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Title 29—Lahor

CHAPTER XVII—OCCUPATIOMNAL SAFETY
AND HLALTH ADMINISTRATION, OE-
PARTMENT OF LABOR

PART 1910—OCCUPATIONAL SAFETY
AliD HEALTH STANDARDS

Standard for Exposure to Vinyl Chloride

Pursuant to sections G(b}, 8(c), and
8(c) of the QOccupational Safety and
Health Act of 1970 (84 Stat. 1593, 1596,
1599; 29 U.S.C. 855, 657) Sccretary of
Labor's Order No. 12-T1 (36 FR 8751)
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 forthh below, in order to provide an
Occupationa) Safety and Health stand-
ard dealing with the exposure of em-
ployecs to vinyl chloride.

I. Background-——{1) Vinyl chloride.
Vinyl chlcride {(chloroethene), Chemical
Abstracts Service Registry No. 75014. s a
synthetic organic chemical made from
ethylene or acetylene and chlorine by any
of several processes. It 1s the parent
compound of a series of thermoplastic
resin polymers and copolymers which
are widely used for containers, wrapping
film, eiectrical insulation, pipe, conduit,
and a variety of other industrial and
consumer products, Vinyl chloride has
been made commercially in this country
since 1939, and present production Is in
excess of seven bililon pounds per year.
The vinyl chloride industry divides into
three segments: monomer production,
polymer production, and fabrication.
Production of the monomer is a large-
scale continuous process, invoiving only

. afew firms. There are comparatively few
employees in this segment of the indus-
try, because the processes lend them-
selves to automation.

Vinyl chloride (VC) 1s used primarily
in the production ol polyvinyl chloride
(PVC), a resin which is produced through
batch processing. The conversion of the
VC monomer into a polymer or copolymer
is an incomplete process, ie., not all of
the monomer is reacted. )

PVC is fabricated by a variety of tech-
niques, including extrusion, injection
molding and calendering, to form a fin-
ished product that needs no further
chemical handling. The vast meajority
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 to large
plants invoiving many employees and
considerable capital

Vinyl chloride (VC), a gas at amblent
temperature and pressure, Is a chlori-
nated hydrocarbon, which heretofore has
becn regarded as having moderate liver
toxicity. The initial standard, contained
in Table G-1 of 1910.93, established a
ceiling value of 500 parts of VC per mil-
lton parts of alr.,

(2) The emergency temporary stand-
ard. On January 22, 1974, the Occupa~-
tional Safety and Health Administra.
tion tOSHA) was informed by the Na-
tional Institute for Occupational Safety
and Health (NIOSH) that the B. F.
Goodrich Chemical Company had re-
ported that deaths of several of its em~
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ployees [rom a rare liver cancce fan:lo-
sarcomat may have been occupationally
relabed. As a result of this netficiation
and aflter consultaticn with NI1O:A1, and
a joint inspection of the B, F. Goodrich
plant by OSHA, N1OS and the Kene-
tucky Departiment of Liabor, a fact-find-
ing hearing was annhounced on Janu-
ary 30, 1994 ¢3¢0 FR 2874 and held on
February 15, 1974,

Information obtained from this hear-
ing, particularly the preliminary reports
of experlments conducted- by Professor
Cesare Maltoni of the Instituto di On-
cologin, Bologna, Italy, demonstrated
that vinyl chloride induced angiosarcoma
in rats &t levels as low as 250 ppm, and
in other species at higher levels. Experi-
ments performed at lower levels of ex-
posure were not completed at that time.
Other testimony from medical witnesses
and NTOSH, and the results of autopsies,
led to the conclusion that the Goodrich
workers had angicsarcoma of the liver
and that VC probably was the causal
agent in the angiosarcomas observed,

In post hearing comments, additionzal
angiosarcoma deaths were reportcd
among workers who had been exposed to
VC in plants operated by Union Carbide
Corporation. Firestone lasties Corpora-
tion and Goodyear Tire & Rubber Come-
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 230 ppm, an emergency
temporary standard +ETS) was promui-
gated on April 5, 1974 (39 FR 12341)
pursuant to section 6<¢) of the Act, as
29CFR 1210.93¢.

This standard reduced the permissible
expaosure level from a ceiling ot 500 ppm
to 2 50 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 exposure
to VC would be considered more fully
in the light of additional infoermation,
especially the results of experiments
which were known to be underway at
that time.

On. April 18, 1974, information and data
were presented to representatives of
OSHA, NIOSH, and the Environmental
Protection Agency by the Industrial Bio-
Test Laboratories, Northbrook, Illinois,
concerning results of animal exposure
studies with VC. Thesa studies were
sponsored by the Manufacturing Chem-
ists Association. Although only pre-
lminary in nature at that time, thess
resuits revealed that 2 out of 200 mice
exposed to VC concentrations of 5¢ ppm
for 7 hours & day, five days a week, for
approximately 7 months, had developed
angiosarcoma of the liver.

(3) The proposcd pcrmanent stand-
ard. Based on the demonstrated evidence
of VC's carcinogenicity in three animal
species (rats, mice and hamsters), and
the subctantial probability that VC had
been the cow ol agent In the eases of liver
angiosarcomna found in workers both here

ard ahroad, OSHA proposrd to reviee
1910.930 and published a comnrchenrcive

procasad (30 I'IR 16096) on Nuy 10, 1974,
to privtect employers from harards of
expecure tn VC. The proposal called for
Ll _tion of emplosee csposure o VC to

“no desectable tevel,” as measured by a
sampiing and analytical method sensitive
to 1 ppm, with an sccuraey of 1 ppm
+50 percent. The proposal also called
tor the establishment of regulated arcas
and limited access to such areas to au-
thorized persons. A requlrement for
monitoring of empioyce exposures was
pronosed. along with enginecring and
work practice controls to be implemented
whien exposures over the detectable limit
were measured.

Roespiratory protection would have
becn required while ¢engineering and work
practice controls were being implemented
or where exposurcs exceeded the pere
missible Hmit even after feasible en-
gineeriny controls were instituted.

In addition, the proposced standard
included requirements for medical sur-
veillance, protective clothing, emergency
procadures, truindng, specific protection
during maintenance and decontamina-
tion cperations, transportation loading
and unloading operations and record-
keening.

<(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 hearing. In-
formal contacts with OSHA stafl and
early responcses indicated that the sube
}ect was of great interest and importance
to many persons. Becauss of the limited
time available before expiration of the
six month period provided in section
6:c)(3) of the Act for promulgation of
a fina} standard, it was decided to hold
o hearing a3 soon as possibie, Accord-
inzlv, on May 24, 1974, a notice of 2 hear-
ing was published (33 FR 18303), setting
a hearing date of June 25, 1974. The
hearing was conducted from June 25
tarough June 28, and again from July 8,
through July 11, before Administrative
Law Judge Gordon J. Myatt. All particl-
pants were given the opportunity to pre-
sent testimony and to cross-examine
other witnesses. Persona participating in
the henrin? were given until August 23,
1974, to Sle additional posthearing com-
ments, including various items of infor-
mation which wers requested during the
exaniinction of witnesses.

(5) Economic and technical impact
study. During the hearing, OSHA deter-
mined that additional facts would be
needed to determine 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
feasibllity of compliance at various exe
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 hearing, and Judge Myatt further
announced that the record would be kept

4, 1974

SbECL N



open for a period of time beyond Augusé
23, to allow intercsted persons to com-
ment in writing on the study. On August
26, 1974, OSHA announced that the pre-
liminary study was avatlable and that
comments were to be submitted no later
than September 6, 1974 (39 FR 10844),
On Scptember 13, 1974, OSHA invited
comments on both the preliminary and
the final study, which was to be received
on or before September 25, 1974 (39 FR
33009).

(8) Environmental impact statements.
A notlce of intent to file an environmen-
tal Impact statement assessing the im-
pact of a proposed standard on occu-
pational exposure to VC was published
in the Feperar REeCISTER on April 24,
1974 (33 FR 14522). The notice Invited
any person having information or data
on the environmental impact to submit
it to O3SHA by May 17, 1974. On June 12,
1974, a draft enviromrnental impact
statement was prepared and circulated
to all interested persons. Ten copies were
forwarded to the Council of Environ-
mental Quality (CEQ), which published
a notice of its flling and avallability in
the Feperat REGIsTER on June 25, 1974
(39 FR 22975). A 45 day period was al-
lowed for the submission of comments on
the draft statement. On September 5,
1974, the final environmental impact
statement was prepared and a copy of it
and all substantive comumnents were sent
to appropriate governmental agencies,
private organizations, and other intere
ested persons. CCQ published a notice of
avallability for the final statement on
Beptember 6, 1974 (39 FR 32350). The
submission of comment was Invited une
til September 25, 1974, The final state-
ment and all signiflcant comments have
been carefully considered in aniving at
the final standard on occupational expo-
sure to VC.

(1) The record, The record in this
proceeding is one of the most exhaustive
ever relied upon by OSHA, It consista of
pre and post-hearing comments and
testimony recelved at both factfinding
and rulemaking hearings, the studies and
inspections conducted by OSHA person~
nel, the ecnvironmental impact stote-
ments, the economic and technical
tmpact studles, and all other relevant
informatlon, In ali, over 600 written com-
ments have been recelved., with more
than 200 separate oral and written sub-
missions made with regard to the two
hearings. The record itself exceeds 4,000
pages. Employers, employess, labor
unions, public health groups, independ-
ent cxperts, physicians, research scien-
tists, and specialists in many ficlds have
been invited to submit information and
have made their views, knowledge and
experience avallable to OSHA. The en-
tire record encompassing these submis-
sions was thoroughly reviewed and
evaluated In reaching the determina-
tions set forth below.

IL. Findings regarding carcinogenicity,
exposure levels and feasibilily—-(1) Car-
cinogenicity of vinyl chloride. The car-
cinogenicity of vinyl chiloride for three
animal species (rat, mouse, hainster) has
been documented on the record by the
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studies of Maltoni and Bio-Test Labora-
tories. Moreover, Maltoni’s investigations
have demonsirated a dose-dependent re-
lationship for induction of tumors (.e.,
more tumors occur at higher exposure
levels), including angtosarcoma of the
liver, in rats. The investigations of In-
dustrial Bio-Test Laboratories have dem-
onstrated a similar relationship for
both rats and mice. These investigators
have Induced sngiosarcoma of the liver
in rats and mice at exposure concentra-
tions of 50 ppm, and in hamsters at high-
er concentrations of exposure. Additional
tumors invelvingz ether organs, including
the kidneys, lungs, and skin of exposed
animals, were a’so observed in frequen-
cles much in excess of conirol animals,
Tho incidence of tumors in mice in the
Industrial Bio-Test Laboratories investi-
gations is particularly pertinent. 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 witkhaut gross postmortem
pathologic examination being performed.
Of the 36 remaining animals for which
a gross postmortem pathologie examina-
tion was performed, 13 (38 percent)
were found with liver tumors (including
anglosarcomas), 21 (58 percent) with

“lung tumors, 9 (25 percent) with skin

tumors, and one with a kidney tumor.

According to the 1970 report by the
Surgeon General's Ad-Hoc Committee
on the Evaluation of Low Levels of En-~
vironmental Chemical Carcinogens, the
finding of cancer in two or more animal
specles may be extranolated to indicate
a carcinogenic hazard to hwnans. Here,
such & finding was made in three species
that were exposed to VC by inhalation—
a route comparable to employee ex-
posure. In addition, there were at least
13 confirmed cases of anglosarcoma of
the liver among employees exposed to
VC, a particularly significant number in
view of the extreme rarity of this cancer
in the U.S. adult male population (testi-
mony of Dr. Marcus Key, Dircctor of
NIOSH. at the rulemaking hearing).

The findings of angiosarcoma of the
liver in both experimental animals and
exposed employees 1s compelling evi-
dence that exposure of humans to vinyl
chioride induces this tumor, Industry
spokesmen, at the hearing, conceded
that VC is carcinogenic for humans (e.g.
testimony of Dr. McBurney, Rulemaking
hearing, 1041). Accordingly, it is coun-
cluded that VC must be regarded as a
buman carcinogen, and the probable
causal agent of anglosa¥coma of the
liver, and that exposure of employees to
VC must be controlled. .

Additional evidence of tumor induction
in a variety of other organs, including
lung, kidney, brain and skin, as well as
non-mallgnant alterations,. such as fi-
brosis and connective tissue deteriora-~
tion, Indicates additional oncogenie and
toxicologic properties of vinyl chloride,
which must be considercd tn establishing
control repgulations. (Sce testimony and
results of studics by Bio-Test Labora-
tories, Tabershaw-Cooper,  Maltonld,
NIOSH, and Seclikoit.)

(2) Exposure limits. Upon finding that
exposure of employces to vinyl chioride
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may crente a carcinogenic hazard, the
amount of exposure which is hazardous
must be determined. The Surgeon Gen-
cral's Ad Hoc Committee referred to
above concluded that safe exposure levels
for carcinogenlc substances cannot be
sclentifically determined. This position
is supported by the testimony of NIOSH
at the hearing, its recommendztions for
a standard of no detectabie level, and by
the testimony of expert witnesses {rom
the National Cancer Institute.

Several witnesses and persons who sub-
mitted comments have taken a contrary
view and have suggested that man ls less
sensitive to blologic 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 “epidemic” of
cancer resulting from VC exposures
should have already been discovered
among employees. They also argue that
the employees in whom tumors have been
observed are those who have considerable
employment experience as polymeriza-
tion reactor cleaners. Because it i{s gen-
erally agreed that reactor cleaning in-
volved high exposures to vinyl chloride
in years past, it {s 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 approximately three-
quarters of those employees with the
longest exposure to VC (greater than
20 years since initial exposure) have not
yet been located, makes it lmpossible to
determine the actual number of affected
employees. The cases of liver tumors ob~
served to date have an average latency
period, since initial exposure, of approxi=
mately 20 years. If it Is assumcad ti:at in-

‘duction of angiosarcoms is a dose-re-

lated phenomenon, and if emplcyzes en-
gaged In cleaning reactors did, in fact,
receive larger doses of vinyl chloride, it
would bhe expected that such tumors
would be observed earlier for this em-
ployee population. For this rcason, the
significance of presumed lower doses
cannot be accurately assessed until s
longer period of time has passed, as a
longer induction period would be
expected.

Initiation of exposure to chemical
carcinogens and induction of cancer are
not necesasrily synchronous events. Be-
cause of the physiologic complexities in-
volved with carcinogenesls, indiction of
tumors does not occur in all employees
with similar exposure histories. IFfor ex-
ample, Dr. Schnelderman of the Na-
tional Cancer Institute emphasized dur-
ing his testimony that only about a fifth
of longer-term heavy sniokers develop
lung cancer. Accordingly, the industry
contention that exposire levcis have
been dramatically reduced since the
1940°s is not reliable evidence that cur-
rent levels of exposure are safe.

Some indusiry spokesmen also suge
gested that the apparent nonrandom
distribution of obscrved cancer in em-
ployees may indicate an exposure thres-
hold for tumor Inductlon, based on varia-
tions in the workpiace desipn or prae-
tlce and resultant employcee cxposures
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(testimony and questioning by Tenneco
Clhectsical, Inc). It has also been em-
phasiced thint in only 3 of 8 polymeriza=-
tion plants where emplovees have been
cxposed 1o VC for more than 20 years
have any cionployees developed aunglosar-
coma of Lhe liver, This argument is very
similar to thiat raised concerning vari-
abillty of past employce exposure.
thouzh rreographie and workpractice dif-
ferences may ultimately be demonstrated
to be factors in distribution of angiosar-
coma, suflicicnt Information is unavail-
able to exclude from consideration of
risk tliose employees in workplaces for
which cascs of angiosarcoma have not
been obscrved,

It has also been suggested that the
ahsence of cancer in a population of 325
Dow Chemical Company polymerization
employees monitored over a period of T
years. indicates that exposure to vinyl
chloride at concentrations of less than
200 ppin is safe. (Sce study by Dr. Coox,
submirted at the hearing by Duw Chem-~
ical Corpany.) However, the group sur-
veyed did not include all workers who
had becn exposed, and the missing em-
ployees included many who had the
longer term (over 20 years) exposures.
Moreover, the statistically insignificant
size of thie sample population decreases
the possitility that tumors wotld be
observed,

Dow also presented preliminary data
in testimony at the hearing on the pos-
sible mectabolic pathways of VC. The
hypothes!s presented was that VC may
exert its carcinogenic effect by & metab-
alite, and that the metabolite is pro-
duced only when VC is metabolized by &
secondaly metabolic pathway operaling
only when enzymes regulating the pri-
mary pathway sre saturated, s would
be the result at higher exposures, The
preliminary data Indleated the possi-
bility of an additional pathway for
metabolizm of VC in rats exposed to con-
centrations of VC in excess of 220 ppm.
However, the occurrence of angio-
sarcoma in both rats and mice at VC
exposure concentrations of 50 ppm in-
dicates that if a metabolite of VC is the
ultimate carcinogen, then it must be
generated at lower exposure concentra-

. tions in these species. Although this re-
searciy 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 that such safe ex-
posures exist,

A number of witnesses representing
employers have stressed that there {s no
-evidence of cancer, sither in employees
or experimental animals, at exposure
concentrations of VC less than 50 ppm.
(See e.g., testimony of Firestone, Ten-
neco Chemicals.) The conclusion of these
witnes<es was that no decision can be
made concerning risk of exnocure to VO
at concentrations less than 50 ppm.

On the other hand. the testimoeny of
most expert witnesses, including some in-
dustry blomedical experts, stated that
quantitiention of a safe exposure con-
centration is not possible with the pres-
ent state of sclentific knowledge. (See
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e.g.. testimony of Sclikofl, Firestone, NCI,
and NIOSH.)

In our vicw, the demonstration of ean-
cer induction iun humans at » particular
level is not n preremitisite to a determinae«
tion that a subiiance represents o cans
cer hazard for humans at that level, It
would be Imiprudent to assume man to
be less sensitive to VC exposure than ex~
pertmental animals In the absence of
conelusive evidence. It would also be un~
founded to assume that animals will not
develop tumors when exposed at concens
tratlons 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 tuniors.

(3) Feasibility. There 18 virtually no
dispute that most, if not all, fabricators
are currcntly capable of reaching ex-
posure levels of 1 ppin throuch engincer-
ing controls. These employers employ
well over 95 percent of all emrployees ex-
posed to VC. Indeed, several fabricators
are already operating at this level (sea
SPI testimony). However, Industry
spokesmen have universally claimed that
it 1s infeasible for the VC and the PVQ
industries to remain below 1 ppm con-
sistently, using engineering controls. In
addition, the Snell study on technical
{easibility concluded that a I ppm ceil-
ing 1s not fecasible 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
Hesalth Research Group, Inc., however,
have suggested that such a level is at-
tainable.

Since there is no actual evidence that
any of the VC or PVC manufacturers
have siready attained a 1 ppm levelor in
fact instituted all avallable 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-
try, labor, and others concerning feasf-
bility are essentially conjectural. Indeed,
as Flrestone has suggested, 1t 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 wilt not be able to attain a 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. (Seg
testimony of Dow Chemical Co., TR 973).
For example, B. F. Goodrich testifled
(TR 1120) that {t has reduced average
exposure levels in several PVC plants
from 35-40 ppm early this year to 12-13
ppm at the time of the hearing. We are

confident that industry will continrte to
do so.

(4} Conclusions. The conclusions bee
low arc Laszed on a thorougsty revlaw and
evaluation of all the evidenee subrailted,
Where decisinus can be bused on recard
evidence, this has been done, Where,
however, factual certainties are lacking
or whicre the facts alone do not provide
an answer, policy judgments have been
made.

There is little dispute that VC iIs car.

cinogenic to man and we so conciude,

However, the precise level of exposure
which poses & hazard and the question
of whether a “safe” exposure level exists,
cannot be deflnitively answered on the
record. Nor i3 {t clear to what extent
exposures can be feasibly reduced. We
cannot wait until indisputable answers
to these questions are available, bceause
lives of employees arg at stake. Thiere~
fore. we have had {o exercise our best
judzoment on the basis of the besi avail-
able evidence. These judgments have re-
guired a balancing process. in which the
overriding consideration has been the
protection of employees, even those who
may have regular exposures to VC
thiroughout their working lives.

Based on the available evidence and In
view of tlie above considerctions, includ-
ing feasibility, we believe that employee
exposures to VC must be reduced toa 1
ppm time-weighted average (TWA). We
also belleve that PVC and VC establish-
ments wiil, in time, be able to attain that
level through engineering controls, and
that fabricators can do so in the ime
mediate future.

In addition to the TWA requirement,

we have established a 3 ppm ceiling
(averaged over a 15-minute period) in
order to prevent exnosure of employees
to unacceptable high excursions. From
an operation standpoint, this ceiling
Jevel is realistic because minor excur=
sions up to the ceiling level are likely to
occur on a regular basls.

III. 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-
turcrs of VC and PVC and fabricators,
but excluding employers handling or
using fabricated products made from
ve.

There {sno dispute that a standard is
required for tlie monomer and polymer
industries. However, the Soclety of Plas-
tics Industry (SPI) and various fabrica-
tors (sce testimony of Goodyear, Gen-
eral Cable, etc.) recommended that
fabricators be excluded from the stand-
ard, or that a separate requirement be
established for them becouse many of
them were already at or below the pro.
posed celling level.

