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P.O. BOX 8004, SOUTH CHARLESTON, W, VA, 25303

. SOUTH CHARLESTON PLANT - July 21, 1975

Mr. Grover C, Wrenn

Chief, Division of Health Standards Development
Occupational Safety and Health Administration
U.S. Department of Labor

Room N3663

200 Constitution Avenue, N. W,

Washington, D, C, 20004

Subject: Interpretation of Occupational Safety & Health
Administration Vinyl Chloride Standard

Dear Grover,

Thank you very much for arranging the meeting on July 16, 1975
with Messrs., Edward Klein, Gene Regad, and yourself to discuss the
problems involved in amending the Vinyl Chloride Standard and to dis ~
cuss ways to provide the vinyl chloride resin industry with relief from
burdensome and unnecessary parts of the Standard, The discussion did
much to create an understanding of the problems of both parties.

In reviewing my letter to you, dated May 2, 1975, on Classifica-
tion of Union Carbide Corporation Vinyl Resins, I believe it still clearly
states the problem and a possible solution of the low residual monomer
vinyl resin, Summarizing the letter it states:

1. The health hazard protected against by the Occupational Safety
and Health Administration Vinyl Chloride Standard is the
inhalation of vinyl chloride monomer, The objective of reducing
the inhalation of vinyl chloride monomer should be achieved
with a minimum of industrial disruption while permitting
OSHA to concentrate its enforcement effort in the most hazardous
areas.

2. _Vinyl resins containing less than one part per million of vinyl
chloride monomer are subjected to one or more additional
processing steps; i.e., they are 'fabricated" to contain
extremely low residual monomer content,
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3. Data has been presented showing that when resins containing less
than one part per million of residual monomer are processed,
including so-called ''mass melting', the amount of vinyl chloride
released to the work space does not even approach the action level
limit of 0. 5 ppm set by the OSHA Standard.

Based on the objective of the Vinyl Chloride Standard and the data
presented, the logical approach to effectively utilize limited OSHA enforcement
personnel, to provide for worker safety, and to provide relief for those resin
manufacturers who are producing these low monomer resins at extra cost is to
classify these resins as ''fabricated" products, thus limiting the application
of the Standard to areas where excessive hazard exists.,

Union Carbide Corporation, a producer of many specialty vinyl chlorid
resins, markets these products world-wide to many customers - large and
small. Within the United States alone it has 1,483 individual customers for
vinyl resins, Most of these customers are small manufacturing establishments
that purchase less than truck-load quantities, These customers, in turn,
produce semifinished goods such as lacquers, plastisols, and organosols which
ar shipped to the ultimate user. These customers, as well as transportation
companies, are withdrawing from handling and use of vinyl resins. The nature
of this business is such that a clear statement of damage is not possible, but
we can cite many cases of individual withdrawal as well as internal directives
to not use vinyl resins in new applications. The loss of many small customers,
as well as the loss of new applications, is tantamount to a slow termination of

the business.

We would appreciate your expediting the response to our request for
an interpretation of the status of our products and thus clarify our situation.

Very truly yours,

L7 W%

R.N. Wheeler, Jr,
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OUR APPRECIATIVE THANKS TO

Cantury Systemms Corporation . .. Ansiytical Instrument Dewelopment, Ine.... Mine Safety
Applisncas Company . . . for granting us permission 1o reprint their publications in this bookt.

NOTE: Union Carbide Corporation do#s not endorsa the squipment itemns or the methods of analysis preunind harein to the
exclusion of all other vendors squipment o methods of aralysis. Union Carbide Corporation does use thesa methods of analysis and
the muipment items in its monitoring operations, and believes its monitoring procadures represent good practics. Union Carbide

Comoration assumes no responsibility for the monitoring results of others using the squipmant or saalytical methods listed in this
booklet.

IMPORTANT — This information is otfersd solsly for your consideration, investigation, and verification and is not 10 be conmrusd as
& warranty oc represantation for which we sssume legal responsibility. In wing these materials, you must sstablish for yourmit the
mcsy suitable formulstions, production methods, and control tests 10 snsure the uniformity snd quality of your produet.

UNION CARBIDE is a registeted trade mark of Union Carbide Corporstion, U.S.A. S
© 1974 by Union Carbide Corporation.

UNION CARBIDE CORPORATION ¢ CHEMICALS AND PLASTICS @ 270 PARK AVENUE, NEW YORK, N.Y. 10017
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MONITORING THE CONCENTRATION OF VINYL CHLORIDE

IN THE WORK PLACE OR AMBIENT AIR

Monitoring the concentration of viny! chloride
in the work place air is currently required by the
U.S. Department of Labor’s Occupational Safety
and Health Administration under the temporary
standard for vinyl chloride, and will continue to be
required under the permanent standard as promul-
gated in the Federal Register of October 4, 1974,
and scheduled to become effective January 1,
1975. In addition, the Environmental Protection
Administration will issue regulations requiring
ambient air monitoring or setting specific limits on
vinyl chloride emissions. The current and future
OSHA regulations cover the vinyl chloride pro-
ducer, the resin manufacturer, and the resin pro-
cessor or fabricator who makes finished or semi-
finished products.

OSHA regulations require monitoring of areas
where employees may be exposed to vinyl chloride
emissions or to polyvinyl chloride resins under a
definite written program which includes the pos-
sibility of ecmployee observers; the keceping of
complete and accurate records for long periods of
time stating dates, levels, and type of equipment

and with very high (95%) confidence levels
for such monitoring procedures.
. The method of analysis and the derails of the
program are at this time, within the above frame-
work, left up to the employer.

Any monitoring system must take into consid-
rration the following factors:

Potential for exposure to vinyl chloride. is
obviously higher for an employer manufac-
turing, using, or handling vinyl chloride mono-
mer. This potential for exposure is relatively
lower for a polyviny!l chloride resin user.

Response time is important for the employer
vorking with vinyl chloride monomer. If an
ver-limits emission occurs, he must take action
nmediately to protect the employees. A resin
ser is concerned only with the potential release
"the vinyl chloride monomer contained in the
iin as a raw material. He is far less likely to
/e an emergency which would expose em-
yees to high concentrations of vinyl chloride
nomer.

sitiyam to low concentrations of viny! chlor-

by monitoring system is required in all
.. Such sensitivity is 0.25 ppm. in air under
ermanent standard.

® Flexibility of the monitoring system is of
considerable importance, particularly, in a small
business. With relatively few resources, such a
company must be prepared to cope with regula-
tions from EPA, as well as OSHA, on vinyl
chloride as well as other materials.

¢ Specificity of the monitoring system to vinyl
chloride, such as a manufacturer of suspension
vinyl chloride homopolymer, ie., PVC. Data
from an organic vapor analyzer should be
adequate. The vinyl chloride monomer -pro-
ducer; the lacquer formulator; or any other
manufacturer who works with other monomers
or solvents nceds to know the concentration of
vinyl chloride and not the concentration of vinyl
chloride plus naphtha or vinyl acetate.

¢ OSHA requirements also are a factor. The
monitoring data should be acceptable to the
compliance officer. The data should be com-
parable with the data from tests he performs.
While not a part of the vinyl chloride standard,
the employer should be able to monitor nui-
sance dusts as per OSHA requirement. Resin
dust in the work space air may well be 2 factor
in any OSHA inspection.

Vinyl resin processors or users should consider
their monitoring needs as they relate to the
following categories:

1. When measurable amounts of vinyl chloride
monomer exist or are likely to exist in the work
space air. Polyvinyl chloride resins produced by
the suspension or bulk polymerization process
generally contain amounts of unconverted vinyl
chloride monomer ranging from 0.01 to 0.2 per
cent, depending on the particle size of the resin,
the porosity of the particle, and the vendor's
plant operation. This contained unconverted
monomer weathers out of the resin slowly
during storage, and is driven out by heat in the
initial processing steps. Processors of this type
of resin will likely find high concenurations of
vinyl chloride monomer in storage areas, bins,
bags, hopper cars or trucks, blenders, intensive
mixers, “Banbury’’ mixers, extruders or calen-
ders. The results of monitoring are likely to
indicate needs for improved ventilation, changes
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in work practices, or changes in processing
equipment. These resin users must i




work space air vinyl chloride concentration, so
T

that they can take appropriate action to protect
their employees as well as meet the OSHA

standard for monitoring.

When no measurable amounts of vinyl chloride
monomer exist or are likely to exist in the work
space air. Polyvinyl chloride resins produced by
the dispersion or solution polymerization pro-
cess or viny! resin compound that has already
been hot processed generally contain 0 to 0.001
per cent free vinyl chloride monomer. Further
hot processing, manufacture of organosols or
plastisols, or the formulation of lacquers results
in very little, if any, release of vinyl chloride
monomer into the work space air. These resin
users are concerned only with sufficient moni-
toring to meet OSHA requirements. They are
not exempt from them even though the likeli-
hood of detecting vinyl chloride monomer in
the work space air is remote. Resin users in this
category might consider contracting out the
monitoring work if commercial laboratory
facilities are available, since needs are minimal.

The laboratory should be well ventilated with a
hood for employee protection. Other facilities

might include equipment for sample pump calibra-
tion and preparation of standard samples.

This description is intended to portray only the
broad outlines of such a laboratory. The actual
outfitting of a laboratory is best left to a chemist
or industrial hygienist.

Analytical methods for determining vinyl
chloride concentrations in air as ceiling values or

time weighted averages as well as the concentration
of vinyl chloride in resin are given in the Appendix.
Vendor's descriptions of the specific equipment
itemns are also included.

Resin users or processors in Category No. 2

could use the same type laboratory facilities
described for Category No. 1 users, or they could

reduce the equipment cost by use of the following:

e A Century Systems Corporation Portable Or-
ganic Vapor Analyzer with Flame lonization

As with all simplifications, there is a large
number of resin users who clearly fit ncither
category or who are not sure where they fit.
These resin users or processors should query
their resin or compound suppliers regarding the
vinyl chloride content of the resin or resins
*g purchased. Since this content varies with
e type of resin and the vendor, it is wise to
make such inquiries thoroughly and carefully.

Resin users or processors in Category No. 1

ould consider a basic industrial hygiene labora-
ry consisting of the following items:

A chromatograph with a flame ionization detec-

or, such as Model 511 supplied by Analytical
nstrument Development, Inc.,, Avondale,
:nnsylvania 19311 for about $7,000 including

cessory equipment.

This instrument is sensitive to less than 0.1
m. viny} chloride, and is generally useful for a
‘ety of other solvent monitoring operations.

rral portable sampling pumps, such as the
+ Safery’ Appliance “Monitaire” pump.
e may be clipped to a worker’s belt for
-nal sampling of vinyl chloride in air or dust

. These pumps, including a battery charger,
oproximately $280 each.

ical balance sensitive to 0.01 milligram.
ortpmat of sample tubes, syringes, and
E} for sample collection.

Detector, Mode] OVA-98,

This analyzer has good sensitivity, good
reproducibility, and is easy to operate. It costs

approximately $3,000. The main disadvantage is
that it is sensitive to all organic vapors, including
vinyl chloride; thus, if other vapors are present,
the reading translated to vinyl chloride concen-
tration will be higher than the actual concen-
tration,

Century Systems Corporation is currently
offering this instrument with chromatographic
capability at a cost of approximately $3,500.
The instrument with this option is specific for
vinyl chloride or certain other solvents. This
option, while relatively untested in the field,
appears to be useful for the resin processor with

limited laboratory facilities (see data sheet in

Appendix.)

e One or more portable sample pumps with
equipment for gravimetric sampling of air borne
dusts, such as the Mine Safety Appliance Pump
described previously. These cost approximately
$200 each.

Analytical balance sensitive to 0.01 milligram
for dust monitoring weighings.

