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Title Z9—Labor

CHAPTER XVIl—OQCCUPATIONAL SAFETY
AND HEALTH AOMINISTRATION, DE-
PARTMENT OF LABOR

PART 1910—OCCUPATIONAL SAFETY
AND HEALTH STANDARDS

Standard for Exposdre to Vinyl Chioride

Pursuant to sections 6(b), 6fc), and
8(c) of the Occupational Safety and
Health Act of 1970 (34 Stat. 1593. 1596.
1599: 29 U.8.C. 635, 657) Sacretary of
Lahor's Order No. 12-71 (36 FR 8754)
and 29 CFR Part 1911, § 1910.93 of Part
1910 of Title 29, Code of Federal Regu-
lations is hereby amended in the manner
set forth below, In order to provide an
Occupational Safety and Health stand-
ard dealing with the exposure of em-
ployees to vinyi chloride.

1. Dackground—(1y Vinyl chioride,
Vinyl chlovide (chloroethene), Chemical
Abstracts Service Registry No. 75014, is &
synthetic organic chemical made from
ethylene or acetylene and chlorine by any
of several processes. It is the parent
compound of a series of thermoplastic
Tesin polymers and copolymers which
are widely used for containers, wrapping
film, electrical insulation, pipe, conduit,
and a variety of other industrial and
consumer products, Vinyl chloride has
been made commiercially in this country
since 1939, and present production is in
excess of seven billiont pounds per year.
The vinyl chloride industry divides into
three segments: monomer production,
polymer production, and fabrication.
Productian of the monomer is a Iarge-
cale continunus process, involving only
a few firms, There are comparatively few
employees m this segment of the indus-
try, because thz processes lend them-
selves L0 automation.

Vinyl citloride (VC) Is used primarily
in the preduction of polyvinyl chloride
(PVC), a resin which is produced through
batch processing. The conversion of the
VC monomer into a polymer or copolymer
ic an incomplete process, i.e., not all of
. the monomer is reacted.

. PVC is fabricated by 2 variety of tech-
niques, including extrusion. injection
molding and calendering, to form a fin~
ished product that needs mno further
chemical handling, The vast majority
of employees involved in the VC industry
are employed by fabrication firms. Such
firms range in size from those with few
employees and simple equipment o large
plants involving many employees and
considerable capital.

vinyl chloride (VC), a gas at amblent
temperature and pressure, is a chlori-
nated hydrocarbon, which heretofore has
been regarded as having moderate lver
toxicity. The initial standard, contained
in Table G-1 of 1910.93, established a
ceiling value of 500 parts of VC per mil-
lion parts of air.

(2) The emergency temporary stand-
~ard. On January 22, 1974, the Occupa~
tional Safety and Health Administra-
tion (OSHA) was informed by the No-
tional Institute for Occupational Safety
+nd Health (NIOSH) that the B. F.

Soodrich Chemical Company hiad re-
pested thzy deaths of seseral of Its em-
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ployees from 2 rare Uver cancer (ansio-
sarcomg) may have been occupationally
related. As a result of this notfication
and atter cuonsuliation with NIOSH, and
a joint inspection of the B. F. Goodtich
plant by OSHA, NIOSH awd the Ken-
tucky Department of Labor, a fact-find-
ing hearinz was snnounced on. Janu-
ary 30, 1974 30 FR 3874 and held on
February 15, 1974,

Information obtained {rom this hear-
ing, particularly the preliminary reports
of experiments conducted by Professor
Cecare Maltoni of the Instituto di On-
cologia, Bologma, Italy, demonstrated
that vinyl chloride induced angiosarcoma
in rats at levels as low as 250 ppm, and
in other spectics at hisher levels. Experi-
ments performed at lower levels of ex-
posure were not completed at that time.
Other testimony from medical witnesses
and NIOSH, and the results of autopsius,
‘1ed to the conclusion that the Goodrich

workers had angiosarcoma of.the liver
and that VC probably vwas the.causal
agent in the anglosarcomas observed.

In post hearing comments, additional
anciosarcoma deaths were reported
among workers who had been exposed to
VC In plants operated by Union Carbide
Corporation, Firestone Plastics Corpora-
tion and Goodyear Tire & Ruouer Coni~-
pany. -

On the basis of all information avail-
able at that time, and the fact that em-
ployees were being exposed at levels

_around the experimentally observed ef-
fect level of 250 Dpm,- &l emergency
temporary standard (ETS) was promul-
gated on April 5, 1974 (39 FR 12241)
pursuant to section 6(¢) of the Act, as
29 CFR 1910.93q. ’

This standard reduced the permissible
exposure level from a ceiling of 500 ppm
to a £0 ppm ceiling, and established other
requirements, including, for example,
monitoring and respiratory protection.
It was expressly recognized that this
standard limiting exposures to & 50 ppm
ceiling was a tentative, interim standard,
and that the whole question of cxposure
to VC would be considered more fully
in the light o! additiopal information,
especially the results of experiments
which were khown to be underway at
that time. .

On April 15, 1974, information and data
were presented to representatives of
OSHA, NIOSH, and the Environmental
Protection Agency by the Industrial Bio-
Test Laboratories, Northbrook, Iilinois,
concerning results of animal exposure
studies with VC, These studies were
sponsored by the Manufacturing Chem-
ists Association. Although only pre-
liminary in nature at that time, these
results revealed that 2 out of 200 mice
exposed to VC concentrations of 50 ppm
for T hours a day, five days a week, {or
approximately 7 months, had developed
angiosarcoma of the Liver,

(3) The proposed permanent stand-
ard. Based on the demonstrated evidence
of VC's carcinogenieity in three apimal
species (rats, mice and hamsters), and
the subetantial probability that VC had
been the causal agent in the coses of liver
angosarcoms found in workars both here
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and abread, OSHA pronosed to rnvyp
1310.92q snd published o comprohensive
proposal (39 FR 16896) on May 19, 1974,
to protect employees from harards of
exposure to VC. The proppsal called far
limitation of employce exposure to VC to
“no detectable level.” as_measured by o
sampling and analytical method sensicive
to 1 ppm. with an accuracy of 1 ppm
=50 percent. The proposal also called
for the establishment of regulated areas
and limited aceessto such areas to au-
thorized persons. A. requirement for
monitoring of employee exposures vwas
nroposed, along with. engineering and
work practice controls to be impleniented
when exposures over the detectable limit
were measured, SN -

Respiratory protection would - huve
been required while engineering and weork
practice controls were being implemented
or where exposures exceedsd the per-
missible limit even after feasible en-
aineering controls were instituted.

In addition, the proposed standard
included requirements for -medical sur-
veillance, protective elothing, ermarzency
procedures, training, -specific protection
during maintenance and decontaninz-
tion operations, transportation loading
and . unloading operations and recovd-
keeping. ey

(4) Hearing on the proposal. The pro-
posal, as published on May 10, 1974,
allowed 30 days for interested parties to
submit written comments and to request
an informal rulemaking heazring. In-
formal contacts with OSHA staff and
early responses indicated that the sub-
Jeet was of great interest and importance
to many persons. Becouse of the Lhimited
time available ‘before expirationh of the
six month period provided _in .scction
€(c)(3) of the Act for promuizaiion of
a final standard, it was decided to huid
a hearing as soon as possible. Accord-
ingly, on May 24, 1974, a notice of 2 hear-
ing was published (39 FR 18303), setting
a hearing date of June 25, 1974 The
hoaring was conducted from June 25
through June 28, and again from July 3,
through July 11, before Administrative
Law Judge Gordon J. Myatt. All partici-
pants were given the opportunity to pre-
sent testimony and to cross-examine
other witnesses, Persons participating in
the hearing were given untfl August 22,
1974, to Ale additional posthearing com-
ments, including various items of infor-
mation which were requested during the
examination of witnesses. -

(5) Economic and -ltechnical impact
study. During the hearing, OSHA deter-
mined that additional facts would be
needed to deteymine the practicality of
certain aspects of the proposed stand-
ard. Accordingly, OSHA contacted an in-
dependent consultant, Foster D. Snell
Corporation, to conduct studies of the
feasibility of compliance at various ex-
posure levels, including those proposed
by OSHA and others advanced by in-
dustry spokesmen, Snell was also com-«
missioned to collect information regard-
ing the economic costs of compliance,
This action was announced at the close
of the heanng, and Judge Myatt further
announced that the record would be ket
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(testimony and questioning by Tcnneco
Chemieals, Ine.). It has also been em-
phasized that in only 3 of 8 polymeriza-
tion plants where employees have been
exposed to VC for more than 20 years
have any emplovecs developed angiosar-
c¢oma of the liver. This argument is very
simijlar to that raised concerning vari-
ability of past employce exposure. Al-
though geographic and workpractice dif-
fercnces may uitimately be demonstrated
to be factors in distribution of angiosar-
coma, sufficient information is unavail-
able to exclude from consideration of
risk thost employees in workplaces for
which cases of angiosarcoma have not
been observed.

It has also been suggested that the
absence of cancer in a population of 335
Dow Chemical Company polymerization
employees monitored over a period of 7
years, Indicates that exposure to vinyl
chloride at concentrations of less than
200 ppm is safe. (See study by Dr. Cook,
submitted at the hearing by Dow Chem-
‘ieal Company.) However, the group sur-
veyed did not include all workers who
had been exposed, and the missing em-
ployees included many who had the
longer term (over 20 years) exposures.
Moreover, the statistically insiemificant
size of the sample population decreuses
the possibility that tumors would be
observed, . .

Dow also presented preliminary data
in testimony at the hearing on the pos-
sible metabolle pathways of VC. The
hypothesis presented was that VC may
exert its carcinogenic effcet by a metab-
olite, and that the metabolite is pro-
duced only when VC is metabolized by a
sccondary metaboite pathway oucrating
only when enzymes regulating the pri-
mary pathway are saturated, as would
be the result at hisher exposures. The
preliminary data indicated the possi-
bility of an additional pathway for
metabolism of VC in rats exposed to con-
centrations of VC in excess of 220 ppm.
However, the occurrence ,of angio-
sarcomsa in both rats and mice at VC
exposure concentrations of 50 ppm in-
dicates that if a metabolite of VC is the
ultimate careinogen, then it must be
generated at lower exposure concentra=
tions in these species. Although this re-
search may be helpful to the thorough
understanding of the carcinogenicity of
VC, it appears that it does not yet offer
evidence which can assist in determina-
tion of safe exposure concentrations for
employees, or even tbat such safe ex-
posures exist.

A number of witnesses representing
employers have stressed that there is no
evidence of cancer, either in employees
or experimental animals, at exposure
concentrations of VC less than S0 ppmo
(See e.g., testimony of Firestone, Ten-
neco Chemicais.) ‘The conclusion of these
witnesses was that no decision can be
made concerning risk of exposure to VC
at concentrations less than 50 ppm.

On the other hand. the testimony of
most expert witnesses, including some in-
dustry biomedical experts, stated  that
quantification of a safe exposure con-
centration is not possible with the pres-
ent state of scientific knowledge. (Sve
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er.. testimony of Selikof, Firestone, NCT,
and NIOSH.)

In our view, the demonstration of can-
cer induction in humans at a particulnr
level is not a prerequisite to a determina-
tion that a substance represents a can-
cer hazard for humans at tizat level It
would be imprudent to assume man to
be less sensitive to VC exposure than ex-
perimental animals in the abscnce of
conclusive evidence. It would also be un-
founded to assume that animzsls will not
develop tumors when exposed at concen-
trations of VC of less than 50 ppm.
Should a sufficiently large number of ex-
perimental animals be exposed to VC at
concentrations of less than 50 ppm,
Schneiderman said that it would be ex-
pected that some would develop VC in-
duced tumors.