The record evidence establishes that
at least some employees in the fabricat-
ing industry are exposed in excess of the
pormissible eontrol limits (Soe NIOSIT
testimony, TR 106; Robiatechi TR G42).
In these circumstances, we believe that it
is imprudent to grant a blanket exemp-
tion for all fabricators. Therefore, the
final standard s applicable to the fahri-
cotion industry, as well as the monomer
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and polymer industries, Employers who,
in fact, are substantially 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
permissible limit, they will appropriately
ba subject to the standard. Employers
handling or using fabricated products
mode of PVC were not included in the
ETS or the proposal and are excluded
from the final standard. This conclusion
Is based on tiae absence of ad~rquate evi-
dernce of exposure to VC in these opera-
tions. The final standard elarifies the ex-
emption by defining a fabricated prod-
uct as a product made wholly or partly
from PVC which does not require 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 13sidual monomer be ex-
empted from the regulation now, and
that the exemption level be reduced to
0.01 percent in three years. SPI suggested
thut the exemption of materials with less
than 0.1 percent of 14 carcinogens from
29 CFRR 191093p (39 FR 3758 was an
appropriate precedent. The ¢ases-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. Morcover, the exemption did
not exempt airbomme traces of carcino-
gens. The administrative cutoff was pro-
vided to aveid regulation of materials
about which there was no health haz-
ard information, and which would have
broadly extended the application of the
regulation beyond the record. Herein,
no information was presented to show
safe concentration results from the use
of resins with specific levels, Indeed, the
proposal to change the level later, when
improved technology would permit such
reduction, would seem to Indicate that
SPI has doubts atout the safety of 0.1
percent residue level. Diamond Shamrock
(Exhibit 142) testified that there is no
direct relation. They indicate that the
airboime concentration is more related
to the physical form of the resin and
the ventilation provided. Also, monitor-
ing data from industry (cf. Exhibits 131,
168, 170) and OSHA (Exhibit 151) indi-
cate that levels in excess of 1 ppm may
be found in fabrication operations. In
view of these facts and of the opportunity
for employers to discontinue many duties
upon a showing of no exposures above the
rction level, it does not appear that any
residue exemption is either justified or
necessary ab this time, This course also
agrecs with a number of Industry pro-
posals (¢f. TR 660),

.SPI (TR 345, among others, asked
that compounded PVC pelleis be ex-
empred from the standard on the grounds
thut the pellets had too low a residuc to
cause harmliul or measurable emnisslons.
Wiale it appears that PVC pellets would
fave alower residue level than virgin
PVC. the [act that the pellets must be
heated Lo 2 molten mass ab the same
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temperature as PVC, for further pro-
cessing, indicates that a potential for re-
lease ol the residue stll exists. It ap-
pears that the exemption of fabricated
products should be limited to just those
1tems 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 limil, The
standard sets an exposure limit of 1 ppm
averaged over any 8 hour period, and &
ceiling of 5 ppm averaged over any pere
lod not exceeding 15 minutes,

As more fully discussed ahove, this
limit is based on an evaluation of the best
availahle evidence and on a judgment
that the health and safety of emiployees
must be protected to the fullest extent
feasible. In view of the fact that release
of VC in the VC and PVC manufacturing
processes are variable, the 1 ppm ceiling
level provided in the proposal would
require maintenarice of an average level
significantly more difficult to attain
through feasible engineering controls.
Therefore, the ¢xposure limit prescribed
in the proposal has been reiected.

13) 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 is to minimize the imipact 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
(dr (1) or (&) (2) demonstrate that no
employee s exposed In excess of 0.5
ppin TWA, employers may, in effect, be
exempted from some provisions of the
standard. For example, fabricators who
are below the action level are not re-
quired *o provide medical surveillance or
to monitor azain, unless the employer
has reason to suspect that any employee
is exposed in excess of the action level.
In our judzment, exposures below the
action level do not present a sufficient
hazard to warrant application of the en-
tire standard to the many employers who
are or will be helow that level. |

(4> Monitoring. The final standard,
like the proposal, requires that individual
employee exposutre levels be determined.
This may be accomplished by personal
or arer 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 sufiicient
number of measurements so that the re-
sults obtained are statistically, valid. We
have modified the proposal to establish
accuracy range requirements for various
measurement levels. Thcse ranges are
narrow enouch to ensure that a deter«
mination of compliance can e made, and
broad enough to allow the application
of a varicty of Lechnologies.

All covered employers are required to
conduct initial monttoring. Where moni-
toritig and measuring resulls are at or
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below the action level, no further moni-
toring is required unless the employer
has renson 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.

Where the expasure level, without re-
gard to respirators, exceeds the permis-
sible levels, monitoring must be conduc.
ted at least monthiy. 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 engineering and work
practice conterols will reduce exposures
below the permissible levels, they must
be instituted. Where such controls wiil
not reduce exposures below the permise
sible level, they must nonetheless he im-
plemented to reduce exposures to the
lowest practicable level, and be supple-
mented by the use of respirators to pro-
vide the necessary protection. There«
upon, a continuing programn of engineer-
ing and work practice controls must be
instituted to reduce exposures to the low-
est practicable level. When exposures are
at or below the permissible exposure
limits, the program may be discontinued.

In addition, a plan for aciieving cone
trol by engineering and work practice
methods must be drawn up and be made
availabla, upon request, to represents
atives of OSHA and NIOSH.

We recognize that many employers
covered by the standard can not cur-
rently achieve compliance with the per-
missible exposure limit sclely by the usa
of feasible engineering and work practice
controls. The record also reflects broad
generic distinetions between the compli-
ance capabilities of the VC and PVC
industries, Some Industry spokesmen,
Including SPI (TR. 358-362), recome
mended that a schedule of differsnt per-
misslle 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 similay
within each industry, but differs mark-
edly between industries. While the record
does suggest that such differences do
exist between industries, as noted above,
it is clear that intra-industry dilferences
also exist. Thus, the ability and tiine re-
quired by each employer to aituin lower
control levels may depend upon such
factors as the climate in wiich 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, Pirestone, Tenneco.)

As noted above. the standard requires
all employers to institute feasible engl-
necring controls ta the fulle:d ertent and
to continue to improve and upply cngl-
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Bt controls watll full complianee is
achiie v,

We tve not established any deadlines
for 11l vumpllatice through enginecring
CONLivs Adlie we are presently unable
to ot ¢ when It will be feasible for
moat - irhrients to reduce cxposure
leveli to tiwe permissible level.

We «l-0 believe that the requirement
that each employver reduce airborne con-
cenitutions 10 the permissible level, or
to thie lowest lcvel feasible as soon as
practicabie will provide for inter-indus-
try nind indra-industry technhological dif-
ferenr:s which do exist, and will avoid
the stting of separate Industry stand-
ards on the basis of the general situation
and conditions in eaeh industry.

(8) Rogulzted arcas. The proposed
standard would have required that rezu-
lated arcas be established, that access be
limited to suthorized employees, and
that doily rosters or summaries of those
* ho kopt for at least 20 years. In
won to these reculrements, it was

aszertad that such control of access was
net neoessary from a health standpoint.
Second’y, it was claimed that these con-
trols vould interfere with operations by
prever.ii:na access of needed employees or
non-cmplovees, such as contractors,
truck drivars, customers and consultants.

The purpose of establishing regulated
arcas in the proposal was to limit the
risk of exposure to as few employees as
possitle. This concern 18 still paramount,
and tius the limited aecess feature re-
mzins. The final standard amends the
pronczel slizhtly to allow “authorized
persons” to enter regulated areas. This
chanze, it is felt ¥ill allow operations to

" continue without undue Interference.
The final standard has also increased the
lenzth of time daily rosters must be
maintained from 20 to 30 years. This
chany» «as based largely on epidemlio-
lozical cons!derations. (Bee NIOSH testl-
mony, tr. 119.) R

Ty Resziratory protection. The final
standard, like the proposal, requires the
use of resnirators where employee expo-
suras exaced the pevinissible control level.
Industry representatives made a number
of chicciions to proposed requirements
for resyiratory protection. They stated
that the “no detectable level” would ef-
foctivole require continuous wearing of
respirators it PVC and VC plants, and
that this is not feasibie because respira-
tors are cumbersome, present a safety
hazard, and employees would not use
them.

We would agree that respirators have
many drawbacks; the proposal did not
contemplate them as a final solution, The
recerd shows that the PVC industry par-
ticularly may nced several years before
plant environmental levels can be re-
duccd so that respirators are necessary
only occassionally. However, we cannot
agree that respiratory protection should
not be rcquired simply because it is in.
conveniznt, may require additional per-
sonncl, interferes with production, or
may require extensive retraining of em-
ployees and restructuring of work prac-
tices. We have carefully considered all
the objections, and have concluded that
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{I the environinental level s not con-
trofled Lo the permissible exposure Hinit,
then cinplovers must be allorded respira-
tory prolection,

While exposures in excrss of the per-
missible level do conctitute a hiacard, we
believe that ib ls necessary to miiigate
some of the problems associnted with
implementing a program of respirctory
protection while employces arve belng
fitted and trained in rvespirator use, and
while other odjustments which may be
required are implemented. Therelore,
until January 1, 1976, where exposurcs
are not In excess of a 23 ppm ceiling,
each employer must provide each em-
ployee with an approprinte resptrator.
However, employces whose exrosures do
not excced a 25 ppm ceiling, may decline
to use the respirator, in which case the
employver is not obligated to require its
use. During this adjustment period, em-
ployvees will be tirained in the uses, pur-
poses and limitations of respirators, and
the hazards of exposure to vinyl chloride.
Moveover, eaclh enyployee will be notiiied
in writing if he has been exposed in ex-
cess of the permissibls exposure limit.

Where exposures exceed a 25 ppm ceil-
ing, reshiratory protection is mandatcry
in light of our judgment that much
greater risks are assoclated with such
exposures.

The provisions in the final standarad
regarding the selection and use of respi-
ratory Dprotective devices differ from
those in the proposal. The descriptions of
atmosphere-supplying recpirators have
been revised to indicate more clearly the
types of devices intended, and the maxi-
mum permissible concentration level for
each devica. Moreover, the number of
types of atmosphere-supplying devices
has been lnercased.

At the hearing Mr. Edwin C. Hyatt, an
OSEHA consultant, macie suggestions re-
garding the use of particular respiratory
devices. We have concluded that his sug-
gestions are meritorions. Therefore, the
provisicns for selection of atmosphere-
supplying devices foilow closely the rec-
omniendations contuined 13 his testi-
mony of SPI and B. F. Goodrich) (TR
with Hyatt's suzgestions. (See e.g. testi-
mony of SPX and B. F. Goodrich) (TR
85 ) We had originally omitted alr-
purifying respirators Hncause 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 socrbent. Hyatt and
other witnesses discussed in detail the
desirability of being shle to use canisters
or cartridge air-purifying respirators,
provided a sorbent could be shown to
effectively absorb vinyl chloride with an
adequate service life. Recently, OSHA
hias received respiratory data from labo-
ratories regarding the effectiveness of
commercially available canisters and
cartridges for vinyl chloride. These eval-
uations were conducted scparatcly by
NIOSH and by the B. P, Goodrich Com-
pany and submitted to OSHA In post-
hearing comments. The results indicate
that certain preseantly available canis-
ters and cartridges cffectively absorb
vinyl chloride at relatively low concen-

trations. In discussions of thene tindings
with NTOSEHL, it has Indicnted that b is
wilting Lo consider on an cxpedited basis
the approval of alr-purifying re:pirators
for use apainst VC. Conscequuttly, we
have Included three types ol air-purify-
ing respivators in the list of aceeptable
units, subjeet to the approval of such
units by NIOSH. The maximum concen-
tration for which each respirator may
be used is based upon our evalnation
of the data submitted by NIOSH and
Goodrich. Because air-purifying respt-
rators do not indicate sorbent exhiaustion
or breakthrough of VC, and buecause VC
has no inherent warning properties at
levels for which these devices are used,
strict administrative centrols will be re-
quired for their use. Such controls in-
clude a program to assure timely re-
placement of canisters or cartridges and
an alarm system to alert employcees when

vinyl chlotide concentrations exceed the

concentrations allowed for the particu-
lar type of respirator in use.

(8) Hezardous operativiis. This is a
new section withia the finnl standard. It

. encompasses essentially the pruposal’s

reguirements for maintenance ond de-
contamination tut has reztoted them in
terms of performance languase to allow
greater floxindility for emiployors to deal
with such operations. The intent of the
new section is to protect employees en-
gagzed in activitics that present a risk of
exnosure to vinyl chloride in excess of the
permissible levels. An example would be
the cleaning of a filter where resin con-
taining high residual mononier is
trapped.

The proposal’s requirement for full-
body, impervious clothing has been re-
placed by the direction to use impervious
garments sutied to the paiticular situs-
tion and probable extent of exposure.
Thus, full-body clothing is not always
necessary, and is therefore not required
where less protection is adeguate. Since
vessel entry folls within the definition
of a hazardous operation, the vessel entry
section of the proposal has been deleted
from the final standard.

(9) Emergency sttuations. The defini-
tion of emergency has been recast in
terms of an unexpected massive release.
The majin objection to the section on
emergeney situations In the nreposal was
that, as the term was dedned, many
ordinary leaks or operations resulting in
a small release of vinyl chloride would be
considered emergencics. This was not
the intent of the proposal. The final
standard has hecn clarified to correct
this amktiguity. It should be ncted 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
signs and labels section is to apprise
employces of the cancer and fire haz-
ards. No objections have been raised with
respect to informinz employces of the
fire hazard. However, B 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 principal argu-
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ment advanced agalnst its use was that
the term ‘‘cancer™ or ‘“cancer-suspect
azent” scares employees and that in-
stead, the message showld contzin in-
structions on now to deal with the sub-
stance (TR. 347). We believe that a
diluted form of warning will not suflice.
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 pretee-
tive measures requires an amount of
training and indoctrination of employees
that cannot easily be conveyed on a sign
or label. Also, the vayiety of measures
that could be prescribed would result in
an unwicldly or excessively detailed leg-
end. Consequently, the required message
on signs and labels will not include in-
formation on precautions, relevant
symptoms, etc. 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 propesal for
labeling containers of vinyl chloride has
been amended by deleting the reference
to the possible hazard of violent polym-
erizationn. 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.S. De-~
partment of Transportation rezulctions
(49 CFR Part 173, S8ubpart 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 sirveillance. The princi-
pal questions that have been raised re-
garding medlcal survelllance are the
necessity and efficacy of requiring cer-
tain speclfic serum enzyme determina-
tlons (SMA-12 series) and the applica-
tion of medical examination reguire-
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 considering

"medical surveillance is that the most

commonly discussed lesion, anglosar-

- goma of the liver, currently cannot be

diagnosed until the victim 13 terminal
and, usually, within months of death.
Precursor physiologic alterations, which
might be reversible, have not yet been
directly assaciated with the lesion. Cone
sequently. theve are no speclfic diagnos-
tic tests which can be prescribed which
will deleritine presence or absence of
this tumor at an early stage of develop-
ment. However, most medical witnesses
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indicated that the medical tests proposed
are currently the only ones available
which are useful for medlcal surveillance
(TR 121, Exh. 95, TR 589-591). Conse-
quently, the specifie blood tests proposed
have been retained as a minimum re-
quirement to assist the examining physi-
cian in determining fitness of potential
employces for assignment to workplaces
involving VC exposure. In additlon, al-
ternative medical examninations 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-
lignant 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 pulmonsry 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 examining physi-
cian. Because of the nonspecific nature
of the required medical tests, it is not
appropriate to prescribe timing, or type
of followup tests, or to mandate with-
drawal from exposure based solely on re-
sults of the tests. Instead, the cmployer
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
comnpleted 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 surveiliance of
affected employees will provide baseline
data for future evaluation of their health,
even if both monitoring and medical sur-
veillance are discontinued because iin-
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 been added to the
filnal standard rather than including i$
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 tralning of
employees concerning the purpose for,
proper use of, and limitations connected
with respiratory protection.

(13) Records and reports. The provi-
sions for recordkeeping contained in the
final standard require the preparation
and nizintenance of essentially the same
information required by the proposal
The matjor change from the original pro-
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posal is the requirement for maintenance
of monitoring records and daily roster
sheets of authorized persons for 30 years,
instead of 20 years. Additionally, the em-
ployer is required to meintain 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
anglosarcoma ranges up to 30 years from
initial exposure. Therefore, as a mini-
mum, medical records must be main-
tained for at Jeast 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 emplovees 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 sufficlent. However, if the
OSHA Area Director requests further in-
formation relevant to the emergency, the
employer will be required te furnish such
information.

(14) Deleted portions of the proposal.
The proposal contained provisions re-
quiring that shower facllities and change
rooms be provided, and that storage or
consumption of food be prohibited in
regulated aress. We have deleted these
provisions because it is our conclusion
they are no longer necessary. Showering
facilities are not required beccuse 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 is 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 change rooms
be provided. .

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

The propossl also contained provisions
on maintentance and decontamination,
transportation loading and uniloading,
and polymer handling operations. These
requirements are not mentioned in the
final standard becsuse attention to these
items is implicit in the requirement that
each employer reach the permissiable ex-
posure Umit or attain the lowest feasible
level.

(19) Efective date. In order to ensure
that affected employers and cemnloyees
will be informed of the existence of these
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provirions and that employers affected
are civon an opportunity to familiarize
thew - ves and their emnlovees with the
exirtence of the new requirenients, the
effeetive date of the amendment to
§ 1910.9%q will be January 1, 1973. To pro=-
vide contintied protection for emplovees
until that date, the provisions currently
contuined in §1910.893q are hereby
promuliated, pursuant to section 6¢(b),
6(c) and 8(c) of the Occupational Safety
and Health Act, as an occupational
safcty and health standard effective
Octoker 4, 1974, the amendment to
§1910.92g sct out below will supersede
thicse provisions as of January 1, 1978.

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

§ 1910.93q Vinyl chloride.

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

(2) Tuis section applies to the manu-
facture, reaction, packaging, repackag-
ing, storage, handling or use of vinyl
chloride or polyvinyl chioride, but does
not 2pply to the handling or use of tabri-
ca&bed products made of polyvinyl chlo=
ride.

(3) This section applies to the transe
portation of vinyl chloride or polyvinyl
chloride except to the extent that the
Departmens ot Transportation may
aegula.t.e the hazards covered by this sec-

on.

(b} Definitions. (1) ™Action Ilevel”
means a concentration of vinyl chloride
of 0.5 ppm averaged over an 8-hour work

Y.
(2) “Assistant Secretary” means the -

Assistant Secretary of Labor for Occupa=
tional Safety and Health, U.8. Depart-
ment of Labor, or his designee.

(3) “Authorized person” mears any
persan spectfically authorized by the em-
ployer whose duties require him to enter
a regulated area or any person entering

suiich an area as a designated representa--

tive of employees for the purpose of ex~
ercising an opportunity to cbserve moni-
toring and measuring procedures,

(4) “Director” means the Director,
National Institute for Occupational
Safety and Health, U.8. Department of
Health, Education, and Welfare, or his
designee.

{3) “Emergency” means any occur-
rence such as, but not limited to, equip-
ment fatlure, or operation of a relief de-
vice which is likely to, or does, result in
massive release of vinyl chloride.

(6) "Faobricated product” mieans a
product made wholly or partly from
polyvinyl chloride, and which does not
require further processing at tempera-
tures, and for times, sufficicut to cause
mass melting of the polyvinyl chloride
resulting in the release of vinyl chloride.

(7) “Hazardous operation™ means any
opcration, procedure, or activity where &
release of elther vinyl cllovide lquid or
gns might be expected as a consequence
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of the operation or beeause of an acci-
dent in the operation, which would resuit
iIn on emplovee evporre in excess of the
permissible expostire limit.

(R} “OSHA Area Director’” means the
Dirccior fur the Occunational S:iafely
snd Health Adininistration Arex Oftice
having jurisdlciion over the geouxraphic
area in which the employer's establish=-
ment Is located. :

(9) “Polyvinyl chloride” means poly-
vinyl chloride homopolymer or copoly=
mer before such is converted to n fabri-
cated product.

(10 "“Viny! chloride”
chloride monomer.

{¢) Pcrmissible exposure limit. (1) No
employee may he exposed to vinyl chio-
ride at coiicentrations greater than 1 ppm
averaged over cny 8-hour period, and

(2) No cmployee may be exposed to
vinyl chloride at concentrations greater
than 5 ppm averaged over any period rot
exceeding 15 minutes,

(3) No employee may be exposed to
vinrl chloride by direct contact with
Uquid vinyl chloride.

(d) Monitoring. (1) A program of
initial monitoring and measurement
shall be undertaken in each establish-
ment to determine if there is any ems-
ployee exposed, wilhout rezard to the use
?! xiespirators. In excess of the action
evel.

{2) Where 2 determination conducted
under paragraph (d)(1) of this section
shows any empioyee exposures, without
regard to the use of respirators, In ex-
cess of the action level, a prog-am for de=
termining exposures for each such em-
ployee shall be established. Such a pros

{1) Shall be repeated at least monthly
where any employee is exposed, without
regard to the use of respiraters, in ex-
cess of the permissitle exposure limit.

{i1) Shzall be rcpeated not less than
quarterly where any employee i3 exposed,
without recard to tite use of respirators,
in excess of the action level,

111} May be discontinued for any em=
ployee onty when at least two consecu-
tive monitoring determinations, made not
less than 5 working days apart, show eXx-
posures for that employee at or below
the action level.

(3) Whenever there has been a praoe
duction, process or control change which
may resuit in an increase in the release
of vinyl chloride, or the emplorer hes
any other reason to suspect that any em-
ployee may be exposed in excess of the
action level, a determination of employes
exposure under parasraph (d) (1) of this
sectlon shall be performed..

(4) The method of monitoring and
measurement shall have an accurecy
(with a confidence level of 95 percent) of
not less than plus or minus 50 percent
from 0.25 thoough 0.5 ppm, plus or minus
35 percent from over 0.5 ppm throuth
1.0 rom, and p'ns ar minus 25 pereent
over 1.0 ppm. (Mceihods meeting these
acecuracy requirements are available in
the “NIOSH Manual of Analytical
Methods™).

t5) Employces or their designoted rep-
resentatives shall be afforded reasonable

means vinyl

opportunity to obscrve the mondtor-
ine and measuring required by this
paracranh,

(@) Reanlated area. (1) A regulated
area shall he established where:

(P Vinyl chloride or poleviny) chloride
ts muanufactured, reacted, repackaged,
storcd, handled or used; and

a1y Vinyl chiloride concentrations are
in excess of the permissible exposure
imit.

(2) Access to regulated areas shall be
limited to nuthorized persons. A daily
roster shell be mede of authorized per-
sons who enter.

) Methods of compliance. Employee
exposures to vinyl chiloride shall ke con-
trolled to at or below the permissible ex-
posure limit provided in paragroph (¢)
of thls section by engincering, wark prac-
tice, and personal protective controls as
follaws:

-{1) Feasible engincering and work
practice controls shall immediately be
used to reduce exposures to at or below
the permissible exposure limit.

(2) “Wherever feasible ensincering and
work practice controls which can be in-
stituted immediately are rot sufizient to
reduce exposures to at or below the per-
missible exposure limit, they shall none-
theless be used to reduse exposures to
the lowest practicable level, and shall be
supplemented by respiratory protection
in secordance with paragraph (g) of this
section. A program shall ba established
and implemented to reduce exposures to
at or below the permissib'e exposurs
limit, or to the greatest extent foasible,
solely by means of engineering and work
practice controls, as soon &s feasible.