These facilities would have to be supplemented

with other laboratory equipment selected by the
chemist or industrial hygienist. Methods of analysis
and operating instructions for the equipment

should be obtained from the vendor of the
equipment purchased.
T

he equip-aent and analytical instruments list-

v
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ed are precision measuring devices; therefore, they
need to be operated and maintained by skilled,
knowledgeable technicians. Again, like any other
precision measuring device, they should be cali-
brated and tested with standard samples cither
prepared in the laboratory or purchased from a
commercial supplier of such samples.

This booklet attempts to review the factors
involved in vinyl chloride monitoring and their
application to a resin processor. It also suggests
equipment and methods of analysis for considera-
tion. Its principal purpose is to stimulate thoughts
and plans with regard to the problem of monitor-
ing vinyl chloride monomer concentrations.

R Eaval
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. APPENDIX

1. Department of Labor, Occupational Safety and
Health Administration: Exposure to Vinyl
Chloride, Federal Register, Volume 39, No.
194, pp. 35890-35898, Friday, October 4,
1974.

2. Vendors' Publications on Analytical Instru-
ments:

e Century Systems Corporation, Portable Or-
ganic Vapor Analyzer, Model OVA-98.

e Analytical Instrument Development, Inc,
Portable Flame Photometric Gas Chromato-
graph, Model 511.

® Mine Safety Appliances Company, Model S
Monitaire Sampler.

@ 3. Methods of Analysis for Determining Vinyl
Chloride in Air and in Resin:

¢ Vinyl Chloride, Determination in Air by Gas
Chromatography.

¢ Vinyl Chloride, Determination in Air by
Adsorption on Activated Charcoal and
Analysis by Gas Chromatography.

® Determination of Residual Vinyl Chloride
Monomer in Vinyl Resins.

® Dust, Determination of Total and Respirable
Airborne Dust by Membrane Filter Sampling
and Gravimetric Analysis.
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FRIDAY, OCTODER 4, 1974
¥/ASHINGTON, D.C.

Volumo 39 B Mumbar 194

PART Il

DEPARTMENT OF
LABOR

Occupational Safety And
Health Administration

EXPOSURE TO VINYL
CHLORIDE

Occupational Safety and
Health Standards
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RULES AND REGULATIONS

. . . Title 29—Llabor ployees froro a rare Hver cancer (anglo- and abrosd, OBHA‘pmpoeed to revise
., OCCUPATIONAL SAFETY sarcoma) may have been occupationally 1910 91q and publhished a comprehensive
‘H:rsgz?izﬂin AgL!lNISTRATIOiI. DE. Teleted. As & result of this notificalion proposal (39 FR 16896) on May 10, 1974,

PARTMENT OF LABOR and afler consultation with NIOSH, and Lo protect employees from hazards of
o1 CUPATIONAL SAFETY a joint Inspection 91 the B. F. Goodrich  exposure 30 VC. The propasal called for
PARTJIDMLTH STANDARDS plant by OSHA, NIOSH and the Ken- limitation of employee exposure to VC to

tucky Department of Labor, a fact-find=  *np detectr™le leval,” as meesured by a
Standard for Expogure to Viny! Chlorida ing hearing was announced on Janu- spmpling and analytical method sensitive
Pursuant to sections 68(b), €(c), and "’I’) 30, )975‘ ‘3.? FR 3874 and held on o ) ppm, with an accuracy of 1 ppm
8ic) of the Occupational Bafety and FeprHeryl . 1974, . +B80 percent. The proposal also called
Health Act of 1970 (84 Stat. 1593, 1536, Information oblained from this hear- for the estsblishment of regulated areas
1599; 29 U.SC. 655, 657 Secretary of U8, parbiculatly the preliminary reports and lmited access to such areas to su-
Labor's Order No. 12-71 (36 FR 8754 © experiments conducted by Professor thorized persons. A requirement for
and 20 CFR Part 1911, § 1910 93 of Part Cesaie Mallonl of the Instituto dl On- monftoring of employee exposures was
1910 of Title 29, Code of Federal Regu- ‘g“’t@’,‘- _Bologna, Italy, demonstrated propased, along with engineering and
Jations fa hescby amended in the manner thel vinyt chloride induced angiosarcoma - work practios controls to be implemented
set forth below, In order to provide ap |1 Fats at levels as low as 250 ppm, and  when exposuscs over the detectable limit
Occupational Safely and Health stand- 0 Other species at highes levels Experi-  ywere messured.
erd dealing with the exposure of em. MentS ‘:”‘"m:d at lf't‘eg ’“;’1’ :’{1"" Respiratory protaction would have
ployees to viny! chioride, gﬁ“’;‘w et'f ho cr°mp ¢ ed Bll ,? Me.  been required while engineering and work
1. Background—i1) Vinyl chloride, m;emogﬂmc’"g om me ‘"{ w t‘:“f" praciice eontrok were being Umplemented
Viny) chloride (chloroethene), Chemical l-dt th "", ’“”“ “g BULODSIES,  or ghere exposures exceeded the per-
Abstracts Service Reglstry No. 75014 s & cd to the conclurlon that the Goodrich

‘ - missible lmit even afler feasible en.
synthetic arganle chemical made from ::;ki;smha‘;:cnnggiabx;c.on;: o{htehc “v:{ gineering controls were Instituted. '
ethylene or acetylene and chlorine by any P y was o' it In addition, the proposed standard

; he angicsarconias observed.
of severnl processes. It Is the parent agent In L tocluded requirements for medical sur-
compound of a series of thermoplastic nn;‘ ?::ctohearhhee;c;’r?m;pls. “ddmc:,f:; velllance, protective clothing, emergency
resin polymers and copolymers which ““fog W T‘ who h dbeele rexgdm procedures, tralning, specific protection
are widely used for conlainers, wrapping 1, mg I:x:t:? ra!.edab :J“i“pgﬂ bide durinz maintenance and decontamina-
film, electrical fnsulation, pipe, conduit, o 0 Pt S B e o o e Cornora. \/on operations, transportation loading
and a variety of other Industrial and orPo RN, LirEs G A e o And unlosding operations and record.
ggnsumer products. le‘nyil crrx\loride has oo ¥ ubber n:fln,i -
¢n made commercially {n this country ' - } Hear{np on the proposal. The pro-
since 1939, and present production is in ,,On the basis of all information avall- ey oy pubtished on May 10, 1974,
excess of seven billion pounds per year. o o . O betn 3; t 1 m} sllowed 30 days for Interested parties to
The vinyl chloride Industry divides inta P 0¥ ; m"' ei g °"‘?;’“ b a ;"‘r’ submit written comments and to request
three segments: monomer production, ‘;‘m‘“"l l“ ?"2‘;’0""“ ally observed ef-  on informal rulemaking hearing. In-
polymer production, and Iabrication. tec cve °md dml)g,'f‘nan ,’m""r:ﬁ' formal contacts with OSHA staf and
Production of the monomer s a Jarge- e.rtn%orm; ol gr 1974 ’9‘“” p';%’;‘“)' early responses indicated that the sub-
scale continuous process, involving only BR'E “‘t' tap ton 61 )(Jl FR ject was of great Interest and importance
s few firms. There are comparatively few E;'g;%"ww ::"' on 6ie) of the Act, 85 {5 many persons. Because of the limited
‘mployees in this segment of the indus- i a ?{ educed th missibl time available before expiration sf the
try, because the processes lend them- ”"‘;" ard reduc i e permissible 50 nonin berlod provided n section
selves to automation. exposure level froin a cetling of 500 PPM  g(c) (y) of the Act for promulgation of
Vinyl chloride (VC) fg used primarily 0 8 50 ppm ceiling, and established other o 'grg) seandard 1t was decided to hold
fn the productlon of polyvinyl chloride reQuirements, Including, for example, o pogping ay soon as possible. Accords
(PVC), a resin which is produced through monitering and respirctory protection. yneie on Leay 24, 1974, 8 notice of & hear-
batch processing. The conversion of the It Was expressly recognized that this yng o'y hyniiched (39 FR 18303), setting
VC monomer into a polymer or copolymer 5tandard limiting exposures 10 & 50 PP g “hegring date of June 25, 1974. The
1s an incomplete process, i ¢., not all of C¢Iling was & tentalve. interim standard, peyping wos conducted from June 25
the monomer Is rescted. and that the whole quesiion of exposure ¢pnroyeh June 28, and again from July 8,
PVC is fabricated by a variety of tech-~ :‘o :’hc ?"°l‘:]‘d ‘;e gl;n:ider;:d’ 'Im" n’.my through July 11, before Administrative
niques. including extrusion, injection ° fu & mo s ;L'.D"' noimation, y,y Judge Gordon J. Myatt. All partici-
malding and calendering. to form a fin- ‘?,‘\"";“ ek resu b"e' experiments  pons were given the opportunity to pre-
fshed product thal needs’ o further WNIET were known 1o be undei®ay &t gent testimony and to cross-examine
chemical handling. The vast majority “'2:Ume. other witnesses. Persons participating tn
of employecs involved in the VC Industry  ©On April 15, 1874, Information and data  tne hearing were given until August 23,
are employed by fabrication firms. Such - Were presenied to representatives of 1974, to Ale additional posthearing com-
firms range in size from those with few OSHA, NIOSH, and the Environmental ments, including various ftems of infor-
employees and simple equipment to Jarge Frotection Agency by the Industrial Bio- mation which were requested during the
plants involving many employces and Test Laboratories, Northbrook, INinols, examination of witnesses.
considerable capital. concerning results of animal exposure (5) Economic and technical impact
Vinyl chioride (VC), a gas at ambient studics with VC. These studles were  gfudy. During the hesring, OSHA deter»
temperature and pressure, 8 & chlori. spofsored by the Manufaciuring Chem-  mined that additlonal facts would be
nated hydrocarbon, which heretofore has ists Association. Although only pré- peeded to determine the practicality of
been regarded as having moderate jfver llminary in nature at that time, these gertain aspects of the proposed stand-
toxicity. The initial standard, contained fesults revealed that 2 out of 200 mice ard. Accordingly, OSHA contacted an tn-
fn Table G-1 of 191093, established a ¢xposed to VC concentrations of 50 ppm  dependent consultant, Foster D. 8nell
ceiling value of 500 parts of VC per mul- for 7 hours a day, five days & week, for Corporstion, to conduct studies of the
lion parts of air. approximately T months, had developed feasibility of compliance at various exe
$2) The emerpency temporary sfand- angiosarcoma of the lver, posure levels, including those proposed
ard. On January 22, 1974, thc Occupa- (3) The proposed permanent gland. by OSHA and others advanced by in-
tional Eafety and Heslth Administra- ard Based on the demonstrated evidence dusiry spokesmen. Enell was also com-
tion (OSHA) was Informed by the Na- of VC's carcinogenicity in three animal missloned to collect tnformation regard-
tional Institute for Occupational Safety specles (rats, mice and hamsters), and ing the economic costs of compliance.
and Health (NIOSH) that the B. F. the subctantial probability that V€ had This action was announced at the close
Goodrich Chemical Company had re- boen the causal agent in the toses of Uver of the hearing, and Judge Myatt further
ported that deaths of several of Its em~ angicearcoms found in workers both hers  Announced that tha record would be kept
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open for a period of time beyond August
28. 1o ellow Interested persons to com-
ment {n writing on the study. On August
28, 1974, OBHA announced that the pre-
liminsry study was available and that
commments were to be submitted no later
than Beptember 8, 1974 138 FR 308440),
On EBeplember 13, 1974, OSHA (nvited
comments on bolth the preliminary and
the final study. which was to be received
on or before Scpterpber 25, 1874 (39 FR
33009).