(3) Feasibility. There is virtually no

disnute that mest, if not =i, fabricators”

are currently copable of reaching ex-
nosire levels of 1 ppm through engineer-
ine controls. These employers employ
well over 95 percent of all emnloyees ex-
nosed to VC. Indeed, severnl fabricators
are already operating at this level (see
SPI' testimeny). However, industry
spokesmern have universally claimed that
it is infeasible for the VC and the PVC
industries to remain below ! ppm con-
sistently, using- engineerine centrols. In
addition, the Snell study on techmical
feasibility concluded thot 2 1 ppm ceil-
ing i{s not feasible for the VC and PVC
industries with present technology, but
that the VC industry could currently at-
tain lower exposure levels than the PVC
industry. Labor union spokesmen and the
Health Research Gmoup, Ine.. however,
have suggested that such a level is at-
tainable. -

Since there is no actual evidence that
any of the VC nr PVC manufacturers
have already attained a 1 ppm level orin
fact instituted all atailable engineering
and work practice controls. any estimate
as to the lowest feasible level attainable
must necessarily involve subjective judg-
ment. Likewise. the projections of indus-
tr, labor, and others concerning feasi=
bility are eesentially conjectural. Indeed,
a5 Firestone has suggested, it is not pos-
sible to accurately predict the degree of
improvement to be obtained from en-
gineering changes until such changes are
actually implemented.

We agree that the PVC and VC estab-
lishments will not be able to attain 5 1
ppm TWA level for all job classifications
in the near future. We do believe, how=
ever, that they will, in time. be able to
attain levels of 1 ppm TWA for most job
classifications most of the time. It is ap-
parent that reaching such levels may re-
quire some new technology and work
practices. It may =also be necessary to
utilize technology presently used in other
industries. In any event. the VC and PVC
industries have =already made great
strides in reducing exposure levels. (See
testimoty of Dow Chemical Co., TR 973).
For example, B. F. Goodrich testified
(TR 1120) that it has reduced average
exrosure levels in several PVC plants
from 35-40 ppm early this year to 12-13
ppm at the time of the hearing. We are

gon.ﬂdent that industry will continue to
Q S0. .

(4) Conclusions. The conciusions be-
low are based on a thorourh revinw and
evaluation of all the evidence submitted.
Where decisions can be based on record
evidence, this has b~en done. Where,
however, factual certainties are lacking
or where the facts alone do not provide
an answer, policy judgments have heen
made.

There is little dispute that VC is car-
cinogenic to man and we so conclude.
However, the precise level of exposure
which noses a hazard and the question
of whether a “safe” exposure level exists,
cannot be definitively answered on the
record. Nor is it clear to what exfent
exposures can be feasibly reduced. We
cannot wait until indisputakble zanswers
to these questions are available, because
lives of employees are at stake, Tiiere-
fore, we have had to exercise our best
judgment on the basis of the best avail-
able evidence: These judgments have re-
quired a balanecing precess, in which the
overriding “consideration has been the
protection of employees. even those who
may have regular exposures to VC
throughout their working lives.

Based on the available evidence and in
view of the above considerations, includ-
ing feasibility, we believe that employee
exposures to VC miust be reduced to a 1
ppm time-weichted average (TWA), We
also beiieve that PVC and VC establish-
ments will, in time, be able to attain that
level through engineering controls, and
that fabricators can do szo in the im-
mediate future,

In addition to the TWA requircmnent.
we have established a § ppm ceiling
(averaged over a 15-minute pericd) in
order to prevent exposure of employees
to unacceptable high excursions. From
an operation standroint. this ceillng
level is realistic because minor excur-
sions up to the ceiling level are likely to
occur on a regular basis.

II. The final standard—(1) Scope and
application. Both the ETS and the pro-
posal would apply the standard to the
entire VC industry. including manufac-
turers of VC and PVC and fabricators,
but excluding employers handling or
%Emg fabricated products made from

‘There is no dispute that a standard is
required for the monomer and polvmer
industries. Howxever, the Soclety of Plas-
tics Industry (SPI) and various {zbrica-
tors (see testimony of Goodyear, Gen-
eral Cable, etc) recommended that
fabricators be excluded from the stand-
ard, or that a separate requiremcent be
established for them because- many of
them were already at or below the pro-
posed ceiling level, -

The record evidence establishes that
at least some employees in the fabricat-
inz industry are exposed In excess of the
permissible control limits (See NIOSH
testimony, TR 106; Robintech TR 642).
In these circumstances, we belleve that it
{s tmprudent to grant a blanket exemp-
tion for all fabricators. Therefore. the
final standard 1s applicable to the tabri-

cation industry, 25 well s the monomer
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open for a periou 2f time beyond August
23, to nllow fuicrested persans to eom-
ment in writing en tiae stedy, On Aucust
26, 1974, OSHA aunounced that the pre-
‘minary study was avainble and that
<ommenis were to be submitied no later
than Scptember 6. 1974 (19 FR 30844),
On September 13, 1974, NSHA invited
comments on hoth the preliminars and
the flnal study. which was te be rrcetved
on or before September 25, 1974 (39 R
33009>.

(6) Environmental impacet statements,
A notice of intent to file an environmen=-
tal impact statemen: assessing the im-
pact of a proposed standard on accu-
pational exposure to VC was published
in the FrtEran REGISTER on April 24.
1974 (33 TR 14522), The notice invited
any person having informatiomn or data
on the environmental impact to submit
il to O3HA by May 17, 1974. On June 12,
1974, & draft environmental imnact
statement waz prepared and circulated
to nll interested persons. Ten copies were
forwarded to the Council of Environ-
mental Quality (CEQ), which pubiished
'a potice of ite filing and availahility in
the Froerar RecisTer on June 23, 1974
(39 FR 22975). A 45 day period was al-
lowed for the submission of comments on
the draft statement. On September 5,
1974, the final environmental impact
statement was prepared and a copy of it
and all substantive comments were sent
to appropriate govermmental agencies,
private organizations, and other inter-
ested persons. CEQ published a notice of
svailability for the final statement on
Scptember 6. 1974 (39 FR 32350). The
submission of comment was inviied une
{il September 25, 1974, The final state-
ment and all significant commer.ts have
been carefully considered in arriving at
the final standard on occupational expo-
sure to VC.

(1) The record. The record in this
procesd: >y is one of the most exhaustive
ever rt' : upon by OSHA. It consists of
pre 2nq post-hearing comments and
testimony received at both factfinding
and rulemaking hearings, the studies and
inspections conducted by OSHA person-
nel, the environmental imnpaci state-
ments, the economic and teciinical
impact studies, and all other relevant
fnform ition. In all, over 600 written com-
ment- n1ve been received, with more
than saparate oral and written sub-
missi. made with regard to the two
hearirzs. The recora itself ‘exceeds 4,000
pages., Employers, employees, labor
unions, public healith groups. independ-
ent experts, physiclans, research sciens
tists, &nd specialists in many fields have
been ::. ited to submit information and
have made their views, knowledge and
experience available to QSHA. The en-
tire record encompassing these submis-
sions was thoroughly reviewed and
evaluated in reaching the determina-
tions set forth helow. .

" II. Findings regarding carcinogenicity,
exposure levels and feasibilily—(1) Car«
cinogenicity of vinyl chleride. The car-
cinogenicity of vinyl chloride for three
animal species (rat, mouse, hamster) has

been documented on the record by tie
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studies of Maltoni and Bio-Test Labora-
taries. Moreover. Maltont's investizations
have Jdowmonstrated a dose-depsndent re-
latonship for induction of twmors d.e.,
more tumors occur at higher exposurp
levels). including angziosarcoma of the
liver, in rats. The investications of In-
dustrial Blo-Test Laboratories have dem-
onstrated a similay relationship for
both rats and mice. These investigators
have induced angiosarcoma of the liver
in rats and mice at exposure concentra~
tions of 50 cpm. and in hamsters at high-
er concentrations of exposure. Additional
tumors involving other organs, including
the kidneys, lungs, and skin of exposed
animals, were also observed in frequen~
cies much in excess of control animals,
The incidence of tumors in mice in the
Industirial Blo~Test Laboratories investi-
gations is particulariy pertmenc. Of 200
mice (100 males, 100 females) exposed to
50 ppm of vinyl chloride by inhalation for
eleven months. 100 died. Sixty-four ani-
mals died without gross posumortem
pathologic examination being performed.
Of the 36 remamning animais for which
8 gross postmortem pathologic examina«
tion was periorned, 12 (36 percent)
were found with liver tumors (including
angiosarcomas), 21 (58 percent) with
lunz tumors, 9 (25 pereent) with skin
tumors. and one with a kidhey tumor.

According to the 1970 report by the
Surgeon General's Ad-Hoc Committee
on tne Evaluation of Low Levels of En-
vironmental Chemical Carcinogens, the
finding of cancer in two or more animal
species imay be extrapolated to indicate
a carcinogenic hazard to humans. Here,

+h a finding was made in three species
that were exposed to VC by inhalation—
o route comparable to employee ex-
posure. In addition, there were at least
13 confirmed cases of antiosarcoma of
the liver among employees exposed to
VC, a particulariy sigmificant numbper in
view of the extreme rarity of this cancer
in the U.S. adult male population (testi-
mony of Dr. Marcus Key, Director of
NIOSH., at the rulemaking hearing).

The findings of angiosarcoma of the
liver in both experimental animals and
exposed employees is compelling avi-
dence that exposure of humans to vinyl
chloride induce: this tumor. Industry
spokesmen, at .hxe hearing, conceded
that VC is carcinogenic for humans (e.g.
testimony of Dr. NcBurney, Rulemaking
hearing, 1041). Accordingly, it is con-
cluded that VO must be regarded as a
human -carcinogen, and the probable
causal agent of angiosarcoma of the
liver, and that exposure of employees to
VC must he controlled.

Additional evidence of tumor induction
in a varlety of other organs. including
lung, kidney, brain and skin, as well as
non-malignant alterations, such as fi-
brosis and comnective tissue deteriora-
tion, indicates additional oncogenic and
toxicologic properties of vinyl chloride,
which must be considered in establishing
control reguiations. (See testimony and
results of studies by Bio-Test Labora-
tories. Tabershaw-Cooper, Maltoni,
NIOSH, and Selikoff.)

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

35891

may creste 3 carcinogenic hazard, the
amount of exposure which 1s hazardaus
must, be determined. The Surgeon Gen-
eral's Ad Hoe Committes referred to
above concluded that safe exposure levels
for carcinogenic substances cannot be
scientifically determined. This position
is supported by the testimony of MIJOSH
at the hearing. jts recommendations {or
a standard of no detectable level, and by
the testimony of cxpert witnesses from
the National Cancer Institute.

Severanl witnesses and persons who sub-
mitted comments have taken a contmary

* view and have suggested that man is less

sensitive to biologic aberrations induced
by vinyl! chloride exposure than experi-
mental animals. Proponents of this posi-
tion have argued that if humans were as
sensitive as rodents, an *epidem:c” of
cancer resulting from VC  exposures
should have already been discovered
among employees. -“They also argue thas
the employees in whom tumors have been
observed are those who have considerable
employment experience as polymenza-
tion reactor cleaners. Because it is gen-
erally agreed that reactor cleaning in-
volved high e=rosures to vinjl chloriJde
in years past, it 1s argued that the lower
levels currently found in the workplace
have not induced cancer and are there-
fore safe, We reject this argument,

The fact that approximartely three-
quarters of those employess with the
longest exposure to VC (greater than
20 years since initial exposure) have not
yet been located, makes it impossitle to
determine the actual number of affected
employees. The cases of liver tumors ob-
served to date have an average izrency
period, since initial exposure, of approx-
matety 20 years. If it is assumed that in-
duction of anglosarcomna is. a dose-re-
lated phenomenon, and if emplovees en-
gaged in cleaning reactors did. in fact,
receive larger doses of vinyl chloride, it
would be expected that such tumors
would be observed earlier for this em-
ployee population. For this reason, the
significance of presumed lower doses
cannot be accurately assessed until a
longer period of time has passed, as a
lonzer induction period would be
expected,

Initiation of exposure to chemical
carcinogens and induction of cancer are
not necesasrily synchronous events. Be-
eatise of the physiologic complexities in-
volved with carcinogenesis, Induction of
tumors does not oceur 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-ierm heavy smokers deveigp
lung cancer. Accordingly, the industry
contention that exposure levels have
been dramatically reduced since the
1940's is not reliable evidence that cur-
rent levels of exposure are safe.

Some industry spokesmen also sug-
gested that the apparent nonrandom
distribution of observed cancer in em-
ployees may indicate an exposure thres-
hold for tumor induction. based on varin-
tions in the workplace design of prac-
tice and resultant employes exposures
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neering controls until full compliance is
achieved.