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

requzst for examination end corying to

authorized representatives of the Assise
tant Secretary and the Director. Such
plans shall be updated at least every six
months, ’

(g) Respiratory protection. Where
respiratory protection i1 required under
this seetlon:

(1) The employer shall provide a
respirator which meets the requirements
of this parazraph and shall assure that
the employce uses such respirator, except
that until December 31, 1975, wearing of
respirators shall be at the diseretion of
each emnioyre for exnosures not In ex-
cess of 25 ppm, mensured over any 15«
minute period Until December 31, 1975,
each employee who chooses not to wear
an appropriate respirator shall be ine
formed at least quarterly of the hazards
of vinyl chioride and tr.e purpose, proper
use, and limitations of respiratory
devices.

{2) Respirators shall be selected from
among thase Jointly approved by the
Mining Enforcement and Safety Admin-
istration, Department of the Interior,
and the Nationnl Institute for Occupa-
tinnal Safety and Henlth 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) Sclection of respirators for vinyl
chleride shall he as follows:

4, 1974

s

}SET HN



Atmospheric concentration of
vinyl chioride

{1) Unknown, or above 3,600 ppm...,

RULES AND REGULATIONS °

Required apparatus

Opsn-clrcult, self-contained breathing apparatus, pres-

sure demand type, with fuli faceplecs.

(11) Not over 3,600 PPMNecccnncncan

{A) Combination type C supplled sir respirator, pres-

surs demand type, with full or half faceplece,
and auxiliary sel{-contained air supply; or

(B) Type C, supplied slr respirator continuous flow

type, with full or haif faceplece, sud auxiliary
seif-contained air supply.

(111) Not over 100 PPMecccccccnces

(A) Combination type C suppiied air respirator de-

mand typs, with full faceplece, and auxiliary
self-contained air supply; or

(B) Open-circult self-contalned breathing apparatus
with full faceplece, in demand moxle; o

{C) Type C supplied air respirator, demand type, with
ful} facepieca,

(1v) Not over 35 PPM.cccccccacnen:

{A} A powered alr-purlfying respirator with hood,

helmet, full or half faceplece, and a canister
which provides a service life of at least 4
hours foc concenrations of vinyl chloride up
to 25 ppm, or

~ {B) Gas mask, front. or back-mounted canister which

provides s service life

of at least 4 hours for

concentrationa of vinyl chioride up to 25 ppm.

(¥) Notover 10 ppiA e e

(A) Combination type O sapplied-air respirator, dee

mand type, with half facepiece, and suxillary

solf tained alr

pply: or

{B) Type C supplied-air reapirator, demand type, with
half tacepiece; or

(C) Any chem!cal cartridge respirator with an organie
vapor cartridge which provides a service life
of at least 1 hour for conceutrations of vinyl
chloride up to 10 ppm.

(5) (1) Entry into unkown concentra-
tions or concentrations greater than
36,000 ppm (lower explosive limit) may
be made only for purposes of life rescue;

&an

(11) Entry into concentrations of less
than 38,000 ppm, but greater than 3,600
pPpm may be made only for purposes of
life rescue, firefighting, or securing
equipment 50 as to prevent a greater
hazard from release of viny! chloride.

(6) Where alr-purifying respirators
are used:

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

(i1 A continuous monitoring and
alarm system shall be provided where
concentrations of vinyl chloride could
reasonably exceed the allowable concene
trations for the devices in use. Such sys-
tem shiall be used to alert employees when
vinyl chloride concentrations exceed the
allowable concentrations for the devices
in use.

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

(h) Hazardous operations., (1) Em-
ployees engaged in hazardous operations,
including entry of vessels to clean poly-
vinyl chlorlde resldue from vessel walls,
shall be provided and required to wear
and use;

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

)y Protective garments to prevent
skin contact with liquid vinyl chloride ot
with  polyvinyl chloride residue firom
vessel walls, The protective garments
shall be selceted for the operation and
its po-sible exposure conditions,
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(2) Protective garments shail be pro-
vided clean and dry for each use.

(i) Emergency situations, A written
operational plan for emsargency situa-
tions shall be developed for each facility
storing, handiing, or otherwise using
vinyl chloride 93 a liquid or compressed
gas. Appropriate portions of the plan
shall be implemented in the event of an
emergency. The plan shall specifically
provida that:

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

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

(J) Training. Each employee engaged
in vinyl chloride or polyvinyl chloride
operations shall be provided training in
& program relating to the hazards of
vinyl chloride and precautions for its
safe use.

(1) The program shall include:

(1) The nature of the health hazard
from chronic exposure to vinyl chtoride
including specifically the carclnogenic
hazard;

) The speclﬂc nature of opemtiom
which could result in exposure to vinyl
chloride in excess of the permissible
1imit and necessary protective steps;

1) The purpose for, proper use, and
Hmitations of respiratory protective

‘devices:

{ty) The fire hazard and acute toxic-
ity of vinyl chloride, and the necessary
protective steps;

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

35897

(vl}) The purpose for, and a descrip-

tion of, the medical surveillonce
progragm;

(vil) Emergency procedures;

(viii) Bpecific information to atd the
employce in recognition of conditions
which may result tn the relcase of vm,yl
chloride; and

(ix) A review of this standard at the
employee’s first traming and indoctrina-
tlon program, and annually thereafter.

(2) All materials relating to the pro-
gram shall be provided upon request to
the Assistant Secretary and the Director.

(k) Medical surveillance. A program
of medical surveillance shall he insti-
tuted for each employee expozed, withe
out regard to the use of respirators, to
vinyl chloride in excess of the ection
level. The mrsgram shall provide each
such employes with an opportunity for
examinations and tests In accordance
with this paragraph. All medical ex-
aminations and procedures shall be per-
formed by or under the supervision of a
licensed physictan, and shall be provided
without cost to the employee.

(1) At the time of initlal assignment,
or upon Institution of medical surveil-
lance;

(1) A general physical examination
shall be perfoermed, with speciiic atten-
tion to detecting enlargement of liver,
spleen or kidneys, or dysfunction in these
organs, and for abnormalties in skin,
connective tissues and the pulmonary
system (See Appendix A).

(i1} A medical history shall be taken,
including tha Yollowing topics:

(A) Alcohol Intake;

(B) Past history of hepntms'

{C) Work history and past cxposure
to potential hepatotoxic agents, includ-
ing drugs and chemicals;

(D) Past history of blood tramsfu-

sions; and

(E) Past history of hospitalizations.

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

(A) Total bilirubin;

(B) Alkaline rhosphatase;

{C) Serum glutamic oxalacetic transe
aminase (8GOT) ;

(D) Serum glutamic pyruvic transame-
inase (SGPT) ; and

(E) Gamma gtustamy] transpeptidase.

(2) Examinations provided in accord-
ance with this paragraph shail be per-
formed at least:

(1) Every 8 months for each employee
who has been employed in vinyl chio-
ride or polyvinyl chloride manufacturing
for 10 years or longer; and

(i1 Annually for all other cmployces.

(3) Each employce exposed to an
emergency shall be afforded cppropriate
medical surveillance.

(4) A statement of each employee's
suitability for contlnued exposure to
vinyl chloride including use of protec-
tive equipment and respirators, shall be
obtalned from the examining physlcian
promptly after any examination. A copy
of the physlcian's statement shall be pro-
vided each employee.

(5) If any cmployce’s health would be
materially impaired by continued ex-
posure, such employee shall be with-
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drawn [rom possible contact with vinyl
chlaritde,

(6» Laboratory analyses for all blo-
lopical specimens tneluded in medical
examinations shall be performed in 1abo«
ratories licensed under 42 CFIR Part 74.

(7r If the examining physician deter-
mincs that alternative medical examina-
tions to those required by paragraph
(k) (1) of this section will provide at
least equal assurance of detecting med-
ical ccnidillons pertinent to the exposure
to vinvl chioride, tho employer may ac-
cept such alternative examinations as
mecting 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 sube
stitution. This statement shall be avail-
able upon request for examination and
copying to authorized representatives of
the Asststant Secretary and the Dircctor.

(1) Sicns and labels. (1) Entrances to
regulated areas shall be posted with leg-
ible si:uis bearing the legend:

CANCER-SUSPECT AGENT ARTA AUTHORIZED
PERSONNEL ONLY

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

CANCER=-SCSPECT ACENT IN THIS AREA ProTecC.

TIvE EQUIPMENT RIQUIRED AUTIIORLZED

PERSONNEL ONLY -

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

Contaminated with
VINYL CRLORIDE CANCER-SUSPECT AGENTY

(4) Containers of polyvinyl chloride
shall be legibly labeled:
POLTVINTYL CHLORIDE (0R TRaoe Nasm=)
Contains
VINTYL CHLORIDE
VINYL CHLORIDE TS A CANCER-SUSPECT AAKNT
(5) Containers of vinyl chloride shall
be legibly labeled either:
1)
VmNTL CHLORIDE ’
EXTREMELY FraMmmanc® Gas UnNpiz Parssum.
CANCER-SUSPFECT ACKNT
or ({1’ In sccordance with 49 CFR Part
173, Subpart H, with the additional

legends:
CANCER-SUSPECT AGENT
applicd near the labor or placard.
(8) No statement shall appear on or
pear any required sigm. label or instruc~

RULES AND REGULATIONS

tion which contradicts or dectricts from
the e¢ffect of, any required warning,
information or instiruction.

tmn) Records, (1) All reconds main-
tained In accordance with this section
shall include the name and social sccu-
rity nuinber of cach employee where
relevant. :

(2) Records of required monitoring
and measuring, medical records, and au-
thorized personncl rosters, shall be made
and shall be avatlable upon request for
examination and copying to authorized
representatives of the Assistant Secre-
tary and the Director.

(i} Monitoring and measuring records
shall;

(A) State the date of such monitor-
ing and measuring and the concentra-
tions determined and identify the instru-
ments and methods used;

(B) Include any azdditional informa-
tion necessary to determine individual
employee exposures where suchh expo-
sures are determined by means other
t.hadn individual monitoring of employces;
an '

3 (C) Be maintained for not less than
1]

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

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

(3) ITn the event that the employer
ceases to do business and there is no
successor to receive and retain his rec.
ords for the prescrit~d periad, these rec-
ords shall be transmitted by registered
matl to the Director. and each employee
individually notified in writing of this
transfer.

(1) Employees ar their designated
representatives shall be provided access
to examine and copy records of required
montitoring and measuring.

(3) Former employees shall be pro-
vided access to examire and copy re-
quired monitoring and measuring records
reflecting their own exposures.

(6) Upon writien request of any em-
ployee, & copy of the mccdical record of
that employee shall be furnished to any
physician designated by the employee.

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

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

(ii) The number of employces in cach
regulated arca during normal operations,
inctuding maintenance,

(2) Emcrgencits, and the facts ob-
tainable ab what time, shall be renorted
within 24 hours to the OSIIA Area Di-
rector, Upon request of the Area Dirce-
tor, the employcr shall submit additionasl
information in writing relevant to the
nature and extent of employee exposures
and mecasures taken to prevent future
emcrgencics of similar nature,

(3) Within 10 working duys {ollowlng-

any monitoring and measuring which
discloses that any employee has been
exposed, without regard to the use of
respirators in excess of the permissible
exposure limit, each such employee shall
be notifled in writing of the results of
the exposure measurcment and the steps
being taken to reduce the exposure to
within the permissible exposure limit,

(0) Efective dates. (1) Until Janu=-
ary 1, 1975, the provisions currently sct
forth in §1810.93q of this Part shall
apply.

{2) Effective January 1, 1975, the pro-
visions set forth in § 1910.92q of this Part
shall apply.

APPENDIX A—SUPPLEMENTARY Mrptcat
INTORMATION

When required tests under paragraph
(k) {1) of this section show abnormalities,
the tests should be repea’ed as soon as prace
ticable, preferably within 8 0 4 weeks, It
tests remain abnormal, consideration should
bo given to withdrawal of the emplayes from
contact with vinyl chloride, while & more
comprehsnvive axamination i3 meade.

Additional tests which may be useful:

A. For kidney dysfunction: urine examins-
tion for mlbumin, rcd bilood cells, and ex-
{oliative abnormal ¢cells. :

B. Pulmonary system: Forced vital capac-
ity, Forced expiratory volume at ! second,
and chest roentgenogram (posterior-anterior.
14 x 17 inches).

C. Adiditional serum tests: Lactic acid de-
hydrogenase, lactic aid dchydrogenase
isoenzyme, protein determination, and
protein electrophoresis.

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

(Secs. 8 and 8, 84 Stat. 1588, 1509 (29 UB.C.
653, 637); Becretary of Labor's Order No.
12-71. 30 FR 8754) .
Slgned at Washington, D.C., this 1at
day of October, 1974,
Jorw STENDER,
Assistant Secretary of Labor, -
[FR Doc.74-23176 Filed 10-1-74;3:54 pm}
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Title qo—nom:tlcn of Emrlronment

CHARTER $=ENVIROTINFNTAL
PIROTECTION AGENCY

\'. . SUSCHAPTER C~AIR PROGRAMS
(FRL 018-1}

PARY 81—NATIONAL EMISSION STAND-
ARDS FOR HAZARDOUS AIR FOLLUTANTS

;. Standard for Viny) Chioride

_ . On December 24, 1978, under seotion
- 313 of the Clean Alr Act, as amended (42
* 1.8.C. 1867), the Environmental Protec-
tion Agency (EPA) added vinyl chioride
%o the st of harsardous air pollutnnts
. 140 FR 694717’ and proposad & natlonal
 ginission standard for it (40 FR 565332).
\ The standard covers plants which manu«
*“'facture ethylens dichloride, vinyl
.~ ghloride, and/or polyvinyl ehloride,

/ M EPA declded to regulate vinyl chloride
~ ' becauze it hua been implicated as the
! tausal agent of angiogarcoms end of.het

0 serlous disorders, both earcinogenle and
i M nancarcinogenic, in people with eccupa~
‘.‘ » tlofaal exposure and in animals with ex-
pexlmental cxposure Lo vinyl chloride.
,1 nable extrapolations from thess
;“n,_ cause concern that vinyl chio-
. pide may cause or contritute to the saxne
X ‘-».or similne disorders at present amblant
B! ,,atﬂevels. The purpose of the standard is
‘' to minlmize vinyl chloride emis:zions
,'x‘ from all known process and fupitive
emisalon sources in ethylene dichlorido-
" yiny} chioride and polyvinyl chloride
“ plants to the level attalnable with bess

]

Gy s

“‘* have the effect of furthiering the prolece
;- Hion of public health by minimizing the
‘Qenlth risks to the peopls living ia the

. fetinity of these plants and to any addi-
'ﬁnnal ple v.ho nre exposed ag omutt
construction.

N ‘rulomakmt by sending commaents to EPA.
+ The eommenm have been carefully con-

‘sidered, and where determined by the
', Administeator to be appropriate, changes

e

i huvoboenmd-mthoruuhuonupm--

;‘

. othrlena dichloride-vinyl- chloride
planta, the standard limita vinyl chlorida
-gml.ssmm from the ethyluue dichloride
. and vinyl chiloride formation and puri-
! flcation proctsses to 10 ppm. For the ox-
ychiorination process, vinyl chioride
emissions are Hmited t0 0.2 g/kg of ethyl-
! ene dichloride produchk
, In polyvinyl chioride plants, the stand-
ard Limits vinyl chloride emissions from
squipment preceding and including the
stripper in the plant process flow to 10
ppm. Emissions from equipment {ollow-
ing the stripper ars to be controlled by
" stripping dispersion rasins to 2000 ppm
and other resing to 400 ppm, or by using
equivalent controls. Vinyl chloride emis-
sions from reuclor opening are to be re-
..,! duced to 0.0 g/kg polyvinyl chloride
vroduct.
In both cthylene dichloride-vinyl
* ehlorlle and polyvinyl chloride plants,
rell:f valve discharges snid manual vent-
ng of rases are prohibitert except under
.nneumcr conmuons. E’u.umn emlulonl

a

X sd.
f”“
' .lj-

;‘b. ",

e s
« T

‘I available cantrel technology. Tuis will .

" ' LTy
RULES AND REGULATIONS
are required to be captured and con-
Walled, - : - - ,

HzaLTR AND ENVIRONMENTAL Luracys

EPA prepared a docutuent entitled the
Quantitative Risk Asscssment for Come=
munity Exposure to Vinyl Chloride which
estimates the risk from: vinyl chloride
exposure to populations living In the vi-
cinity of vinyl chioride-emitting plants
betfore and after implementation of con-
trols to meet the standard. There are no
dose-response data for the concentra=
tions of vinyl chloride found in the am-
bient air. Therefore, assessments of rizk
at ambient levels of exposure wers ex-
trapolated from dose-response data from
higher levels of exposure using both &
linear model and & log-prohit modcl.
Extrapolations made with each of thc:s
models entalled using ditferent sets of
sasumptions. Becauss different assumpe
tions can dbe made in cxtrapolating tae
low doses, the henlt.h risks nre reported
in ranges.

It was estimated that 4 (] m-!‘lon pro-
ple live within 8 miles of etbyl-ne dicho=
ride-vinyl chloride and polyvinyl chilo=
ride plants and that the avcreio ex-
posure around those plants before instale
Iation of controls to meet the standard -
is 17 parts per billten. The expostura
lavels for uneontrollcd pluiis were cale
culatod based on estimalrd 1974 emize

E)

-

sion levels. Using tho lincer dosgeree’

sponse medel, EPA found that the
rats of initiation of Ilver anglorarcoms
among people lving arcund wneontrotled
plants is expected to mnpo {rom less than
ong to ten cases of liver anglocarcoms
per year of exposurs to viny! chioride.

_The log-probit inodel gave predictions

that are 0.1 to0 0.01 timcs this rate. This
wide_range ia an indication of the un-
certainties in extrapolation to low dos=.
Due to the long lateney time observed in
cancey casas resulting from vinyl chloride
exposure, increascs initinted by cxpoctire
.this year will not be diagnosed until the

1000's or later. Vinyl ehloride is also ca~’

simated to produce an equal numbar of

of somewhere between less than one and

. primaary cancers at other sitns, for 3 total -

greatect nter uan would Le emp!o!r‘d
: ant that there would be no rvecjeling
ol water. There s no regalation which

* would require water recyclirz. Accarde

ing to 8P the control systemn ustllizing :

the most water will not be used gener-

ally by the industry and economie fag~. .

tars will cause plants to recyele much
o! the water., Therefore. according to

EPT the mpact of the standard on water o
eonsumption will be negiigible. '

Tha environmental impacts of ﬂxa

promulrated standard may be summar- - ..

ized as follows: The primary environ-
mental impacts of the standard are bene
eficial and will consist of vinyl chloride -

emission reductlons of approximately 9¢ -

percent at  ethylene dichloride-vinyl
chloride plants and 06 percent at poly-:

vinyl chloride plants. Percentage num-~ -

bers for both source categorles are based
on an estimated 90 percent reduction in -

ruzmvo emissions end 1974 emission

m mtmthl secondary envu-onmen. RV

“tal tmpncts of the standard are either
insignificant or wiit be minimized with-

~out cdditional action, except for one ad-

twenty cascs of cancer per yerr of exe

posure among residents sround plaats.
‘The number of these sifects is cxpected
to be reduced at least in proportion to the
reduction in the ambieng annual average
vinyt chioride concentration, which fa
expected to be 5 percent of the uncon-
trolled levela after the standard ts im-
plemented. -

Changes in the standard since pro-
posal do not affect the level of control
required. Thus, the cnvironmentn] im-
pact of the promulgated standard fis,
with ome exception, the same as thas
described in Chanter 8 of Volume X of
the Standard Support and Environmene
tal Impact Siatement. Acconiing to data,
submitted by the Boclety of Plastics Ine
dustry, Ine. (BPI}, the impact on water
sonsumption in the dmft environmentat
impact statemuant wos overstated. 1n e
timating the impnct on water consump-
tion, EPA based ils e-itnisics on worst
cnss conditions, That {3, LFA assumef

e d
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verse impact. Hydrogen chloride fa al-
-rendy amitted by process equipment ad
~ethylene dichloride-vinyl chioride nhm.n
anad by other petrochemical plants in the -
complexes where ethylene dichloride-

vinyl chioride plants ars typicaily lo- .-

cated. An incinerator used to attain the
standard as an ethylene dichlorida-vinyi
chlorids plant could increase hydrogeun
chloride emissions by several fold. Typl-
tally, however, dus to the carrosion prob=

leme which would otherwise occur both- .

on plant property and in the community,
plants use scrubbers to control already
existing hydropen echloride emissions,

Hydrogen chlaride smissions resulting -

from control of viny] chloride emissions
zre expected ta be controlled for the
same reason. If even a moderatcly efi-

clent scrubber (0B percent control) were .

used to conirol the hydrogen chloride
emissions resulting from incineration of
vinyl chloride emissions, the incranso o |

hydrogen chloride emissions from a typ~ .

ical ethylene dichloride-vinyl chloride

plant due to the standard would be re~ - -

duced £o 38 percent. However, EPA plans

to further evaiuate the noed to conirol - - -

hydrogen chloride emissions, since dlf-
fusion model regults Indicate that under
“worst-case” meteorological conditions,
the hydrogen chloride emissjons from
tha process equipment nnd the incinera-
tor comblned would couse maximuin ame
bieat coneentrations of hydregen chlo-
, rida in the vicinity of ethylene dichio-
ride-vinyl chioride plants to be In the

same Fange or somewhats higher than -/

existing forelgn standards and Natlonal . .

Academy of Sclences (NAB) lutleunu
forpubucemaum :

FeonoMe IMPACT
In accordance with Excculive Order -

11828 and OMB cireular A-10T. EPA-
carcfully evalunted the ocoenomic and

l.