(8) Environmental tmpact sfatements,
A notlce of intent to file an environmens-
tal {inpect statement pssessing the im-
pact of a proposed slandard on occy-
pational exposure to VC was published
in the FipexaL REcIsTER on April 24,
1974 (33 YR 145322). The notice invited
any person having information or data
on the environmentel impact to submit
it to O3HA by May 17, 1074. On June 12,
1974, s drafi environmental impact
statement was prepared and circulated
to al) interested pcrsons. Ten copies were
forwarded to the Council of Environ-
mental Quality «(CEQ?, which published
a notice of {ts filing and svailablity in
the FxpEral RecisTER on June 25, 1974
(39 FR 22975). A 45 day period wes als
Towed for the submisston of comnients on
the draft statement. On Beptember 5,
1974, the final environmental impact
statemnent was prepared and a copy of it
and all substantive comments were sent
to appropriate governmental agencles,
private organfzations. and other inter-
ested persons. CEQ published & notice of
availability for the final statement on
Beptember 6, 1974 (39 FR 32350;. The
submizsfon of comment %as {nvited un-
ti! Geptember 25, 1974. The final staile-
ment and all significant commer.ts have
been carefully considered fn arddving 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 selled upon by OSHA. It consists of
pre and post-hearing comments and
testiznony received st both factfinding
and rulemaking hearings, the studies and
inspections conducted by OSHA person-
nel, the environmental impsct states
ments, the eoconomic and technical
{mpact studies. and sll other relevant
information. 1n all, over 800 written com-
menis have been received, with mote
than 200 separnte oral and written sub-
missions made with regard to the two
hearings. The record ftarlf exceeds 4.000
pages. Employers, employees, labor
unions, public health groups, independ-
ent experts, physiclans, research scfens
tistzs, and specialists In many flelds have
been invited to submit information and
have msde their views, knowledge and
experience avallable to OSHA. The en-
tire record encompassing these submis-
slons waa thoroughly reviewed and
evaluated in reaching the determina-
tions set forth below.

I1. Findings regarding carcinogenicity,
exposure levels and feasibility—(1) Car-
cinogenicity of vinyl ehloride. ‘The car-
cinogenicity of vinyl chloride for three
animal species (rat, mouse, hamster) has
been documented on the record by the

HDIRAL RIGISTIN, VOL 29, NO. 194-—FRiDAY,
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studies of Malton] and Bio-Test Labora-
toties Moreover, Meltond's investigations
have demonstratad a dose-dependent re-
lationship for induction of tumors e,
more tumors occur at higher exposure
levelsy, including anglosarcoma of the
Hver, in rats. The investigations of In-
dustifal Bla-Test Laboratories have dem-
onstrated 8 shnilar relationshup for
both rats and mice These {nvestigators
have {nduced angiosarcoma of the liver
fn ruts and mire at exposure concentra-
tions of 60 Ppm. and in hamsters at high«
er concentrations of exposure. Additional
tumeors involving other organs, including
the kidneys. lungs, and skin of exposcd
animals, were also observed in frequen-
cles much in ¢xcess of contro) arumals.
The fncidence of tumors {n mice in the
Industrin) Blo-Tes! Laboratories investl-
gations is particularly pertinent. Of 200
imice (100 males, 100 females) exposed Lo
B0 ppm of vinyl chioride by inhalation for
eleven months, 100 dled Sixty-four ani-
male died without gross postmortem
pathologic examinstion being performed.
Of the 36 remaining ammals for which
A pross postimortem pathologic examina-
tion was performed, 13 (36 percent)
were found with liver tumors (Including
anglosarcomas), 21 (58 percent) with
lung tumors, § (25 percent) with skin
tumors, and one with a kidney tumor.

According to the 1870 report by the
Burgeon General's Ad-Hoc Commitiee
on the Evaluation of Low Levels of En-
vironmental Chemical Carcinogens. the
finding of ¢Ancer in two or more animal
species may bLe extrapolated to indicata
a carcinogenic hazard to humans Here,
such a finding was made {n three species
that were exposed to VC by inhalation—
& roule comparadble to employee ex=-
posure. In addition, there were at least
13 conflrmed cases of angiosarcoma of
the liver among employees exposed to
VC, a particularly significant number in
view of the extreme rarity of this cancer
in the U 8. sdult male population (testi-
mony of Dr. Marcus Key, Director of
NIOSH. at the rulemaking hearing),

The fAndings of angiosarcoran of the
liver in both experimental animals and
exposed employees I compeling evi-
dence that exposure of humans to vinyl
chloride induces thiz tumor. Industry
spokesmen, at the hearing, conceded
that VC s carcinogenic for humana (e g.
testimony of Dr. McBurney, Rulemaking
hearing, 1041), Accordingly, it is cone
cluded that VC must be regarded as a
human carcinogen, and the probable
causal agent of anglosarcoms of the
liver, and that exposure of employees to
VYC must be controlied

Additional evidence of tumor induction
in a variety of other organs, including
Jung, kidney, brain and eXin, as well as
non-malighant solterations, such as fi-
brosis and connective tissue deterform-
tion, Indicater additional onrogenic and
toxicologic properties of viny! chloride,
which must be considered in establishing
contro] regulations, (See testimony and
results of studies by Blo-Test Labora«
tories, Tabershaw-Cooper, Maliond,
NIOSH. and Eelikoff.)

(2) Exposure limits, Upon finding that
exposure of employees to vinyl chioride
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may create a carcinogenic hamzard, the
amount of exposure which {a hazardous
must be determined. The Burgeon Gen-
eral's Ad Hoc Commattce referred to
above concluded that safe exposurs levels
for carcinogenic substances cannot be
sclentifically ditermined. This position
15 supported by the testimony of NIOSH
&l the hearing, 1ts reconmendations for
8 standard of no delectable Jevel, and by
the testimony of expert withesses from
the Natjonal Csncer Ingtitute.

Beveral witnesees and persons who sube
mitted tomnments have taken a contrary
view and have suggested that man s less
sensitive to blalogic aberrations Induced
by vinyl chloride exposure than experi-
mental animals. Proponents of this post=
tion have argued that {f humans were aa
tensitive ‘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
employtnent experience as polymerizas
tion reactor cleaners Because it {5 gen=
erally agreed that reactor cleaning in-
volved high expasures to viny! chlorile
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 Lo VC (greater than
20 yeara since (nitial exposure) have not
yot been located, makes it {mpossible to
determine the actua! number of affected
employees The cases of liver tumors ob-
served Lo date have an average latency
period, since initial exposure, of approxi-
mately 30 years. If it {s assumed that in-
duction of angfosarcoma 15 a dose-re.
lated phenomcnon, and if employees en-
gaged In cleaning reactors did. in fact,
receive larger doses of vinyl chloride, it
would be expected that such tumors
would be observed earlier for this em-
ployee population. For this reason, the
significance of presumed fower doses
cannot be accurately assessed until a
longer period of time has passed, as &
longer Induction period would be
expected.

Initiation of exposurs to chemical
carcinogens and induction of cancer are
not necesasrily synchronous events. Bee
cause of the physiologic complexities in-
volved with carcinogenesis, induction of
turnors does not occur in all employees
with similar exposure histories, For ex-
ample, Dr. Bchneidernan of the Na-
tions) Cancer Institute emphasized dur-
ing his testimony that only about a fifth
of longer-term heavy smokers develop
lung cancer. Accordingly, the Industry
contention that exposure Jevels have
been dramatically reduced since the
1040°s {s not reliable evidence that cur-
rent levels of expasure are safe.

Some industry spokesmen also aug-
gested that the apparent nontandom
disiribution of observed cancer {n em-
ployees may Indicate an expasure threse
hold for tumor induction, based on varia-
tions in the workplace desigh or prace
tice and resultant employee exposures
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{(testimony #nd qusstioning by Tenneco
Lhemdcals, Inc), It hes also been ems
phasizad thot in only 3 of 8 polymeriza-
tion plants where employees hove been
exposed to VC for oyore than 20 years
have any employees developed anglossr-
coma of the liver. This argument 1s very
similar to thet raised concerning varis
ebility of pust employee exposure. Al-
though gecgranphic kod workpractice dif-
ferences may ultimately be demonstrated
to be tactors §n distribution of angiosar-
coma, suficient information §s unavall-
sble to exclude from tonsideration of
rick thoze employess in workplaces for
which cases of engloaarcoma have not
bern observed.

It his also been sugpested that the
sbeence of cancer in a population of 335
Dow Chemical Compsny palymerization

mployees monitored over & period of 7
years, indicates that exposure to vinyl
chloride at concentrations of less than
200 ppm I safe (Bre study by Dr. Cook,
submitted at the hearing by Dow Chem-
{cal Company.) However, the group syr-
veyed did not Include all workers who
had been exposed, and the misting em-
ployees (ncluded many who had the
longer term (aver 20 years) expoiures,
Moreover, the statistically insignificant
slze of the sample population decreases
the possibllity that tumors would be
observed, :

Daw also presented preliminary data
in testimony at tlie hearing on the pas-
sible metabolic pathways of VC. The
hypothesis presented was that VO may
exert its carcinogenic effect by 8 metab-
olite, and that the metebolite is rro-
duced only shen VC 13 metabolized by &
secondary metabolic pathway operating

when ennymes reguisting the pri-

pathway are satursted, as would
be the result at higher exposures. The
preliminary data indicated the possi-
bility of an akdftional pathway for
metabolism of VC In rats exposed to con-
eenttations of VC in excess of 220 ppm.
However, the occurrence of angio-
sarcoma in both rsts and mice at VO
expoture concentrations of 50 ppm in-
dieates that {f & metabolite of VC is the
ultimate carcinogen, then it must be
generated at lower exposure concentra-
tions (n these species Although this re-
search sy be helpful to the thorough
understanding of the carcinogenicity of
VC, It appesars that it does not yet offer
evidenoe which can assut in determina-
tion of safe exposure concentirations for
employees, ar evenn that such safe ex-
posures exist.

A pumber of witnessen representing
employers have stressed that there is no
evidence of cancer, either in employees
or experimental snimals, st exposure
concentrations of VC less than 50 ppm.
(Gee ey.. testimony of Firestone, Ten-
neco Chemicals.d The conclusion of these
witnesses wax that no decision can be
made coticerning risk of exposure to VO
at concentrations kesa than 30 ppm.

On the other hand, the testimony of
most expert witnesses, incjuding some in-
dustry blomedical experis, stated that
quantification of a safe exposure c¢on-
centration s not possible with the pres-
ent state of aclentific kmowlsdge. (See
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e.g.. testirrony of Belikafl, Firestone, NCY,
and NIOSH.)

In our view, the demonstration of can-
cer induction in humans at a particular
level iz not & prerequisite Lo a determings
tion thot & substence reprecents & CAT-
cer hazard for humans st that level It
would be Imprudent to sssume man to
b less cenuitive to VC exposure than ex-
perimental animals fn the absance of
conclusive evidence. It would slso he un-
founded to assume that antmeals will not
develop tumors when exposed at concens
trations of VC of less thin 50 ppm.
Bhowld a8 sufficlently large number of ex-
perimental snimals bz exposed to VC at
concentrations of less thsn 50 ppm,
Behneiderman said that it would be ex-
pected thnt some would develop VC (n-
duccd tumors.

(3) Feasitility. There fx virtuailly no
dispute that most, if not all, fabricator
are cuwrently capable of resching ex-
posure Jevels of I ppm through engineer-
fng controls. These employers employ
well over 95 pereent of all employees ex-
posed Lo VC. Indeed, severnl {abricators
are already opersting at this level {(see
SPI testimony). However, (ndustry
spokesmen have universally claimed that
1t is infeasible for the VC and the PVC
Industries to remsain belaw 1 ppm cone
sistently, uslng engineering controls. In
addition, the Fnell study on technical
feasibility concluded th-t a 1 ppm cetl-
ing ix not fearible for the VC and pVC
industries with present technology, but
that the VC Industry could currently at~
taln lower exposure levels than the PVC
{ndustry. Labor union spokesmen and the
Health Research Group, Ine., hosever,
have suggested that such a level is at-
tsinable.

Since there f» no actusl evidence that
any of the VC or PVC manufscturers
have already attained 2 1 ppm level of in
faet instituted all avaflable engineering
and work practice controls, any estimate
as to the lowest feasible level attainable
must necessarily involve subjective judg-
ment Likewise, the projections of {ndus-
try, 1abor, and othert concerning feasi-
bility are essentially conjectural. Indeed,
as Firestone has suggested. it is not pos-
sible to accurately predict the degree of
improvement to be obtained from en-
gincering changes until such changes are
actually implemented.