We have not established any deadlines
for full compliance through eneineering
controls because we are presently unable
to determine when it will be {casible for
most establishments to reduce exposure
levels to the permissible level.

We alsc believe that the requirement
that each employer reduce airborne con-
eentrations to the permissible level, or
to the lowest level feasible as soon as
practicable will provide for inter-indus-
try and intra-induostry technological dif-
ferences which do exist, and will avoid
the setting of separate industry stand-
ards on the hasis of the general situation
and conditions ir: each industry.

(6) Regulated "areas. The proposed
standard would have required that regu-
lated areas be established, that access be
limited to authorized employees, and
that daily rosters or summaries of those
entering be kept for at least 20 vears. In
objection to these requirements. it was
asserted that such control of nccess was
not necessary from a heaith standpoint.
Secondly, it was claimed that thesc con-
trols would interfere with operations by
preventing access of needed employees or
non-employees, such as contractors,
truck drivers, customers and consultants,

The purpose of establishing regulated
areas in the proposal was to limit the
tisk of exposure to as few employees as
possible, This concem is still paramount,
and thus the limited access feature re-
mains. The final standard amends the
proposal slightly to allow *“authorized
rerzons” to enter requlated arcas. This
change, it is felt, will aillow operations to
continue withous undue interference,
The final standard has also increased the
length of time daily rosters must be
maintained from 20 to 30 years. This
change was based largely on epidemio-
logical considerations, (See NIOSH testi-
mony, tr. 119.)

(1) Respiratory protection. The final
standard, like the proposal, requires the
use of respirators where employce expo-
sures exceed the permissible control level.
Industry representatives made a number
of objections to proposed requiremerits
for respiratory protection. They stated
that the “no detectable level” would ef-
fectively require continuous wearing of
respirators i1 PVC and VC plants, and
that this {s not feasible because respira-
tors are cumbersome, present a safety
hazard, and employees wou!t 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 par-
ticularly may need several years before
plant environmental levels can be re-
duced so that respirators are necessary
only occassionally. However, we c¢innov
agree that respiratory protection should
not be required simply because it is in-
convenient; may require additional per-
sonnel, Interferes with production, or
may require extensive retraining of em-
=loyees and restructuring of work praeg-
Jces. We have carefully considered all
the objections, and have concluded that
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if the envirorumental level is not con-
trolled to the permissible exposure limat,
then employees must be afforded respira-
tory protection.

While exposures in excess of the per-
missible level do constitute a hazard. we
believe that it is necessary to mitigate

. some of the problems associated with

impiementing a program of respiratory
protectiont while emplovees are being
fitted and trained in respirator use, and
while other adijustments which may be
required are implemented. Therefore,
until January 1, 1976, whare exposures
are not in excess of a 25 ppm ceiling,
each employer must provide each em-
ployee with an appronriate respirator.
However, employees whose exposures do
not exceed a 25 ppm ceiling. may decline
to use the respirator, in which case the
employer is not obligated to require its
use, During this adjustment period, em-
ployees will be trained in the uses. pur-
poses and limitations of respirators, and
the hazards of exposure to vinyl chloride,
Moreover, each employee will be notified
in writing if he has been exmosed in ex-
cess of the permissible exposure limit.,

Where exposures exceed a 25 ppm ceil-
ing, respiratory protection is mandatory
in light of our judgment that much
greater risks are associated with such
exposures. )

The provisions in the final. standard
regarding the selection and use of respi-
ratory protective devices differ from
those in the proposal. The descriptions of
atmosphere-supplving respirators have
heen revised to indicate more clearly the
types of devices intended, and the maxi-
mum permissible concentration level for
azch device. Mcereover, the number of
types of atmosphere-supclying devices
hzs been increased.

At the hearing Mr. Edwin €. Hyatt. an
OSHA consultant, made suggestions re-
garding the use of particular respiratory
devices. We have concluded that his sug-
gestions are meritorious. Therefore, the
provisions for selcction of atmosphere-
supplying devices follow closely the rec-
ommendations contained in his testi-
mony of SPI and B. F. Goodrich) (TR
with Hyatt's suggestions. (See eg. testi-
mony of SPI and B. F. Goodrich) (TR
85 fI) We had originally omitted air-

purifying respirators because none had .

been approved by NIOSH for use against
VC, principally 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 eanisters
or cartridge air-purifying respirators,
provided & sorbent could be shown to
effectively absorb vinyl chloride with an
adequate service life. Recently, OSHA
has received respiratory data from labo-
ratories regarding the effectiveness of
commercially available canisters and
cartridees for vinyl chloride. These eval-
uations were conducted separately by
NIOSH and by the B. F. Goodrich Com-
pany and submitted to OSHA in post-
hearing comments. The results indicate
that certain presently avnilable canis-
ters and cartridges eflcctively absorb
vinyl chlonde at reiatively low ¢oncen-

trations. In discussions of these findings
with NIOSH, it has indicated that it is
willing to consider on an expedited basis
the approval of air-purifying respirators
for use against VC. ‘Consequently. we
have included three types of atr-purify-
ing respirators in the list of acceptable
units, subject to the approval of sucn
units by NIOSH. The maximum concen-
tration for which each respirator may
be used is based upon our evaluation
of the data submitted by NIOSH and
Goodrich. Because air-purifying respi-
rators do not indicate sorbent exhaustion
or breakthrough of VC, and because VC
has no inherent warning properties at
levels for which these devices are used.
strict adminisirative controls will be re-
quired for their use. Such controls in-
‘clude a prograim to assure timely re-
placement of canisters or cartridres an
an alarm system to alert emplovess when
vinyl chloride concentrations exceed the
concentrations allowed for the particu-
lar type of resnirator in use.

(8) Hazardous operations. This is a
new section within the fipal standard. It
encompasses estentially the proposal's
requirements for maintenance and de-
contamination but has restated them in

-terms of performance lenguage to allow

greater flexidility for employers to deal
with such operations. The intent of the
new section is to pratect employees en-
gaged in activitics that present a risk of
exposure to vinyl chloride in excess of the
permissible levels. An example would be
the cleaning of a filter where resin con-
taininy high residual monomer is

" trapped, .

The proposal's requirement for full--
body, impervious clothing has been re-
placed by the direction to use impervious
garments suited to the particular sirua-
tio:: and prcbable extent of exposura.
Thus, full-body clothing is not always
necessary, and is therefore not required
where less protection is adequate. Sinca
vessel entry- falls within the definition
of a hazardous operation, the vessel entry
section of the proposal has been deleted
from the final standard.

(9) Emergency situations. The defini-
tion of emergency has been recast in
terms of an unexpected massive release.
The main objection to the section on
smergency situations in the proposal was
that, as the term was defined. many
ordinary leaks or operations resulting in
a small release of vinyl chloride would be
considered emergencies. This was not
the intent of the proposal. The final
standard has been clariffied to correct
this ambiguity. It should be notad that
the written operational plan required by
the standard need not be developed for
minor excursions above the permissible
exposure limit, and that such excursions
need not be reported.

(10) Signs and labels. The thrust of the
sizns and labels section is to apprise
emplovees of the cancer and fire haz-
ards. No objections have been raised with
respect to informing employees of the
fire hazard. However, a number of ob-
jections were raised at the hearing and
in written submissions to the require-
ment that the word “cancer” appear on
all signs and labels. The prineipal argu-
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and polymer industries. Employers who,
in fact, are substantiallv below the ex-
posure limit will be subjected to only
minimal burdens by virtue of the “action
level” to be discussed below. - -

Where employers in the fabricating
industry havc exposures approaching the
nermussible limit, they will appropriately
be subject to the standard. Employvers
handling or using fabricated products
made of PVC were not included in the
ETS or the proposal and are excluded
from the final standard. This coneclusion
is based on the absence of ad~quate evi-
dence of exposure to VC in these opera-
tions, The final standard clarifies the ex-
emption by defining a fabricated prod-
uct as a product made wholly or partly
from PVC which does not requ:re further
processing at temperatures, and for
times, sufficient to cause mass melting of
the PVC. SPI and others (cf. TR. 344)
requested that PVC resins with less than
0.1 percent residual monomer be ex-

"empted from the regulation now, and
that the exemption level be reduced to
0.01 percent in three vears. SPI suggested
thut the exemption of materials with less
than 0.1 percent of 14 carcinogens from
29 CFR 1910.93p (39 FR 3756) was an
appropriate precedent. The cases are not
comparable, because no attempt had been
made to set air concentration limits for
the 14 carcinogens. The record did not
include information that reliable moni-
toring and measuring techniques were
available, Moreover, the exemption did
not exempt airborne traces of carcino-
gens. The administrative cutod was pro-
vided to avoid remulation of madterials
about .which there was no-health haz-
ard information, and which would have
broadly extended the application of the
regulation beyond the record. Herein.
no information was presented to show
safe concentration results from the use
of resins with specific levels. Indeed, the
proposazl to change the level later, when
improved technology would permit such
reduction, would seem to indicate that
SPI has doubts about the safety of 0.1
percent residue level. Diamond Shamrock
(Exhibit 142) testified that there is no
direct relation. They indicate that the
airborne concentration is more related
to the physical form of the resin and
the ventilation provided. Also, monitor-
ing data from industry (cf. Exhibits 131,
168, 170) and OSHA (Exhibit 151) indi-
cata that levels in excess of 1 ppm may
be found in fabrication operations. In
view of these facts and of th. opportunity
for employers to discontinue many duties
upon a showing of no exposures above the
ection level, it does not appear that any
residue exemption is either justified or
necessary at this time, This course also
ggrees with a number of industry pro-
posals (ef. TR 660).

SPI (TR 345). among others, asked
that compounded PVC pellets be ex-
empted from the standard on the grounds
that the pellets had too low a residue to
ecause harmful or measurable emissions.
While it appears that PVC pellets would
have a lower residue level than virgin
PVC, the fact that the pellets must be
heated to a molten mass at the same
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temperature as PVC, for further pro-
cessing, indicates that a potential for re-
lease of the residuc still exists. It ap-
pears that the exemption of fabricated
products shouid be limited to just.those
items which will not undergo such mass
heating, Further, the opportunity to
demonstrate that exposures are below
the action level. and thus, discontinue
many duties of the standard. provides a
more positive control and an adequate
relief.

(2) Permissible erposure limif, The
standard sets an exposure limit of 1 ppm
averaged over any 8 hour period, and a
ceiling of 5 ppm averaged over any Der-
fod not exceeding 15 minutes. =

As more fully discussed above, this
limit is based on an evaluation of the best
available evidence and on a judgment
that the health and safety of employees
must be protected to the fullest extent
feasible. In view of the fact that releasze
of VC in the VC and PVC manufacturing
processes dre-variable, the 1 ppm ceiling
level provided in the proposal would
require maintenance of an averace level
significantly more difienit to attain
throush feasible engineering controls.
Theretfore, the exposure limit prescribed
in the proposal has been rejected.

- (3) Action level. The final standard,
unlike the ETS and the proposal, pro-
vides for an “action level” of 0.5 ppm
TWA, one-half of the permissible ex-
posure limit, The purpose of the action
level i3 to minimize the impact of the

- standard on the employers who have

attained exposure levels well below the
permissible limit. Thus, where the re-
sults of monitoring under paragraphs
(d)(1) or (d)(2) demonsirate that no
employee is exposed in excess of 0.5
ppm TWA. employers may, in effect, be
exempted from Some provisions of the
standard. For example, fabricators who
are below the action levei are not re-
quired ‘o provide medical surveillance or
to monitor again, unless the employer
has reason to suspect that any employee
is exposed in excess of the action level.
In our judgment, exposures below the
action level do not present a sufficient
hazard to warrant application of the en-
tire standard to thie many employers who
are or will be below that level.

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

All covered employers are required to
conduct {nitial monitoring, Where moni-
toring and measuring results are at or
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below the action level, no further mont-
toring is required unless the employer
has reason to suspect that any employee
is exposed in excess of the action level,
or unless changes have been made in
production, process, control, type of resin,
ete o

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

(5§) Methods of compliance. The stand-
ard, like the’proposal, requires that em-

" ployers immediately. institute feasible

engineering and work practice controls
to reduce exposures to at or below the
permissible exposure limit.