.'.‘:

tnilatlonary Impact of the proposcd .

standand and alternative conirol kvels
and ceztiffed this in the preamble o the

thas t.hon oonl.ml u*tcm«l wll.h the pmpqsed mndud. 'rhmo unvacl-l are .
KB j
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discuseed fn Chapter T of Volumse I of
the Standard Support and Enviroamen-
tal Impact Statement. Comnients on the
' proposed standard have resulted in only
one major change in the economic im-
pact analysis, EPA estimated that there
. _ would be four piant closures as & result
of thes promulgated standard, Of the four
plants Identified as possible closure can-
didaten, one bas given notice that it no
s longer produces polyvinyl chioride and
.. the othar three have indicated that they
dg not Intend to cJose as a result of the
T+, standard,
tr The economic impscta of the promul-
. gated standard may be swnmarized sa
follows: The total capital cost for existe
*i' Ing plants to meet tha standord ls eatd~
L. mated to be $198 million, of which $18
- million s for ethylene dichloride-vinyl
chloride piants and $183 militon 1s for
- polyvinyl chloride plants, EPA estimates
. that these plants will have to spead $70
v, million per year 1o maintain the required
+f “emission levels. In additlon, the total
capital cost for exieting plants to meet
- the EPA’s 1983 water efluent guldeline
5. llmitetions ts expected to be $83 miliion
" and the total annualized operuntion cost
-,38 $17 million, The costs to the tndustry
' “of geeting the OSHA standard cannot be
quantified at this time, but they are ex-
| -pected to overlap to some degree with the
. costa to maced EPAs tugliive emission
vt Tegulstions. The costs of meeting the
“ ' fugitive emission regidations are included
O 1 tho total costs cited nhave for meeting
tha promulgated regulation, Broken out
separately, the capital cost of meeting
ths fugitive emission regulations i $3T
wmillion and the annusiized cost e $28
n

1o
The standard iz not expectad to deter
- conatruction of new ethylenes dichlorile=
vinyl chiloride plants or most types of
pol {]

. elop process) that represants 13 peccent
. 'of the mdustry production, the standard
w would aignificantly detsr the construc-
. -Hom of smaller plants,
L. Ik e eatimated that the price of poly-
v .. - yinyl chiloride resins will rice by approxi-
% mately 7.3 percent In ordor to maintaln
~ .. precontrol profitability and also to re~
. . cover the total annunlized contral costs
. 'pecossitated by the standard at ethylens
AT dichloride-vinyl chloride planta and poly«
vinyt chloride plants. This increass Is
estimated to translate into s maximum
oonswmer price increase in goods fabri-
catad from pelyvinyl chloride resina of
spproximately 3.8 percent. Recovery of
. efiuent annuallzed costs plus malnte-
nance of precontrol profttablilty is esti-
mated o add epproximatety 2 percent to
ve . . . Polyvinyl chloride reain pricos and reault
00 i sn additional maximum consumer
ro pﬂno increaes of 1 percent.

PopL0 PARLTICIFATION

. During the public comment period, 80
¢pminent letters on the pronosed stand.
ard were reccived. There wore 24 fram
indualry: 3 from environmental grouns;
18 from Felcrel, fitato, and local agens
cles; and 8 fiora individual olllzens. As
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Ack, ® public hearing was held on the
proposed standard on February 3, 1978,
in Washington, D.C. Presentations were
made by the Environmeutal Defense
Pund, the Society of the Plastics Indus-
try, Inc., Dow Chemical Company, Dia-
mond Ehamrock Corporation. and Alr
Products and Chemicals, Inc. Copies of
the comment lelters recelved, the publie
hearing record, and a summary of the

-comments with EPA’s responses are

available for public inspection and copy-
ing at the EPA Public Information Ref-
erence Unit, Rooit 20223 (EPA Library),
401 M Strect, S\V., Washington, D.C. In
addition, coples of the comment sim-
mary and Agency responscs may be ohe
tained upon writter request from the
Publls Information Center (PM-313),
Environmental Protection Agency, 40t
M Btreet, 8W.. Washington, D.C. 20480
(specity Standard Surpert and Enuviron~
mental Impoct Slatcment, Emission
Standard for Vinyl Chloride, Volume II.

Sigwvicany COMMENTS AND UHANGES YO
THR PROPOSED RIOULATION

(1) Decision to lst vinyl chioride as a
hazardous air poliuigng, In general, the
commenters did nnt contest FPA's decl-
siou to list vinyl chioride as & hazardous
aly pollutant. However, three comment-
ers (two companies and ons Federal
agency) argucd that EPA placed undus
emphasis on fnctors suggesting that vinys
chloride prescntod & health risk and
ignored factora supnesting that no sige
nificant risk was involved, Under section
112, however, EPA could remove vinyl

from the list of hozardous alr
pollutants only it tnformuntion were pre-
sented to EPA that shows that vioyl
chiloride & clearly not » hazardous atr
poliutang. As discusscd mors fully in the
coTUnens summary, the commenters did
riot provide conclusive svidence that vinyt
chloride ia not s hazardous air pollutans
which causes or contributes to death or
sericus illness, nor did they conclusively
prova: that the health risk faciors eme
phasized by EPA were Insignificsnt.

Boveral other commenters agreed with
EPA’s decision to list vinyl chiorids as &
hazardous air pollutant, but argued that
EPA had overstated the health problem,
the emisaton levels, and the projected
amblent sir concenttations sround un-
controlled plants. With regard to the ale
leged overatated henlith problem. the
commenters stated, for exampls, that the
U.8. waorker EPA discussed ag having
becnt exposed to viny! chloride levels low~
er than thoss ustally sncountercd (n
polyvinyl chloride production has been
dro from the Natiotal Institute of
Occupational Safety sud Health's luting
of workers with anglosarcoma EPA
agrees that there arc questions concern~
Ing the level of exposure and in soms
cases the pathology of thess czses not
involved directly in Dolyvinyl chloride
and vinyl chloride productiion. Thess une
cerisintles are stated In tho approprinte
tootnotes of the Scicnfine and Technical
Assessumient Rerort on Vinvl Chiloride and
Poluvinyl Chloride (RTAR) wheoro the
anglosarcoms cnses aro llsted. However,
n lvlh of l.huc unuﬂunues. in view of

N "o
'n"’i . A
RN e Bt

LT aeagL

the poasible exposurs patterns, thew
cases cannot be igriored n the evaluation
of the potential public heallth problems.
With regard to the allezed overstated
emiszion levels, the uncontrolled emis- -
sion levels reported by EPA were basad -
on 1974 data. Thia qualification was
stated wherever emisston dats were Dre-
sented. EPA recognizes that emissions
have been reduced since that time, and
stated this In the preamble to the Dro-
posed standard, EPA decided not to
gather more recent data on emission
levels, becatuse these emisston levels ars
expected to change, and gathering the
data would taks considerable time both
on the purt of EPA and o the part of
Industry. Since the purpose of the stand-
ard is to minimize emissions, theve wors
current data would not oifcgt the stand<
ard jtsolf, The 1974 emission levels wers

also used in diffusion nrodeling to projecd ...

maximum ambient alr concentrations -

around tmeontrolled plants. Thesy maxis
mum &air concentrations would probably
be lower If 1978 emission levels were used. ¥
This would reduce the relntive impecs
of the standar? below that'derseribed n
the Standard Support and Environmene &
tal Impdet Statement, but would not.-:
affects the basis of the standard itxelf,  »-
(3) Approach for Regulating Vinyl- -

2

Chioride Undar Seciion 113. Two aue=.":

proaches oilher than wsing besy nvaile
abls somtrol technolory were sutceited
by the comruenters for regulating vinsl
chiorida under soction 113. The first was
to ban polyvinyl elioride products for
which substitules are currently avaliable
and 0 mmllr phase ous other polye
viny! ch vmmu u. luuumm
are developed.

In the preamble to the proposed .tand.
ard EPA spectfied its reasous for nos st~

" ting & vers emismion limis for vinyl.

chloride, as follown: (1) There are bene- -
tiefal uses of vinyl chlorids products for - -
which desirable substitutcs are not rende
liy avnilable; (3) there ara potentizliy -~
adverse bealth and environmemtal im- -
pacts from substitutes which have nod -
besn thoroughly studied: (37 therance n

gscZi 1dn

number of employecs, partictlarly (o tho © -

{abrication industries, who would bow
come a8 least temporarlly unemployed;
and (4) contro? technolory fs nvallchle
which 18 capable of sulctantially reduc~
ing emisstons of vinyl chlotide lntc tho
atmosphere.

EPA agrees that lubstmtu do extst or
couid bes manufactured for most poly-
vinyl chloride uses. Hoswrever, in generad,
these substitutes do not have some of the
more destradble characteristics of polye =
vinyl chiloeide, such a3 nenfinmmability,
If vinyl chioride and pulyvinyl chioride -
wore bauncd, other substitutes tith °
thess more desirable oharmcteriztics
would Itkely be developed, There 13 o rick -
that thesc subsUtutcs would also have
adverse henlth or environmenial ¢ Toots,
Bines cautrol measurcs are avail:lle
which ean reduce vinyl chilorids em's-
sions by 90 pereent or more, ié docy rot
seem prident to redice einis:{ons Ly the
reciaining percentage snd tato tha risk
:J)ntrcduc!u new qutested ch..mlcm

‘ttqul.red by scctlon n.um unm of the environmens, ¢ - S
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*  Anclhier approach suggested by the
commenters was W base the standard for
sach individual emisciom polnt on cost

sus benefit. Bevernl of the fugitive
Assion sources were named specifically
as oncs for wirlch the costs of control
were substantially highor than the bene-
fits. Although EPA did dctermine & cost-
benefit ratlo for the controls required

‘for & number of emlssion points, EPA

-~ does ot belleve auch a ratio is an appro~
* prista basis on which to cet & standard.
Bection 111 of the Clean Alr Act provides
for the dcvelopment of standards based
om best control technology (considering
cosis). Even under section 111, however,

.standards are not based on a fine bal-

, ancing of costs versus bencfits, Instead,

© posta are cansidered in terms of the af-

‘fordability of the control technology re-
quired to achicve a given emission level
.and the economie impact of possible
standards on the Industry in ques-
tion. Unlike acction 111, sectlon 112 does
no$ expliciily provide for consideration
of costs, 30 it would clearly be inappro-
. priaty to considar costs to a greater ex-
" tent. under section 112 than would be
dops undcer scction 111, As discussed in
1the preambie to the proposed standard
_ Sar_yinyl chloride, EPA bclieves costs
‘may be considered under section 113. but
only to & very limited extent; e, o
“assurs that the costs of control technol-
QY 0re not grovsly disproportionate W
‘$he amount of emission  reductlan

rechisved. In comporison with other
smission points, the costa of controlling
$he fugttive cmiscion sources mentioncd
by tha comuienters are relativoly small

w with the amount of emiasion
uction achieved.

) ‘Beversd com.mcnteu recommervied
uldl.nc to the rcyulation a provision for
» gEcess emissions duribg startup, shut
dovn. and malfunction. EPA considered
this -comment, and decided that this
addition is not nocessary for the vinyl
chioride standard. Startup and shytdown
of the process has csaentinily no effect
¢n emissions to the atmosphere for poly-
vinyl chloride production, and technology
oxis\s 10 pvokl exccss emissions during
startup and shutdown at ethylcne di-
chloridgviny] chloride plants. We do nod

‘ beliove plants should be allowed to emit
oxC emissions during malfunctions,
thenrorl ’:ny requiring them to shus

K (I) s«tmm of source categories. Tn
the preamble to the proposed standard
EPA recognized that some amall research
and devclopment facliitles may exist
whera the emissiots of vinyl chloride are
insignificant and covering these factlitica
undor the standard would be unnecessary

. and innpprowriate. However, EPA did nos
have suilicicnt Information available to
‘eiearly define which facilitiex should be
excluded from the standard, and
encournged intoreated partics to submit
suchk Wformation dwing the commcent
period. Basod on the mfermation sub-
rutted, FI'A dectded to exenpt poly-

viny]l chloilds renctors and associnled.

4ie atcpdard 1f the reactors are wacd

lyaneut front applicantlity of all party
Qacscanh shd developrachié n.ml lLiave @
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tapacity of ne more tham 012 m* (5Q

gal). Reactors in this alze rADZE CAN FEN=
erally be found in a laboratory, whirers
the lirger reactors are typicadly plod
acale facilities. Emissjons from loburatory
acule equipment are rclatively smell, and
application of the controls rcquired by
theo standard would be expensive and ime-
practical. EPA also decided to exempt re=
earch and development faciiities con-
taining reactors greater than 0.19 m* (50
Rol} and no more than 4.07 m® (1100 gal)
in capacity from all parts of the standard
except the 10 ppm lUmit for reactors,
strippers, monomer recovery systems, anct
mixing. wetghing and holding containers.
EPA decided not to require these facil-
ties to meet other parts of the standard
because of the technical problema ine
volved in doing so. For example, the
standard for reactor opening is basced In
part on reducing the frequency of open=
ing the reactor. Research and dovelnp-
ment reactors have to be opcned alter
every batch for thorough clenning. Aligy
siripping technology is devcloped indi-
vidually for each resin in resenrch and
development equipment. Therefore, at-
tainment of the stripping iimitations in
the research and development cquipment
would not always be possible. The 4.07
m* (1100 gal) flgure was sclected as en
upper cut-off point becauce thers ars no
commercial reactors smaller than this,
{4) Emission limits. The only major
change in the cmission limils between
proposal and promulgation !s the addle
tion af a provision for cncrgancy manual
venting of vinyl chloride from reactors
to the atmosphore. The prepoted stand=
ard prohibited ail manual venting to the
ntplomhsu. In the preamble to the pro=
posed standard, EPA Invited tnterested
peraons to comment on whether permit-
ting manusal venting to the atmosphere
could result in overall lower emissions.
Thaere are several mecthods avallable for
preventing relief discharges from reac-
tors, one of which is manual venting of
part of the reactor contents for purposes
of cooling and reduction {n pressure
within the reactor. The higher the tem-
perature and pressure within the reace
tor, the greater the amount of vinyl
chioride which has o be removed to
bring the reactor under control. Mnanual
venting can be done at & 10wer pressure
than the pressure required to open the
relief valve. For this reason manuasl vent-
tng e¢an result in lower emissions than
would ooccur by allowing the reactor to
discharge through the relicf valve. Fur-
thermore, & manual vent valve 1s vnder
the control ol an operator and can be
closed. A relief valve may beconie clugged
with resin sand not close. The result
would be loss of all the renctor contents,
The contents of a rexctor can be man-
ually vented to a gasholder or other hold-
ing vessel. However, In some cnnes, such

* aa during savere weather coixlitions, sov.

ernl reactors may be out of contrel at
one time., There would be Inmsufcient

holding capacity under these conditions
to manually vent the ecntents of all the
reactora to & gasholder, Therefore, when
atl gther measures to prevent relicf valye
mscbmn have been ezhmut.cd. mnnu:n

,_< .yi
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- operating c-
standard stated that thers were to e .

venting will be permitted as a 1ast resotd -

before the relief valve opens. The sama
nottfication procedures are required tor
manual venting o the aunosphere as are
required for relief discharges.

‘There are aevera) changcs tn the pue
merical emission lLmils in the promule

gated standard. Except for the standsrd -

for reactor opening loss, thase changes

siniply involve conversion to the Interna-- *- . .

tional Systern of Units (8I). There was

an error involved In the original calculn- ;

tion used to derive the atnndard for reac-
tar opening, Correcting  this error dou- °
bles the allowable emissionn. It la em~
phesized that the chiange in this stand-
ard is a correction, and not a change in

the Intens for the degree of control re- ' '

The proposed standard required the..
fastallation ‘of a rupture dirc beneath
each relief valve to prevent leakage Iromn

the rclief valve.. A provision has been. -

added to the promulgated standard so

that a rupture disc is not required 1f- ;
the relief valve is tied into & process lina ~ ' - ¥

or recovery system. Im thiy case, any
leakage from the reliet valve would bc
contained.

The regulation for obtaning v!nﬂ
chloride samples has heen changed to 20 "
praocedurs. The pmposeﬂ

no emissions from taking the srmples.

Beveral commenters palnted out that the
use of the word “no” would maks this -
regulation impractical to enforos. There- . -

fare, the promulgated standard specifiey '

the operating procedure which CPA orig-
inally intended to bde w:od to control
this source. 'Thls revision is only a changa-
in wording and does not represent &
change tn the level of the standard. '
The regulation for taking samples hoa
also been revised to apply only to sam-.

0. R
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plea containing st least 10 percent by -

weight vinyl chloride. This is consistend - <. ...

with the other paris of the standnrd -

which spply to equipment “in winyl
chioride servics.” “In vinyl chloride serve
ice” distin between situatlions -
where vinyl chloride {s clearly tnvolved
and situationa whers vinyl chloride 1s &'
minor component or contaminant, and
ll defined in promulgated §61.61¢1)

méans that & picce of equipmont come .

tains or contacts either a liguid that s
at least 10 percent by welght vinyl chlo=

ride or a gas that is at least 10 wc% -

by volume vinyl chioride.
The proposed standard required a viny}

chloride monitaring system for continde -

ously messuring vinyl chloride levels both-
within the plant (for lesk detection) and
within stacks. Tha proposad standard did
not outiine roquired specifientions for the

monttoring system, except that it wna 0 .

analyze the samples with gas chromatog=
raphy, or if all hydrocarbons were as-

sumed to be vinyl chloride, with Infrreed -

spectrophotometry, flame lon deotesticn,
or equivalent. It required thal ench plang
sabmit & description of i3 monltoring
systera to FIPA, so that LA coild deteor-
mino wlicther It was peccpt:hle or not.
Comients wera rocclvcd fidicating o
neod for EPA to specily rome eslierts for
Judgiur the acceptabllity of moniloddeg

watcml. The ucum.v of uu wunltoge
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1”:‘."- T4,

et




Ing syslem would be peinted to the fro-
; ‘quency of ealibration. Thercfors, LA
has included in the promulgated oland-
ard reguirements for the froquuey of
-calibration and procedures to be carricd
-out In the calibration of the monitoring
{instruments,
C e + The portable hydrocarbon d:tector re-
L quired by the proposed standard was ro-
quired to have a sensitivity of & ppm.
, Comments wers recelved Indicating that
" instruments in this sensttivity range are
S .dellcato and require conilitiing malnite=
~..7 .. nance, The portahle hydrocarbon detec-
... - toris required for Xak detection and for
- ,.,-measuring vinyl chloride concenirations
- .. -Ins[de the equipment before opening it
A 3 ppm gehsitivity ia not necded in
--efther case, and the requircd scnsitivity
* has been chanred to lo ppm 1n the pro=
- mulgated standard.
4+ » The propoced standard contained s
singly regulation for compres-ors. The
gmmulgntcd standard has sepersts regue
. Iitlons for rotallng and rocivrecating
-eompressors. Thia L3 connistent witlitar-
. ing scparnto requlations for rotating ond
. feciprocating prumpy in both ths prow
«posed and promulzated standands,
'# -Becllon 81.68 of the proposed standard
o %79 provided for the use of equivalent metit-
-, “ods of contrel wlich have been approved
by EPA. The yrromuizated standard re-
Ruires that the plant owner or operator
subtit & request for determination of

P4 equivaloncy wilhia 30 dogs of the pro-
&,,._s;w' ‘mulgation date If thie alternative control
Jid . method 18 tntended as the diind means

~¢”.3" of control. The purpose of this is to pro~
© w - ¥idetima for IPA to evaluate the method
L detfore the plant hos to be th compliance
¥, . Alor existing sources, 90.days after the
"r.: ‘promulgation date). EPA aiso suggests
that this requcst for determination of
J'equivalcney be saccointpanied by a re=
quen for walver of compliance purnuant
- -4 section 112(c) (1) (BX{ti) of the Act
‘The request for a walver for compliance
- should provide for the case where EPA
‘determines tiiad o method iy not equive
‘<x‘.- s~ alent and the plant nceda to purchase
Sume other equipment In no cexe will the
‘., walver of compllance be extended beyond
T wo yea.nrrm t-hadnuolpromuln

.,
Caeh There are soversl wordm: clarifica-
" lons which have beer made In the pro-
‘mulgated standard. The dcfinition for
- “tn: vingl chloride service” (§ 60.61(1))
i haa been clariflod by staking thnt it
. meany squipment that contactg vinyl
chloride s well os equipment that con-
. tains vinyl chloride. This would Include
. such equipmcnt os ngitators.

Words have heen added in §§ 81.62,
61.63, cnd §1.64 to clarity that the 10
L ppm emdssion limits do not have o be
met when equipment hos alreacly been
opened in coiupliance with the regula-
tlon for ppeaing of equipment. EgQulpe
“ment that hos met th: opening of
- uinent regulntion ¢an cotitain maore
_thaa 19 ppm vinyl chiloride ond would be
in violatlon of the standard if thls

statemzot were not {neluded,
The reaniremenis or s¥pping poly-
Yingl cllxlile ronina ta spcclficd levels

'_luu.a been reyisad i 1§ 61.04¢0), OL. 87
Lt : oA .

o
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(UL, and EL70(e) (2v¢iy s0 that
messucerment of the vinyl chiluride levels
in the rcrinc i3 to Le wode immediately
after strippioyg 1 completed ratler than
as the resin s bring transferred out of
the stripper. This allows a plant to carry
out operiitions in a stripper nfter atrip-
ping has becn comipleted Lut hefore {t:ls
transferred out of the siripper. This ts
consistent with the original intent of the
standard.

The regulation for loading and unload.
ing lnes in f61.£5(b)(1) hos been re~
vised %o clarily that it applies only to
itnes that are disconnected after each
loading or unleoading operation. Perma~-
nently installied pipelines that are opened
infrequently for inspection or maints-
nance, for example, are covered by the
opening of equipment regtidation rather
‘than tho loading and umoadlni llm
reguiation.

The remvation for Innrocess wuto-
water In tho proposcd s*andard could
have been mb-aterprcied to.require n-
dividual  trcatment of  wastewater
streams, Bcction 61.85() (DY (1) of ths
promulgated standard nlarifica that
wastewnter strecams that nre reguired to
ba treatad (e, thoss conlalning greater
than 10 ppm vinyl chioride) ean be com-
bined to be treatod. However, waste-
water sireanms that contain greater than
10 pom vinyl ¢hlorlda cannot be come
bined with wnslewa’er streama that cone-

tatn less thian 10 pnm vingl chloride be--

fore treatmeat: ile., dit'vlon cannot be
used to mect the standard,

Tlie commenters recommendcd several
changes Ia the emistinn. Mimits which
have ncé been incomperated loto the
promulgated atandard. These arg die
cussed in the following porpraphs,

It was recommended that the requires-
ment for double mechanical seals on
pumpa, compressors, nnd ag trtors be re=
moved bocause the single seals currently
used on this equipment have sm:ll extis~
sions and are more reliable than double
mechanical acals. EPA is awars that each
fugitive emfssion scurce, such as ons
pump, taken by itsel? causcs relatively
small emissiona. Fugitive emizsicns cone
sldered as & whole are a significant
source of emicsions, howaver, and the ine
tent of the standard fs to roeluca these.
Double mechanical sasl pucy’a fes con-
monly used in the Industry for emiaion
reduction. Seallcss pumps or equivalent
systems are avatiable as options ta double
mechanical scals.