We agree that the PVC and VC estabd-
Hehments vl not be able to attaina 1
prm TWA level for all job eclassifications
in the near future. We do belfeve, 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 vwork
practices. 1t may also be necessary to
utilize technology presently used {n other
{ndustries. In any event, the VC and PVC
{ndustries have already made great
sirides in reducing exposure levela. (See
testimony of Dow Chamical Ca., TR §71).
For example, B. F. Goodrich testified
(TR 11201 that it has reduced average
exposure Jevels in several PVC plants
from 35-40 ppm early this year to 12-13
ppm at the time of the hearing. We are
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“confdend that industry will continue ta

do so.

(4) Conclurbors. The conclusions be-
ow are basad on a thoroggh review and
evRlustion of gl] tha evidence submittad,
Yrhere declafons can b2 based on record
evidence, this Hhas been donhe. Where,
hiowever, factual certaintles are lacking
or vhera the {acty slone do not provide
an answer, policy judgroents have been
made,

There 15 1ittle dispute that VC {5 car-
tinogenic to man and we 80 conclude.
However, the precise level of exposure
which pases a hazard and the question
of whether & “safe” ¢exposure level exists,
cennot ba deflnitively answered on the
record. Nor is it clear to what extent
exposures can be. feasibly reduced. We
cannot wall untll Indisputable answers
to these questions are avallable, becaure
lives of employces are at stake. There-
fore, we have had to exercize our best
judgment on the basis of the best avail-
able evidence, These judaments have re-
quired a balancing process, {n which the
overriding consideratfon has been the
protection of employees, even those wha
may have rcgular exposures to VC
throughout their working Uves,

Hased on the available evidence and in
vicw of the above considerations, includ-
ing feasibilily, we Lbelleve that employee
exposures to VC must be reduced toa 1
ppra time-welghted average (‘TWA)Y, We
also belleve that PVC and VC establish-
ments will, In time, be able to attaln that
lcvel through engineering controls, and
that fadbricators can do 50 i{n the im-
mediate future,

In addition to the TWA requirement,
we have established & § ppm ceiling
(averaged over a 15-minule period) In
order to prevent exposure of embloyees
to unacceptable high excursions. From
an operation standpoint, this celling
fevel is realistle becsause minar excurs
sions up to the celling level] are lkely to
OCCUr on A tegular basis.

I1X. The final standard —(1) Scope and
applicution. Boll. the ETS3 and the pro-
posal vould apply the standard to the
entire VC Industry, including manufac-
turers of VC and PVC and fabricators,
but excluding emplovers handling or
‘\;.gnz fabricated products made from

There 1s no dispute that a standerd 13
required for the moncmer and polymer
industries. However, the Soclety of Plas-
tics Industry (SPI) and various fabrica-
tcra (sxe testimony of Goodyear, Qene
eral Cable, etc.) recommended that
fabricators be excluded from the stand-
ard. or that a separate requirement be
established for them because many of
them were already at or below the pro-
pos=d ceiling level.

The record evidance establishes that
&t lcast some employees in the fabricat.
{ng industry sre exposed in excess of the
peirmissible eontrol Jimits (Ses NIOSH
testimony, TR 108; Robintech TR 8421,
In these circumstances, we believe that it
iz imprudent to grant a blanket exemp-
tion for all fabricators, Therefore, the
final standard Ik applicable to the fabri-
cation {ndustry, £3 well as the mobomer
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and polymer industries. Employers who,
in fect, are substantially below the ex-
pasure JirJgt will be pubjecied to only

* minimal burdens by virtue of the “action

aevel” to be discussed below.

Where employers in the fobricating
f=dustry have exposures spproaching the
penmissible imit, they will appropriately
be gubject to the standard Employers
handling or using fabricated products
made of PVC were not Included {n the
ETS or the proposal and are excluded
from the final standard. This conclusion
1s based on the absence of ad~quate evi-
dence of exposure to VO tn these opera-
tiona The fnsl standard clanfies the ex-
emption by defining a fabricated prod-
uct as & prostuct made wholly or partly
from PVC which does not require further
processing st termperatures, and for
times, sufficlent to cause mass melting of
the PVC. BPI and others (cf. TR. 344)
requestad that PVC resins with less than
0.1 percent residual monomer be ex-
empted from the regulation now, and
that the exemption level be reduced to
G 01 percent {n three years SPIsuggested
that the exemption of materials with less
than 01 percent of 14 carcinogens from
29 CI'R 1910 83p (39 FR 3756) was an
appropriate precedent. The cases are not
compatrable, because no attempt had been
made to set afr concentratlon limits for
the 14 carcinogens. The record did not
fnclude information that reliable mont-.
toring and measuring techniques were
aveilable. Moreover, the exemption did
not exempt airborne traces of carcino-
gens The administrative cutofl was pro-
vided to avoid regulation of materials
about which there was no health haz-
ard information, and which would have
brondly extended the application of the
reguiation beyond the record. Rerein,
no information was presented to show
safe concentration results from the use
of resins with epecific levels. Indeed, the
proposal Lo change the level later, when
tmproved technology would permit such
reduction, would seem to indicate that
BPI has doubtis sbout the gafety of 0.1
percent residuye level Diamond Ehamrock
(Exhibit 142) testified that there is no
direct relation. They indicate that the
airborne concentration is more related
10 the physical form of the resin and
the ventilation provided. Also, monitor-
ing data from tndustry (¢f.‘Exhibits 131,
168, 170) and OSHA (Exhibit 151) indl-
eate that levels In excess of § ppm may
be found in fabrication operations. In
view of these facts and of the opportunity
for employer to discontinue many dutles
upon a showing of no exposures above the
ection Jevel, 1t does not appesar that any
residue exemption is efther justified or
nhecgssary st this time. This course also
agress with a number of fndustry pro-
posals (cf. TR 660).

SPl (TR 34¢5), among others, mked
thit compounded PVC peliets be ex-
empted from the standard on the grounds
that the pellets had too Jow & residue o
rause hermful or measurable emizsions.
While it appear: that PVC pellets would
have a lower residue level than virgin
PVC, the fact that the pellets must be
haated to A molten maszs st the zame
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temperature as PVC, for further pro-
cessing, indicates that a potential for re-
jezse of the residue stil] exists. It ap-
pears that the exemption of fabricated
products should be limited to fust those
jtems which will not undergo such mass
heating. Further, the opportunity to
demonstrate that exposures are below
the sction level, and thus, discontinue
many duties of tho standard, provides a
more positive control and an adequste
relief.

(2) Permissidle erposure limit. The
standard scts an exposure limit of 1 ppm
sversged over any 8 hour period, and &
ceding of § ppm averaxed Over any per-
lod not exceeding 15 minutes.

Asx more fully discusced above, thix
Hmit {c based on AN evalustion of the best
nvailable evidence and on a fudgment
that the health and safety of employees
must be protected to the fullest extent
feasible. In view of the fact that release
of VCin the VC and PVC manufacturing
processcs are variable, the 1 ppm celling
level provided in the propasal would
require maintenance of an average level
sienificantly more difficult to attain
through fessible engineering controls.
Therefore, Lhe exposure Jimit prescribed
in the proposal has been rejected.

(3) Action level, The fina] standard.
unlike the ETS and the propasal, pro-
vides for an “action level” of 05 ppm
TWA, one-hslf of the permissible ex-
pasure Jimit, The purpase of the action
level 1s to minimize the impact of the
standard on the employers who have
attained exposure levels well below the
permissible limit. Thus, where the re-
sults of monitoring under paragraphs
(4)(1) or (d)(2) demonstrate that no
employee i3 exposed in excest of 0.5
ppm TWA, employers may, in effect, be
exempted from some provisions of the
standard For example, fabricators who
are below the action level are not re-
quired ‘o provide medica) survelllance or
to monitor again, unless the employer
haa resson to suspect that any employece
{5 exposed In excess of the sction level
In our judgment, exposurcs below the
action level do not present & sufficient
hazsard to warrant application of the en-
tire standard to the many employers who
are or will be below that level,

(4) Monitoring. The final standard,
jtke the proposal, requires that individual
employce exposure levels be determined.
This may be atcomplished by personal
or area monitoring. Some witnesses and
persons who submitted comments did
not understand the meaning of the term
“p5 percent confidence level” in the
proposs]. Essent{ally it means that the
employer ig required to take a sufficient
number of measurements so that the re-
sults obtained are statistically valld. Wa
have modified the proposal to establish
atcuracy range requirements for various
meszurement Jevels. These ranges are
narrow enough to ensure that a deter-
mination of compliance can be made, and
broad enough to allow the application
of a varlety of technologies

ATl eovered employers are required to
eonduct inftia] monitoring Where raonf-
toring and measuring results are at or
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below the sction level no further mont-
toring 42 required unless the employer
has resson to suspect that any employee
s expased in excess of the action level,
or unless changes have been made in
production, process, control, type of resin,
ete.

Where the exposure fevel, without re.
gard to respirators, exceeds the permis-
sible Jevels, monitoring must be conduc-
ted at lenst montnhly. Where exposures
are Jess than the permissible levels, but
greater than the action level, monitoring
must occur at least quarterly,

(53 Methods of caompliance. The stand-
ard, like the proposal, requires that em-
ployers Iinmediately institute feasible
engineering and work practice controls
to reduce exposires to at or below the
permissible exposure limit,

Where feasible engineering and work
practice controls will reduce exposures
below the permissible Jevels, they must
be fnstituted. Where such controlzs will
not reduce exposures below the permis-
sible level, they must nonetheless be 1m-
plemented to reduce exposures to the
fowest practicable Jeve), and be supple~
mented by the use of respirators to pro-
vide the necessary protection. There-
upan, A cantinuing program of engineer-
iny and work practice controls must be
instituted to reduce exposures to the low~
est practicable level. When exposures are
st or below the permiss{ble expasure
limits, the program may be discontinued,

In addition, a plan for achieving con-
trol by engineering and work practice
methods must be drasn up and be made
avajlable, upon request, to represent.
atives of OEHA and NIOSH.

We recognize that many employers
covered by the standard can not cur-
rently achieve compliance with the per-
missible exposure Jimit solely by the use
of feasible engineering angd work practice
controls. The record alse refiects hroad
generic distinctions between the compll-
ance capabilities of the VC and PVC
industries. Some industry spokesmen,
fneluding BPI (TR. 358-362), recom-
mended that a schedule of different per-
missile exposure limits and ¢complisnce
dates be established for the VC and PVC
segments of the industry.

This view assumes that the ability and
the time required to feasibly reach in-
creasingly lower control levels is similar
within each fndustry, but differs mark-
edly between industries. While the record
does suggest that such diferences do
exist betuween industries, as noted above,
ft is clear that intra-industry diferences
also exist. Thus, the ability and time re-
qQuired by each employer to attajn lower
ctontrol levels may depend upon such
factors 88 the climate in which the plant
is located, the age of equipment, the size
of reactors, or the type of resin manu-
factured or used. (Bnell study, Firestane
testimony, ete.)

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

As noted above, the standard requires
all employers to institute fessible engl.
neering controls o the fullest extent and
to conlinue to improve and apply engls
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neering cantrols until full compliance fa
achieved.

We have pat eatablished any deadlines
for full campliance throygh engineering
controla cause we are presently unable
to determine when it will be feasible for
most esteblishments to reduce exposure
levels Lo the permissible Jevel

We also belleve that the requirement
thet ench employer reduce afrborne con-
ceotrations to the permissible level, or
to the Jowest level femsible as soon as
practicelle will provide for inter-indus-
try and Intre-industry technological dif-
terenceas which da exist, and will avoid
the setting of separate industry stand-
e#rds on the hasis of the general situation
and conditfons In each {ndustry.