Where feasible engincering and work
practice controls will reduce exposures
below the permissible levels, ther must
be instituted. Where such-controls will
not reduce exposures below the permis-
sible level, they must nonetheless be im-
plemented to reduce- exposures to b
lowest practicable level, and be supp'
mented by the use of respirators to p-
vide the necessary protection. Th-
upon, a continuing program of enci
ing and work practice controls mu.
instituted to reduce exposures to the jow~
est practicable level. When exposures are
at or below the permissible exposure
limits, the program may be discontinued,

In addition, a plan for.achieving eor-

trol by engineering and work -practice:.

methods must be drawn up and be made
available, upon request. t0 represent-
atives of OSHA and NIOSH.

We recognize that many employers
covered by the standard.ean not curl-
rently achieve.compliance with the per-
missible exposure limit solely by the use
of feasible engineering and work practicé
controls. The record also reflects broad
generic distinetions hetween the compli-
ance capabilities of the VC and PVC
{ndustries. Some industry spokesmen,
including SPI (TR. 358-362), recom-
mended that a schedule of different per-
missile exposure limits and compliance
dates be established for the VC and PVC
segments of the industry.

This view assumes-that the ability and
the time required to feasibly reach in-

creasingly lower control levels is similar

within each industry, but differs mark-
edly between inidustries. While the record
does suggest that such differences do
exist between industries. as noted above,
it is clear that intra-industry differences
also exist. Taus, the ability and time re-
quired by each employer to attain lower
control levels may depend upon such
factors as the climate in which the plant
is located, the age of equipment, the size
of reactors, or the type of resin manu-
factured or used. (Snell study, Firestone
testimony., ete.)

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

As noted above, the standard requires
all employers to institute feasible engi-
neering controls to the fullest extent and
to continue to improve and apply engi-
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provisions and that employers affected
are given an oppartunity to familiarize
themselves and their employees with the
existence of the nmew requirements, the
effective date of the amecndment to
§ 1910.93q will be January 1, 1975. To pro-
vide continued protection for employees
until that date, the provisions currently
contained in  §1910.93@ are hercby
promulgated, pursuant to secticn 6(b),
6(c) and 8(c) of the Qccupational Sufety
and Health Act, as an occupational
safety and health standard effective

October 4, 1974, the amendment to -

§ 1910.93q set out below will supersede
these provisions as of January 1, 1975,

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

§ 1910.93q Vinyl chloride.

(a) Scope. and application. (1) This
section includes requirements for the
control of employee exposure to vinyl
chloride (chloroethene), Chemical Ab-
stracts Service Registry No. 75015.

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

(3) This section applies to the trans-
portation of vinyl chloride or polyvinyl
chloride except to the extent that the
Department of Transportation may
{fgulate the hazards covered by this sec-

on.

(b) Definitions. (1) *“Action level”
means a concentration of vinyl chloride
of 0.5 ppin averaged over an s-hour work
day.

(2) “Assistant Sseretary” means the
Assistant Secretary of Labor for Qccupa-
tional Safety and Health, U.5. Depart-
ment of Labor, or his designee.

(3) “Authorized person” means any
person spectfically authorized by the em-
ployer whose duties require him to encer
& regulated area or any person entering
such an area as a designated representa-
tive of employess for the purpose of ex-
ercising an opportunity to observe moni-
toring and measuring procedures.

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

(6) “Emergency” means any occur=
Tence such as, but not limited to, equip=
ment failure, or operation of a rellef de-
vice which ts likely to, or does, resuit in
massive release of vinyl chloride.

(8) “Fabricated product” means a
product made wholly or partly from
polyvinyl chloride, and which doecs not
require {further processing at tempera-
tures, and for tirnes, sufficient to cause
mass melting of the polyvinyl chloride
resulting in the release of vinyl chloride.

(1) “Hazardous operation” means any
operation. procedure, or activity where a
release of elther vinyl chloride lquid or
gas might be expected as a consequence
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of the operation or beeause of an acei-
dent in the operation. which would result
In an employee exposure in excess of the
permussible exposure limit.

- (8) “OSHA Area Director” mcans the
Director for the Occupational Safety
and Health Administration Area Qffice
naviug jurisdiction over the geographic
area in which the employer's establish-
ment is located

(8) “Polyvinyl chloride” means poly-
vinyl chiloride homopolymer or copoly-
mer before such is comert.ed to a fabri-
cated product.

(10) “Vinyl chloride”
chloride monomer. .

(¢) Permissible exposure limit. (1) No
employee may be exposed to vinyl chlo-
<ide at coneentrations greater than 1 ppm
averaged over any 8-hour period, and

(2) No employee may be exposed to
vinyl chloride at concentrations greater
than 5 ppm averaged over any neriod not.
exceeding 15 mirutes.

0 c¢mployee may be exposed to
vinyl chloride by direct contact with
liquid vinyl chloride.

(d) Mornitoring, (1) A program of
initial monitoring and measurement
shall be undertaken in each establish-
ment to determine i{f there is any em-
plovee exposed, without regard to the use
of respirators, in excess of the action
level. .

(2) 'Where a determination ¢onducted
under paragraph (d)(l) of this section
shows any employee exposures, without
regard to the use of respirators, {n ex-
cess of the action level, a program for de-
termining exposures for each such em-
ployee shall be established. Such a pro-
gram:

(1) Shall be repeated 2t least monthly
where any employec is exposed. without
regard to the ute of resoimators. in ex-
cess of the permissible exposure limit.

(il) Shall be repeated not less than
quarterly where any employee is exposed,
without regard to the use of respirators,
in excess of the action level

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

(3) Whenever there has been a pro-
duction, process or control change which
may result in an increase in the relense
of vinyl chloride, 'or the employer has
any other reason to suspect that any em-
ployee may be exposed in excess of the
actlon level, a determination of emplovee
exposure under paragraph (d) (1) of this
section shall be performed.

(4) The method of monitoring and
measurement shall have an accuracy
(with a confidence level of 95 percent) of
not less than plus or minus 50 percent
from 0.25 through 0.5 ppm, plus or minus
35 pereent from over 0.3 ppm through
1.0 ppm, and plus or minug 25 percent
over 1.0 ppm. t(Methods meeting these
accuracy requirements are available in
the "NIOSH Manual of Analytical
Methods™).

(5) Employees or thelr designiated rep-
resentatives shall be afforded reasounable

means vinyl

opportunity to observe the monitor-
ing and measuring required by this
paragraph.

{e) Regulated area. (1) A regulated
area shall be established where:

(1) Vinvl chioride or polyvinyl chloride
is manufactured, reacted, repackaged,
stored, handled or ysed: and

(i1 Vinyl chloride concentrations are
in excess of the permissible exposure
limit. -

(2) Access to requlated areas shall be
lmited to authorized persons, A daily
roster shall be made of authorizcd per-
sons who enter,

(f) Methods of cornpliance Employee
exposures to vinyl chloride shall be con-
trolled to at or below the permissible ex-
posure-limit provided in paragranh (g)
of this section by engineering, work prac-
tice, and personal protective controls as
follows:

(1) Feasible engineering and work
practice controls shall immediately be
used to reguce exposures to at or below
the permissible exposure limit.

(2) Wherever feasible engineering and
work practice controls whicn can be in-
stituted immediately are not sufficient to
reduce exposures to at or below the per-
missible exposure limit. they shall none-~
theless be uesd to reditce exnccures to
the lowest practicable level, and shall be
supplemented bv respiratory protection
in accordance with paragrapn (g) of this
section. A program shail be established
and implemented to reduce expostires to
at or below the permissible exposure
limit, or to the greatest extent feasible.-
solely by means of engineering and work
practice controls, as soon as faasible.

(3) Written plans for such a program
shall be developed and furmished upon

request for examination and conying o0’

authorized representatives of the Asslze
tant Secrstary and the Director. Such
plans shall be updated at least every six
months.

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

(1} The employer shall provide a

respirator which mests the requirements
of this paragraph and shall assure that
the emploves uses such respirator, except
that until December 31, 1975, wearing of
respirators shall be at the diseretion of
each employee for exposures not in ex-
cess of 25 ppm. me d_over any 13-
Fiobpal ntil December I1,°1075:
each emt:myee who chooses not to wear
an appropriate respirator shall be in-
formed at least quarterly of the hazards
of vinyl chloride and the purpose. proper
use, and Umitations of respiratory
devices.

(2) Respirators shall be selected from
among those jointly approved by the
Mining Enforcement and Safety Admin«
istration. Department of the Interior.,
and the National Institute for Occupa-
tional Safety and Health under the pro-
visions of 30 CFR Part 11,

"(3) A respiratory protection program
meeting the requirements of § 1910.134
shall be established and maintained.

(4) Selection of respirators for vinyl
chloride shall be as follows:
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ment advanced against its use was that
the term “cancer’ or *“cancer-suspect
agent” scares employees nnd that in-
stead, the message should contain in-
structions on how to deal with the sub-
stance (TR. 347). We believe that a
diluted form of warning will not suffice,
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 involved in his occupation.
Coupled with the training requirement
in the standard, we believe that the signs
and labels required will adequately in-
{form employees of the hazard. In addi-
tion, such signs will warn unauthorized
personnel to keep out of regulated areas,

The proper application of most protec-
tive measures requires an amount of
training and indoctrination of employees
that ¢annot easily be conveved on a sign
or label. Also, the variety of measures
that could be prescribed would result in
an unwieldly or excessively detailed leg-
end. Consequently, the required message
on sizgns and labels will not include in-
formation on precautions, relevant
symptoms, ete. The addition of suitable
information by the employer would be
permitted, providing it does not detract
in any way from the required statement.

The requirement in the proposal for
labeling containers of vinyl 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
standard.-setting procedure, It does ap-
pear that this hazard is essentially under
control and that the fire and carcino-
genic hazards at present are the most
significant. Since labeling or placarding
that is in compliance with the U.5, De-
partment of Transportation resilations
(49 CFR Part 173. Subpart H) already
warns of the fire hazard, only a state-
ment concerning the carcinogenic haz-
ard need be added to the Department of
Transportation labels.

(11) Medical surveillarce. The princi-
pal questions that have been raised re-
garding medical surveillance are the
necessity and eficacy of requiring cer-
tain specific serum enzyme determing-
tions (SMA-12 series) and the applica-
tion of medical examination require-
ments to the fabrication segments of the
industry where employees are exposed to
lower levels of VC. 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 difficulty in considermz
medlea’ surveilance is that the most
comm:’ discussed lesion. angiosar-
coma . the liver, currently cannot be
diagnosed until the victim is terminal
and. usually, within months of death.
Precursnr physiologic alterations, which
might  : reversible, have not yet been
directly a&socmted with the lesion. Con-
sequently, there are no specific diagnos-
tic tests which can bte prescribed which
will determine presence or absence of
this tumor at an early stace of develop-
ment. I: wever, most meaical witnesses
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indicated that the medical tests proposed
are currcntly the only ones available
which are useful for medical surveillance
(TR 121, Exh, 95, TR 589-531), Conse-
quently, the specific blood tests proposed
have been retained as a minimum re-
quirement to assist the examining physi-
ctan in determining fitness of potential
employees for assignment to workplaces
involving VC exposure. In'addition, al-
ternative medical examinatijons may be
used where the examining physician de-
termines that they are at least as good
as those specified by the standard.

The Tabershaw-Cooper study and the
various animal experiments suggest that
VC may produce a wide spectrum of ma-
linant and non-malignant disorders.
The general scope of the required medical
examination has, therefore, been broad-
ened to include kidneys, skin, connective
tissue, spleen. and puimonary system, as
well as the liver. No additional specific
procedures or tests are required, but rec-
ommendations have been included in the
Appendix to assist the exnmining physi-
cian, Because of the nonspecific nature
of the required medical tests, it is not
appropriate ta prescribe timing, or type
of followup tests, or to mandate with-
drawal from exposure based solely on re-
sults of the tests. Instead, the employer
is required to obtain a statement from
the examining physician of the em-
ployee’s suitability for continued expo-
sure, when the examining physician has
completed such tests as he considers ap-
propriate. The employer is required to
withdraw an employee only when this
statement indicates that the employee
may be at added risk from continued vC
exposure.

