, or does, result In
massive release of vinyl chloride,

(6) “Fabricated produet” means &
product made wholly or partly ifrom
polyvinyl chloride, nnd which does not
require further processing at tempera-
tures, and for tunes, sulliclent to eaure
mass mellint of the polyvinyl chloride
Tesullng in the release of vinyl chisride,

(N "Hazardews: operation” means any
operation, procedure, or activity wheie n
release of cither vinyl chloride lquid or
tas might be cxpected as o eonsequence
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Dircetor for the Ocecupational Salely
and Jlealth Administration Area Oflice
having junizdiction over the feonraphic
nrea in which the employer's establish-
ment is Incatedd.

(9) “Polyvinyl chloride” means poly-
vinyl chloride homopolymer or copoly-
mer before such is converted to o fabri-
catcd product.,

(10> *Vinyl chloride”
chioride monomer.

()} Permiseiblec exposure limit, (1) No
employee may be exposed to vinyl ehlo-
ride at concentrations greéater than 1 ppm
averared over any 8-hour perlod, and

‘(2) No cmrﬂoyci% may be ecxposed to
viny! chloride at edneentrations greater
than 5 ppm averaged over any period not
exceeding 15 minutes.

(3) No employee may be ecxposed to
vinyl chloride by direct contact with
Hquid viny] chloride,

(d) Monitoring. (1) A prozram of
Initial monitoring and mensurement
shnll be undertaken in each establish-
ment to determnine if there §s any em-
ployes exposed, without regard to the use
of respirators, in excess of the action
level.

(2) Where o determination conducted
under paragraph (d) (1) of this section
shows any emplovee exposures, without
regard to the use of respirators, {n ex-
cess of the action level, a program for dew
termining exposures for cach sueh em-
ployce shall be established, Such a pro-
gram:

(1) Shall be repeated at least monthly
where any employee is exposed, without
regard to the use of respirators, in ex-
cess of the pennissible exposure Umit.

(1) Shall be repcated not less than
quarterly where any cmployee is exposed,
without remard to the use of respirators,
In excess of the action level.

(iii), May be discontinued for any em-
ployee only when at least two consecy-
tive monitoring determinations, made nat
less than 5 working days apart, show ex-
posures for that emplpyee at or below
the action icvel.

(3) Whenever there has been a pro-
duction, process or control change which
may result in an {ncrense in the release
of vinyl chloride, or the employer has
any other reason to suspect thot any em-
ployee may be cxposed in excess of the
action level, & determination of employee
exposurce under parngraph (d)(1) of this
scetion shnll be performed.

(4) The metdrod of monlloring and
measurement ‘shall have an accuracy
(with n confidence l1ovel of 95 pereent) of
not less than plus or minus 50 pereent
from 0.25 through 0.5 ppi, plus or minus
35 percent from over 0.5 ppm throuzh
1.0 ppiny, and plus or minus 25 pereent
over 1.0 ppm. (Methods meeling these
necuracy requirements are available in
the “NIOSII Manunl of Annlytical
Methods™).

(5) Fmployees or thelr desicnated rep-
resentatives shall be afforded reasonable

means  vinyl

#

opporlunity to observe the monitor-
fnir and measuring required by this
pararrinh,

(©) Renulated area. (1) A repulated
nrea shnil he ectabliched where:

1) Vinst e hlortde or pnlvvinyl chloride
15 manufactarrd, reaeted, repackaned,
storedd, handled or vred; and

Gi) Vinyl chloride concentrations are
In excess of the permucsible exposure
limnit.

(2) Areoss to rerulated arcas shall he
Hmited to authorized per-nns. A dally
roster shall be made of authorized per-
sons who enler.