{§) Regulated areas. The proposed
standard would have required that regu-
lated areas be established, that access be
Hmited to autharited employees, and
that dafly rosters or summaries of those
entering be kept for at least 20 years In
objection to these requirements, it was
nsserted that such control of access was
not necessary from a health standpoint.
Becondly, It was claimed that these con-~
trols would interfere with operatians by
preventing access of needed employees or
non-employees, such as contractors,
truck drivers, customers and consultants.

The purpose of establishing regulated
alvas {n the proposa] was to limit the
rek of exposure to as few employees as
possitle. This concern s still paramount,
and thus the limited access feature re-
mains. The final standard amends the
proposal slightly to allow “suthorized
persons” to enter regulated arcas. This
change, 1t & felt, will allow operations to
continue without undue interference.
The final standard has also increased the
length of time daily rosters must be
maintained from 20 to 30 years. This
change was based Jargely on epidemio-
Yogical conside ratians. (See NIOSH testi
mony, tr. 119.)

(1 Resptratory profection. The final
standard, }ite the proposal, requires the
use of respiratars whare employee expo-
sures exceed the pernissibie control level.
Industry representatives made & number
of olrjectians to proposed requirements
for respiratory protection. They stated
that the “no detectable level™ would ef-
fectively requite continuous wearing of
respirators In PVC and VC plants, and
that thia is not feasible because respira-
tors are cumbersame, present & safety
hazard, and employees would not use
them.

We would agree that respirators have
many drawbacks: the proposal did oot
contemplate them as a final solution. The
record shows that the PVC fndustry par-
ticularly may need several years before
plant environmental levels can be re-
duced 8o that respirators are necessary
only occassiopally. However, we cannot
agree that respiratory protection should
Bnot be required simply because it is in-
convenient, may require additional per=
sonnel, hierferts with production. or
may require extensive retreining of em-
ployees and restracturing of work prac-
tices. We have carefully considered all
the objections, and have concluded that
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if the eavironmental level o not cone
trolled to the permissible exposure Umit,
then employees must be pfforded respira-
fory protection.

VWhile exposures In excesa of the per-
miscible level do constitute a hasard, we
belleve that it {3 necessary to mitigate
tomne of the problems associated with
implementing & program of respirstory
protection while employces mre belng
fitted and trained in respirator use, and
while other adjustments which may be
required are implernented. Therefore,
until January 1, 1876, whaere exposures
are not in cxcess of & 25 ppm celling,
each employer must provide each eme
ployee with an sppropiriate reapirator,
However, employees whose exposures do
not exceed & 25 ppm celllng, may decline
to use the respirator, in which cuse the
employer s pot obligated to require its
use. During tbis adjustment perfod, em-
ployees will be trained in tha uses, pur-
poses and Hmitations of respirators, and
the hazards of exposure to vinyl chloride,
Moreover, each employee will be notified
in writing {{ be has been exposed In ex-
cess of the permissible exposure limit.

Where expasures exceed a 25 ppm cell-
ing, respiratory protection §s mandatory
in light of our judgment thst much
greater risks are pssociated with such
exposures.

The provisions in the final standard
regarding the selection and use of respt-~
ratory protectve devices differ ftom
those in the proposal. The descriptions of
atmosphere-supplying respirators have
been revised to indicate more clearly the
typca of devices intended. and the maxi-
muwm permissible concentration level for
each devic). Moreover, the number of
types of atmoephere-supplying devices
hoa been fncreased.

At the bearing Mr, Edwin C. Hystt, an
OQOE5HA consultant, made suggestions re-
garding the use of particwar respiratory
devices, We have conclyded that his sug-
gestions are meritorious. Therefore, the
provisions for selection of atmosphere~
supplying devices follow closely the rec-
ommendations contained in his testi-
mony of SPI and B. F. Goodrich) (TR
with Hyatt's suggestions, (See e g. testt-

‘mony of EPI and R P. Goodrich) (TR

85 fI) We hnd origlnally omitted air-
punf{ying respirators because none had
been appraved by NIOSH for use agafnst
VC, principally because they lacked in-
dicators to sicnal the exphiation of the
service life of the sorbent. Hyatt and
other witnesses discussed in detail the
desirabflity of being able Lo use canisters
or cartridge alr-purifying respirators,
provided a sorbent could be shown to
effectively absorb vinyl chloride with an
adequate service life. Recently, OSHA
has received respiratary dats from labo-
ratorfes regarding the effecuveness of
comuncrcially available canisters and
cartridges for viny! chloride. These eval~
uations were conducted separately by
N1OSH and by the B. F. Goodrich Comn-
pany and submitied to OSHA in post-
hearing comments. The results indicate
that certain presently avaflable canis.
ters and eartridges efectively absorb
vir.yl chloride at relatively Jow concen-

trationa In discussions of \hese findings
with NIOSH. {t hes indicated that it is
willing to consider on an expedited basis
the approvel of alr-purifying respirators
for use agninst VC, Consequently, we
have inecluded three tygea of alr-purify-
Ing respirators i the list of acceptable
units, subject to the approval of such
units by N1IOGH. The maxdmum concen-
tration for which each respimator may
be used $a based upon our evaluation
of the data submitted by NIOSH and
Goodrich. B#vause air-purifying respt-
rators do not indicate sorbent exhaustion
or breekthrough of VC, and because VC
has no taherent warning properties at
levels for which these devices are used,
strict admintstrative controls will be re-
quired for their use. Such controls in-
clude a program {o assure timely re-
placement of canfsters or cartridges and
analanm aystem to plert employees when
vinyl chloride concentrations exceed the
concentrations allowed for the particu-
lar type of respirator in use.

(8) Hazardous coperations. 'This s a
new section within the final standard. It
encomplssss esscntially the proposals
requirements for maintenance and de-
contamination but has restated them in
terms af performance language to allow
greater fiexibility for employers (o deal
with sueh operations. The intent of the
new section is to protect employees en-
gaged In sctivities that present a risk of
exposure to viny} chloride in excess of the
permissible levels. An example would be
the cleaning of a fliter where resin con-
taining high residual monDomer |is
trapped.

The proposal’s requiremeot for full-
body, impervious ¢lothing has been re-
placed by tbe direction to use impervious
garments suited to the particular situa-
tion and probable extent af exposure.
Thus, full-body clathing {s not slways
necessary, and {s therefore not required
where less protection {s adequate. Since
vessel entry folls within the definition
of a hazardous operation. the vesse] entry
section of the proposal hag been deleted
from the final standard.

(9} Emergency silugiions. The defini-
ton of tmergency has been recast in
terms of an unexpected massive release.
The main objection to the section on
emergency siuations in the proposnl was
that, os the term was defined. many
ordinary leaks or operatfons resulting in
a small release of vinyl chloride would be
considered emergencies. This was not
the intent of the proposal. The final
standard has been clarified to correct
this ambfiguity. It should be noted that
the written operntional plan required by
the standard need not be developed for
minor excursions above the permissible
exposure limit, nnd that such excursions
need not be reported.

(10) Signs and labels. The thrust of the
slgns and labels zection i3 to apprise
employees of the cancer and fire haz-
ards. No objections have been raised with
respect to informing employees of the
fire hazard. However, & number of ob-
jections were raised at the hearing and
in written submissions to the require-
ment that the word "cancer” appear n
all signs and labels. The principal argu-
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ment edvansed against its use aas that
the term “‘cancer’ or “cancer-suspect
agent” scares emploveers and that in-
stead, *he message should contain In-
structions on how to deal with the sub-
stence (TR. 347). We belfeve that s
diluted form of warning will not suffice.
We appreciate the concern of employers
with the reaction of thelr employees But
we consider it tmperative that a worker
be fully faformed, and that he realize the
possible risks involved in hls occupation.
Coupled with the training requirement
in the standard, we baljeve that the signs
and labels required will adequately in-
form employees of the hazard. In addi-
tion, such signs will warmm unautho:(zed
personnel Lo keep out of regulsted nreas.

The proper application of most protec-
tive measures requires an amount of
training and {ndoctrination of employees
that cannot easlly be conveyed on a &igm
or labsl. Also, the variety of measures
that cowld be prescribed would result in
an unwieldly ot excessively detailed leg-
end Consequently, the required rmessage
on slgns and labels will not include in-
formation on precautions,  relevant
symptoms, ete. The addition of suitable
{nformation by the employer would be
permitied, providing i does not detract
in any wiy from the required statement.

The requirement In the proposal for
1abeling containers of viny} chloride has
tzen amended by deleting the reference
ta the passibie hazard of vielent polym-
erfzation. Very little informstion was
developed on this haiard during the
standard-setting procedure. It does ap-
pear that this haeard 15 essentially under
control and that the fire and carcino-
genic hezardy st present are the most
slgnificant, Bince labeling or placarding
that is in compliance with the US De-
partment of ‘Transportation regulations
(49 CPR Part 173, Subpart H) slready
wams of the fire hazard, only a state-
ment concerning the carcincegenic har-
ard need be sdded ta the Department of
Transporiation labels.

(11 Medical surveillance. The prinei-
pal questions that have been raised re-
garding medical surveillance are the
necessity and efficacy of requiring cer-
tain spectfic serum enzyme determina-
tions (SMA-17 series) and the applica-
tion of medical examination require-
ments to tha fabrication segments of the
industry where employees are exposed to
lower levels of VC. The objection has also
been rajsed that the specification of tests
and procedures interferes with the ap.
plication of advances in medical knowl-
edge. '

A partionfar Qiffcenlty In eonsidering
medical surveillance is that the most
commonly discussed Jeslon, anglosar-
coma -of the lfver, currently cannot be
disgnosed untyl the victim it terminal
and, usually, within mobpths of death.
Precursor physiologic alterations, which
might be reverstble, have not yet been
directly sssociated with the lesion. Con-
sequently, there are no specific diagnoz.-
tic tests which can be prescribed which
will determine presence or absence of
this tumor st an early stage of develop-
ment. However, most medical witnesses
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indicated that the medical tasta proposed
are currently the only ones available
which are useful for medical surveillance
(TR 121. Exh 85 TR §82-581). Conse-
quently, the specific blood tests proposed
have been retatned as a minimum re-
quirement to ssslst the examining physt-
cian in determining fitness of potentlal
employees for sscignment to workplaces
involving VC exposyre. In sddition, al-
ternative medical examinations may be
used where the examining physiclan de-
termines that they are at least a5 good
as those specificd by the standard.

The Tabershaw-Cooper study and the
various anima! experiments syggest that
VC may produce a wide spectrum of ma-
lignant and non-mallignant disorders.
The general scope of the required medical
examination has, therelore, been broad-
ened o Include kidneys, skin, connective
tissue, spleen, and pulmonery system, as
well ay the liver. No additional zpecific
procedures or Lesis are required, but rec~
ommendations have been Included in the
Appendix to assist the exarkining physi~
cian. Recause of the nonspecific nature
of the required medical tests, it 15 not
aphpropriate to prescribe timing, or type
of follosup tests, or o rmandate with-
drawal from exposure besed solely on te-
sults of the tests. Instead, the employer
is required to obtsin a statement from
the exsmuning physician of the em-
ployee's sultability for continued expo-
sure, when the examining physician has
completed such tests as he considers ap-
propriate. The employer is required to
withdraw an employee only when this
statement indicates that the employee
may be at added risk from continued VC
exposure.

As with monitoring, there appean to
be no basts for comnplete exemption of the
fabrication industry from the require-
ment for medical examination. The rec~
ord does show fabricating establshments
with concentrations of VC monitored
considerably above the action level. In
these instances, medical surveillance of
alffected employees will provide baseline
data for future evalyation of their health,
even {f both monitoring and medical sur-
veillance are discontinued becauyse im-
proved controls reduce concentrationz
below the action level. Where exposures
are below the action level, the medical
surveillance requirements do not general-
1y apply. '

{12) Training. A separste provision for
employee training has been added to the
final standard rather than t(neluding it
within the section on emergenty zitus~
tions &5 in the proposal, The new pars-
graph provides for training of employees
concerning the carcinogenic hazarg of
VC, emergency procedures, the need for
monitoring and an annual review of the
standard It also provides far tralning of
employees concerning the purpose for,
proper uce of, and }mitations connected
with respiraiory protection.