As with monitoring, there appears to
be no basis for complete exemption of the
fabrication industry from the require-
ment for medical examination. The rec-
ord does show fabricating establishments
with concentrations of VC monitored
considerably above the action level. In
these instances, medical =zurveillance of
affected employees will provide baseline
data for future evaluation of their health,
even if both monitoring and mediecal sur-
veillance are discontinued because im-
proved controls reduce concentrations
below the action level. Where exposures
are below the action level, the medical
surveillance requirements do not general~
ly apply.

(12) Training. A separate provision for
employee training has heen added to the
final standard rather than including it
within the section on emergency situa-
tions as in the proposal. The new para-
graph provides for training of employees
concerning the carcinogenic hazard of
VC, emergency procedures, the need for
monitoring and an annual review of the
standard. It also provides for training of
employees concerning the purpose for,
proper use of, and limitations connected
with respiratory protection.

(13) Records and reports. The provie
sions for recordkeeping contained in the
final standard require the preparation
and maintenance of essentially the same
information required by the proposal
The major change {rom the original pro-
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posal {s the requirement for maintenance
of monitoring records and daily roster
shects of authorized persons for 30 years,
instead of 20 years. Additionally, the em-

ployer is required to mamtain medical .

records for the duration of an employee's
employment plus 20 years, or 30 years.
whichever is longer. The original pro-
posal called for only 20 years,

This change has been implemented be-
cause the latency period for induction of
angiosarcoma ranges up to 30 years from
initial exposure. Therefore, as a mini-
mum, medical records must be main-
tained for at least that long. It should be
noted that spokesmen for both labor and
industry recommended that this change
be made,

The reporting requirements are not
significantly different from those in the
original proposal. However, Instead of
the requirement for reporting incidents
which result in the release of VC into
areas where employees may be exposed.
the final standard clarifies our original
intent by stating that only emergencies
must be reported. Also the requirement
for filing a detailed, written . report
within 15 days has been deleted. It has
been concluded that submission, within
24 hours. of an initial report that in-
cludes facts immediately available, would
ordinarily be sufficient, However, if the
OSHA Area Director requests further in-
formation relevant to the emergency. the
employer will be required to fiirnish such
information.

. (14) Deleted portions of the proposal.
‘The proposal contained provisions re-
quiring that shower facilities and chanee
rooms be provided, and that storage or

consumption of food be prohibited in_

reculated areas, We have deleted therce
provisions because it is our conclusion
they are no Jonger necessary. Showerin<
facilities are not required because pro-
tective clothing, where required by the
final standard, should protect employees
from skin absorption by direct contact
with VC and because there is no reliable
evidence that VC vapor it absorbed
through the skin. In addition, since we
anticipate that most employees will not
be wearing protective clothing and that
employees who wear protective clothing
will change such clothing infrequently,
we are not requiring that chnnge rooms
be provided,

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

The proposal also contained provisions
on maintensance and decontamination,
transportation londing and unloading,
and polymer handling operations. These
requirements are not mentioned in the
final standard because attention to these
items i{s implicit in the requirement that
each employer reach the permissable ex-
posure mit or attain the lowest feasible
level.

(15) Efective date. In order to ensure
that affected employers and employees
will be informed of the existence of these
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drawn from possible contact with vinyl
chloride.

(6) Laboratory analyses for ail bio-
logical specimens included in medical
examinations shall be performed in labo-
ratories licensed under 42 CFR Part 74.

(7 If the examining physician deter-
mines that alternative medical examina-
tions to those required hy paragraph
(k)(1) of this scctionp will provide at
least equal assurance of detecting med-
fcal conditions pertinent to the exposure
to vinyl chloride, the employcer may ac-
cept such altermative examinations as
meeting the requirements of paragraph
(k) (1) of this section, if the employer
obtains a statement from the examining
physician setting forth the alternative
examinations and the rationale for sub-
stitution. This statement shall be avail-
able upon request icr examination and
ecopying to autkorized representatives of
the Assistant Secretary and the Director.

(B Signs end Icbels. (1) Entrances to
regulated arcas shall be posted with leg-
ible signs bearing the legend:

CANCER-SUSIECT ACENT ANLA AUTHORIZED
PresoNNEL ONLTY

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

CANCER-SUspreT AGENT IN THIS Anra PROTEC-"

TivE EQUIPMENT REQURED AUTHO

PERSONNEL ONLY - .

(3) Containers of polyvinyl chioride
resin waste from reactors or other waste
contaminated with vinyl chloride shall
be legibly labeled:

Contaminated with

ViNTL CHLORIDE CANCER-SUSPCCT AGENT

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

PoLYVINTL CHLORIDE (OR TrADE NAME)

Contains
VINTL CHLORIDE
VINTL CHLORIOE IS5 4 CANCIR-SUSIECT AGENT

(5) Containers of vinyl chloride shall

be legibly labeled either:

(4 )]
VoYL CHLORIDE
ESTREMELY FLAMMABLE (iAs UNDER PRESSURE
CANCER-SUSPELT AGENT

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

RULES AND REGULATIONS

tion which contradicts or detracts from
the effect of, any required warning,
information or instruction.

fm) Records. (1) All records main-
tained in accordance with tuis section
shall include the name and social secu-
rity number of each employee where
relevant,

(2) Records of required monitoring
and measunng, medical records. and au-
thorized personnel rosters, shall be made
and shall be available upon request for
examinadon and copying to authorized
representatives of the Assistant Secre-
tary and the Director.

«{) Monitoringz and measuring records
shall:

(A) State the date of such monitor-
ing and measuring and the concentra-
tions deterinined and identify the instru-
menss and methods used:

- (B) Include any additional informa-
tion necessary to determine individual
employee exposures where such expo-
sures are determined by means other
than individual monitoring of employecs;
and :

(C) Be maintained for not less than
30 years.

tii) Authorized personnel rosters shall
be maintained for not less than 30 years.

(i1i) Medical records shall be main-
tained for the duration of the employ-
ment of eacihh employee plus 20 jyears,
or 30 years, whichever is longer.

(3) In the event that the employer
censes to do husiness and there is no
successor to receive and retain his rec-
orcs for the preseribed reriad. these ree-
ords shall be transmicted by regiztercd
mail to the Direstor. and each emplsree
individually notified in writing of this
transfer.

(1) Employees or their desiguated
representatives shall be provided aczcess
to examine and copy records of required
monitoring and measurinz.

(5) Former employces shall be pro-
vided access to examine and copy re-
quired momntoring and measunng records
reflecting their own exposures.

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

(n) Reports. (1) Not later than 1
month after the establishment of a reg-
ulated area, the following information
shall be reported to the QSHA Area Di-
rector. Any changes to such information
shall be reported within 15 days.

(i) The address and location of each
establishment which has one or more
regulated areas; and

(i) Ths number of emplovees in cach
regulated area during normal oporations,
including maintenance.

(2) Emergencies. and the facts ob-
tainable at that time, shall be renorted
within 24 hours to the OSHA Aren Di-
rector. Unon request of the Area Direc-
tor, the emplover shall submit additional
information in writing relevant to the
nature and extent of employee exposures
and measures taken to prevenr future
emergencies of similar nature.

(3) Within 10 working days following
any monitoring and measuring which
discloses that any employee has been

exposed, without regard to the use of
respirators In excess of tihe permissible
exposure }imit, each such empioyee shall
be notified in writing of the results of
the exposure measurement and the steps
being taken to reduce the exposure to
within the permissible expesure limit.

(0) Efective dates. (1) Until Janu-
ary 1, 1975, the provisions currently set
forth in §1910.93q of this Part shall
apply.

(2) Effective January 1, 1975, the pro-
visions set forth {n § 1910.23q of this Part
shall apply.

APPENDIX A--SUPPLEMENTARY MIEDICAL
INFORMATION

When required tests under paragraph
(k) (1) of this gertion show abnormalitics,
the tests should be repeated as soon as prac-
ticable, preferably within 3 to 4 weeks, I
texts remnin abnormal, consideration chould
h= given to withdrawal of the employec iom
eontact with vinyl chloride, while a moe
comprehensive sxamination is p.ace.

Additional tests which may be v=efnl:

A. For kidney dysfunction: urine cxaimin-
tios for albumin, red blood cells. Sug ry-
follative ubnormal ceys,

E. Pulmonary system: Forced viial capus-
ity, Forced expiratory volume at 1 second,
and chest roentgenorram (postérior-anterior,
14 x 17 inches).

C. Additional serurn tests: Lactic acid de-
bydrogenase, lactic acid dehvdrogenase
itoenzyme, protein determinaticn, and
protein eléctrophoresis. -

D. For a more comprehensive examination
on repeated abnormal serum tests: Hepatitis
B antigea, and lver scanning,

(Secs. 6 and 8, B4 Stat, 1505, 1559 (29 US.C.
€55, 657); Secretary of Labor's Order No.
12-71, 36 FR 8754)
, Signed at Washington, D.C., this 1st
day of October, 1974. P
) JouN STENDER.
Assistent Secretary of Labor.
[FR Doc.74-23176 Flled 10-1-T4;3:54 pm}
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provisions and that employers affected
are given an opportunity to familiarize
themsclves and their employees with the
existence of the new requirements, the
effective date of the amendment to
§ 1910.93q will be January 1, 1975, To pro-
vide continued protection for employees
until that date, the provisions currently
contained in §1910.93q are hereby
promulgated, pursuant to sectien 6(b),
6(c) and 8(c) of the Occupational Sufety
and Health Act, as an occupational
safety and health standard effective
October 4, 1974,
§ 1910.93q set out below will supersede
these provisions as of January 1, 1975.

Accordingly, upon consideration of the
whole record of this proceding. Part 1910
of Title 29, Code of Federal Regulalions
is amended, effective January 1, 1975, by
revision of § 1910.93q to read as {ollows:

§ 1910.93q Vinyl chloride.

(a) Scope and application. (1) This
gection includes requirements for the
control of employee exposure to vinyl
chloride (chloroethene), Chemical Ab-
stracts Serviee Registry No. 75015.

(2) This section applics to the manu-
facture, reactlon, packaging, repackag-
ing, storage, handling or use.of vinyl
chloride or polyvinyl chiloride, but does
not apply to the handling or use of fabri=
cated products made of polyvinyl chlo-
ride.

(2) This section applies to the trans
portation of vinyl chionide or polyvinyl
chloride except to the extent that the
Depariment of Transportation may
regulate the hazards covered by this sec=
tion. .

(b)Y Definitions. (1) *Action level”
means a concentration of vinyl chloride
col‘ 0.5 ppm averaged over an 8-hour work

2y,

(2) “Assistant Szcretary” me'\.ns the
Assistant Secretary of Labor for Occupa~
tional Safety and Health, U.S. Depart-
ment of Labor, or his designee.

(3) *Autherized person” means any
person specifically authorized by the em-
ployer whosze duties require him to enter
a regulated area or any person entering
such an area as a designated representa-
tive of employess for the purpose of ex-
ercising an opportunity to observe moni-
toring and measuring procedures.

(4) “Dlrector” means the Director,
National Institute for ©Occupationnl
Safety and Health, U.S. Department of
Health, Education, and Welfare, or his
designee.

(5) “Emergency” means Any occur-
rence such as, but not limited to, equip-
ment failure, or operation of a rellef de~
vice which is likely to, or does, result in
massive release of vinyl chloride.

(8) “Fabricated product” means a
product made wholly or partly from
polyvinyl chloride, and which does not
require {further processing at tempera-
tures, and for times, sufficient to cause
mass melting of the polyvinyl chloride
resulting in the release of vinyl chloride.

(7) “Hazardous operation” means any
operation, procedure, or acuvity where a
relense of either viny} chiomde liqud or
gas might be expected as a consequencs
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of the operation or bceause of an acci-
dent in the operation, which would resuit
in an employee cxposure in excess of the
permissible exposure limit. S

- {(8) “OSHA Area Director” mcans the
Dxrcctor for the Occupational Safety
and Health Administration Area Office
naving jurisdiction over the geographic
area in which the employer’'s establish-
ment is located.

(2) “Polyvinyl chloride” means poly-
vinyl chloride homopoiymer or copoly-
mer before such is converted to a fabri-
cated product.