(£ Methods of comnliance, Employres
exposures to vinyl chinricde shall be con-
trolled to at or helow the permissible ox-
posure hmit provided In paragraph (¢}
of this seetion by engineering, work prac-
tice, and personal protective controls o3
follows:

(1) TFeasihle enginecting and work
practice controls shall immediately be
uced to reduce exposures to nt or below
the permissible exposure lmit,

(2) Whercever feasible enaineering and
work practice controls which ¢an he in-
stituted immedintely are not suflicient to
reduce exposures to at or below the per-
missible exposure limit, they shall none-
thelass be used to reduce exposures to
the lowest practiezble lovel, and shall be
supplemented by respiratory protection
in accordance with paragoaph (g) of this
section, A program shall he establiched
and implemented to reduce exposures 0
at or below the permizsible exposurd
limit, or to the rreatest extent feasidle,
solely by means of engzincering and worl:
practice controls, as roon as feasible,

(3) Written nlans for such a program
shall be developed and furnished upon
requost for examination and copying to
authorized representatives of the Assise
tant Secretary and the Director. Such
plans shall be updated at least cvery six
months,

(g) Respiratory gproteclion. Where
respiratory protection is required under
this section: .

(1) The cmployer sha]l provide a
respirator swhich meets the requiremoents
of this paragraph and shall nssure that
the employee uses such respirator, except
that until December 31, 1975, wearing of
respirators shall be at the discretion of
cach cmployee for exposurcs not in cx-
cess of 25 ppm, measurcd over any 15-
minute period. Untl]l December 31, 1975,
each employee who chooses not to wear
an osppropriate respirator shall be in.

/

formed at least quarterly of the hazards ©

of vinyl chloride and the purpose, proper
use, nnd limitations of respiratory
devices,

(2) Respirators shall be selected from
among those jointly approved by the
Mining Enforeement and Safety Admin-
{strafion, Department of the Interior,
dnd the National Institute for Occupa-
tional Safcty nnd Health under the pro-
wvislons of 30 CFR Part 11,

(3) A respiratory protectlon prorram
mecting the requirements of §1910.121
shall be established and maintained.

{4) Selection of respirators for vinyl
chloride shall be ns follows:
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Atmospherio concentration of
wvinyl chloride

. Upknown, or above 3,600 ppii...

RULES AND REGULATIONS

Required apparutus

Open-circult, self-contajued brenthing apjauratun, prea-

suro demand typo, with full foceplece.

{11) Not over 3,600 ppif..... rnm——

(A) Combination typo O ruppied sr respirator, yires-
auro demand typo,

with full or hall fucepiece,

and auxtlinry self-cohtalned ntr supply; or

(B) Type C. supplied alr respirator continuous now
type. with full or hall faceplece, and nuxtlary
sl -contatned atr sapply.

(1)) Not over 100 PPMlccccacrsvnms

(A) Combination type C supplied air respirptor doe
mand type,

with full faceplece, and nuxiliery

self-contalued nir supply: or

(B) Open-cireult sell-contained bLreasthing apparatus
with tull fucepiecs, 1o demdnd mode; or

(C) Typo C supplicd alr respirator, demand type, with
full facceplece.

(1v) Not over 26 pPMuecceccravana

(A) A powercd alr-purifying respirator with hood,

helmet, full or half fuceplece, and o cohlster
which provides g servico lifo of at least 4
hours for conconrations of vinyl chloride up
to 25 ppm, or A

(B) QOns mask, front- or back-mounted canlster which
provides n servico lifc éf ot least 4 hours for
concentrations of vinyl chloride up to 25 ppm,

(v) Notover 10 ppii.veccarcr—cuun

{A) Combhination type C supplicd-air resplrator, de-

mand type, with half faceplece, and nuxiliary
self-contained air supply; or

(B) Typo C supplicd-air respirator, demand type, with
half facepicce; or

(C) Any chemical eartridge respirator with an organie
vapor cariridge which provides n rervico lifo
of ot least 1 hour for concentrations of vinyl
chlorido up to 10 ppm,

(5) (i) Entry into unkown concentra-
tions or concentrations greater than
36,000 ppm Qower cxplosive limit) may
be made only for purposcs of life rescue;

d .
“(m Entry into concentrations of less
an 30,003 ppm, but greater than 3,600
ppm may be made only for purposes of
o rescue, frefighting, or securing
cquipment so ns to prevent a greater
hazard from release of vinyl chloride.