The commenters recommended e
creasing the svernging ttme for the 10
pPm. Mimits and the emiczion iimita for
reactor opening and stripping to 30 days,
Bome of the commenters apparently
thought that the 10 ppm iinits had to be
met on an instantaneous basls. However,
since the performance test for determine
ing compliance gonaluts of three runs for
a minimum of en hour ca<h, the aver=
eging time for the 10 ppm tinit 13 at least
three hours. Increccing the averaging
tima to 30 days for any of the emisston
lintts would permit highere penk emiy-
slon levets. 1XTA haa determtacd (hui this
s nelther dectrpble nar s oo Lty

Bome cowmenters reqjucited thas the
“HPNBI Icvels for dlspcxr.ton resiug bo

¥ . o

Pty

made the same ar for o'l reving rud
others requested that L' 7 Lo, 1o
stringent. EPA declied fan to mzle e
standard for stripping o . nrskan v ins
thasame as for othee re di s bocawr - tha
1y sulllcient evidence to ludlcalz {h:t
thess resins ars more duficidt 19 gle:p
than otirer resins, With recard tu mlits
ing the etripping levcls jor ci: -rri a8
resins lcsa stringent, only cazai thig

manufacturers of dizpersicn resing s ) r:- .
clfically commented ihet the ol per: icn

tAmrs

resin stapdard should bLe msade Ioss
stringent. Only two of revuratl grades of
dispersion resins mAde by tills comr.ny
cannot moet the 2,600 p3 wmit. "Lhe
proposed standard takes itto cotu.id dru-
tion that some resing are 1cre dill.zult
to strzip than others by praviding for
aversging among different #.o:ins,

(8) Testing, rerorting., cud rocord-
keeping. There are gaveril relntivelg”
minor chanzcs In tha t=tire, repraaiing,
and reeordke2ping roquitemuonts. A pro-
vislon has btzen added to § 2167 wilh
requires that stack gas sempi:z {.ica
with Test Methnd 108 ere to be snnj,ced
within 24 hours. This s covaslsicn
the requircments In the prepo.
3Method 104 The promuul«ited standard
slio specifies thot In av:cauing the ree

-

sults of the threa runs rcquired Ly Test i
hiethod 106, & tlme-welghted averags s~

to be used.

One commenter requssted that the .
oxygen ccntent and motuce cuntont da
specifiod for the 10 ppm conccatratlion
standards. The proposcd stanudard spaci-
fled that the vinyi ehloride comeenteniion
is to be correctid to 10 percont oxygen
wet basis) if combustion iy used as the
contenl measure, In tho prowtignted
standard, this requirement has been ex-
pladed to all controt measures. .-

A provisionn hes bean added ta the
promulgated standard which states that
it & reactor Is also usad as & strinper, the
resctor cpening emicytops may bs doters
mined tmmediately foiloning the strip=
ping operation. I a reacior is alio used
a8 & atripper, the fexin iy in the toactor
when It 1a opencd, This picana thinat vingl
chloride in the rcoin which hing sivcady
becen stripped to scceninbla lédlz cun
escape from the re:in =3 Licome part

of the renctor opcning locs. It 13 EOLs
intant that once & ro.In hirg kezastrinped

0 the required levels. thet cadditivnal
eontrols are not requlred. Uinlar th2 new
provision, wiuyl chlotide ccaring from.
the restn after it has been stripied to
acosptable levels is not counted na pars
of the reactor opening loss.

A aectlon roruiring continuows monte
toring of stacik emissions has been adided .
to the promuigated standuril The con«
tinuous monktoring of stecz emisilons
was required i the projiozed standard,
The addition of a specililc paragraph for
emission monltoritig gxfves ocaly to
clarify the requirenons,

The standard has been revtcd so that
the tnilal report requires & “d. sorl; tloa”™
ratlier than a “detalled deseription” of
the ejulpm~nt tred to ¢ondil fe-tivs
emlb-aione. LCeverrl cown: t -3 pantad
out that a datuiled die o Lol we il
contain propriciary Luorci.con E2A
urea thn & detatled deserfyidna L e

4
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C{ufttad repord 4w unneceasary. It addl-

-

- for information it

tional information is needs$, EPA can
vhtain It undersection 314 of the Act and
the plant con requess conflidentint treat-
nent In accordance with 40 CFR Part 3
belicvea to be

e pruponed standard required that

" ‘& seiniannual report be submitted every

‘180 doys. The promulgated standard
. Specifies dates for the submittnl of the

“" reports, It also specifies thas the first

v

llv

semicnnual report does not have o be
. submitied until at least sizx monthe after
tbc tnitial report iz submitted.

7. 'The standard has becn revised 0 elim-
inate tho requirement to record the cause
of any leak detected by the vinyt clilo-
ride detcector, the action taken to repair

v..the look, snd the amount of time re-

r

quired to repair the leek. EPA is con=
_cerned only that lenks aro detected and
.. repaired. That this has becn done ¢an be

“ established by looking at the strip ehart
+ record of mecasurements made by the

+
s
>
.

. viny! ehloiide detector. These records are
stiil reauired for tho portable hydrocar-
bon detoctor howevar. ‘

Several commemntators recommended

’f l.hst the companics be allowed an extra

‘u

1.
R

R

‘$we wecks to submit to EPA data from
;. the initinl performance test They also
> ‘petommended that they submit the data
"~ py regulaz mail rather than registored
- yanil. EPA has not adoptcd either of these
mendationa. A source is supposed

be in compliance with the standard
‘within 80 days of the promulgation of

! the standard. The standard requires that

. the emisslon tests de done within the
%0 doy period, and permits an extra 36

ays for detcrmination of rosults. The
purpose of using registered matl is to
* gdocument the fact that emission data

+* have been sent and recelved. This way

' ..

i
.

_‘.

, ¥ the results are loat in the mail, there
> will be no quostion that they were sent.

(8) Test mcthod. Test Method 108 has
" been changed to recognize that on a gas
.ehromatograph equipped with 8 Chrome
osorh 102 column, ocetaldchyde may
intcrfere with the vinyl chloride peak.
,When a samyple is expected to contain
.acetaldchyd:, a secondary column as dow
‘seribed in section 4.3.2 muss he employed.
‘Mara spectroscopy or another absolute

,' annlytical tcchuique 18 required to eon-

frm the vinyl chloride peak obtained

7 with the gas chromatograph, only if peak

resnfution with the secondary column is

- ‘';mnt successful,

In section 4.1.4, aluminized Mylar bags
¢an be subztituted for Tedlar tags. EPA
now has data to allow this sudbstitution,

" prosvided that the samples are snalyzed

Ve

within 24 hourz of collection.

In scction B.1.3 of Test Method 106
tho requirement to use “oxygen gas” has
been replaced with “oxyren gas or air, as
vequired by the dctoctor.” Several com-
mentors stated that most gas chromato-
graphs are detizned to use hydrogen and
air for thelr §flame detoctors. When used
in this way, they cre capable of detect-
tig 0.3 ppm vinyl chlorkle in afr. This is
sensiiive cnoush for mouitoring the 10

i emission lunits lupu!nted m the
-Lmd;r.l. . S TS
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In section 8.4 of Test Rethod 100 the
requirement for an automatic {ntegrator
has replaced with a requirement {of
8 dise integrator or planimeter for meas-
uring peak area. This change la in re-
Sponse {0 & comrent which states that
sutomatic integrators are unneccessarily
elaborets and expensive.

A new section G.5 has becn added to
Test Mcthod 1908 which rcquires detere
mination of the water vapor content of
the sampling bag by measuring the ame
blent temperature and pressurs near the
bag. The vinyl chioride concentration of
the bag can then be reported on & dry
basis. A provision for cheeking the rigid
contamer for leaks has been added to
section 7.4 of Test Mcthod 108,

The only change in Test Method 107 {8
the provision in Sectlon 5.3.2 for use of

C as well as Carbopek A.

AUrnomrrr: Section 113 of the Closn Al
Act a3 added by sec. 4(a) of Pub. L. 91-004,
B4 Blat. 1628 (42 US.C. 1837c~7; Acotion 114
of the Clenn Alr Act, na added Dy scc 4(a)
of Pub. L. §1-604, 34 Stat. 1687, and amended
by Pub. L. 08-310, ene. S(a) (4}, B8 Stat. 359

VM 18570-9); Eection t01(a) of the
Act, as smoended by weo. 15(a) (3)

an Air
of Fub. L. §1-604, S4 Btas, l'lll l” U.58.0.
1837g(n)). .

DIM Oclobel 12, 1910.

ot Jons QUARLES,
. - Acting Administrator,
Pl.rt 81 of Chanter 1, Tille 10 of tho
Code of Fedcral IRemulations i3 emended
as follows: The tahle of asctiona for Pars
61 is amendcd by adding a list of scctions
for new Subpart P and Part 81 &
amended by ediing a now Buhmt ’
reading ag followa: -
m F—Matieral Cmissian tw{b M

{43

%

.

Bee. ¢
61.60

n.et
6143
a1.e9
4164

61.08

Applicablity.

Definitiona.

Xinlseion standard for’ .ehmo dat-
chloride plaunta

n standerd for 'lu’l Ghlm

plants,

Emision standard for pdyvlnn chlos
ride plants.

mun standard for ethylens M-
chloride, vinyl chlozide snd poly-
viny chiortde plants

. 61.68 Equivalent equipinent and procedures.
‘6167 Emitslon tests. S
61.88 Emission monitaring. R
61.49 Initlal rcpors. M ]
4170 Semisnnusl report. e

6173 Rscordkeeping. ;

Autwmonrry: Bection 112 of the Clonn Afr
Act 48 added by sec. 4(s) of Pud. L. 81-804,
84 Stat. 1088 (43 UA.0. 18570-T); scction 114
of the Clean AIr Act. & added by s2c. 4(s)
of Pub, L. 01-804, 84 Stat. 1687, and amended
by Pub. L. 93-318, 280. 6(a) (4), 83 Stat. 350
(42 USC. 18570-0): scction 30i4s) of the
Clean Alr Act, &a amended by eac. 16¢c)(2)
of Pub. L. 91-804, 64 Stat 1713 (42 vAC
1887ga) ).

Subpart F—Nationel Emlisalan summa

for Vinyt Chlaride ]

QGI.M Applicability.

(a) This uubp:nt applics to plants
which produce:

(1) Ethylenc dichleride br raction of
oxXygen And m'd.roten chlcr!d. wm;

R

. |' . Ay

and/or
(3) One or more polymers eonlalning
my fraction of polymerizad vlnyl chlo-

() This subpart does not apply to -
equipment used in research and develops
ment if the reactor used to polymoeilry

the vinyl chloride processed in the equipe . - -

ment has & capocity of no more uum
0.19m" (50 ge!).

(¢) Sections of this subpart other thm
§81.64(a) (1), (B, (e}, and () do nok’
apnly to equlpmen: used n research and

development If the reactor used to po~ .-

lymerize the vinyl chloride processcd in -
the equipment hos & capaetity of grester

than 0.19 m* (50 gal) nndno mou t.hu.a :

4070 (1100 gal)s
§ 61.61 Definhiona.

mmmMmbﬁrtuadénnm : IR

fn the Act, In subpart A of this part. or -
in this section as follows:

(8) “Ethylene dichloride plant® ln-.-,:..

cludes any plant which produces sthyl=

ene dichloride by reactlon of oxygen and ..

hydrogen chloride with ethylcne.

(0 “Vinyl ehleride plant” Includes . .-

any plans which praduces vinyl chloride,

@) “Polyvinyl ehloride plant” Includes -
any plant where vinyl chioride alone op

in combination with other materinls ia .

(d) “Slip gouge” menns & gauge which - «
has a probe that moves throucn the gns/ . -

liquid Interface In e storage ar transfer
vessel and.indicates the level of vinyk
chloride in the vessel by the physical -
state of the material the gauge dis-

fe) “Type of restn” moans the brosd *
clamsification of resin rcferving to the
basic manufacturing process for produge .
ing that resin, including, but not limited
{0, the suspension, dispersion, latex, bulk.
and solution processes.

( “Grade of resin” means the lu}h RS

diviston of resin classifiontion which de-
scribes it as & nnique resin, i.¢, the most

ther subdivision.

(g) “Dilspersion resin® means & l'csm
‘manufsactured in such away sa to form
fuid dispersions when disperscd in o

¢ or plasticizer/dlluent mix= ‘

(1) "Latex resin” means & resin which

by & polymerization procesy «.<:

i produced
which initiates from free radical eatalysg .
sitos and is sold unclried.

(D “Bulk resin’ ‘menns s resin which'
18 produced by a polymerization process
in which no water is uscd.

<) “Inprocess wastewrater” means any
water which, during manufacturing or
processing, comes Inio direct contach
with vinyt chioride or polyvinyl ehlorlly -
or results from the productlon or use of
any raw motertal, intcimaodiate prodiet,
finished product, by-procuct, or wasty
product containing vinyl chloridy or

olzvinyl chlorlio but which has nog
sn (Lchur,od to A wastewater treate
ment process or dischinrzed untrented aa

. wostes/nter,

tk) “Westewater treatmcent proreqs™
facjudes any process qph.h n:wd!ucs
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- gharacteristics such as BOD, COD, TSS,

and pH. usually for the purpose of meet«

ing efiuent guldelines and standards; it

does Not Include any process the purpose

of which is to remove vinyl chloride from
. water 0 mest requircmenh of this
.- subpart. .

n (I» “In vinyl chloriie service” means
v that & plece of squlpment contains ot

" contacta elther a liquid that is at least

.. 10 percent by welght vinyl chloride or a

" gne that 1s at lenst 10 percent by Volume

vinyl chloride.

" (m) “Standard operating Droceduro"
means a formal written procedure off-
cially adopted by the plant owner or
aperator and available on a routine basis

-." . to those persons responsible for carrying
4 out the procedure. -

. (nY "Run’” means the net veriod of
. time dutin. which an emlaston umplo s

" collstted
(o) “Et.hylcne dlehlorldo purification”
o includes any part of the process of ethyl-
., sne dichloride production which follows
‘sthylene dichloride formation and in

. which finished ethylene dichloride 1s
el produced.

- (p» “Vinyl chlortde purification™ in-
’ cmu any part of the process of vinyl
' ride production which loliows vinyl

chioride formation and in which finished

: ‘yinyl ehloride is produced.

. > . {q> "Reactor” includes any vessel in
which vinyl chloride {s partially or totally
polymarized Into polyvinyl chloride.

{r) "Reactor opening loss” means the
smissjons of vinyl chloride occurring
when & reactor is vented to the atmos-
phere for any purpose other than an
qmergency relief discharge as defined in
] £1.88{n).

~ - (s v@tripper’ includes any vessel in

wbwh residus! vinyl chloride is removed

. trom polyvinyl chloride resin, excepd

W' bulk resin, in the alurry form by the use
ERI ‘of heat and/or vacuum. In the cass of

+ i bulk resin, stripper includes sty vessel

“7 e ‘which s used t0 remove residusl vinyl

2y ¢hloride from polyvinyl chloride reeix

v+ immediately following the polymeriza~

. tlon step In the plant process flow.

230 g §1.63 - Emisslon stundard foe ethylens
Cpeest s dichleride plants,

"’An Gwnier or operator of an ethylene
dichloride plant shall comply with the
* .7 pequirements of this section and § 61.68.

: ~ {a) Ethylene dichloride purification:

_The concentration of vinyl chloride in
_all exhaust gases discinrged to the mt-
mosphere from any equipment used in

, ' - gsthylene diehloride purification is not

. o exceed 10 ppm, except a8 provided in

- § 41.85(a'. This requirsment does not

apply to equipment that has been

opened, 1s out of gperation, and met the

« rgquirement in § 01.88(d) before being

epaned.

. (b)Y Oxychiorination resctor: Except

" 7. a8 provided in § 61.85(a), emlssions of

v © viny} chlorikle to the atmosphere from

ench oxychlorinntion rrcacior are not to

exceed 0.2 g/kg the 100 percent cthyleng

© dichlorids product from the ouchlorl-
e nauoupmeu.

PP N
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$ 60,63 VFniwion atandard for - vimy?
ehloride plunte,

An owner or operntor of a vinyl chlo-
ride plant shall comply with the require~
ments of this section and § 81.85.

18 Vinyl chloride formation and purt-
fication: The concentration of vinyt
chioride in all exhaust gases discharged
to the atmosphere from any equipment
used in vinyl chlorids formation and/or
purification is not to exceed 10 ppm, ex-
cept as provided in § 61.85(a), This re-
quirement does not apply to equipment
that has been opened, is out of operation,
and met the requirement In § 81.85(b)
18) (i before being opened.

§ 6164 Emission stundacd for polyvingd
chloride plants.

An owner or operator of a polyvinyl
chloride plant shall comnply with the re«
Quirements of this sectlon and § 61.85.

. (a) Resactor: The following require~
ments apply Lo reactors: )

i1) The concsntration of vinyl chio-
ride (n all exiiaust gases discharged to
the atmosphere from each reactor is not
to exceed 10 ppm. except as provided in
paragraph 8r(3) of this seétion and
3 81.86(m.

(2) The reactor opening loss from each
veactor Is not to exceed 0032 § vinyl
chloride/Kg 10.00002 lb vinyl chloride/
loy of polyvinyl chloride product, with
the product determined on a dry solids
basia, This requirsment applies to any
vessel which 13 used as a reactor or as
both a resctor and & stripper. In the
bulk process, the product means the
gioss product of pupolmormuon and
postpolymerisation.

13y Manusi vent valve dlacmm. Ex-
cspt for an emergency manual vent valve
discharge. there is to be no discharge to
the atmosphere [rom any manual vent
valve on & polyvinyl chloride reactor in
vinyl chloride service. An emargency
manual vent valve discharge means a
dischurge to the atmosphers which could
not have been avoided by taking mens-
ures to nrevent the discharge. Within 10
days of any discharge to the atmosphere
from any manual vent valve, the owner
of operator of the source from which the
discharge occurs shall submit to the Ad«
ministrator a report in writing contaln-
ing information on the source. nasure
and causs of the dlscharge, the dats and
time of the discharge. the approximate
total vinyl chloride loss during the dis-
charge, the method used for determining
the vinyl chioride lose, the action that
was taken to prevent the discharge, and
measures adopted to prevent future dis-
charges.

(bv Stripper: The conccntratlon of
vinyl chloride in all exhaust gases dix-
charged 0 the atmosphere from each
stripper ia not to exceed 10 ppm, axcept
as pravided In § 61.65(s). This require-
ment doos not apply to equibment that
has been opened, is out of operation. and
met the requirement 10 § 61.65(b) (8) (1)
befors being opened.

(e) Mixing, weighing. and holding
contatners: The concentration of vinyl
chloride In all exhaust gases discharged
to the atmoaphere from each mixzing,
weirhing, or holding contatner in vinyl
chiorids service which precedes ths

- PR

- . ' L. .. s -
, i 46363
stripper (or the reactor if the plant has -
no atripper? in the plant process flow is
not Lo exceed 10 ppm. except as provided
in § 61.85/a). This requirement does not
apply to equipment that has been
opened, is out of oparation, and met the
requirement in § 81.88(» m (l) belon
being opened.

(d) Monomer recovery system. m
concentration of vinyl ghloride in all ex~
haust gases discharged to the atmona-
phere from esch mMoONOMEL TeCOVEry sy~
tem is not to exceed 10 ppm, except as
provided in ¢ 81.85¢a). This requirement
does not apply o equipment that has
been opened, Is out of operation, and met
the requirement in § 81.83(b) (8) (1) be-

fore being opened. [N

(&) Bources following the atﬂpper(n H
The [following requirementa apply to
emissions of vinyl chloride to the at-:.
mosphere from. the combination of ail
sources following the stripper(a) (or the
resctor(s) if ths plant has no strip-
per(z)} in the plant process fiow in.
cluding but not limited to, cantrifuges.,
concentrators, blend tanks, filters, dry<
ers, conveyor sir discharges, baggers.,
lh:::se containers, and inprocess wuloo
w e

(1) In polyvinyl cbloride plants u.lln't
stripping technology te control vinyy
chloride emisaions, the weighted average
residual vinyl chloride concentration in
all grades of polyvinyl chioride rasin
processed through the atripping opera-
tion on each calendar day, measured
immediately after the stripping opera-
tion Is compieted. may not exceed:

(b 2000 ppm for polyvinyt chloride -
dispersion resins, excluding latex resins:

(1 400 ppm for all other polyvinyd
ohioride resing, including Iatex resins,
‘annnud separately for euh t.yp. ol m.

(2) In polyviny! chioride plants cone
trolling vinyl chloride emissions with
technclogy other thas siripping ar.in
addition io stripping. emissions of vinyl
chioride to the atmosphere -may no!
exceed: [

2 g/kg (0.002 1h/lb) product l
the stripper(a) ior reactoris) it the ..
plant has na stripperis) ) for disporsion
polyvinyl chloride resina; excluding lates
resins, with the pl'odunt dctmnlmd on »
dry solids basia:

) 04 g/kg cooou lbmn

PP N

productk

from the strippers [or reactor(s) if the - °

plant has no atripperis)} for all other
peolyvinyl chloride resins. including latexn
resins. with the product detlrnlned od

a dry solids
§ 61 .65 Emlunn Sulued for rﬂnlrn-
vinsl chinrlde swd. puly-
vlml chloride planie. -

An owner or operator of an ethyleno
dichloride, vingl chloride. andsor polve
vinyl chloride plant shall comply with
the requirements of this section.