(10) “Vinyl chloride" .
chioride monomer.

{c) Permissiole exposure limit. (1) No
employee may be exposed to vinyl chlo-
Jide at concentrations greater than 1 ppm
averaged over any 8-hour period, and

(2) No employee may be exposed to
vinyl chloride at concentrations greater
than 5 ppm averaged over any nerlod not
exceeding 15 minutes,

0 cmpiloyee may bhe exposed to
vinyl chloride by direct contacc wit.h
liquid vinyl chioride.

(d) Monitoring, (1) A promm of
initial monitoring and measurement
shall be undertaken in each establish-
ment to determine if there is any em-

ployee exposed, without regard to the use
of respirators, in excess of the action
level. .

(2) Where a determimtion conducted
under paragraph (d)(1) of this section
shows any employee exposures, without
regard to the use of respirators, In ex-
cess of the action level, a program for de-
termining exposures for each such em-
vlovee shall be established, Such a pro-

inea.ns vinyl

(1) Shall be repeated ct least monthly
where any employee is exvosed, without
resard to the use of ressireiors. in ex-
cess of the permissible exposure limit,

tif) Shall be repeated not less than
quarterly where any employee is exposed,
without regard to the use of respirators,
in excess of the action level.

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

(3) Whenever there has been a pro-
duction, process or control change which
moy result in an increase in the release
of vinyl chloride, or the empioyer has
any other reason to suspect that any em-
ployee may be exposed in excess of the
action level, & determination of employee
exposure under paragraph (d) (1) of this
section shall be performed.

(4) The method of monitoring and
measurement shall have an aceuracy
(with a confidence level of 95 percent) of
not less than plus or minus 50 percent
from 0.25 through 0.5 prm, plus or minus
35 pereent Ifrom over 0.5 ppm through
1.0 ppm, and plus or minus 25 percent
over 1.0 ppm. \Methods meeting these
accuracy requirements are available (n
the “NIOSH Manual of Analytical
Methods™).

(5) Employees or their designated rep-
resentatives shall be afforded reasonable
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tant

opportunity to observe the monitor-
ing and measu:mc requn-ed by this
paragraph. '~
(e) Repulated area. (1) A rogulated
area shall be established where: '
(1) Vinvl chloride or polyvinyl chloride

is manufactured; *rescted,, repackaged,
stored, handled or used‘t:?:'d e

(if) Vinyl-chloride conrentrations are

- in excess” of the permissxb!e _eXxposure

limit.

(2) Access to rezulated arca.s shall be
limited to authorized persons. A daily
roster ghall tbe made 6f 'authorizcd per-
sons who enter, 7 oo T

(1) Bfcthods o? con?pt;;uz:éz Emplo&'ee
exposures to vingl chloride shall be con-
trolled to at or balow the permissible ex-
posure-limit provided in paragraph (¢)
of this section by engineering, work prac-
tice, and personal protective controls as
Tollows: 117 = % B ptal (NI

(1) Feasible englneermg and work
practice controls.shall immediately be
used to reduce exposures to at or below
the permissible exposure limit,

(2) Wherever feasible engineering and
work practice controls which can be in-
stituted immediately are rot sufficient to
rediice expasures to at or below the per-
missible exposure limit. they shall none-
theless he- ured “to reduce exnccures to
the lowest practicable level ~and shall be
supplemented by respiratory:protection
in accordance with peragraph (g}.of this
section. A program shall be established
and implemented to reduce expostures to
at or below the permissible exposure
limit, or to the greatest extent feasible,
solely by means of engineering and work
practice controls, as soon as fzasible, . ..

(3} Written plans for such a program
shall be develored and furnished upon

request for examination and conring to0 -

auiharized representatives -of ti:e Acsiz-
Secrotary and the Dircctor. Such
plans shall be updated at least every six
months.

(g) Respiratory protection Where
respiratory protection is required under
thiz section:

(1) The emp!nrer ghall ‘provide a -

respirator which meets the requirements
of this parasraph and shall assure that
the employee usss such respirator, except
that unt{l December 31, 1975, wearing of
respirators shall be at the discretion of
each em‘Ployee for W
cess of 25 ppm, me d over any 13-
iR od. Until December 75,
each empldye®r who chooses not to wear
an appropriate respirator shall be In-

formed at least quarterly of the hazards -

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

(2) Respirators shall be selected from
among those jointly approved by the
Mining Enforcement and Safety Admin-
istration, Department of the Interior,
and the National Institute for Occupa-
tional Safety and Health under the pro-
visions of 30 CFR Part 11.

"(3) A respliratory protection program
meeting the requirements of § 1910.134
shall be established and maintained.

(4) Selection of respirators for vinyl
chloride shall be as follows:
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Titl

29-—Labor

Subpart Z—Toxic and Hazardous
Substances
Bourex: 89 FR 23502, Juns 27, 1074, unless
otherwise noted. Redesignated at 40 FR
27073, Msy 28, 1975.

§ 1910.1000 Air contaminsnts.

An employee's exposure {0 any mate-
rial listed in table Z~-1, Z-2, or Z-3 of
this section shall be limited in accord-
ance with the requirements of the follow-
ing paragraphs of this section.

(a) Table Z-1:

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

(2) Other matericls—S8-hour time
welghted averages. An employee's expo-
sure to sny material in table Z-1, the
nsme of which is not preceded by “C”, In
any 8-hour work shift of a 40-hour work
week, shall not exceed the 8-hour time
weighted average given for that material
in the table,

(b) Table Z-2:

(1) 8-hour time weighted doerages. An
employee’s exposure to sny material
listed in table Z-2, in any 8-hour work
ghift of a 40-hour work week, shall not
exceed the 8-hour time weighted average
limit given for that material in the table.

(2) Acceptable ceiling concentrations.
An employee's exposure to & material
listed in table Z-2 shall not exceed at
any time during an 8-hour shift the ac-
ceptable celling concentration Iimit given
for the material in the table, except for
& time period, and up to & concentration
not exceeding the maxtmum duration
and concentration allowed in the eolumn
under “acceptable maximum peak above
the acceptable ceiling concentration for
an g=-hour shift”,

(3) Ezample. During an 8-hour work
shift, an employee may be exposed to a
concentration of Benzene sbove 25 p.p.m,
(but never above 50 p.p.m.) only for a
maximum period of 10 minutes. Such ex-
posure must be compensated by expo-
sures to concentrations less than 10
p.pm. s0 that the cumulativa exposure
for the entire 8-hour work shift does not
exceed 8 weighted averaege of 10 pp.m.

(¢) Table Z-3: An employee's expo-
sure t0 any material listed in table Z-3,
in any 8-hour work shift of a 40-hour
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work week, shall not exceed the §-hour
time weighted avergge limit given for
that material in the table.

(d) Computation formulae:

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

t:C.T.-i-C’;T.-}- .. CaTla

8
Where:

I is the equivalent axposure for the work-
ihg shift,

C 15 the concentration during any period
of time T where the concentration remains
constant,

T 1s the duration in hours of the exposure
&t the concentraiion C.

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

(1) To [Mustrate the formule pre-
scribed in subdivision (1) of this subpara-
graph, note that isoamyl acetate has an
8-hour time weighted average lUmit of
100 p.pm. (table Z-1), Assume that an
employee is subject to the following
exposure:

‘Two hours exposure at 150 p.pam.

Two hours exposure at 75 p.pan.

Four hours exposure at 50 p.p.m.

Substituting this information in the
formuila, we have

2% 15042 T5 44X 50

Eince 81.25 p.p.m. i3 less than 100 p.p10.,
the 8-hour time weighted average limit,
the exposure is acceptable.

(2) ) In case of a mixture of air con-
taminants an employer shall compute the
equivalent exposure as follows:

C ¢ Ca
. E-=—'+'_+ .y o —
L, L In
Where:

Es 13 the equivalent exposure for the
mixture.

O 1 the concentration of & partlcuh.r cof=
taminant,

L is the exposure limit for that eanu.tn.t
nant, from table Z-1, Z-2, or Z-8,

The value of E. shal! not exceed unity
.

(1) To {Nustrate the formula pre-
seribed in subdivision (1) of this sub-
paragraph, consider the following
exposures:

=81.25p.pam.

$§ 1910.1000

Actual con-
centration  Welghted
of &-hotar average

Xpasire CIYOMHQ

Acetone (Table Z-1) 500 p.p.m... 1,000 p.p.m.
2-Butaoone (Table Z-1)... 45 p.pan.... 200 p.p.1m.
Toluene (Table 2~2) 40 p.p.m.... 200 p.p.m.

8-hour time
Materisl

Substituting in the formula, we have:

600 45 40
b A e .
T 1,000 200 200
Fow=0.600+0.225+0.200
En=0.925

8ince E. is less than unity (1), the expo-
metscombmtion is within acceptable

(e) To schieve compliance with para-
graph (8) through (d) of this section,
administrative or engineering controls
must first be determined snd imple-
mented whenever feasible. When such
controls are not feasible to achieve full
compliance, protective equipment or any
other protective measures shall be used
to keep the exposure of employees to air
contaminants within the lmits pre-
scribed in this section, Any equipment
and/or technical measures used for this
purpose must be approved for each par-
ticular use by a8 competent industrial
hyglenist or other technically qualified
person. Whenever respiratcrs are used,
their use shall comply with §1910.134.

Tastyn Z-1

Bubstance p.pan.s mg/Mie

Acrtaldehyde
Acetie nel

Acetylene dichloride, see 1. 2-
Dichloroethylene_ ...
Acstylene tetrabromide

Acrylamide—8kin
Acrylonitrile—&kin,
Aldrin—8kin,

Ally! aleohol—Skin.

Ali¥! chioride

**C Allyiclycidyl rther (AOE).
Allyl propyl disyliftd
%Amlnoethlnol see Eunncl—

n-Amy! acetate

see-Amy) neetate.

Anfline—8kin

Antsidine (o, p-lsomers)—Skin

Antimony and compounds
(a3 Bb)

Bee footnotes at end of table.
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T4ELE Z-1=—~Continued