(13) Records and reports. The pravi-
siona for recordkeeping contained in the
final standard require the preparation
and maintenance of essentially the same
information required by the propasal.
The major change from the original pro-
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posal (e the requiremnent for malntanance
of monitoring records and daily roster
sheets of authorized persons for 30 years,
instead of 20 years. Additdonally, the em-
ployer is required to maintasn medscal
records for the duration of an employee's
employment plud 20 years, or 30 years,
whichever s longer. The original pro-~
posal ealled for only 20 years.

This change has been implemented be-
tause the latency period for inducttion of
angforasrcorna ranges up to 30 years from
initial exposure. Therefore, 28 & mini-
mum, medical records must be maine
tained for at Jeast that Jong. It should be
noted that spolesmen for both labor and
tndustry recommended that this change
be made.

The reporting requirernents are not
significantly different from those in the
original proposal. However, instaad of
the requirement for reporting incidents
which result in ths release of VC into
srens where employees may be exposed,
the final standard c¢larifies our original
intent by stating that only emergencies
must be reported. Al<o the requirement
for fling a detailed, written report
within 15 days has been deleted. It has
been concluded that tubmission, within
24 hours, of an initial report that in-
cludes facts immediately available, would
ordinarily be sufficlent. However, if the
OSHA Area Bfrector requests further in-
formation relevant to the emergency, the
employer will be required to furnish such
information. ;

(14) Deleted portions of tAs proposal.
The propaeal contalned provisions re-
quiring that ghower facilities and change
rooms be provided, and that storage or
eonsumption of food be prohtbited in
regulated aress. We have deleted thase
provisions because it {5 our conclusion
they are no longer necessary. Bhowering
facilities are nmot required because pro~
tective clothing. where required by the
final standard. should protect employees
from skin absorption by direct contact
with VC and because there ts no reliable
evidence that VC vapor iz absorbed
through the skin. In sddition, since we
anticipate that most employees will not
be wearing protective clothing and that
emplovess who wear protactive clothing
will change such clothing infrequently,
we .are not requiring thet change rooms
be provided,

In addition, we feel that there is in-
sdequate evidence showing that hazar-
dous amounts of VC can be abearbed
through Ingestion. For this resson, the
requirement prohibiting the storage or
consumption of food in regulated aress
hiss been deleted, ’

The proposal also contained provisions
on maintentance and decontamination,
transportation loading and unloading,
and polymer handling operations. These
requirements are not mentioned In the
final standard because attention to these
items &5 Unplicit in the requirement that
each employer resch the permissable ex
;o?l.n Hmitt or attain the lowest feasibie

v

(13) Efective date. In order to ensure
that sffectad employers and employess
will be Informed of the existencs of thess
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pmvb’loﬂ: and that employers afTected
ero given an opportunity to famillsrize
themselves and thelr employces with the
exlstonce of the new requirements, the
eTective date of the amendment to
§ 1910.55q will be Janusry 1, 1975. To pro~
vide comtinued protection for employees
unti] that dsate, the provisions currently
contrnined In  § 19810839 are hereby

vlyeted, pursuant to section 6(b),
6(c) rnd 8(c) of the Occupational Safely
and Health Act, at mn occupationsl
safety and health standard effective
October 4, 1974, the amendment to
§1010.923q et out below will supersede
thesa provisions as of January 1, 1975,

Accordingly, upon consideration of the
whole record of this proceding. Part 1910
of Title 29, Code of Frdera]l Regulations
13 amended, effective Jarmuary 1, 1975, by
revision of §1510 93q W read ag follows:
§1910.93¢ Viasl chloride.

(a) Scope and application. (1) This
poction includes requirements for the
econtrol of employee exposure to vinyl
chloride {(chloroethene), Chemical Ab-
stracts Service Reglstry No. 75018,

(I This s«cton applies to the manu~
facture, reaction, packaging, repackage-
ing, stotruge, handling or use of vinyl
chlorida or polyvinyl chloride, but does
not apply to the handling or use of fabri-
cated products made of polyviayl chlo-
ride.

(1) Thia section appliez to the trans-
portation of viny) ¢hloride or polyvinyl
chloride except to the extent that the
Department of Tmansportation may
requiate the hazards covered by this zee-
tion.

(b) DeAnitions. (1} “Action level”
means a soncentration of vinyl chloride
:fa 05 ppm aversged oser an 8-hour work

Y.

€2) "Assiytant Becretary” means the
Asmistant Secretary of Labor for Occups-~
tional Safety and Health, US. Depart-
ment of Labor, or his designse,

(3) "Axthorized person” means any
person specifically puthorizad by the em-
ployer whose duties require him (o enter
& regulatad area or any person entering
such an aren o3 & designated represents-
thve of employees for the purpose of ex~
sreising an opportunity to observe monf-
toring and measuring procedures,

{4) “Director” means the Director,
Natonal Institute for Occupational
Bafety and Health, UA Department of
Health, Education, and Welfare, or hia
designre.

(5) "Emergency”™ means sny occur-
rence such sa, but not limited to, equip-~
ment failure, or operation of a rellef de-
vice which fa ltkely to, or does, result in
massive refense of viny! chloride.

(&) “Fabricated product™ mears &
product made wholly or partly from
polyvinyl chloride, and which does not
require farther processtng at tempers-
tures, and for times, sufficient to cause
mass melting of the polyvinyl chloride
resulting tn the refease of vinyl chloride.

(7) “Hazardous operation” roeans any
operstion, procedure, or activity where &
release of either vinyl chloride Uquid or
gas might be expected &k & conscquence
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of the operation or Beenuce of an accl-
dent In the operalion, which would result
in an employce expoasure Lo excess of the
parmiasible expocure Wmit,

(8) "OGHA Area Director” means the
Director for the Occupational Bafety
and Health Adminlstration Area Office
heving jurisdiction over the geographic
ared in which the employer's establish-~
ment Iy located.

19) “Polyvinyl chloride” means poly-
vinyl chloride homepolymer of copoly-
mer before such 13 converted (o a fabri-
cated product.

(10) “Vinyl chloride”
chlorida monomer. .

t¢) Permissible exposure limit. (1) No
employee may be exposed to vinyl chlo-
ride st concentrations greater than i ppm
averaged over any 8-hour perfod, and

(1) No embployee may be exposed to
vinyl chloride at concentrations greater
than § ppm aversged over any period not
exceeding 15 minutes.

(3) Ko employee may bpe exposed ta
vinyl chloride by direct contact with
liquid vinyl chloride.

tdY Monitoring. (1) A program of
initial rmoonftoring and messurement
shall be undertaken In each establish.
ment to detesmine (f there i3 any ems
ployee exposed, without regard to the use
of respirstors, in excess of the action
level.

(2) Where a determination conducted
under parsgraph (d4)(1) of this section
shows any emplovee exposures, without
regard Lo the use of respirators, in ex-
ceas of the actien level, a program for de-
termining exposures for each such em-
ployee shall be established. Buch a pra-
§ram:

(1) Bhall be repeated at least monthly
where any employee i3 exposed, without
regard to the use of respirators, {n ex-
ceas of the permissible exposure limit,

(1) Bhall be repeated not leaa than
quarterly where any employee is expoced,
without regard to the use of respirators,
in exce=s of the action level.

(i14) May be discontinued for any em-
ployee only when at least two consecu-
tive monftoring determinations, made not
Jeas than 5 working days apart, show ex-
posures for that employee at or below
the action level.

(3) Whenever there has been a pro-
duction, process or control change which
may result in an Increase in the release
of vinyl chloride, or the employer has
any other reason to suspect that any em-=

means  vinyl

- ployes may be expased In excess of the

action level, a determination of employee
exposure under paragraph (d) (1) of this
section ahall be performed.

{4) The method of monitoring and
measurernent shsll have an sccoracy
(with a confldence Jevel of §5 percent) of
not less than plus or minus 50 percvent
from 0 25 through 6 § ppm, plus or minus
38 percent from over 0.5 ppm through
1.0 ppm, and plus or minus 25 percent
over 1.0 ppm. (Methods meeting these
accyuraty requirements are available in
the “NIOEH Manual of Analytical
Methods™).

(5) Dnployees or thelr designated rep-
resentatives shall be afforded reasonable

opportunity to obtmerve the monitor-
ing and measuring required by this
paragraph,

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

1) ¥inyl chloride or polyvinyl chlorde
fs manufacturid, reacted, repackaged,
stored, handled or used; and

(i) Vinyl chloride concentratiors are
in excess of the permissible exposure
lLimit.

{2) Aceess to requlated aresas shal] be
limited to authorized persons. A dally
roster shall be made of authortzed per-
sons who enter.

(1) Methody of complianes. Employee
exposures fo vinyl chloride shall be ¢on-
trolled ta at or below the permissible ex-
posure Nmit provided In paragranh (¢)
of this section by engineering, work prac-
tice, and personal protective controls as
follows:

(1} Fearible engineering and work
practice controls shall immediately be
used o reduce exposures to at or below
the permissible exposure limit.

12) Wherever feacible engineering ang
work practice controls which can be fn-
stituted tmmediately are not sufficient to
reduce exposures to at or below the pere
missible exposure limit, they shall none=-
theless be used to reduce exposures to
the Jowest practicable level. and shall be
supplermnented by respiratory protection
in accordance with paragraph (@) of this
section. A program shall be established
and lrmplemented to reduce exposures to
at or below the permissible exposure
{imit, or to the greatest extent feasible,
solely by means of engineering and work
praciice controls, as 5000 a3 feasible.

(3) Written plans for such & program
ahall be developed and furnished ypon
request for examination and copying to
suthorized representatives of the Assis-
tant Secretary and the Director. Such
plans shall be updated at least esery six
months,

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

(1) The employer shall provide a
respirator which meets the requirements
of this paragraph and shall assure that
the employee uses such respirstor, except
that unti! December 31, 1878, wearing of
respirators shall be at the discretion of
etach employees for expasures not in ex~
cess of 25 ppm, measured over any 15-
minute period. Untl] December 31, 1978,
each employee who chooses not to wear
an sppropriate respirator shall be ine
formed at least quarterly of the hazards
of vinyl chloride and the purpose, proper
use, and HMmitations of respiratory
devices. }

(2) Respirators shall be eelected from
among those jolntly spproved by the
Mining Enforcement and Safety Admine
istration, Department of the Interior,
and the National Jnstitute for Oceups~
tional 8afety and Health under the pro-
visfons of 30 CFR Part 11.

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

(4) Belection of resptretors for vinyl
chioride shall be a3 follows:
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Atngspheric concentration of
. , wnyl chioridy
{1} Unknown, ¢r abows §,600 ppma__,

T(U) Mok cver $.600 PP enmreennn

'
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Required apparatus

Opan-cireult, eelfcontained breathing spparatus, prese
sure demand type, with full faceplecs,
(A) Combinetion typs C supplied air respirator, pres-

sure demand typa, with full or hsll facepiecs,
snd sualilary seif—contatned alr pupply: o8

(¥) Type C. supplled wir respirstor cootinuous Bow
typa, with full of Balf faceploce, and auxiiwry

{R) MR ovsr 100 PP e

eclfcontatned alr supply.
(A} Combination type C supplied alr respirator de-

inand typs, with full facspiece, and suxilisry
relf-contalned sir wupply; or

{B) Open-circult mif-<contained breathing apparatus
with full facepiece. in demand mode, oF

{0) Type C supplicd alr resplrator, domand type, with
Sull faceplece.,

€iv) Folovar I ppmd.cvrcnavansens

{A) A povered alt-purifying respirstar with hood,

betmet, Tull or half faceplece, and & cantster
which provides a srvice lfe of st least 4
hours for toncenrationa of winyl ehloride up
10 45 ppm, or

{B} Or» ma:k, front- or back-mounted canister which
providey s sarvice 1ife of at least 4 bours for
concentrstions of vinyl chlctids up to 26 ppm,

{7} Kotover 10 PPI..ccvvarannccn

(A} Combinstion type C supplied-air respirator, des

mand typs, with half facepiece, and auxilliary
self-contained alr supply; or

{B) Type C supplled-aisr raspirator, demand type, with
half facepiece, oF

{C) Any chemiceS cartridge respirator with an organie
vapor cartridge which provides a service life
of st lesst ] hour for conocentrations of vinyl
chloride up to 10 ppm.