{a) Relief valve discharge: Except !& .

an emerzency reltef discharge, there is -
to be no discharge to the stmasphers .
Irom any relief valve on any equinincit
in vinyl chiloride service. An emergcicy
rellef discharge means s discharge which
could not have besn aveided by taking
measures to prevent the discharygs. Withe
in 10 days of any relief vaive duchul’le-
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the owner or operator of the source trom
. which the relicf valve dischiarge accurs
shall submit to the Administrator & re-
port in writing containing informstion
o tha source, nature snd cause of the
discharge. tho dale and time of the. dis-
charge, the approximate total vinyi chlo~
- ride losa during the dlscharge, the meth~
‘od used far determining the vinyl chlo-
-« gide loss, the action that was tnken to
prevent the discharge, and mensures
adodted to prevent future discharges.
.+ (B Fugitive emission sources:
; 41) Loading and unloading lines: Vinyl
chiloride emissions from loading and un-
lemding lines which are opened to the
. satmosphere after each loading or un-
Joading operation nre to. be minimized
Ilfonmn
() After. m loading or unloading
mﬂon and before opening a loading

of unloading line to the atmoaphers, the

- quantity of vinyl chicoride in all parts of
* sach Joading or unlonding line that are
.8 b¢ opened to the atmosphére is to be
reduced so that the parts combined con-
tain Do greater than 0.0038 m' (0.13 1t9
of vinyl chloride, at standard tempera-
. tere and pressure; and

() Any vinyl chloride removed from
& loading. or unloading line in sccord-
. ance with paragranph (13 (1){) of this
- ssothon is to be ducted through & control
‘Eystem from which the concentration of
vingl chloride in the exhauat gases does
nob exceed 10 ppm, dr equiveient as pro-

‘yided in § 61.64. -
- €2) 8lip gaugea: During loading or un-
, operations, the viny! chloride
emisslons from each alip gauge in vinyl
chilaride: service are to be minimized by
ucting ‘any vinyl chioride discharged
2om the slip gauge through s cotitro}
 Aystem from which the concentration of
‘- vinyl chloride in the exhaust gases does
- Rot axceed 10 ppm, or qulnlant 28 pro-
vided tn 4 81.00. -
. (3 Leakage fronv pump. cempreesor,
and agitator scals: .
3 () Rotating pumps: Vinyl chloride
.mlutons tfrom geals on all rotating
pumpe in vinyl chloride service are to be
. minimized by installing seslless pumpe,
" pumps with double mechanical seals, or
. equivalent as provided i §61.68. I
- doubla mechanical seals are used, vinyl
'i chloride emission from the seais are to
- % minimiscd by maintaining the pres-
aure between the two seals o that any
leak that occurs is into the pump; by
ducting any vinyl chiorile between the
two seals through a contraol system fram
which the concentration of vinyl chia-
7ide tn the exhaust gases does not ex-
coed 10 pbm; or equ.ivnleut a8 provided
h §81.886.

Uiy Rectprocating i pmnpo Viny! chlo-
ride emissions from seals on all recipro-
cating pumps In vinyl chioride service
are to he minimized by installing double
outboard seals, or equivalenl as provided
m § 81.660. If double outbonrd senls are
"used, vinyl ehlortde emissions from the

sealr are to be mintmized by maintaining -

*the pressure between the two seals so
hat apy leak that occurs is into the
ap; by ducting any vinyl chloride be-
ioe11 the twe seals through » ccnll’ol

PR TN
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system from which the concentration of
vinyl chloride in the exhauat gases does
not excesd 10 ppm: or equlvn.[cnt a8
provided In 1 81.86. .

‘iil)  Rotating compressox Yinyl
chloride emisgiona from seals on all ro-
futing compressors i vinylt chloride
service are to be mininized by Instailing
compressars with double mechanical
<enls, or eyuivalent as provided in § 81.66.
If double mechanical scals are used, vinyl
chloride emissions from the seals are to
be minimized by maintaining the pres-
sure between the two scals so thut any
leak that accurs is Into the compiressor:
by ducting any vinyl chloride between
the two seals through a control system
from which the concentration of vinyl
chloride in the exhiaust gases does not
exceed 1¢ Ppm; or equivalent a3 provided
in § ¢i.608,

tfv) Reciprocating compressors: Vinyl
chloride emissions from seals on all re-
ciprocating compressors in vinyl chlortde
servire are to be minimized by installing
doubls outhoard senls. or equivalont as
provided in § 81.06. If douhle outboard
sesls are used, viny! chloride emissigns
from the seals are to be minimized by
maintaining the pressure between the
two seals 3o that any lesk that occurs is
Into the compressor: by ducting any
vinyl chlaride between the two seesls
tlirough a eontrel system from which the
conceniration of vinyl chioride in the
exhaust gases does not exceed 10 ppm:
or squivalent as provided In A 61.48.

(v Agitator: Vinyl chloride emissions
from sesls on all agitators in vinyl chlo-
ride service are to be minimized by in-
stalling agitators with double mechani.
cal seals, ow squivalent as provided in
161.86. 1f double mechanical seals are
used, vinyl chleride emissions from the
seals arg to ba minimized by maintatning
the presmirs between the two seals so
that any leak thas cccurs {s into the agi-
sated vessel; by ducting any vinyl chio-
ride bhetween the two seals through a
cantrol svstem from which the concen-
teation of vinyl chloride in the exhaust

gases does not ¢xcead 10 ppm; or mlu-
lemupmldadlnlu!m

(4) Leakage from reltel valves: vsnn
chloride emissiona dus to lenkage from
each relief valve on equipment in vinyl
chloride service are to be minimized by
installing s Topture disk between the
equipment and the relief vaive, by con-
necting the relief walve discharge to a
proceas line or recovery system, or equiy-
alent as provided in § 8}.06.

8+ Manusl venting of gascs: Except
as provided In § 61.64(n)(3', ull gases
which arve manually vented from equip-
ment i vinyl chloride service are to be
ducted through a control svstem from
which the concentration of viny! chloride
in the exhaust gaxes does not exceed 18
ppm.; or equivalent as provided in 3 61.886.

(¢) Opening of equipment: Vinyt
chloride emissions from opening of
equipment (Including londing or untoud-
ing lnes that are not onened to the nt-
mosphere after each loading or unload-
ma opuration) are (o be minimized as
fodlows:

€12 Belore opering any equipment for
any rusn lhrquuuw of vinyl ehlo~

L] b I
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ride is to be rahmed 20 that ihrequ!p- o

ment coniama 1o more than 2.0 percent
by volume vinyl shlaride or 0.0050 my* (28 -
gal? of vinyl chioride. whichever g
larger, at standargd temperaiure and

pressure; and L

(1) Any vinyl chioride removed from
the squipmens in accardance with para-
graph (b) (83 (i) of this aection is to be

ducted through a control syatem from o

which the coneentration of vinyl chloe
ride in the exhaimt gmdoumtexcud
;oo ppm, oFf equvalent as prouvided in
11) s:.mplu: Unused portlom of same
ples eontaining at least 10 percent by
weight vinyl chloride are to be returned

to the process, and sainpiing technigues

are to be such that sample containers in
vinyl chloride servies are purged into a
closed process systens.

{8) Leak detection- and ellmination:.

Vinyl chlotide amisslong due to leaks :
from equipment in vinyl chiloride service -

are to be mintmized by instituting and
implementing & fornnal laak detection

and elimination program. The owner or .

operator shall submit a description af
the program to the Administrator for
approval. The program is te be sub.
muitted within 43 deays of the efective

date of these regulations, unileas & waiver -

of complance is granted under § 61.11.
If a waiver of compliance is granteq, the
prograre is to be submitted on a date
scheduled by the Adminktrator., Ap-~
proval of & progyam will be granted by
the Administrator provided he finds:

1 It ticludes o reifable and sccurate
vinyl ehloride monftoring system for dee -

tection of major lenks ang Mdentification
of the generul ares of the plant whers n
leak is located. A vinyl chloride monitor-
ing system means a device which obtaing
air samples frowm ang or more poinis o
a continucus sequenkial basis snd anme
lyzes the samples with gas chrumatog=

raphy or, if the oWnsz oF OpErator ase-
sumes_that al} hydrocarbons measured

are vinyl ehioride. with mirared spectro=
photometyry flame ion detection, or an
equivalent or alteroative mathod.

“(1§) 10 tneludes & relisble and smimo '

portable hydrocarbon detector to be used .
routinely ta find amall leaks and §q pine-

point the major leaks indlented by the

vinyl. chloride monitoring system. A

portable hydrocarborn detector means & -

davice which measures hydrocsarbons
with & sanaitivily of. st lesst 10 ppm
and is of such design and size that it can
be used to measure emissions from loul
ized points.

111} It provides for an scceptable call~
bration and maintenance schedule for
the vinyl chloride monitoring system and
portable hydrocarbon detector. For the
vinyl chloride menitoring syatein, a daily
span check is- to be conductad with »

concentration of vinyl chioride equal to .- *'

the concentration defined sz & leek a0=
cording to paragraph (b (83{vi) of this -

«ection. The calibration 1 to bn dono '

with eitherr -

‘(A A calibmtion guy mlthlrc pro-
pared from the gnses specifled in sect.bna
8.2.1 and §. 3.8 of’mlt Alethod 108, or

nc:#'

i
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(B .A callhration gas cylinder contain-
ing the appropriate concentration of
vinyl chloride. If a calibration gas cylin-
der is used, the analyais must bs trace-

- able to the Natlonal Bureau of Stand-
ards or to & gravimetrically calibrated

) v:nyl chloride permeation tube:
. -, tivd Thelocation and number of points
‘" 'ta be monitared and tha frequency of
. -monitoring provided for in the program
are acceptabla when they are compared
with the number of pleces of equipment

;. . physteal layout of the plant.
i P77 (vy Tt containa an acceptable plan of
- mctlon to be taken when & leak is de-

oY tected.

wy o 0 4} L IC contains a definition of leak
. + . which 14 acceptable when compared with
~* : the background concentrations of vinyl

. chioride in the areas of the plant to be
 inanitored by the vinyl chloride monitor
" Ing aystem, Measursments of background
concentrations of vinyl chloride in the
; areas of the plant to be monitored by the
. vinyl ¢hloride monlioring system are to

be included with the description of the
program. The definition of leak for a
given plant may vary among the differ-
ent areas within the plant and is aiso to
- change over time as background cone
¢centrations {n the plant are reduced.
© (§) Inprocess wastewater: Vinyl chlo-
=+ ride emissions to the atmosphere Irom
:  inprocess woastswater are eo be reduced

v utouowl'

{1). The conceamtlon of vinyl chio-
rmmeac.‘n inprocess wastewater stream
©  containing greater than 10 ppm vinyl
..* chloride measured immediately ss 18

.. lsaves a piece of equipment and before
+- hetng mixed with any other inprocess
. wastewater stream ia to be reduced to no
.. more than 10 ppm by weighi befors being
" mixed with sny other inprocess wastews«
‘« ter stream which containg less than 18
: . ppm viny! chloride; befors being expoud
to. the atmoaphere, before being
charged to a wastewsier treatment proe-
+:.4a8; or before being discharged untreated
. a8 ® wastewater. The paragraph does
.. spply W water which Is used to displace
-. vinyl chloride from eguipment befors it
Y . i3 opened to the atmosphera-in accord-
. soece with § 81.64(a)(2) or paragraph
{h) (& of this section, but does not apply
' +". to water which is used to wash out equip-
2 o meant safter the equipment has aiready

». been opened to the atincaphere in ac-

cordance with § 61.64(a)(2) or parm-

* . geaph (D) (8) of this section,

' Y Any vinyl chloride removed from
the (nprocsss wastewater in accordance
with paragraph (b 19} 11 of this section

- 18 to be ducted through a control system

“*  from which the concentration of vinyl
chloride in the exhaust gases does not
exceed 10 ppm, or equivalent as provided

in § 61.68.
(c) The requirements in paragraphs
= (B (D), (DY@, (D) (5), (BY{(B), (B (T
and (by(8) of thiz section are to be in-

oorporated into & atandard obverating:

procedure, anr made avallable upon re-
quest (or inapection by the Adminlstra-
tor. The standard operating procodure is
to include provisions for measuring the

3 ey Ngore W :

in vipyi chioride service and the size and
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vinyl chloride in equipment =478 m'
01250 gal In volume for which an mise
slon limit ia presceribed In § 61,65(b) (8)
)} prior to opening the equipment and
using Test Method 104, & portable hydro-
carbon detector, Or an equivalent or al-
ternative method. The method of meay~
urement ls to meet the requirements in
161.87¢g> i53) (13 (A) or (@) ((B) (1) (B),

g 61.66  Equivalent equipiment and peo-

Wres.

Upon written application from an owne
er or operator, the Administrator may
approve use of ‘equipment or procedures
which have been demonstrated to his
satisfaction to be equivalent in terms of
reducing viny} chloride emissions to the
atmosphere to those preseribed for com-
pliance with & specific paragraph of this
subpart. For an exlating source, any re-
quest for using an equivalent method as
the initial measure of control is to be
submitted to the Administrator within
30 days of the effective date. For a new
source, any request for using an equiva-
lent method Is to be submitted to the
Administrator with the application for
approval of construction or modmcution
required by § 61.07. o

§ 61.67 Emissiontestsn. .~

(a) Unlmlwlml-ot emission tut\ns
is obtained under § 61.13, the owpner or
operstor of a source to which this sub-
part applies -mn teat mam- from
the

source,

(48] wmunsomuuuumcmnu
in the case of an existing source or @
new source which has an inittal startup
dats preceding the effective date, or

{2) Within 90 days of startup In the
case of & new source, initial atartup of
which occurs after the effective date. -

{b) The.owner or operator shall pro-

© vide the Administrator at least 30 days

prior notice of an emission test to afford
the Administrator the opportunity to
have an observer present during the test.

(&) Any emission test is to be con-
ducted while the equipment being tested
iz operating at the maximum production
rate at which the equipinent will be op-
erated and under other relevant condi-
tions as may be specified by the Adminis-
trator based on representative perform-
ance of the source. .

(d) EBach emission test is to conaist
of three runs, For the purpoee of deter-
mining emissions, the average of results
of all runs is to apply. The average ia to
be computed on a time weighted basis.

(@ All samples are to be asnalyzed
within 24 hours, and vinyl chloride cmis-
slons are o be determined within 30 days
after the emission test. The owner or
operator shall report the determinations
to the Administrator by a rcgistered
letter dispatched before the close of the
next business day following the deter-
mination,

(f» The owner or operator shall retain
at the plant and mnke avallable, upon
request, for inspection by the Adminis.
trator. for & minimum of 2 years records

.. .
+ . A
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of emission test results ond other d'\ta..
needed to determine cinisstons, s,
{g) Unless otherwisa specificd. tlu CLF
owner or operator shall use test Test =
Methods In Appendixz B to this part for
each ‘tast as required Dy parajrapha
(@1, (@@, A, (g(4), and
(@) (52 af this section, unless an equiva~. .
lent method or an alternative method .
has been approved by the Administrator.
If the Administrator finds reasonnble
grounds to dispute the resulis gbtalned
by an equivalent or alternative method,
he may require the use of a reference
method. If the results of the reference *
and equivalent or siternative methods
do not agree, the remilts obtained by the -
reference method prevail, snd the Ade L
ministrator may notifly the owner or . .
operator that approval of the method - .
previously considered to be eqntvnlent ar o
alternative is withdrawn, - ,-,--
(1) ‘L‘estmmodmdutob.usodw m
determine the viny! chloride emissions:
from any source {or which an emission ~ .
Hmit is prescribed in §§ 61.82(.) or (b))’
} 61.63(a), or §f 61.64(a) (1), (D), (¢), of ..
@), or from any control systam to wh!cu -
Mremudmsnreqmrﬁtobi .
ducted in § 81.84(a) 12) or to which fugt~ .
tive emlissions are required to be ducted -
in $181.63BX(1YAUD, MMV (D, tb) (S). y,;. -
(b (@) tiD), or (b) (91.(!&). o v
1) For each run, onoumnl-!atobo i lir
collected. The sampiing site &5 to be at,
least two stack or duct djameters down~' < .
stream and one half diameter upstreany _1..;
from any flow disturbance such as & -
bend, expansion, contraction, or visible
flagre. For a rectangular cross section an

equivalens diameter is to be determined”
tmln tha following cquntlcu. ESFTR -
=

1\' \ t - ____‘!h’ (mdth) —h
“Iu nlent « nme\rr 1 Teugih+ ﬁh a_;
The sampling paint In the duct is to 3

be at the centrold of the cross saction.
The sample la to be extracied at @ rate
proportional to the gas veiocity n: the
sampling point. The sample is to be
taken over & minimum of one hour. and
s Lo contain a minimum volume of 50 -
liters correeted to standard conditlons. S
(1Y Mor gas streams contatning more .-
than 10 percent oxygen, the eoneentm-‘ :
tion of vinyle chloride as determined by -
Test Method 108 ia to be corrected 1o 10"
percent oxygen for determination of do
emissions by using the touom equq;-" ’

ES)
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ChyeThe conoentratism of vinyl ehicide e
TReasNred by Tk unr{ml“ﬂ. - ~ :

My=Porosnt ovygen (n the acibiend sir o =
conditions.

Standned
100 aPrecont aTyRen (n the ambient vip ob
stondard” conditlons, 1ninas tha N .
Dersenl sxygen te whish the sorrene 3
uoa tvl Rl ..
Peroemt Oy = Parrent uwm in the ethanst poa nd
? Reference Method 3ia - |
w: Aof Part Wi of shisclinples.

i !'\Sr thoss emission sources where -
the emismion lmis & prescribved in torma
of maa nuur m eenctmnunn. nmu -
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* emissions in Rg/100 kg product are fo
be determined by using the fallowing

squatian:
'2_. -\g vln,l ummd-ng " prlndm&

(_ Cag!Ce (200 Q 109 (100)
3
] L]
'rm Mathod

I lﬂ-wl::f ﬂ:‘glohg;'d- a2 ane Atnespher and

’ QAVolumltl‘h. flow mita In m'lhr ™ Mﬂuuﬂl by

v Mmhed 2 of Appendiz A o Pt 30

.t lan’:w.

. lG-'-("nu.ﬂlon ‘Lue [af pRin.

l = Praduciion raie (xg/hr),

(D) Test Method 107 is to ba used to
determine the concentration of vinyl
chioride in each inprocess wastéwater

* stream for which an emission Hmit is

prescribed in § 81.85¢h) (95 (D,

(32) Where & stripping operation is

. used {o attain the emission limit in § 61.~
S4le), emissions are to be determined

" uslpg Test Method 107 as fallows:

» ~ ({). The number of strippers and sam-
" ples and the types and grades of resin to
he sampled are to be determined by the
Admiglstrator for each tndividual plant
,nmumaotthcust.basedonthe

) phnt'l operatlon,

.. . (1) Each sample i3 to be taken imme-
"diately following the stripping operution.

;, (1) The corresponding guentity cof

- material processed by each stripper is to
' ba determined on a dry solids basis and
by & method submitted to and uppravod
by Administrator.

- »4iv) At tha prior requess of the Ad-

" ministrator, the owner or operator shall
-.provide: duplicates of the samplss re-
quired i paragraph (g) (B ol this

. Section.

). Where contral technnlon other

‘28R oF in addition to a stripping opera-~

“tlont Is used to attain the smission lmit
" In § 61.84(e), emisaions are Lo be deter.
m¥ed a3 follows:

- (1) ‘Test Method 106 s hhnld te

determine atmospheric emissions from
-~ all of the process equipment simuitane-
- ously. The requirements of parsgraph
* {g) (3} of this seclion are 1o e mek
',.‘ <) Test Method 107 is to.be used to
determine the concentration of vinyl
chlorids in ench Inprocess wastewatar
stream subject to the emission limit pre-

. geribed In § 61.64(e), The nass of vinyd

~ chioride (o kg/100 kg product in each
processy westewater stream is to be de-
lnﬂ! by using the following equa-

GanmlCa B 1079 (100)

*>

a
. '
where
* Cugmkg vyl ehloride, 1o kg product.
l.a-lhe oo enieation of '}l‘l,l chhwl(le n~ WJ‘W
) y Voot Mol 307,
li' dtlnloﬂlo- ratein t/hr, dﬂnmlnad accardance
with & method which haa heon mhmme-l te
um Appwosad hy the Administrator.
" 10te Conivetrion Contor fur prm.
Za¥roluiion rate (ke/lit), debarmined in socords
woe with & Taeshont witon B tevah sulnuitied
vl appraved by Uw Asislniskrator,

+ 5> The reactor opening loss for which
an smission mit is preseribed in § 01 .84
{8} (2) ia to he detormined, Tie number
ol reactors for which the determination
18 ta be made s to be specijted hy the
amnistrator for each individual plant
the time of the determination hgsed

1} tho vlput'. operatinn. m & reactor

" 1
PL :
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that 18 also used as a stripper. the deter-
may be mada imroediately fole

. lowing the stripping operation.

) Bxcept as provided l: parsgraph

T (@8 () of thix cectwn, the reactos

opening lose s to be determined using
the following equation:

R ALK ;g:us@_'
whrin;

C=ke viny el ]nle‘ﬂhns."m"““‘
WadCapaeity ot ihe renetor inmh.
2.04ps Pensity of viny) ehluride ot one stmo:pliers d
2P Uinkgmd
104 Couvet:ion fuctar for
Ct+ppm by veluma m\si Pioride ot dudarmiiad by
Vst Mathcd 108 o¢ @ portabie Dydiooarboen
detector which measutes hyitrocarbons
apmlth & semaitiviiy of st least 10 pym.
3 Aﬂnm bh:g. hea fneo (0 Peuglol was
opened {0 the atn:yephere.
2. A q lacide producod
m.:f of "'." nyl ekt tven kities the Fot
Wi last operiad Lo the atmewy

tA) If Method 108 ia used to deter-
nune the concentration of vinyl chlaride
(Ch). the sample i3 to be withdrawn as
2 constant rate with s probe of suflicient

length to reach the vessel bottom from.

the manhole. Samples are to be taken
for 8 punutes within § inches of the ves-
sel bottom, 3 minutes near the vessel
center, and 3 minutes near the vessel top.

{B) If a portable hydrocarbon detec-
tor s used to Uetermine the concontra-
tion of vinyl chloride (Cb}, & probe of
sufficient lepgth to sezch the vessel bot-
tom from the manhole is tq be used to
make the measurcments, One measurs-
ment will be made within 6 inches of the
vessel Dottom, one near the vesssl center
arnd one near the vessel top: MMeasure-

merts Are to ba made at each location:

until the resding is stabiiized. All hydro-
carbons measured are to be mmec to
be vinyl ehloride. - o

(Cy The production rate ot poiyvinyt
chloridle (Z) i %o be determined by &
method submitted to and svproved by the
Administrator.

1ty A eslculation based on the number
of evacuasions, the vecuum involved, and
e volume of gas In the reactor ‘a‘henw
approved by the Adminisimtor as en gl-

ternative method for determining reac-.

tor opening loss for poatpolymerization
reactors in the mu!u:wra of tmlk
reging.’

g ALGB &M.mhﬂrﬁn‘. N

<a) A vinyle chloride monitoring sys-
tem is to be used to monltor on a con-
tinuous basis the cmisslons from the

_saurces for which emission limita are pre-

i § 61.821a> and (b), ¥ 61.63(a),
and § 61.84(a) (1), (b}, (¢}, and (d}, and
for any control system to which reactor
emission are requlred to be ducted in
g 61851 ell), and (DI}, (B 1Y),
(b} (8) (!l’,nnd(b)tﬂ)ﬂl). ’

b} The vinyl chloride monitoring avs-
temi(a? uaed to meet the requiremewnt in
(a) of tils scction a to be o

device which obtains air sampely Iromn
one or more points on A continuous
sequential baxie and annlyees the sampley
with gas chromotography or., if the owner
or operator assumes that all hivdroenr.
hons meacured sre vinyl chloride. with
intrared specirophotomedty, flame ion

" wxotmay, mioISTs, von. A, ho. ut—-wuasuv oefo:u of, n,t

v

detection, or am ‘equivalent or alternae = |

tive method. The vinyl chicride monitore
ing syatem used $o mest the requirements
in § 81.05(b) {8} (1) may be uzed to mnt
the requirements of this section.