Title 29~Llabor

TaBLe Z-1—Continged

b Egbstense p.pan.e  mpMY Substance ppm.e mg/e
¥ A\ TYT (alpha naphthy] Coal tar pitch wnlatiles (ben-
& hizurea). ... rpmsnessmemanan 03 2ann anluble (raction) anthra-
- 8nd COmPERNAS (a8 AB..nsmmenenree 0.s cens, BaP, Dhenanthrene,
- ¥+ % o N - 0.05 02 acridine, chrysene, vmm-............... a2
\- “ﬁm--wethﬂ-—'-kin ......... seraveraee- 02 Colialt, metal fume snd dust..... [\ 9
& Bamum (soluble compounas). oo mmemesses [} Comwr {UMe.eer-mnannn [ 3
# g}: enzoquinone, s2e Quinone. Dusts and Mists, 1
i n2ov] perozide.. 5 Cotton dust (1aw)..- 1
i Flchloride . _.eenvne- rana 1 ] Cran® herblefde. . o .. vevemrccmmrrennmanns 18
4 60y, see Dinhenyl. Cresn] (all tsnmen)—sun ] z
i w A, see Digiyeiayl Crotonaldehyde..... 2 [}
- umene—5kin. . 50 Us
i Hc.-o oxlde ..... 15 Cyanide (a8 CN)~Skif..cucuanseceosoen - [
. C Roron trificoride.... . 3 Cyeclohezane.... 300 1,050
< Rromine, ooee.... o7 Creloheranal 5 200
: Bromoisrm-—8kin 5 Cyelohezanone. 50 200
¥ Rutadiene (L 3tut - 2,200 Cyciohezene. . 300 1,015
%‘ Buianethiol, see Bum et Cyclnmudi - ki3 2%
Y31 SRR 1 1) © S,
Futanone.... 200 590 DD'I‘—SH J 1
: <Potory sthan DDVP, see Dichietvos . e
W Lasolee)—BEin. 50 240 Decahorant—EKin e aeeecera QoS 03
&G Baryl scxtate (n- 150 710 Demeton®- 8KiN. e, ceeveerercssmanavarenes ['$}
v sac-Butyi acetgte, 200 90 Dlacetone sicohol (&hydrory-
tem-Butyl scetgie 200 950 4-Methyl2-pentanone) —..ca.- [} Ho
2 Buirl acobol..... - 100 300 1,2-diaminoethane, see
o mnu.yx aicohol. ... 150 45 Ethylenediamine
: - Butyl aleohal. . .... - 100 300 Di bane 02 a4
C " ButylamiNe—EKin, .. omooe 5 18 Diborane....er-mccceaee etrann [ §1 a1
C isri-Butyl chromate (as Diburyiphthalate, L]
CrO—BKIN. oo vsiezncmvtranmaranmes . 01 C o-Dichlorobenzene ... ccorsn & a0
o-Botyi gxycidyl ether (B GE). 0 Dichlorohentent, . ceecovrsnas 75 450
BT mercsMen. . oveacraenen 10 ) ichlaredifiuoromethane. ... »s 1,000 4,850
prert-Butyltol 10 60 1,3-Dichloro-b 5-dimethyl
Caicum ar te 1 htdantoin.. a2
Ceciam oxide 5 w~1,1-Dichlororthane. . . ccveemreaa 100 400
“*Camphor -...-.--...-.....-.... 2 eamsmmnmsse  L2DichlOrosthyiens. -usereooen 200 0
gu'g:rr% l(aSekﬂn g. 5 C Dichloroethyl ether—5kin. .. 15 90
&T0ON blac Dichloromethane, see .
Carbon dioside. . nnevsancana. 5,00 .00 lmemyxmeh\md.
Csrbon monszide & el Dichleromonoftuoromethane. 1,000 4,200
Criordane—SEIN . cun v cccscmcermmm—ears [X] -
Cys € 1,1-Dichioro-1-nitrosthane. ... 10 &
Crlonnated eamphene—SEin. . —————— 0.5 1.2-Dichiora con
tlorinsted dipaeny) 02108, o aeuneezn anen 0.5 Pyl T A e
*CRIOTINC oo aeaen 1 3 ropyienedichloride.
Crinrine Aiot1es. oo ol s chhlorou:nﬂunronhnne ...... 1.000 7,000
C Ctlarins trifluoride 01 0.4 B{fm‘?f'fs(kn V)= SEi e e e n_l”
C Chlorascetaidenyde. . 1 3 Disthy mmt 24 7
«Chlaroacetopnenone Dl“ yhmlne el R 0
(phengeyichicride). 008 03 rthylamino ethanol=tkin. .. ®
» lorobengene (mon Diethylether, see Ethyl ethero oo . P
‘benzene} 5 3% Difluorodibromomethane., ...... 1 ]
o-Chinrobenzyliden C Diglyeidyt ether (D GE)..... 0.6 23
o Esionanitrile <gcam....... oS0 Lol D";;‘_"W*Y‘""““'- see
grobromomathsne ... R - Zowev
= Dilsobuty! ketone... .. .covezena 200
2'%’;1&';';'1 3"'"‘_“.‘?_‘?" il Dlisopropylamine—Ekin, . - qu-. I 20
Chilaroctiphenyi (42 percent Dm-m; methane, e
e N — Dimethy! scetamide—Bin. e 10T TR
Chlorodiphenyl (54 percent Dimethylamine . ..ceemmeen- . 10
Chiorine)—&kin ('Y 1 Dimethylaminobenzene, ses
}-Chinro,2.3-Doxyptopane, see Aylidene... oo _...as
Epichlorhydain.. Dimethylaniline(N-dlmethyl
3-Chlorosthanol, see Ethylens antline)=—8kin e iaeeas -
chlorohydrin Dimethyibenzene, see Xylrne
Chlorgethylene, ses Vinyl plmethyl 1. 2-dirromo-2,2<db
ehioride. chloroetny) phosphate,
C Chiorotorm {tricblore- {Dibrom).. ..- 3
methgtie) &0 40 Divaethylformamide—8kin.... 10 3
1-Chlorgl-nitropropans. .. ... - 2 100 26-Dimethytheptanona. see
[ 21 1, T o I, (B} a7 Dilsobuty! ketone,
Chloroprene (2chloro-1,3- 1,1-Dimethylhydrazine-Skln. as 1
butadiene)—Skin....cermersss 25 ] Dimethylphthalste. . cucruneeacecesnnssnnna )
Chromium. sal. chromie, Dimethylsuliate—Skin. ..ccanaa 1 [}
chromots Salts 43 Clomcccccverrannnnns 0.8 Dinitrobepxrene (all isomers)—
Metal and {nsol Salts .o veieccnrsnnmaamer 1 BEin. 1
See tootnotes at end of table, See (ootnoten at end of table,
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Sucbrtsuce pp.ms  mp/AP? Substance phme  mE/MeP
Dlrniro-o-tres =Bkin. . veeeaes reseesncsnns 0.2 Hydrmzine=8kin. .. .comrinannes 1 L3
Dinltrotoluene—Skin. oy o ceeicssrrnnsenses LE Hydrogen bremide. .. — 3 10
Diozsce (Diethylens diozide)=— C Hydroven chloride.......... " [} 7

3 1 300 Hrydrogen cyanide—8kin....... 10 11
a1 03 N, 0.2 1 Hydrogen perozide (0055), ..... 1 L4
Diphenyimethane diisocysoste Hydrocen selenide..e oo auau. . 0.08 0.2
{»2e Methylene blsphenyl Hydroquinone 2

isocranate (MDI...... C Todine. e v U, . 01 1
D p'ouylene Riyecol methyl Iton oxide fums, 10

AL =CkiN, o mrmnaamaan 600 [soamyl acotate. .. 100 525
Di-s¢z, octyi phthalate (DI-2- soamyl steohol ... 100 260

ethrihexviphthalate) b Isobuty) acetats_... 150 700
Encrn=Skif.........ovvisncssmrensermnver 01 Izobuty) aleohol.. 100 300
Egtc"ﬂmhrddn-—stm .......... [ W ophor 25 140
(¥ ] 1sopropyl acetats. ... 25 950

2-Enorypropane, ite Isopropyt aleshol....... 400 980

P'opylenmlde. - . Isopropylamine....... ] 12
zarﬁbotY-l-pwplnol [ Isopropylether. 500 2,100

Gttt e e lsopropyl glyeidy] ather (1GE). 850 240
Ithmethlol. see Etbylmer- Ketene. os a9

CARAN .« o eiiescssmsnmmmmmmapanssmanmmny e Lead arsensts [ ]
Ethanoiamine. .. . ..cecneeean 3 L] Linduane~Ekin. 05
2.E Lhoxyethmc}-ﬂtln. [EPPURRI 1 1] o Lithinm hydnide oLz
2.Ethoryethylacetate (Cello- L.P.G. (liquified petrolenm

$0:Te pretate)—BKkin. ceevurnn.  JOO 50 Ray 1,000 1,800
Ethylacetata. . ...... 400 1,400 Magnesiom oxide fume._....c..ccorsmvenmanvas 15
Ethy! saylate—8kin. 25 100 Maiathion—8kin 15
Ethy! alcohol] {ethanol). 1,000 1,900 aleic nnhydrMn 0.25 1
Ethyiaine, ... cocuees 10 18 C Manganees, ]
Ethy) sscamyl ketone (5 Menityl oxids. ........... ——— 25 100

Methyl-3-heplanone). cammanas 25 130 Methanathiol, ses Mathyl
Ethylbentene. . oocoorpnnmmnne 100 435 mercaptsn
Fhr] bromide. . .. isesaees 200 £90 Mathorychlor, 15 -
Eth¥l ntyl ketone (& 3-Methoxyethanol, ses Methyl i

BEeptanone) .....c.caennacnnia 50 0 eellosolve. .
Ethy] chloride. oovemuana .- 1,000 2,600 Methy t 200 .
F.:hﬂ ether. . .uoceee . 400 1,200 Methy scetylene (propyne).... L000 LI%
Fihylformate. . oeeieana - 100 300 Methyl scetylene-propadiens |
[+] Ethyl meruptm.......-...- 0 28 mlxl.ure (MAP resesmseeesss 1000 L1400
Eth 100 250 wﬁhto— n.._....... 10 | ]
Ethylene chlorohydnn—skin- - ] 16 M ot. nyh] methoxrme‘hm)_- 1,000 31w
Eth¥ienedlamine. o samm— 10 5 sthyl slcohol (methanol)...... 200 280
Ethtlene dibromide. see 1 Methylamine. ......ceeeaanannan 10 12

Dibromoethane.. Methyl amyl nicohol, ses
Ethvyiens dichloride, see Methy] isobutyl carbinal -

Dichlorosthane. ... Methyl (n-emyl) ketone (2-
€ Einylene glyeol dinitmte Heptanone)..eeeecserensnaaae 100 405

andjor Nigoglyeerin—8kin... 40,2 1 C Meth{’l bromide—Skin. cannaa 20 80
Ethslene glycol monomethyl Methyl butyl ketone, see 2-

ether acetats, gee Methy] SIANONG. ..

cel.osoive acetate. Methy e—8kin 25 0
Ethylene lmine-Sklu.--------- 0.5 1 Methyl celiozoive acetate—Bkin 25 120
Ethylens oxide...cenmererocaaas ] 20 Mathyl chloroform.o e cnvaeeues 380 1,000
Ethrliidine chloride, se l.‘l- Mathylcyclohexane. .. eonews  BOO 2,000

Dichlororthane . __....-. ; . Methy leycichexsnol...._.... 100 470
N -Ethyl.morphoune-—skm.._.. 2 ) o-Math ylr'yelnhonnone-sun.- 100 480
F erbam 18 Methyl el.hyl ketone (MEK),

Perroransdiom dust 1 806 2T

Fluorids {as F) 25 Methy] formate__....... PRSI {1 1} 250
Fiooring o icinrans [ B} Q.2 Methy fodide—5Kin. c.cnaasean 5 =
Figorotrichiaromethane. a0 8, 600 Methyl isobatyl carbinol—=8Hn. 25 10

d, — 5 z‘: Mghy {sobutyl ketone, see
] —Bkin. ... armamanas ] Hexo .

Porfury] aleohOl.. ... eeves -anas &0 200 Methy] isocyanste—Skin....... 0.02 0. 08
Glyadol (2,3-Epoty-l- C Methyl mercaptan . .ocmeeewe 16 20

pruplnol)........_._...-..-.... ] 150 Meothyl methacryiate. . cveecev- 100
@Glyeol monoethyl ether, see Methyl propy! ketone, ses 2-

2-Ethetyethanol. ... Pentanone ...

Guthion - ste Atinphos- C a Methylstyrena _...c.vurree- 100 480
methyl C Mothylene henyl

Hatntam, . ___ as {socyanates (M ) & JP—— (Y] [ &

Eeptachior—8kin.. S 0.5 Molybdenam:

Heptane (n-heptane)... 500 2,000 Boluble mmﬂd&.--..-...u............. 8

Hexarhjornet hmo— kin -1 10 Insolyble 18

’ slene—ik: . 0.2 Monomethyl |nﬂ1no—Sktn.-... 2 [}
Bmm (n-henne)....... wee  BOO 1,800 C Moanomethyl hy:

g et Botael 10 b P Y P o zg' 3 7°n' »
exone (Me NN —BEIN. . e e mmmeee
mms r..--...g........ 100 410 Naphths ( 100 €00
ooc-Hexyl woetathe ..o vemmes -] 0 Naphthalene 10 [
Bee footnote at end of table, See footnotes at end of table.
507

1£10915%8d




§ 1910.1000

Tabrr Z~1-—Continued

Title 29—Llaber

Taere Z-1--Continued

Bee footnotes at end of table,
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Substance - ppms  mg/Me . Substagce ppm* mg/A?