(5){1) Entry into unkown toncentra-
tions or concentrstions greater than
38,000 ppm (Jower explasive mit) may
be made only for purpases of 1ife rescue;

and

() Entry into concentrstions of less
than 32,000 ppm, but greater than 3,800
ppm msy be made anly for purposes of
3fe reacue, frefighting, or securing
equipment 0 s to prevent & greater
hazard from relesse of vinyl chloride.

(8) Where alr-purifying respirstors

are used:

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

(1Y A continuous monitoring and
alarm system shall be provided where
concentrations of vinyl chloride could
ressonably exceed the allowable concene
trations for the devices in use. Buch sys~
tem shall be used to alert employees when
vinyl ¢hlaride concentrations exceed tha
allowable concentrationa for the devices
in use.

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

(h) Hazardous operations. (1) Eme
ployees engaged in hazardous operations,
including entry of veszels to clean poly-
vinyl chioride residue from vessel walls,
shall be provided and required to wear
and use;

1) Raspiratory prolection in accord.
Ance with paragraphs (¢) and (g) of
this section; and

(i) Protective garmenis to prevent
skin contact with liquid viny! chloride on
with polyvinyl ehloride residue from
vessel wnlls, The protective garments
ahall be selected for the operation and
1t pasathle exposure conditiona.

(2) Protective garmenta shall be pro-
vided clean and dry for each use.

(1) Emerpency siluations. A written
operational plan for emergency situa-
tions shall be developed for each factlity
storing, handling, or otherwise using
vinyl chloride as a liquid or compressed
grs. Appropriate portions of the plan
shall be implemented in the event of an
emergency. The plan shall specifically
provide that:

(1) Employees engaged in hazardous
operations or torrecting situatfons of ex-
isting hazardous releases shall
equipped As required in paragraph (h)
of this section;

(2) Other employees not so exquipped
shall evacuate the ares and not returmn
untll conditions sre controlled by the
methods required in parsgreph (f) of
this section and the emergency is abatad,

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

(1) The prograrm shall include:

() The nature of the health hazard
from chronic exposure to vinyl chioride
tncluding specifically the carcincgenic
hazard;

1) The specific nature of operations
which could result in exposure to vinyl
chloride in excess of the permissible
Hmit and necessary protective steps;

(1) The purpose for, proper use, and
fimitations of respiratory protective
devices;

(iv) The fire hazard and acutle toxic-
fty of vinyl chloride, and the necessary
protective steps;

{v) The purpcss for and a description
of the monitoring program;
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(v]) The purpoaa for, and & descrip-

tion of, the medical surveillance
program;

ivil) Emergency procedures;

{(vilf) Bpecific Informsation tp ald the
employee In recognition of conditions
which meay result in the release of vinyl
chloride; ang

(x) A review of this standard at the
employee’s first treining and Indoctrine-
tion program, end annually thereafter.

(2} Al} materiels relating to the pro-
Erarn ahell be provided upon request to
the Assistant Secretary and the Director.

tk) Medical surveillance, A program
of medical survellance shall be tnsti.
tuted for each employee exposed, withe
out regard to the use of respirators, to
vinyl chloride In excess of the action
Jevel. The program shall provide each
such employee with an opportunity for
examinations and tests {n accordance
with this paragraph. All medical ex-
aminations and procedures shall be pera-
formed by or under the supervision of a
licensed physician, and shall be pravided
without tost Lo the emplovee.

(1) At the time of {nit{a] assignment,
or upen Institutfon of medical surveil-
lance;

1) A general phyeiesl examination
shall be performed. with apecific atten-
tion to detecting enlargement of liver,
gpieen or kidneys, or dysfunction in these
organs, and for abnormalties in gkin,
connective tissues and the pulmonary
system (See Appendix A),

(1) A medical history shall be taken,
including the following topics:

(A) Alcohol intake:

(B) Past history of hepatitis;

(C) Work history and past exposure
to polential hepatotoxic sgents, includ-
ing drugs and chemicals;

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

(E) Past history of hospitalizations.

(1) A seyum speciznen shall be ob-
tained and determinations made of:

{A) Totalbilirubln:

{B) Alkaline phosphatase;

(C) Eerumn glutamic oxalacetic trans~
aminase (8GOTY ;

(D) Serum glutamic pyruvic transame
inase (8GPT) ; and

{E) Gamma glustamyl transpeptidase.

(2) Examinations provided {n accord-
ance with this paragraph shall be per-
formed at Jeast:

(1) Every & months for eath employee
who has been employed In vinyl chlo-
riie or polyvinyl chioride manufscturing
for 10 years or jonger; and

(1) Annuslly for all other employees,

(3) Each employst exposed to an
emergency shall be afforded appropriate
medical sutveillance.

(47 A statement of each employee’s
suitabiifty for continued exposure to
vinyl chloride including use of protece
tive equipment and respirators, shall be
obtained from the examining physician
promptly after any axamination. A copy
of the physictan's statetnent shall be pro=
vided each employee.

(5) If any employee's health would ba
materially fmpaired by continued ex-

posure, such employee ahall be withe
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. drawn frocis possible otatact with vinyl
Aloride.

(6) Laborstiory analyses for sll blo-
Jogical speclmens included {n medical
esaminations shall be performmed in labo-
relories Mcensed under 42 CFR FPart 74,

(1) If thr examdning physicien deter-
mines that alternative medical examina«
tions to those required by pnragraph
(k) (1) of tids scction will provide at
least egual aszurance of detecting med-
{ral canditicns pertinent to the exposure
to vinyl chloride. the employer may ag-
cept such elternztive examinations as
meeting the requlrerments of paragraph
(k) (1) of this scction, Uf the employer
obtains a stedement from tbe examining
physiclan estting forth the alternative
examinetions and the ratiaonale for sub-
stitution. This statement shall be avall-
able upa reguest for examination and
copying to sutborized representatives of
the Assivtant Secretary and the Director.

(1) Sigms and labels. (1) Entrances Lo
regilated areas shall be posted wath leg-
ihle signs bearing Ure Jegend:

CaNcoa-Boarict ActNt ALsa ADTHORLZES
Prxpanwr OWLY

© (1) Areas containing hazardous oper-

ptions or where 8n emergency currently

exists shall be posted with lagible signs

bearing the legend: .

Cantm -S8onrmT ACENT i THIS Anss PaoTec-
ma Equirwanr Bequmed AUTHOALZFD
PrasoNNEL ONLY

(3) Contalners of polyvinyl chloride
resin waste from reactors or other waste
contaminated with vinyl chloride sholl
be legibly labeled:

Contaminated with
VinTs CHLOADE CANCTR-SUSFRCT ACINT

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

POLYYINTL CHLOMDE (OB Thanm Nams)

Containg
Wy Cruoums

VINTE Cxlonms o 4 CaNcCEa-BomicT AZgNT

(5) Contalnera of vinyl chloride shall
be legibly labeled either:

L)
ViNTL Cuiesms
EFimazuny Praumasis Tap Tankz Prtssuns
Cawcrs -SUEFECT AGENTY

ar (i) Th sccordance with 49 CFR Part
113, Bubpary H. with the additional
Jegends:
Cancyr-Busrect AcEw?
applied near the lahexr or placard.
(8) No statement shall appesr on or
near aoy required sign, label or instruc-

EULES AND REGULATIONS

tion which contradicts or detracts from
the effect of, any required wamning,
information or Lx-tnecden.

(m) Records. (1) AR recerds meaine
tained {n sccordance with this pection
shall {ncludz the name and gocial secu-
rity number of erch employed where
refevant.

(2) Records of required monttoring
and mensuring, medical records, and au-

, thorized prrsonnel rosters, shall be made

and shall be evailzble upon regquest for
examination and copying to authorized
representatives of the Assistant Secre-
tary and the Director.

(1) Monitoring and measuring records
shall:

(A) SBlate the dale of such monitor-
ing and mesasuring and the concentra-
tions deterinined and identify the instry-
ments and methods used;

(B) Incjude any additiopal {nforma-
tion necessary to determine i{ndividual
emnployee exposurcs where such expo-
sures are dctermined by means other
than individual monitoring of employees;
and

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

(11) Authorized personne! rosters shall
be maintained for not less than 30 years.

(uf) Medical records shall be main-
tained for the duration of the employ=
ment of each employee pjus 20 years.
or 30 years, whichever 13 longer.

(3) In the event that the employer
censes to do business and there 13 no
successor {0 receive and retain his rec-
ords for the prescribed period, these ree-
ords shall be transmitted by registered
mail to the Director, and each employee,
individualiy notifled in writing of this
transfer.

(4) Employees or their designated
representatives shall be provided access
to examine and copy records of requircd
monitoring and measuring.

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

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

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

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

{(11) The rmembey od aorisyees in each
regulated area during normal operations,
including maintenance,

43) Emergencies. and the facts ob-
tafnable at that time, shall be reported
within 24 hours to the OSHA Area Di-
rector. Upon request of the Area Diree-
tor, the emplayer thall submit additional
fnfoermation in writing relevant to the
nature and extent of employee exposures
and measures taken to prevent future
emergencies of similar nature,

13) Within 10 working days following
any monitoring and measuring which
discloses that any employee hes been
exposed, without regard to the use of
respirators {n excess of the permissible
exposure limit, each such employee shall
be notified In writing of the fesults of
the exposure measurement and the steps
being taken to reduce the exposure to
within the permissible exposure limit.

(0) Effective dates. (1) Until Janu-
ary 1, 1975, the provisions currently set
forth In §1910.83q of this Part shall
apply.

(2) Effective January 1, 1975, the pro-
visions set forth in § 1910.93q of this Part
shall apply.

APPLNDIZ A-—SUPFPLEMEINTARY MEDICAL
INFORMATION

When fequired tests ubdar paragraph
(k) (1} of this section show abnermalities,
the tests abould be repested a8 800N 8 Prac-
tlcable, preferably within 3 W 4 weeks. If
tests remain abnormal, consideration should
ba glven to withdrawal of tha employee from
contact with vinyl chioride, while a more
comprehensive ssaminstion s mads.

Additonal tettsy which may be useful:

A. For kiney dysfunction: uribe exafnioas
tlon for albumin, red blood cells, and ex-
foliative abaorma) cells,

B. Pulmonary system: Forced vital capacs
ity. Forced eapirntory volume at 1 second,
snd chest rofntgenogram (posterior-anterior,
14 % 17 Inchew).

C. Additiooal serum tests: Lactic acid dee
bydrogencae, Isctic acid dchydrogenase
voenzyme, protein  detarmination, and
protein electrophoresia

D. For & more cornprehensive examination
on repeated abnormal serum tests: Hepatitis
B antigen, and itver scanning.

(Seca. 0 and 8, B4 Stat. 1508, 1300 (20 UBC,
055, 657); Gecretary of Labor's Order No.
12-71, M FR F184)

Signed at Washinglon, D.C, this Lst
day of October, 1974.

Joux STENDLR,
Assistant Secretary of Labor.
{PR Doe.74-33178 Flled 10-1-74;2:84 pm}

FEDERAL REGISTER, VOL 39, NO. 194—FRIDAY, OCTOBER 4, 1974




.