(6) Where alr-purifying respirators
are used:

(1) Afr-purifying cannlsters or cuar-
tridges shall be replaced prior to the
expiration of th.ir service life or the
end of the shift in which they are first
used, whichever occurs first, and

(11) A continuouss momutoring and
alarm system shall be provided where
concentrations of vinyl chiloride could
reasonably exceed the allowable concen-
trations for the devices in use. Such sys-
tern shall be used to alert cimployces when
viny! chloride concentratlons exceed the

allowable concentrations for the devices.

in use,

(7) Apparatus preseribed for higher
concenfrations may be used for any lower
conceniration,

(h) llazardous opcrations. (1) Em-
ployces enpared tn hazardous operations,
Including entry of vessels Lo ¢lean poly-
vinyl chloride residue from vessel walls,
shall be provided and required o wear
and use;

(1) Respiratory protection In accords
ance wilh paragraphs (¢) and (g) of
this section: and

(11) Protective parments to prevent

kin contact with hquid vinyl chloride or
.llth polyvinyl chilortde residue frum

vessel wulls, The protective parinents
shall be selected for the operation and
its possible exposwre conditions.
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(2) Protective garments shall be pro-
vided clean and dry for each usc.

(1) Emergency siluations, A written
opcrational plan for emergency situa-
tions shall be developed Lor each facility
storing, handling, or otherwise using
vinyl chloride as a hquid or compressed
ras. Appropriate portions of the plan
shall be implemented in the cvent of an
cemerpency. The plan shall specifically
provide that:

(1) Employces engased in hazardous
operations or correcting situations of ex«
isting hazardous releases shall be
cquipped as required in paragraph (h)
of this section;

(2) Other employees not so equinped
shall evacuate the area and not returp
until conditions arc controlled by the
methods required in paragraph () of
this seet’sn and the emergency is abated.

L () Training. Each employee engaged

in vinyl chloride or polyvinyl chloride
operations shall be provided traming in
a program relating to the hazards of
viny! chloride and precautions Ior its
safe usc.

(1) The program shall include:

(1) The nature of the health hazard
{from chronic exposure to vinyl chiloride
Including specifically the carcinogeanice
hazard;

(if) The specifie nature of operations
which could result in exposure to vinyl
chlotide mn excess of the permissible
limit and necessary protective steps;

(i) The purpose for, proper use, and
Hmitations of resplratory protective
devices,

(iv) The fire hazard and acute toxle-
ity of vinyl chloride, and the neceessary
protcctive steps;

(v) The purpose for and a description -

of the monitoring program;

s . oa807

tvi) The purpo.e for, and o deserin-
tian  of, the medical  sunvetlianee
projpvads,

(v Linerreney procedures;

(v Specitie tnfornaation to ard the
employee in recosaution ol coanditions
which may result an the rddoise of vn”,-:
chloride: wnd

(%) A teview of (ln' standard at the
emplovee's first triamn and indoctrinie
tion provrmun, and antes Oy thereatter.

(2 AN uateriaob. yol ooy Lo the pro-
gram shall be provided upon request 1o
the Asmislant Secretiry ang the Dorector.,

(%) Medieal surocillance. A prosrom
of medical surveillance shall be insti-
tuted for cach employee exposed, withe
out regard to the use of respirators, to
vinyl chluride in excess of the aclion
level. The program cshall provide cach
such cmployee with wun opportunity for
examinations and tests i secordance
with this paracraph. All medical ¢x-
aminations and proceduyres thall be per-
formed by or under the sunervision of o
licensed physician, and shull be provided
without cost to the cranloyce,

(1) At the time of inmitiz] assigrument,
or upon institutioa of medicil surveil-
lance;

() A general physical examination
shall be performed, with speciiic atten-
tion to detecting enlarsement of lLiver,
spleen or kidneys, or dysfunction in these
orpans, and for abnormezities in smn,
connective tissues and tne pulmonary
system (See Appendix A),

(i{) A medieal history shall be taken,
ir-luding the following topics:

(A) Alcohol intake;

(D) Past history of hepatitis]

(C)Y Work history and past exposare
to potential hepatotoxie agents, includ-
ing drmes and chemicals;

(D) Past history of blood transfu-
sions; and

(E) Past history of hospitalizations,

(ii1) A serum specimen shall be ob-
tained and determinations made of:

(A). Total bilirubin;

(B) Alkaline phosphatase;

(C) Scrum glutamic oxalacetie trans-
aminasc (8GOT);

(D) Scrum glutamic pyruvie trarsame-
fnase (SGPT) ; and

(E) Gamna glustamyl transpeptidase.