Nickeleatbonyl, ... oovuuan. @001 0007 snm. metal and soluble com-

Nickel, metal and solable [ —— [ 441
empds, ax N{ 1 Bodlum fincroacetate (ICBD)—

Nicotine~Skin, I 05 Sk eseiemmsssmrmssmrmmsier . 0.03

Nitricaeid. oo ivcmam s 2 5 Sodium hydrozide soan 2

Nitrie oxjde_...... U 25 0 BUbIne. . . .. icerccrraamnaae 0.1 0.8
Nitrosniline—5kin 1 [] *Stoddard solvent...cu.vevesnes B0 2,850
itrobentens—Skitl., ... . 1 b Btrychinine 015

-Nitrochiorobenzena~6 rmmasnaysanns 1 Saolfar dioxtde. .. . .... ] 13
h 100 310 Balfor hesafluaride. ., 1,000 6,000
& 9 farie seid.—.. ... 1
10 ) Bulfur monochloride.... 1 8
a2 2 Bulfur pentafineride.. ... 0028 .25
100 250 Sulfuryl fuoride... ... S— [
1-NUrODIODADS. v mesmemmantea = 20 Sysuox, sea Demeton .
2-‘~mropwpne...... ....... whne & 90 ST 10
£kin... [ N Tantalum., 5

Nlmmemoromthm 12 TEDP—Skin 0.2
Chioropierin. “ellurlam. Q0.1

OctachloronsphiDRene~BKiD. . ooreresomee 01 “'llurlum henﬂunﬂde.....*.-- Q.02 0.2

*Octans, 500 2,350 ‘EP -5 n... Q.08

011 mist, mineml o8 T Terphenyls. . o-eeicicmmvanan 1 9

Osmium tetroxids 0.002 1.1.2- omnoro-z.z-dlnuwo-

Omalicacid__.._.. 1 Sthane oo\ reeeeene o racnna 4,170

Ozygen AADOHGS. cem e ——— 0.08 0.1 ul#ﬂ-‘l‘en‘aﬂdml.?-dlﬂum

Ozone ol 02 ethane, .. . eeeocceeazace 500 4,100

Paraquat—Ekin 0.5 1 l.zz-nuum«mmne-suu §

Parathion—BEin e e ceeeiimcca e Q1 mlmmhylenc. set Per-

Penta Q005 0.0 chlorosthylen

Pentachloronaphthalene—gkin .. .......... (X1 'I‘etnchloromethlne, ses Carbon

FPentachlorophenol=Eki8. . cueeirrvracenn - X tetrachluride.

*Pont 1,000 2,950 TetrachloronaphthAIEne—GELL o comowmmeoms 2

2-Pent w0 Tetraethyl lead (as Pb)—Skin. ......cceeen 0.078

Perchioromethyl mercaptan. ... ol [% Tetrehydrofuran. . ...veverea. X0
Perchloryl flonride. . oeeee ... . 3 138 '[‘w'amcthyl lead (a8 Pb)—
Petrolenrp distil) itas (Daphtbs). 500 2,000 em
Phenol=BEIn _....ccamseineanas 10 'l‘etnmethyl nednmlmh—
Phenylene dlamine—5kin. . coeeevreannacsr [R§ 8kin (¥ 3
henyl ether (vapor)........ raa 1 7 Tetranitromethane. . i e 1 8

Phenyi ether-bipheny! Tetry) (24.6-trinitrophenyl.

IIXINre (YADOr)aseonnmansuman 1 7 methyinitramine)=5kin. oot cvannvannn L8

Phanrlet.hyune see Styrene Thallinm (soluble eom~

Pheny| glycidyl ether (POE)... 16 a0 nds)—5kin 88 Tloessimaame- wmmm—rr—— 01

Phenylhydmlm——&kln.-..---. & = 8

Ptéogdnu (Mevinphos & )= o1 'nn unarpnle cmpds, except .

Phosgene {&aThonyl chiotide)... ol 04 'l‘ln (organic cmpds) 01
a3 0.4 C Toluens-2 4-d1isocyanste. ... [ X -] 0.14
’howhme seid 1 o-Toluidine=8kin. . eeeeervaun 2
Phosphoras (Yellow). ... .eceecrsmeneasranas a1 Toxsphene, ses Chiorinated
Phosphoras pentachlotide, ... esiccmacscanas 1 nmnhene-..-
Phosphoras pentasulfide. 1 Tributy &
Fhoaohors trichioride, s 3 1.1, l-’l‘ﬂmhroethlne.
2 12 Methyl chloroform..... JR—
ol 1,1.2-Trichlororthane—Skin... .. 10 43
Tltanlumdhﬂde..-.-........--..--.-..---_ 15
[} mcmmmamm. sea Chioro.

t Q002 'l‘dchlammphthnlem—SHn_. ..... wesmoaree 5
Pnpsrﬂl AlEODOI—EK T oomnnn 1 tmmmmms .. e L23Trichlorapropane........... 30 300
Propane. ..... .ceassvemmsssmaas 1,000 1,80 1,1.2-Trichloro 1.2,2-trifinoro-

B-PrODY) SCCLALO e cnverarnmr HO B40 [13:11," SRR X (] 7,600

Propy| aleohol 200 (1] Triethylambe. .. ..ccareeascan 100

N-Propy] DItraALe. . . eeueureessmee 25 110 'l‘rmummonohrammthnm-_. 1,000 4,100

Propylene dichlatide . ooeeverns 71 30 2.4.0-'Pﬂnluuphenol a0e Plerie

Propyiene imine—&KIN....euun. 2 [N
Propylane oxtde. .ou. cccvvanenne 100 240 zd.&mmmphenylmmnyl-
Proyne, ses Methylacetylone mine, see Tatryl.

Pyesthrmm 5 '[‘ﬂmu 1 Bkin. LS

Pryriding 3 1% :"douhmyl phmpm.....--....--...-. a1

Quinooe o1 o4  [Trinvcayi phos i -

RDX ~fkin. L8 s uspentine...

Rhodium, Metal fame and Uraniam (ssiubie CVBPOURGS) - «.evaamenans a0s
dusts, »t Rh o1  Uranium (insoluble compounds)....eewvnns azs
Eoluble aalts 0008  C Vanadiom:

P R S 10 V10 dust s

" Rotenane ( eeeenamereat e 5 V104 tume ay

Belenium sompoands (as Se) 0.2 Vinyl b soe Gtyrens.

Saleninm betafuoride. . ooovenas .08 0.4 Vinyleyanide, se8 AcTyionitrile. ... eecimreaanesanan o
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Chapter XVil~Occupational Safety and Health Admin.

Taprr Z-1—Continved

$ 1910.1000

TirLE Z=1—Continued

Substance " p.pme  mg/MI ‘Bubstance P-pIR*  mg./M ¥
Viayl toloena......... 100 420 Titrlom........ 1
ariarin. [ 0.1 Zine ehioride fome 1
Xylene (xyiol). 100 435 Zine ox1ds fame.,. &
Xyl 23 um compounds (as Zr) ...... rbr———— 5

*1970 Addition.

* Parts of vapor or gas per miilion puu of contsale
nated alr by volame at 25° C, and 781 tnm. Hg pressare.
m; t:pr;roﬂmm milligrams of particulsts per cabie

r of alir.

(No footnote *c™ {3 nsad to aveld confudon wWhth

eailing valos notstions.)

4 An stmospheric concentration of not more than

M., of personal protection sy be necessary
to uotg hudu-he

¢ As sampled by method that does not collect vapor.

IFor eomrol of peneral room afr, biologic monitoring '

1s essentisl for personnet control

TasLk Z-2
B Acceptable maximom peak sbove
$hour time table the acceplable cetling concentta-
Material welghtsd ng tion for sn &-hour |
Aversge oconcentmation
Caneentration Meximom
- daration
Bantene (ZI7.4-1060). . c crvassssmcmacrevsan 10 p&m. 28 pﬁn 50 p.p.m 10 minutes.
B-(.rzs-aglnm m:)l,:d beryllittm eompounds 2 bagJMt 25 ug. /A, 30 minutes.
Cxdmium fome (Z372-1970).c e amewmraonessn o.: Tog. /MY, Smg .
Cadmiam dast (Z37.5-1070) reseamemmenesas 0,208/ Mi.. 0.6 pig. /M
Carbon disifide (Z35 2~1948) ... ccecvenens 20 PPIMw imcnee. W P.PIO- 100 p.p.ma Do.
Carbon tatrachlaride (232.17-1967) 10p.pan 25 p.pan 200 p.p.& .+ cvaeee § m‘m
[
Ethylens dibromide (Z3731-107) cucvnwens 20 P.pan, 0 ngp.m £0p.pm Bmigutu.
Kthylene dichloride (Z37.21-1960) 50p.pam XX 20p.p.m 8 muz‘f;’ in
: . any 3beuns.
rot'mlld de (237.16-1067) 3p. 10p.pm. 30 minttes.
BEyd uoride (Z37.25-1009).. P N?l Sppm p-pm
Finoride u dust (Z37.28-1980) . o ceemennnn
Lud |n its inorganic compeoninds (237,11~ o.zmum
Hunyl chiovide Z3T15-19%)...cecceranmann IO DD L., 2D PP 300 p.p.m s uanums8 s o
any 3 hours,
Mathylens chlorids (Z37.3-1000).0crcmcan-an 0p.pa..... LOOpPM. .. 2,000P.DMee.. § mmn;a: n
an; ours.
Orwnuo (aleyh) :ncrcury (Z37.30-1000) ..... - 0.0 g /M . 0.04 mg /M1 d
Btyrene (Z37.15-1009) .« coevevesmannnn snamen 100 PPIR . onee 200 DPI. cecnnes S0 PRI e 5 m!nn;a in
any 3 hourz,
Trichlornathylens (Z37.19-1047) do, . 300 p.pan [ mmuzm in
any 2 houry,
Tetrachlorosthylens (Z237.23-1067) =40, do, 40, ] mlnu::oi:m
[ 1)
Tolnane (ZI7.12-197). . ......cocaresmmaneas 20 PPpA..... 30 P.p@. 500 p.pan. 10 m’
Hydregen sulfids (237.2-1905) 20 p.pan 80 p.po. 10 mingtes onee
- only {{ oo
othar maasur.
) able expostry
Mm (Z27.8-1971) . 1mg./10M 8 doeum.
C acid and ehromates (237.7-1971) do?
509
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TABLE Z-3—MINERAL DTS

Sabstancs Mppele  MgN\M

les
Crystalline;
Quarts (respirable)....ceers 2500 10mgMim

CoSl0r48 CrS10452
Quarte (total dost). ceevvssnaamnmars wea SO M

%5108+2

Cristohallte: Use 14 the
value ealculated from the
count or mass formulae for

. varte.
'I‘adymm: Use 14 the valus -
ealculated from the fot-
Amerpbous oiading nacaral
morphous, including nat
distormacrous earth ... - 2 Omghnr

810y
Bhicates (less than 19; ety
talline aflica):
24 S 2
P 2
Tale (non-asbestos-form) .. 20
't‘?llc ’l:bﬂms). Use sshettos
m. - mAsariis amm W
Tremolite (ses tale, fibrous)
Portiand ceinent. . . acene- . &0
Coal Guet Iresvirabis Trastisa 8
ust rahle fraction
less than 5% 510y), 2.4mp/M
of
For more than §5, 810 ... eemesssrmnnesn  $OM/M?
ZeS10s+2
Inert or Nulsance Dust:
Reapirable fraction. . .caaue 18 Smg/M3
Total dust, ..emmmeacsrrancn 8 lamg/ar

Nore: Conversion factory—
mppe!25.3=milllon particles per cublie meter

-’nnlcle.s per ¢.c.
» Millions of particles per cuble foot of air, based on
tmpinger samples counted by light-field technies,

f The pereentage of erystalline siilca in the formula
is the amount determined from alrborfie samples, ex-
eept in those instances in which other methods huve been
shown to be applicable,

1 As determined by the membrans filter tethod at
430 phass contrest magnification.

= Both concenitration and percent quartz for the appli-
eatjon of this {{mit are ta be determinsd from the {raction
passing a <dzeselector with the following characteristics:
uég‘onmmu < 1% quartt; if 2> 195 quartz, use qusriz

Aerodynamic dlameter Percent passing
(un{s density sphere) selectot
2 o0
25 76
191 1]
&0 28
10 0

The teasurements grder this note refer to the usa 0
an AEC fnstrument.[’ the respirable Iraction of coal
dust §s determined with a MRE the figure corresponding
to that of 2.4 Mg/M? in the table for coal dust is 4.5 Mg/M8.
{39 FR 23502, June 27, 1674. Redesignaied
and amended at 40 FR 23073, May 28, 1975}
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