(e) A daily spsn check Is 0 be cm-
ducted for each vinyle chloride monitore
ing system used. Por all of the emission
sources listed in parsearaph (a) of this -
section, exeept the one for which an emis-
sion limit i preseribed in § 82.83(b), the
dally span check s to be conducted with
& concentration of vinyl chlortde equal
t0 10 ppm. For the emission source for
which an emission limit {3 preseribed in
§ 61.62/b), the dally span check is to be -
conducted with & concentration of vinyl
chloride which is determined to e
determined to be equivalent to the smis- '
sion limit for that source based on the
emizsion test required by § 87.07. The
cuibullen #» to be done with either:

(3) A celibralion gas mixture pre=
pared from the gnses specified in sections
5.2.1 ana 5.2.3 of Test Method 106, or

(2) A -calibrodlon gas eylinder cone
taining the appropriate concentration of:
vinyl chioride. ¥ & c¢allbration gas.
cylinder is ured, the analysis must bhe
triceabls to the Nsational Bureau of
Standards or (o & gravimetrically calj-
brated vinyl chioride Dermnlbn tube.

56]“' Initinl report. Co.

&) An owner or operator of an.y
source 10 which this subpars appiies shall
submit o statemens I writing notifying
the Administrator ihat the squipment
and procedural specifications n #4 #1.65.
A, P42), D)3, D) (4), (DY),
({8, aum
imp!

tby (3> n: Une .case ol un ulstml
SOUTCE OF % DaW 3oUrce which has an
initial startup date preceding the eflce~
tive daie, the statement ix to be submig-
ted withim 90 diys of the effective date,
urnless & waiver al compliance is granted
under §61.1), slong with the informae-

uad(h)(ﬂ mm .

tion required under § 61.10. If & walver

of coinpliance iy granted, the atatemeny
iz 10 be submitted an & date scheduled
by the Administrator. ¢

(¥4 lnmocucotsmleuruvhich' .

did not have an initial stastup date pre-
ceding the eZective dote, the statement
is to unmmsmo'nmn *[\] dmet the
imftial staztup date, - ‘

(c) The statesment ia ® contaln the

following informa

1) A list of the oqumm mt-n-c
for complianee,

i2) A description of the physieal and
funetional chsneumuu of each pleec
of equipment.

{3) A description of Ihe methods
which' have beent incorpnrated into the
astandard operating procedures for meas—
uring or culculating the emissions for

which ermriom lImits wre preseribed in -

#1 61.¢5 b)) (1)) and (bY@,

43 A statement that each piece of -
cquigunent is thstalled snd that sach
Dlece of eguipment md ea-eh procedurs
1» belng paed. . tto¥

$éL.30 "ﬂuhnmlrrporﬁ

..
" R
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(8) 12} 1 10 be determined. The number -

source to which this subpart applies shall
subinit Lo mo Aumlnumtor on Seuwmv
. “ N
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ber 15 and March 18 of cach year a report
4n writing containing the information
sequired by thisy section, The firsd semi~
annual report 1s to be submittad {ollow-
ing the first full @ month reporting period
after the initial report is submitted.

(b} (1) In the case of an existing source
or a new aourca which has an initial
startup date preceding the effcctive date,
the Mrat report is Lo be submitted within
180 days of the effective datc, unless s
waiver of compliance is granted under

- §81.11. If a waiver of compliance is
granted, the first report is to ba sub-

. mitted on & date scheduled by the Ad-
ministrator, .

(2) In the case of a new source which
did not have an initial startup date pre-
ceding the effective dsale, the first report
is to be submitted within 180 days or the
inftial atartup date.

‘(@) Unless otherwise specified, the

owner or operator shall use the Test
Methods in Appendix B to this part to

: conduct emission testa aa required by

. Administrator.

.

[

' paragraphs (¢)(2) and (c).(3) of this
sectlon, utiless an equivalent ar an alter-
native method has been approved by the

1f the Administrator

finds reasonable grounds to dispute the

.tosults obtained by an equivalent or al-

£ 1y, . ternative method, he may require the use

.ot & reference method If the results of
" the reference and equivalent or alterna-
' dve methods do not agree, the results
obtained by the reference method pre-
vail, and the Administrutor may notily
the owner or operator that approval of
ihe method previously considered to be
. squivalent or alternative is withdrawn.

(1) The owuer or operator shall -

+* ' @ude in the report s record of any emis-

ot

- slons which averaged aver any hour
period (commencing on the hour) are
in excess af the emiasion limils prew
soribed in §4 61.62{(a) or (D), § 81.83(n),
or §) 01.84(s) (1), (D), tc). or (d), or for
. any control system to which reactor

reqitired to be ducted in

3 amnissions are
6 81.84(e) (2) or to which fugitive emls-

sions are required to be ducted In § 81.65
W) (1) (13, (B) (D), (B) (B}, (DY (6} (ID), OF
{(b) (0) ¢11) . The emissions are to be meas~
ured In accordance with § 81.48.

* (I In polywinyl chloride plants for
I(hlc'h a stripping operation is used to
ltta.in the emisison level preseribed in
' § 6L.64(e}, the owner or operator shall
ineluds l.n the report & record of the
vinyl chloride content in the polyvinyl
chloride resin. Test Mcthod 107 is to be
used ta determine vinyl chloride content
xs follows:

(1 If bateh stripping 18 vsed, one rep«
Teseniative sample of polyvinyl chloride
resin is to be taken from each batch of
each gprade of resin immediately follow-

the completion of the siripping.
angt grade and the date and tine the
balch & compicted. The corrvshonding
quantity of material processed in each
stripper batch is to be recorded and iden-
Ufled Ly vesin type and grade and the
date and time the batch is completed.

(i If eontinuous stripping ts used,
ohe reprerenialive sample of polyvinyl
¢hioride resln is to be tuken for each
Stade of fesin processed or at intervals

.. =

4. RULES. AND REGUIATIONS -

of & hours for sach grade of resin which
is being processed, whichever is more fre-
quent. The sample i3 to ba taken as the
restin flaws out of the strippor and iden-
tifled by resin type and grade and the
dats and time ithe sample was taken.
The corrcsponding quantity of material
processed by cach stripper over the time
perfod represented by the sample during
the eight hour period, is (0 be recorded
and i{denttfled by resin type and grade
and the date and time it represents.
4l The quanuty of material proc-

_essed by the stribper is to be determined

on & dry solids basis and by a method
submitted to.and apuroved by the Ad-
mintstrator.

1iv)r At the prior request of the Ad-
mintstrator, the owner or operator shall
provide duplicates of the samples re~-
quired in paragraphs (2)(2) (§) and (c)
(2) (U} of thix section,

tv) The repott to the Administrator by
the owner or operator is to include the
vinyl chiloride content found in all the
samples required In paragraphs (¢)(2)
(» and-{g) (2} (1> of this section, aver-
aged separately for each typs of resin,
over each calendar day and weighted ac~
cording to the quantity of each grade of
resin processed by the stripper(s) that
calendar day, lccotdlnl to the following
equation:

[
N i

§Pa,1w.,, ..
Af"’-—-cr—- ; . N
. Pclu',+Pa,”¢.+;..+P¢'H¢.
T Ty
. bl S

Am2t-Bous sverags sonscniration of type T, resia i
T QmT lnndnﬁlnndtrpf,nﬂnmmm

Ti=Type of resin; j=12,, .. whes m is total
number of resln types produced during the M-

. LY ".'

g ’* - ‘-iGoBS
may be made lmmedlntely !ollowlnc t.ho
stripping operation. - | L
$ 61.71 Rerordkeeping. o ‘ P

(a) The owner or operstor of any
source to which this subpart appiies shal)
retain the following in{ormation at the
aource and make it avallable for laspeg-
tion by the Administrator for & minie
mum of two years: .

(1) A record of the leaks delected by
the vinyl chloride monitoring system, as
required by § 61.85(b) (3, including the .
concentrotions of vinyl chloride as
measured, analyzed, and recordad by the .-,
vinyl chloride detecior, ihe locatlon of -
each measurement and the date and Ip- e
proximate time of each messurement. °

{2) A record of the lemks detacted
during routine monitoring with the’
portable hydrocarbon detector and the - -
action taken to repair the leaks, aa re-. -
quired by 161.85(b)(8), mcluding & *
brief statement expiainiug the location .-
and cause of each leak datected .with ‘
the portabls hydrocarbon detector, the -
date and time of the leak and any action
taken to eliminate that leak m\.uw m. _
accordance with § 81.68. .

(3) .For the rellef discharses frimg "
reactors subject to theé provisions of N
§ 61.65(a), a daily operating record fop: . »
each reactor, including pmoum and:
temperatures. D

2. Appendix B is lmendcd by W‘ht
Test Methods 108 and 107 as touowa;

< I

Myrnos 106—DEITAMINATION OF ViN®s-
Curonpe FROM STATIONANY BOURCES ).
temosucron | f'"
Parformance of this method shouid not be -
attemptied Ly pevsons VMIATIMAT With thet
operation of & gas chromatograph, bog bW
those who ars unfamillar with souice sam-
pilng, a8 there ars many datsile that . are
bsyond the scope of this presentation. Care
must be exercised 0 prevent erposury of

BN

POEZL O

haetr
w-(’omn?m d‘ﬂn,l hioride in one e of
P—PMun‘..h‘ ';'n:‘j-”‘: resin teprosamind by the
{'h.ﬂl‘lh\ﬂﬂin,o[.ﬂl.(ﬁ Mﬂ..

" ‘l‘m\ nmﬂb:t of grndes of resin produced during

(vl) The owner or operator shall re~
tain at the source and make available
for inspection by the Administrator for
s minimum of 2 yeara records of all dsta
needed to furnish the Information re-
quired by paragraph (c)(2)(v) of this
sectiont: The records are to contain the
following information:

(A) The ¥inyl chloride content found
in all the samples requited In paragraphs
(€} () ) and (¢)(2) (1i) of this section.
Identifled by the resin type and grade
and the time and date of the sample. and

(B) The corresponding quantity of
potyvinyl ehloride resin processed by the
stripper(s), tdentifled by the resin type
and grade and the time and date 1%
represents.

{3} The owner or opecrator shall in-
clude In the report a record of the emis-~
sions from each reactor opening for
which an emission 1imis Is preseribed in
§ 8164/ (2), Emissions are to be deter-
mined In accordance with § 61.67.g? (6,
axcopt that emiissions for each reactor
Ars to be deternuned. For a reactor that is
also used as a stripper, the determination

© . MOHAL REGIITER, VOL. AL, .NO. 20§-THURSDAY, DCYORIR 21, 1975
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s using & fame \onization detectar,

plitng p ‘tovmylmsan-
cmnsa-. " i
L. Principie and Appilctbmly. ' (I w
1.1 An intograted bag sampie of stack gos:-
conulnm. vinyl ohlocide (chlorosthrienep-<* o
= d to chre L7 bl uuly‘l. A

1.3 The method s appiicable to the owas- . +
urement of vinyl chioride in stack gases from .-
ethylene dichloride, viuyl chioride and paige
vinyl ahloride manufacturing proceasss. Xy

0ept where the vinyl chlarids Js contalned iy - >Y' -
particulate matter. T I
2. Range and Benvitivity." " -

The lower limit of detectiom will 'u1 e
cording to the chromatograph used, Valuas
reporisd incinde 1 > 1077 n‘ ang 0 x 30-
mg. X

3. Interferrnces,

Acetaldehyde, vhich can ocsur It some
vinyl chiortde sources, will tntarfers with the
vinyl chiloride peak {rom the Chromonore 102
column. See sections 4.3.2 and $4. If resclue
tion of the winv chloride peak ¢ atill net
satisfactory for a particulad sampie. then.
chromatograph parameters ean ba furthee
altored with prioe approval of the Adoins
ixtrator. 1 ulteration of she shromatograph
parametem fatla to reecive the vinyl chioride
peak. then supplemental copfirtnation of the
vinyt chloride peaX through aa sbeolute ™ * .
analytical technique. suah a8 mes Apectitm
acopy, must be performed. a

Apparatun. : C. -

4.1 Sampling (Figuret). - * L

4.1.1 Probe--ftainless sieel. Pyrex .Inq -

\
.

or ‘l‘n‘lon nsbtn; amm. w0 sk temgm %,

¥ o‘(




styre, each equipped with u glese wool plug

$0 remave patticulate mattcr.

4133 Bampls ine—Talon, 8.4 M cutalde
diameoter, of sufiiciens leugth to connsct
probe to Deg. A Dew wiluvwed plece s sployed
for each serles of bag snmples thet conatitutes
"o emiusion test.

4.1.3 Male (3) and femnle (2} stainless
atesl quick-connects, with ball checks (one
pnir without) located as shown in Figure 1.

4.1 4 Tediar bage, 100 liter capacity—To

. contains sample, Telun bags are not Roceps-

abls. Aluminised Aylar bags may he zed,

,. pmmd that the samples wie anoalyzed
. within 34 bours of oollection.

7 448 Rigd leskproof containers for 4.1.4,

| ' withs tovering to pmtl ot coutents from asum-

llsilu l"ndlo valve--To ld]uu wmople flow

u.'r B mmp—mt-tm utu.mwn CApate
ﬁ; 2 litars pee inlnute. .
. 438 Charcoal tube—To p Y

Wy
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448 Fow meter—Tictametrr typy, § to
1000 pal/min ra.ngn sccerrte to. +1%, o
Meter vityogen in preparstion of standard
o8 mixtiues.

446 Btop ntch—-ol xnown sceuracy, o
thine gaa flow in preparation of standard gus
mixtures.

B Resgents. I8 I9 necessary that all rea-
2N be of ochromatographio .ﬂdn.

51 Analysis.

8.1.1 Helhun gas or mtrmu gan—2Zere
grade, for chrumalographic carrier gad.

512 Iiydrogen gaa—Zero grade.

5.1 Oxyren gas, or Alr, a8 nqulr«l by
the datsctorn—Baro grade, .

8§32 Cniibration.

§.2.1 Viny) chloriae, 099+‘5—M pnﬁ'
aration of standard gas mixtures.

522 Caltbration cylinders {3). opllond—
One ench of 50, 10 and 6 ppin vinyl chloride
in nitrogen with ceruified snalysia Analyals
muxt ba iracenble to NDS (Naticoal Bureau
of 8t dn) or to a gravimetrically call-

. f doa of vinyt chioride ta ltmclnmo I vkine
iy of samplern

¢ 438 Fow meter—pPor cbserving samphe

"i flow rate; capable of massuring & flow nngo
itroes 0.10 10 1.00 litar per rainute.,

. 412¢ QConnccting tubiog—Teflon, ..{M

- quaiside dlaneter, to amembie samnpls traln

Y {Figure 1).

A 4141 Pliod tuhe~=Type S (or squivalsnt),

7 sttached to the probe so that the sampiing

fiow Tate can be regulated paoponlonal to
,'-' Aha stask gas velocity.

L 43 Bamplerecovery.

. .1 Tublog—Teflon,
A dlm. t0 conpect bag to gas
graph sample 0op. A new unused plece
ampioyed 1oe ench series of Dag samples thad
. sonstitutes an emission test, and is to be dis~
- ‘uarded upou soucleston d An-lylh af thess

h‘:‘nu ‘

Ges cammmpn—wma ﬁ.nm

4 mlo. delestor, poteniiometria strip

»  <hard recorder and 1.0 to 5.0 m hested sam~
«ling Joop in sutwmstic sample valve.

( Chrematographic solumn-—-Bisiniess

"~ «anl, 38 x 3.3 mm, containing 80/108 mesis

Chromasary 103, A secondary eobhum of GR

AR-96, 50% on 0/50 mesh AW Chromwor®d

P, siainbess steal, 3.0 m % Saﬂ.wtuh

V' requivred if acetaldehyde is presens. If vaed,
i Ve AR-94 oolumn ta placed attey the Chromo.

..0 mm  eutside
chromaios

A

sorld 103 eolummn. The ecombindd mumr

shovl@ them be operated as 110°0.
488 Fow maiers (2)—Rotsinater type
lewm/mhesmy wilh Sow somtrol

484 uu nmhhn—-—'ra nqu!nd m
n
m.sl nommm-mm to one do-
. grea esntigrads, 10 messure tamperature of
- Dasted sampls loop at tims ef sample injec-
 toB.
:f ~ 438 Barometer=—Accursts to 8 mm ¥y, to
s, Ensesry stimoapherto pressure around gas
*  chromategrsph during mmplc analysie.
+3.7 Pump—Iiesk-fres. Mintmum capas-
© tty 100 ml/min,
. .44 Callbration.
‘r 441 Tubing—Teflon, €4 mm oulside
© dismetor, separate piecen marked for each
ton colcemtrstion.
443 Tedlar Dage—Bixtesn-inch square
© simh, sepatets bag marked for sach cxlibra-
-ty CgRosntration.
S 448 Byringe—0.5 ml, gus tight.
. 446 Bysinge--30ul, gas tight.

o

#.. 1Mantion ef tride namaes on specific prod-
" wets docs 0ot soustitute endarseent by the
tmmmmm Frotection Agency.

IEVREE " . M .. L
L1 I '..p 5 te '

» ’ .
‘ e e r‘v«.‘a-- '

per.u!\m.

bDratsd vinyl chlorids permeation tubs.

8§23 Nitrogen gas—Zerp grade, Tor m-
aration of standard gas mixtures.

& Pyocedure. |

4.1 Sem g Assembis the sampie trshn
&3 in Pigure 106--1. Perfarm & bag leak check
nocording to Scction 7T.4. Observe,that sl
connections between the bag and the prohe
ars tight. Pifee the end of the probe st the
soniroid of the stack and start the pump
with the nsedle valve adjuated to yisld &
fow of 0.5 ipm. Alter a period of tims suflt~
sient & purge the 1line several times has
elapeed, connect the vacuum Itnhe to the
bag and evacuste the bag until the rotam-
otar Indicntes nO flow. Then repesition the
sampls und vacuum lines and Degin the ac-
ttral sampling, keeping the rate proportionsl
to the wtack velocity, Direct the gas exiting
the rotamaeter away from ssmpiing personnel.
At the end of the ssmpie period, shut of the
pump, d.hcnnnnl th. sample line from the
bag, and d oy the uum ine from
the bag container. Protact llu Dag cantaines
from sunlight.’

t32 storage. mtc bags munt be
kept out of dlncl sunlight. When as all pu-
siia. analynin & 10 he perfarmad within 24
houry of sampie cuvllection.

4.3 Semple recovery. With & plece of Tete
lon tubiag identified foc that bag, coansct a
Vag W4t walte o thes gas chromatoyrsph
simpie valve. Switch the valve to withdraw
s from the bag through the sample loop.
Mumb the equipment 80 the sampie gas
passes [rom the sample valve 1o the Jenk-tree
pump, and than 10 & charcoat tube, fullowed
by & 0-100 mismin mmm with flow eun-
trol valve

6.4 Ansiysis. fet the nﬁumn tetnmur’
t0 100" C the d tany to 100
C. and the sampis Inop umpentmto'l.’ 0.
When optirmumm hydrogen and oxvgsn fow
rates have been determined varify and matn-~
wain these flow rates during ali chromato-
graph  operations. Using zero hellum or
uttrogen &8 the carrier gas, establish o flow
rale im the range con:iistent with the inanue=
facturer's reguirements for satistectory de-
tector operstion. A flow rltu of npproxie
malely 49 ml/min should
separstinus. Obssrve the base line peﬂqn.
cally and determing thot the nots: lavel hns
stabilized and that bass 1ine 4Ari* has consed.

. Purge the sampls loop for thirty seconds at

the rate of 300 mi/min, then activate the
sarapls valve, Record the injeotlon time (the
position of tha pea on the chars ab the time
of sample injection), the sample numbder, the
=\mple loop temperaturs, the column teme
carTMt gas oW Tale, ¢hary speed

L

and the attenuator setting. Remrﬂ the lab.
eratory prossure. From the ehart, releck the
pwsk havning tne rercption thne esrrcponde
ing to 7o) chiociie, an detormined In Bese
tion 7.2 Maasure the peak ares, A, by use

of He, snd g diso integrutor or & planimater, . *

Mesgure the peak hetghit, Hm. Rogord Am and .
the time. Rapeas the injection at

Jorat two Simey orF until zwo oansacutiveg vinyt - -

chioride peaks G0 Bot vAZY hh aTea more than
§%. Tha aversge value for thess two Areas
will be wkd to puts the bag
tion.

Compare tie radlo of Ka hA-fortb.vln)‘t
chloride sample with the sama rsilo for the
stkiard peak which i cloasst In height. As

(X7 -

] w!Mn&. if these ratios differ by inors . -

than 10%
be pure (
sgd tha ueomh.ry eotumn lbould be un-
pioyea (see Section 4.9.3).

. the vinyl chioride pea.h may nm

= PP y

4.5 Mreaury the amblent m'npornmud

barometric pressure nes: the bag. (Assume .
$the rezistive humidity ¢ be 100 percent.) .
Fon: = watey eaturation Yapor pressure table,
determine e record and w-ur sapor cons': !
tens of the bag.

7. Calibrations sand lt:mdllﬂ. :

7.1 Preparation of viayl shloride MM
g8 mixtures. Kvacuate s sixtsen-inch ‘qu.n
Tedlar bag that has psssed & leak chack
(deacribed In Bectiam 7.4) and metar n 5.0
liters of nitrcgen. While the Dag is Alling, use
the 0.8 ml syringe to inject 2300 of 09.9+ %
viny} chloride through the wall of the hag.
Upon withdrawing the syringe nexile, ime -
maediately cover the pesulting hole with s

Y

Ny

17

piece of adhesive tape, This gives a concene -, -

traticn of 50 ppm of vinyl chiloride. In & Lixe
mMAnRDer use the other syringw to prepars dilue
ttons having 10 and 5 ppm vinyl chloride
concentrations. Piace each bag on a sMmooth
surface sme semately depress opposite
ndnolmcw 50 simnew %0 further miz the

1': Determaination of vimyt ehloride re-
tantion time. Thin section can be performed
simultaneously with Section 7.3. Establish
chromatograph condivions identical with
thoss in Nection 6.3, above, Set attenuatof -
to X @ ponitionr. Pruah the sampling loop
with sere hellumn er mitrogen su@ aclivaie
the sample valve. Recurd the injocilon time,
the sample Wwop temparsture, the oeinzam
tempemature, Wi carsrel gaa flow rets, the
chart speed and the stienustar setting.
Record peuks ang detsctor responses that
oecur in the abwence of viny) chloride. Malne
tain conditions WiLh the squipment pliimhe
ing arranged Mentlcally to Scction 6.9, Bush

tho sample loop for 30 sdconiis a8 the rataof . - .
100 ml/mis with sne of tha vinyl chioride v

callbration mixtures and aciivate the eaniple

valve. Becord tha injectlon time. Eelech the . .