(2) Examinations provided :n accord-
ance with this parapraph-shall be per-
formed at least:

(1) Every 6 months for each employcee
who has been employed in vinyl cluio-
riae or polyvinyl chloride manulacturieg
{or 10 years or longer; and

(ii) Annually for all other employces.

(3) Each cmployee cxposed to an
emer;ency shall be afforded approprizte
medical surveaillance.

(1) A statement of eneh employee's
suitnbility for continued exposure to
vinyl chloride includiig use of protec-
tive cqpment and respivators, shiall be
obtalned from the-exnmunmiy phrsician
promptly after any cx:\m:nntxon. A copy
of the physician's statement shall be pro-
vided each employee.

(5) If any cmployce’s health would be
matertally impaired by continued ex-

posure, such employee shall be with-
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dravwmn from possible eontact with vinyl

chloride.
(6) Laboratory analysesn for all Llo-

mical specdmens macdnded o meaeal
Laminations ahall be perfovmed inabo-

ratorics heensed under 42 CEFIRPart 74,
¢7) 4L the examimnge phvaiaan deter-
nunes that alternative mediead examinn-
tions 10 thonr requircd by pmgarranh
() 1) of thas section will provide at
Yeast egual nruranee of deteeting med-
jen] condilions pertinent Lo the espousure
to vinyl chlovide, the employer may ac-
rept such alternative examinations as
mecting the requircments of paranraph
(k) (1) of this seelion, if the employver
obtains a statement front the examinmge
physician setting: forth the alternative
examinations and the rationale for sub-
stitution. This statement sh:dl be avail-
able upon request for examination and
copyinn to authorized repnesentatives of
the Assistant Sceretary and the Director,
(1) Signs and labels, (1) Entrances Lo
Tegulated areas shall be posted with leg-
ihle sipns benring vhe legend:
CANCER-SUsPIeT AGFNT AnNrA AUTIIORIZFD
PrapcONNTL OnRLY

(2) Arcas coniaining hazardous oper-
ations or where an cmereency currently
oxists shall be posted with legible sipgns
bearing the legend:

CARCLH-BUAPICT AGENT 1IN Titts Aunra Prorrc-

TIF  EQturMERT RYQUIRED  AUTIIORLIZCD

DPLRSONNRL OnlLY

(3) Containers of polyvinyl chloride

resin waste from reactors or olher waste
contamated witih vinyl chloride shall

legibly labeled:
Countaminated with
ANYL CIILORIDE CANCER-SUSIECT ACENT

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

PoLTVINYL CuLoRr (onr TraDZ NAME)
Contalns
VINYL CHILORINE
ViNTL Cl1LOMIDE 15 A CANCER-SUSPLET AGERT

(5) Contaircers of vinyl chloride shall
belegibly lubcled cither:
(i)
VINYL CilLonrpg

ExTREMYLY FLAMMADLE Gas UNDER DALSSURE
CARCER-SUsPECT ACENT

or (ii) In accordance with 49 CFR DPart
173, Subpart H, with the additional
legends:
CANCER-SUSPECT AGENT
applled near the labor or placard,
(6) No stetement shall appear on or
near any required sign, label or instruc-

RULES AND RUGULATIONS

tion which contradicts or detracts from
the cefteet of, wny requured warning,
information or ynstrichon,

) Records, (1) ALl 1ecords maine
tuncd m aecordance with Wils section
shall aednde the nume and soclal secu-
nly number of each employee where
Televant.