Pk that cosrewponds to viny? chloride,
Measure the distancs an the chart from the
tnjection time b0 the time st which she posk
maximum oceurs, This quantity, divided by
the chart sreed, I denned as the retenttom
time. Recar..

73 rreparatiom of chromatograph calte
Bration curve. Make a gns chromstograplic
measurrment of sach stindard gas mittare -

{descrined In Seetion 7.1} usng sonditions . |

identical with those Unted (o Seotion 6.3
above, Plush the saopliog locp for 80 seconds

At the rate of 100 ml/min with sach standarg ' -

EAs minture and activate the semple valve.
Record C,. the concentrations of vinyl chlo=
rito ln}oﬂad the sttentuator setting. ohard
speed, paak Ared, sampie 100p temparsature,
columa tempersture, oArTler gas flow rata,
and retentton tme. Recard the laborstory
pressmre. Calculale 4, the peak ares nmltl--‘ -
iy r.--' ot

TS 1Y ¥ u—---')'
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‘£ . piied by the attenusion sctijng. Bepens unti o T N
T st two injection areas are within 5%, them piob T T
: - . thoss polnts v3 C, Whon ths olhce concen- A s
- txntions have bou\ plotted, draw A amooth
ourve thmugh the points. Peeform <allbra~ lh“lﬂ

‘,.':' of thia scotion ts required subsequent to beg

mannor.
P S iumlnﬂmmulukebmmm
' ’c htoprwum;nobqto&-meml!,@w
=
1]

= ¢ i pump inlet, Evactais the beg. Pallure of the

' “«..-.c-"H‘-ﬂ-hmmmmnsmdm- 13 Ths p % sultable Loe deteve be replaced prlnruvlnﬂ c-nloﬂdu buax-
g b ,',_.n. * rolarones “m "' samply_lovp nkuu the vtuyt chitorids wwonomer (VOM) paratun L vy _\,, A
. ' temparatoye

e 15, 1974, EPA Cantract No, §8-03-1408, Task abaciuty sDalytical techalque, such & mMas

tion dally, or befors and atler sach set nf { Podter
samphes, whichaver 3 more fregqueunt. ' :
.74 Rog leak checksn While perfaumancs

unes 6 Is al3o advisod thad i§ be performad
prior to Dag uze. After sach wse, ake sure
& hag did not develop leaks as follows. To leak
S oheck, connech & WAL IGAROMOLEY And pres-
¢ gurize the bag o 5~-10 cm H O (3-4 tn N O).
- -Allow o stand fue 30 minutes. Any displaces

© foeng I the welor manomoter indicates &
: jaak, Also check the righd coatalier for leaks
N '» jn this

2 angd allow 10 stand owvernighs.
A dlnl bag indicates & Reakly For each
, sample bDag in its ricld containar; piace o
.+ Potamoter in-line betweon the bag and the

't pomnreetar %0 regictar mco fow when Lhe bag
- appeirs to be amply hdtcas- . lan

L O o o ool s 4a
. "

Marmos (07—DITENMIVATION OF VISTL CIo~ myg and 4 X 10-° m3. With proper calibration, -,
avw Comrziy ov LwprocEve VWASTIWATER un upper limit may be extculed a8 u!eued- S

A mnnhmk Baxrrys, ANS VINTL Cr7L0PI0R COMNTRAY OF 3. Precialon and Ricproducihliily. -
" A.':‘nonmmapmnuu.u A POLIVINTE Cru.cris Rrene, Suunsy, Wen ey iasesiaboratory enmpafizon htwm..,
~ A;=The sltctuation nq-. ot ‘ Caxx, attp Latrx Ganries o seveR labogatoriss of tufch resia sampirsy .
s 837 Vinyt ohloride concemtrations, Trom. "G 7. . - perscevcTome . ". . esch spiit into caree perta, yieldcd a atandard .

deviation of 2.83% for a a.mnpls with & mesa -

- the calibration curve deucribed in Sactiom mrmnottnhme‘mmuh of 3.09 ppm, 4.16% for & snmple with a mesn ..
-.»13, above, solect the valus of O, that 8= qeumnicd by porsons unfaoiitar with the of 168 ppm. aud 8307 for & cacaple with L.
. ;msuaﬁmuwm el Cul=  gpoppiion of & e chromat-graph, nar WY u,capm L e

7 . + $howe e urfarv!isy with saepling. a8 tsnlﬂ!- ot b
. e . Sere :r?-:na dctails that aee hupmm the Do nat relenrs vmﬂem' rw-hmﬂ:W"
, CoFTu' AR - soops of this preccutation. Care must be tory stmosphare dming n nrunnration ol stagde - 7
m. + 7 ezmuissd $0 prevent expomize of samping Arde Ventteg or purgicg with VUM/EIP mige .
! mumﬁnﬂcmmsm tures mmat be heid w0 & minimnm. Waea
A0 auation 106-2 L. Principlo and Applienbfltsy, - Shoy ere recuired, the vapor must be goated . - .

2.2 The bams for this method relates te 1@ CUHOW nir. ¥iasl cllartds, evon &t low' ..

- ‘..‘,_:. - ..“m I&th ing amble, m the vapor equilibrinra which 13 estabilzhed PP Jevels, mnist mever L8 TeAled Iosids the

laboratory. After vi.ls Lave beza analys:d, -
between RVCM, PYC, rooin, wair, and siy ;
' QywThe conssutraton of woyh shimtde In B bay fn & glosed systera. It hna been demonytrated ‘08 PLssruw within ths vial muas be yeuted -
A pla in pom. priog to removad (fom the tasiumont titrme
G The soocenirat 21 of wtut chloridy taested by (180 the RVCM in & PVO resin witl equill- ¢y, g0y must by veated Into an actisatzd
) mdlmmwl- brite in & cloted vriel qulb Tapidif. PIO~ o preon tube UKDY ® i/ pcdermia ncodls to -
ha-'l‘h i rvnos ure, M %hom_ vided that ths mprrature of the PVQ rerln s of wiajl enloride into the
T e ied gttt calilalicn sl L 1 maintatned sbove the gicas tmaasition FINTDL SR U BOTLSUIROR U
o~nle 84 the Limne.of agalysls, *X. temperature of that specifie resin. P

through, .-

o of INprocess wastaTiater samples, .l"m,j% e,

] - ) and lh. residual’ vinyl chlorids monoow . g313: PBottlea—80 mi {3 om), wilh m"

ST T Laed e N {(RYCK) e:?::u o:.polyv!nr;chlm (PVO}.  jined screw an torx far PVD eamples. - -
eins, we 9, slurry. and intag samples. 513 Vials—50 ral Hrpavinle’ scclet with

-W-lm Tt cannos be used for polymer In fused form, Teflan faced Tul-Dend 4iacs fr WHLSF sam- -

soa, IL B. “Vioyl Chiloride Sy Im SUCH AS Ahaet Of Cubes. If & TAOLULIOR O AW piga,

D Daadrie o D lavi; VIDYI chiorids pesk (4 Dob Satiafactory 108 & 513 Miactrical tapeear mmt. b»
Loutsville, Kantucky.” Region Tv. U8, tn particular sample, then chromsloffsdh prevent locsening of bothle tops, .
roomental Frotection Agency, Burve JH“ perameters may be sitered with prior ap= 532 Sampls recovery. eed!

. nd:s_?:.!m Dirislon, Athens, Georgta, June ..., %c“ the Admatntsteatos. 52 ::,m lares- 021 Viala—Wilh seals snd np-. Perkine

o son to believa that soms other hydrocar Elmor Carparstion No. 108-0118, or equl .
ﬂ;l”gmﬂm:%nt: :ﬂ?:y‘!lmc;c‘\?nm‘:dt:m 7>  with an ideniical retention time I8 prescns leat, % 08 QT ;

A 15 the sample, then suppicwianial coudTme 533 Analytical balence—C ;bl. :
by O. D. Clayton and Amociates, DoOsmber 1, of thg yingl chloride ponk through 3  weightng 0 20001 gram. ap o
$33 B5rir
- Order No, 3, HPA Report oN. T8-VCI-L. spoctrascopy, should be pertormed. A" Mo 010035, o€ ':um“' Trecuton qm
8. "Standordimiion of Stationary Bouroe 2. Rangu and Sensivity. o
- Emisalon Mcthod for $tuyi Chlorids,™ by Mid« ‘Tha lowor limis of detection of vingt chlo-

weet Resgarch Tustitulo, 8. EP lllmmottmd.luuml N
o 4 197 A Cantrast fide will vary according te $he chromato- ucts does Bod eonseis on ‘l“:’;ﬂbgwd
, Wo, £3-02-1008, Tack Ordes Na. 3. - mu M Values nponn lnﬂm 1X1e¢ xnruwmmlu Frotection Acanq. ‘
¥ et g taan e . i B

“.’

..

v

\.lv-

.r
PR




e vasd R
'-:.n,;:: I}’* 'P ". Y.
L] . o '.l e
e 40072 R Cao
" 824 Via Sealer, Perkin-Kimes No. 108-

' 9108 or eguivalent.
’ $8 Analysia
843 QO chromatograph—PerXin-Elmer
tion Modsl P40 head-spaoe ans-
w2, No. 104~0001, or equiraient,

843 Chromatographie column-—S8taloe
Jesn stetl, 3 M x3$3 mam, ocontamning O4%
Carbowax 1800 on Carbopak A, Perkin-Elmer
Gotporation Mo, 106-0138, or equivalens.
wucmbouudhpldetrbopd

l.l.I nmmm—o to 100° C, aocurate
, %8 x0.1°.C, Pwkin-Eimer No, 105-0109 of
- aquivalens.
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* RULES. AND IthLM’IONS g

maling and weighing, using & 100 4 syringe.
In the cass of dispersion resins, the cup
eannod be used. The sample s inztend
weighad approxtmately in an stuminum dieh,
tratsferzed 10 the tared visl and weighed
accurately in the vial. The snmple ia thea
pisced tn the Perkin-Flmer RAsd SPRCE ANA~
1yzsr (or squiveisat) ang eonditioned for 0OS
nour st K0°C.

Nore: Some slaminum wisl ¢aps have &
couter gection which must be removed priot

‘o phomz ioto sample iray. I nos removed,

sorious mmmmmuumw.mn
ocout.

u.a Buspenaion resin sjurry and wes cake

Sampla tray thermostat sysi
Perkin-Elmer No. 105~0101, or oqulvn!oni.
cw 3.8 Septa—Banawich type. for asuto-
, Datis dosing, 18 mun, Perkin-Ximer No. 108~
jooa.noqumuunt.
. 894 Intepraty - recorder — Hewitts «
Mud Model 33804, or equivaleng,
8A.7. Filter drier ssismbly {8)—Ferkin-
,‘ Rmer No. 2330117, or squivalens.
; &8.8 8Soap film fowmeter—Heowistd Packe
‘ard No. 0101-0113, or squivalens.
w1 84 Gslibration,
l.l_.l Regulstars—(or uqulnd u. e-.nu-
) :‘ l'lng-nu. I L
AR Bydrogongu—:mm
EX X W Kitrogea gas-—2e10 grade
‘uAL’Ma—-cmm ?‘t.'&

o Gtanduu eniindws (4)—ens encth
ulo,lno.aooo macoooppmvmnm
hum”.mmmunoamum

9, Prossdure, = . ;

o %3’ Sampiing. et )
‘v.u. ‘PYC sampling—Allow the

10 Sow from a tap on
8Dt the $ap Line has beea

" fead & 90 ml samply battle u

ﬁ".

i

jg

on the
wal
ader
the

:
Wi

g
;
f

i
5;
1
§

i

;3
5

dince!

‘Gapped with sluminum foil and
‘M'c!«umnamhwh
S gumOve any organic matter thas
‘farfere with analysia. At the saamp

"tlon AUl the vials bubblesfree,

.%?E%E

;: 16¢ Book. Al] sampled must be kept re-
ted unill snalysed.
- T3 Sample recoy Samples must be run
m“h‘:mn. -

-« 782 Resin sampliss—The weight of the
. Yealn ured must be botwun 0.1 and ¢.8 grams.
An exact welght must be obtainsd {-0.00%
sram) for sach sample. In the case of sus-
penzion resins » vohumetric sup tan ba pre=
parsd which wili hold tha required smouns
" of sample. The sample bottle is opencd, and
$he cup vojums of renin g sdded to the tared
.snanple tlal {lucluding soptum and alumbe

Bum ¢dp). Tho vial s immedintoly sesled

and the cxact saniple welght ia thon abtained,
- RpoTs this valuv on the ants shoat as it 1a
required for calenintloa of RVCM. In the
o of relatively dry re.lu samples (water
eunloDdt 0.3 welus %), 100 51 of distliied

WARlor miuat be injtcm into whe vul. dm, -

iating the RVCM.

4

Slurry must, be fitared using s
amall Buchner funnel with vacaum to yleld
wet cake. The flitering process must be ¢on-
tinued only sa long as » stesdy atream of
watar i3 exiting from the (unnel. Excessive
filtration time could result in soms lows of
VCM. The wes cake sample (0.10 to 4.6 grams})
12 sdded W a tared vial (inctuding septum
aod sluminumroap) and tmmediataly sraled.
Sample weight is then determined to 3 dcs
mal piaces. Tha sampls is then plsced in the
Porkin-¥imer bead space analyrer (OF equivie
lant) and cunditioned for oo® hour &t 90°C.
A sauple of wet cake 13 used to determine
‘TS (total solids). This ts nqult!d 1oy calcue

743 Dtsparsion pestn” L7
‘This material should not bo mtum Sample
musM be thoroughly mived. Using s tnred
vial (including esepttm and stuminum €sp)
sdd spproxtmately @ dropy (033 to oan
gvama) of slurry or Intex using a medicine
dropper. Thia should ho done immedistely
after mizing. Seal the vial as SO00R A3 possidie.

Datevmine sample wuoight acdurate to 0.008 -

grame. Total sample wiizhs must nod o iced
050 grams. Coadilfon ibde vinl for on7 hour
at §0°0 in the ansly-er. Dotermine the T4
on the starry sample (Bection 73.8). . -
- T34 Inproeess WIAStSWalW - SamIplan-e .
Using & farsd visl (inchnding septwm and
aluminum esp) quickly sdd approximately
1 o of watar ualng a modicine dropper. Seal
the vial a8 soon as pocnible. Determlne
weighs accurate to 0.001 gram. Cone
ummmmmnouunw'cnm

73 Amlwn. o .
741 Preparation of gas nhmato'npb—
Install the chromatographic column and con=

aitlon overnight at 160°C. Do not connect the
num«mwxmwmm'm
conditioning.

7311 Flow rele sdjustmants—Adjuss
fiow rates as follows:

& Mitrogen carrier gl.-ﬁot regulntor o0
cylinder to resd 850 psig. solm\u-twu
chromatograph 10 1.3 kg/emut. Normal Sows
a4 thls pressure shotild be 33 10 40 occ/minute.

regulator on eyt

caromatograph to supply atr 0 Durner at &
™t batween 280 and 300 cc/mintte. Check
with bubble flowmater.

3. Aydrogon supply—=80¢ regulator on oyle
inder to road 30 paig. 8ct roguintor om

chromatograph to supply approximately

3548 co/minute. Optimize hyiropen flow o
yleld the most sensitive detectoc reaponce
without sxtinguishing the ficune, Check fow
with bubble mstar and record this flow

73.13 Temperature adjustmenta--—Sat
tempsratures a8 followa:

A Oven (chromuatographis columm), goe

C.
B, A O.

Dosing Une, 1
o Injection vlock, 140° O.

4. Bumple chamber, water hmpeutun,
00 G140 C.
74.1.8 Iguition of fiaxe loniSalion detees-

m—r‘mh tho dstastor umdm. "©° uu
menufactarsr’s instrustiona

78.14 Amplifter balance—Palancs the .

amplifiee
733 Programmi

the shromatograph as followe: /-
s. I—Dosing sune—The narmal sctiing I
seconds

2
v. Litoe—-The Ormal utnn'
2 8 minutes. Oertain types of samples cone

to the mnu:mmﬂ ¢
ng the chnmwm

e

| TS

tain high boiling materials which can cause .

interterencs wilh the vinyl chivrids peak om -
subssquens analyswy. In these cases the
analyeis time must be adjusted to ellminnte -
the interfsrence. An automated haaxSuab
qmnmuuhwhﬂumw

o

a. B~-Piushing---The normal mu - u
minutes,

4. W——8tabllimation time—The nﬂlll 0“'
ting 19 08 minutes.

8. X=Number of analysses per linpll—m

setting = 1, .

793 Prepsration of sample mnhblo—m- )
fore any sample into turntable, be .
certain Ahal the center section of the alu-:.
minum csp has been remaved. The sumbcred .
sample botilea showld be placed n thia cors

zesponding numbdersd positions in the turn.
- sabla, Insers y

sambies in the followink ordoers

Positiona 1 & 3—Oid 3000 ppm standards
for eonditioning. Thess are nacessary only -
after the snalyzer has Det been used for 24

bBours or longer,
ma—am-mmm

muuo—mmmmnu« y

b Poaition $—8000 ppm stendard, freshiy :
Mm.—mmmmum
f Wa. 7 (This @ e firey

sampie of the day, ut s given as 7 %o e don-
a8 L
m

sstant wih the irniadis and the
pumwt.b

Tt the second seb of B0, 500, 3000, and 4000
mpl., stand- -

00° Q tar § hour {pod to axcesd § hours).
734 Star$ chyomatograph progrom—
When all samples, \nclnding stapdards, have

“been eonditionsd st 60° ¢ for 1 hour, wtars -
the analysis program socording to the manu- .
factuzers’ ]

instructions. Thess tnatructions
must bs carsfully followed wben atartiag
uhd nopplnc program to munc umg' to

ths dosing assembly.
733 Detarmination of total sullds ('l'l).
“Por wet cake, , resin solution, snd’

m-munnmmmmu- i

PVC iatex samples, determine T8 for ench . =
sampls by accurstely welghing approxime - °
.hlyah‘mdlmphmmnummum'- ;

pan delpre and after
oven (108 to 110°
:nmm

plactug ta & drafy -
C). ﬂunpul must bo dried
ntnt. Arst weighlug fée.
urn ths pan o the oven
riod of time and then
plete dryness. TS is then calcuintod s the
nnuumplo waight vuﬂuymnﬂlm-
ylo “ .

bnu.nn. *

cunmuon
hour pericd
Kach day, pr
umn should be conditionsd by runnlog two -
of the pravicus daye 2000 ppm standards. -

8.1 Praparsiion of Btanderds.

Oalibration standssds are prepared by it '
ing the
o0 standards, rapidly seating tho scpium
and sesifng with the ahwnisnum cry, Use o
siatnless sleel iine frnm the oylind 7 to the
vial, Do not 50 rubber oF tygon tuding, The
mph Zromg the cylindce must be

-
when the instrumcnt is used.'
tor

to e performad each eigm- W

to running sampics, the eate .

for a shart pee
c!qh to verify ¢come- - .

s

viala with the winy) chloridesulterg- "



e l!ﬂnﬂ ﬂneo hoad) for sevdral minutes pﬂM

" - %o filling vinks. Ater purgiug, raduca tha finw
: .ate to approxrimately 500-1000 so/min, Flacs
: ond of tublng tnto ¥ial (near bottom) and

after one minute slawly remove tubing. FPlace
Saptum 1o vial a8 #COU Aa poAsibie to Mint~

+ mige mizing atr with sampie. After the atand-

| ard Mhmudu. inject 100,41 of diatilled

m of chromsiogrepd muw

: hﬂpmtwwppm.maoo”m.t-om
”m. and two 4000 ppm atandnrd samples.
Run the oaitbration sampinst in ozactly the
SAme mannef as‘regular samples. Plot As,
_ tae integrator area counts rfor each standard

‘82 Respoose factor,
, From the calibhration gurve descridbed in
mc-ummm- valus: of O«
) corrasponds to As for sach ssmpile. Come
- mmmmm.m.tu-mm
¢ nhumu

R Y
U h,-a-l Equation 107-1
. 3 mﬂnﬂmnﬂdomm-
. esntration, or vinyt chioride monomer con~
-~ Sentretion,
: mh Oree a2 tollows:

c... W(—-‘f—l-xr.)
" Bquation 107-9

Gm%ﬂoﬂuﬂuiﬂnﬂﬁbﬂhh ths mmple,
"_hwmhlau:“u
Ve-vmumvh-lwvumum

Y iree I,
Ty=Bynilitestion Lrngs

n-'m ol unw - !
R

-]f ‘v 1%‘ R
' N
:‘* i(“';"-r:‘”

,-,-,:13 e

“+
R M‘lt"ﬁ -

[ 8 V.-r,-_..gu._l-
vhvn
v Vint vohiume, oo (.0,
& Sanpls coataing less thas 0.5% water:

c...-.z-! (4 IWXIMM)

. . .~ Equstion 107-3 L

-nvb which coutalag von o.na/': ::‘uh i
AP .
4

Creem . . L
[] . . Lt

x[%';t."i' K,(T3)T,+ x.u-v'rs)r.]
wherw ’ . - Equstion 107-4 -
TruTotal solide. we e e

Nomt.-uhmm .. .

Results caloulated uaing Equastion M—Q
MyTtsend concenization based on the total
annple. To obtain resuits based ob dry PVC
ocousent, divide by T8.

1
Jan o ’M:",:’::"" u-yls.lquﬂ-

c...-ﬁ'[ “"“"" (z.ouxm-‘)]

L r:qu,uo. 108

10. Retevences. g
.}, Restdual ¥inyl Chioride Monomar Cofie
mt of Folyvinyl Onlcride Revins and Web -

Caxs Samples, B. F. Goodrich Chemiaonl Oa.
Standard Test Procedurs Ne. 1006-T. B, ».
OGomxdrich Technical Canter, Avon Lake, Ohio.
Jaguary 30, 1078,

Polymer
’tlnh 18 () 197, 1974,
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