(2} Rerords of required monithrng
and measurng, medical reeords, and au-
thonzed personnel rosters. shall be made
und shall be avalable upon request for
cxamination and copying to authorized
representatives £0f the Assistant Scere-
tary and Lthe Direclor,

(i) Momitoring nnd measuring recocds
shall:

(A) State the date of.such monilar-
ing and measunng-and the cancentin-
tions ditermined and identify the instni-
ments and methods used:

(B) Include auy additional informa-
tlon necessary 1o #cternune individual
employce cxposures where such expo-
sures are determined by means other
thrén individunl monitonng of employces;
an

(C) Be maintained Jor not less than
20 years.

(1Y Autherrred personnel rosters shall
be maintnined for not less than 20 years.

(i) Meciical records shall be main-
tained for the duration of the employ-
ment of ecach cmployee plus 20 years,
or 30 years, whichever is longer.

(3) In the event that the employer
ceases to do business and there is no
suceessor Lo receive and relain hils ree-
ords for the prescribed perod, these rec-
ords shall be transinitted by registered
mail to the Directoy, and each employee
individually nolified in wriling of tlus
transfer.

(4) Employees or their desipnated
representatives shall be provided acecss
to examine and copy records of required
monitonng and measuring,

(53) Former employces shall be pro-
vided necess to examine and cony re-
quired monitoring and measuring recosds

‘reflecting their own exposures.

(6) Upon written request of any em-
ployee, a copy of the medical record of
that employee shall be fuumished to any
Physician designated by the employee.

(n) Rcports. (1) Not later than 1
month aftier the establishment of o reg-
ulated arca, the following information
shall be reported to the OSHA Area Di-
rector. Any changes to such information
shall be reported within 15 days.

({) Thie nddress and loeation of cach
establishmept whielh has one or more
regulated areas: and

ti1) The number of employces in ¢ach
repalaterd aren during normal operations,
Including mantenunce,

(2) Emcrgencics. and the focts ob-
tantable at that time, chall be reported
within 24 hours to Lthe OSHA Arca Li-
rector. Upon request of the Arew Direes
tor, the employer ¢ ball sithmit m.‘(l:non_:\l
information :n o wising relevant to the
nadure and extent of employee exposures
and measures aken to prevent future
cmergencies of similer nature.

(1) Withun 10 worrang days following
any monitonmn:r and mensuring wiuch
tscloses that any cmployee has been
exposed, without regard to the use of
resplmitors In exceus of the penrnissible
exposure limit, cuch such employce shall
be notificd in writing of the results of
the expouure mecasurement and the steps
being taken lo reduce the exposure to
within the penmissible exposure limit.

(0) Efcclwe dates. (1) Until Janu-
ary 1, 1975, the provistons currently set
Jorth in §1010.93q of this Part shall
apply.

(2) Effcctive Januzry 1, 1975, the pro-
visions sct forth in § 1910.92q of tlus Part
shall apply.

APPENDIX A—SUPPLEMENTARY MEDICAL

1n1ORISATION

‘When required tests under paragraph
{k){1) of this scction show sbnormnlilics,
the teats thould be repraicd a5 BOON A5 Pracs
tlcable, preferably withila 3 o 4 weein. M
tests renaln rbpnormal, consideration should
he given to willidrawal of thie employee from
contact with vinyl chicoride, while a more
cumprehensive exemifieb.on is made.

Addivonal tesis which may be useful:

A, For kidney dycivnuction: urine exnmira-
tlon for albuiain, red blood cells, and ex-
foliative abnormal colls,

B. Pulmonary sy:tem: Foreed vital capae
ity, Forced expiratory volume at 1 second,
und chest roenigenograing (PUsSterjior-anierior,
14 x 17 inches).

C. Additlonal serumn tests: Laclle 4cid de-
hydropenase,  luctic acid  dehyerogences
isoenzyme, protein  dewrmisation, sud
protein tlectruphorents. .

D. For o more compreliensive examination

1 repeated abnorraal ceruin tests: Hepatlils
D notigen, sud lver seanalng.

Zecs. G and B, 84 Stat. 1556, 1509 (29 U.S.C.
655, G57): Secretury ©f Labor's Order No.
12-71, 30 FI 8754)

Signed at Washington, D.C., this 1st
day of October, 1974,

: JonN STENDER,
Assistant Sceretary of Lebor.
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