IV'EVVD"l‘.‘....‘”..l'll'..l.!‘.;I‘Il.l;-

. @'@ﬁfaf’ﬁy Adds Chromatographic

Capebility to their Portable and
Fixed Organic Vapor Analyzers

CENTURY MODEL OVA.98 PORTABLE INSTRUMENT WITH
CHROMATOGRAPH ADAPTION & STRIP CHART RECORDER ADDED

AS SHOWN.

Now for the first time a portable, continyous samphng Organic
Vapor Analyzer which aiso has gas chromatographic capability
is avadable in pur OVA instrument series. And the most exciting
fact of all is thal this new analyzer, including the stnp chan
recorder, still maintains the lightweight portability and reliability
features which are characteristic of all QVA's.

-

This unique instrument permits not only the detection and
qQuantitative analysis of potentially hazardous vapors but aiso an
“on-the-spot” qualtatve analysis within minutes, depending
upon the components ynder analysis. Elaborate and tirme-
consuming laboratory analysis is now signiicantly reduced
because a compact. unique, gas chromatograph system is built
right into the instrumant.

Atter location of potentially hazardous vapors, using the stan-
dard quantitative sample survey and analysis methods describ-

d in the brochure “Century Fortable Organic Vapor Analyzer”,
simply depressing the Column Valve will “switch” the
chromatographic system inlo operation. This divents a portion
of the vapor sampie through the column for separation and
subsequent readout on the strip chart recorder. Al the same
time, a charcoal fiter is switched into the sampling system to
reduce the hydrocarbon background during analysis.

. Lo e — R e -

When the Column Valve is depressed, an immediale negative
relerence inghication 1s printed on the strip chart recorder which
establishes a “starting tme baselne” for the chromatographic
analysis. Subsequently, each component of the sample exits
from the column into the detector chamber alter its respective
retention time. Each produces a peak on the logarithrmic strp
chart recorder and on the hand-held, logarthmically scaled
meter. Examples of typical analysis recordings of the linear time
versus logarithmically scaled vapot level are shown in this
brochute.

Column selection for specific applications is facilitated by the
availability of interchangeable columns, which can easily be
changed by simply loosening two swagelok fittings. In addition
10 standard columns, which are designed fot most standard in-
dustrial applications, special custom ¢olumns can be provided
1o cusiomer specilications or the customer can easily pravide
his own column.

in summary, employers concerned with the safety of theit
employees can now rapidly determine the pprn composition of
potentially hazardous gases within minules atier the “hean and
extent of the problemn” is determined. Give the OVA with
column and recorder oplions a close look. It's at ieast one state
of the an level-ahead of any instrument availabie for industrial

hyg‘e‘ & OF A qu.l“y cor l"O’ IDDhCI!lDll&
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TYPICAL OVA PRINTOUTS SHOWING CLEAR COMPONENT SEPARATION
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CENTURY
Porfalble Croarnic
Vaper Analyzer




CENTURY Fortable

Croanic Veper Analyvzoer
preteceis you and (e environmant

INTRODUCTION

A completely portable Or-
ganic Vapor Analyzer (OVA)
is now availzble to detect and
measure hazardous gases
found in almost all industries,
including manufacturing,
petrochemical, and natural
gas transmission and distri-
bution, The Century OVA is
a highly sensitive instrument
designed to measure trace
quantities of organic mate-
rials in air. It incorporates a
hydrogen flame ionization
detection system which has
similar analytical capabilities
to those utilized in gas chroma-
tographs. The flame ioniza-
tion detector is an almost
universal detector for organic
compounds with the sensi-
tivity to analyze for them in
the parts pes million range
{V/V) in ait in the presence
of moisture, nitrogen oxides,
carbon monoxide and carbon
dioxide.

The instrument has broad
application, since it has a
continuous, chemically re-
sistant air samfpling system
and can be readily calibrated
to measure almost all organic
vapors. It has a single loga-
rithmically scaled readout
from 1 ppm to 100,000 ppm
ot with lower maximum level,
if desired. Designed for use as
a portable survey instrument,
it can also be readily adapted
to fixed remote monitoring or
mobile installations. It is
ideal for the determination
of many organic air-pollu-
tants and in the monitoring
of air in potentially con-
taminated areas.

The unique feature of the
instrument is its complete
portability which enables an
entire facility to be surveyed
rapidly and thoroughly.

When vapors are detected,
the continuous sampling
feature enables the origin

of thase vapors to be readily
traced and corrective action
initiated. ln most cases a
qualitative analysis is not
justified until the presence of
potentially hazardous vapors
is detected and the source

of the vapors is determined.
If, after locating the source,
the vapors or mixture of va-
pors cannot be readily
identified, a sample can be
taken and a qualitative anal-
ysis performed on standard
laboratory equipment. How-
ever, location of the vapor
source will many times reveal
the type of vapor and the
concentration level can then
be read directly, by simply
changing the instrurnent cali-
bration to the predetermined
setting for that particular
vapor. The DVA thus enables
a comprehensive survey of an
entire facility to be performed
rapidly and economically in
contrast to ineffective and
costly spot sampling
techniques,

PRINCIPLE OF OPERATION

The instrument includes a
detector chamber where the
organic vapor being analyzed
is introduced into a small hy-
drogen flame. Air sample is
drawn into the instrument at
a constant rate of nominally
two (2) liters per minute
through a chemically resis-
tant line and pump. The oxy-
gen in the air sample is used
to support the small hydro-
gen flame,

Flames characteristically have

electrical conductivity due to
the presence bf electrons and
ions generated from the
burning fuel. When even trace
amounts of organic material
enter the hydrogen flame, car-
bon-containing ions are
formed and the electrical con-
ductivity increases signifi-
cantly. This change in con-
ductivity is measured and the
output is directly related to
the concentration of organic
materials, The exception to
this phenomenon is carbon
monoxide and carbon diox-
ide which evidently, due to
their structure, go not pro-
duce appreciable ions in the
detector flame. Thus, other
organic materials may be
analyzed in the presence of
CO and CO,.

An electric field in the cham-
ber drives the ions to a col-
lecting electrode which causes
a current to flow into a pre-
amplifier that is proportional
to the ion collection rate. The
rate of ion generation is a
function of the quantity and
structure of the carbon com-
pound present in the sample.
The ionization current is am-
plified in a logarithmic electro-
meter preamplifier, the out-
put of which varies as the
logarithm of the input. This
logarithmic feature enables
measurement and readout of
ionization rates over a range
of up to five (5] decades

(1 to 100,000) without range
scaling. The output signal from
the preamplifier is fed to the
signal conditioning and con-
trol circuits for subsequent
readout and alarm signailing.

A fuel handling system in-
cluding storage tank, valves,
regulators and gauges i in-
corporated to maintain the

small hydrogen flame jet in
the chamber. The instrument
response is read on a hand
held meter assembly or can be
read out utilizing the exter-
nal monitor signal. An audible
detection alarm is provided
which can be preset to any
desired level and which has

a frequency modulated tone
which varies as a function of
the signal level, The standard
instrument includes an audi-
ble flame out alarm, battery
test indicator and internal
electronic calibration. The
internal electronic calibration
provides reference signals
which are used in conjunction
with a panel mounted gas
selector adjustment to readily
change the instrument calibrs-
tion from one gas to another.,

Since the response of the in-
strument is dependent upon
the chemical nature of the
material being analyzed, it is
necessary to calibrate the de-
vice with a standard sample
of that particular organic
vapor. However, the approxi-
mate response of the instru-
ment to hydro-carbons or
compounds containing halo-
gens, oxygen, or nitrogen
can be estimated from the
structure of the compounds
and utilization of empirical
data. The internal electronic
reference signals are provided
so the operator can readily
recheck the instrument re-
sponse from the point of

ion collection to the readout
meter.
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APPLICATIONS

(1) Measurement of most toxic organic vapors present in industry for compliance
with OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION
(OSHA) requirements.

{2) Survey of gas distribution and transmission lines and equipment for compli-
ance with OFFICE OF PIPELINE SAFETY (OPS) requirements.

(3) Various measurement and monitoring applications in the air pollution field,

(4) Leak detection in gas handling equipment.

(5) Detecting explosive-level gas conditions in indoor and outdoor locations.

{6) Measurement of methane in underground mines.

OTHER TYPICAL USES
(1) Controlling and monitoring atmospheres in manufacturing and packaging
operations.

{2) Mudlogging, gas and mineral exploration.
(3) Leak detection refated to volatile fuel handling equipment.

SPECIFICATIONS

Sensitivity: 1 ppm (methane)
Response time: Less than 2 seconds
Readout 250° logarithmic scaled Flame-out indication:

meter, various scales in
the range of 1-100,000 ppm. Battery test

External monitor connector.

- |—....

Sample flow rate: Nominally 2 liters per minute, )
. . Pickup fixtures:
Fuel supply: 75 cubic centimeter tank
of pure hydrogen at max. .
pressure of 2300 PSIG, Probe:

fillable while in case.

Primary electrical power;: Rechargeable and replaceable
battery pack, at 12 VDC.
Service life: Hydrogen supply and
battery power — 8 hours
operating time minimum,
Size: Side Pack Assembly
8%, wide x 11%* long
x 4%" deep.
~— variable
Weight Side Pack Assembly
- fess than 9 pounds.

Probe/Readout Assembly Standard accessories:
~ fess than 2 Pounds,

Operator requirements:  One man, one hand aperation,

Detection alarm: Frequency modulated
sudible alarm. Can be
pre-set 1o desired leval.

Umbilical cord:

Filtering:

Frequency varies as a
function of detection level,

Audible alarm plus
visual meter indication.

Battery charge condition
indicated on readout
meter or battery recharger,

Variety of types for
various applications.

Telescoping adjustment
over B inches or probe

can be completely removed
from Readout Assembly.

Five (5) feet long with
connectors for efectrical
cable and sample hose.

In-line disposable and
permanent particle
filters and optional
activated charcoal filter,

Molded high impact
plastic case with
carrying handle and
shoulder strap.

1) Instrument carrying
and storage case.

2) High pressure fuel
filling hase assembly,

3} A.C. Battery charger.

LITHO IN




MODEL 511
FLAME IONIZATION
PORTABLE GAS CHROMATCGRAPH

© COMPLETELY PORTABLE

RECHARGEABLE BATTERIES

SELF-CONTAINED, REFILLABLE
GAS SUPPLY

ON-SITE ANALYSIS
LOW POWER CONSUMPTION
LOW WEIGHT — 40 Ibs.

ISOTHERMAL OPERATION
TO 175°C

© ON-COLUMN INJECTION

© INTERCHANGEABLE FID-EC-TC
DETECTORS

© UScS GLASS OR METAL
COLUMNS

O 00 0O OO

The Model 511 Portable Gas Chromatograph is a completely self-contained instrument. Con-
taining rechargeable Nickel-Cadmium batteries and a refillable gas supply this instrument
may be carried fully operational to the sampling area and operated immediately upon arrival.
The availability of three interchangeable detection systems allows the selection of the appro-
priate detector to perform virtually any isothermal gas chromatographic analysis.

Accessability to the column and detector compartment is readily accomplished by the removal
of the lid assembly from the instrument. Located on this lid assembly are the column, injector,
detector, heaters and associated feed back circuits. For operator ease, all electrical connections
are made through a mating plug.

Incorporating state of the art electronic design, the Model 511 Portable Gas Chromatograph
may be powered from a 110 volt source or from the self-contained Nickel-Cadmium batteries.
The batteries are capable of powering the instrument for a minimum of 8 hours at oven tem-
peratures of up to 200°C before they must be recharged. While th batteri s are being re-
charg d the instrument remains operational and may be used to perform additional analyses:
Where external gas supplies are available, they may be used with the instrument in order to
conserve the gases located in the power pack.

L 062898




APPLICATIONS

Methane, Total and Non-Methane Hydrocarbons ‘

cH
1 o The use of valving systems allows the analysis
of Total Hydrocarbons in one mode of oper-
ation and the separation of these materials in
the other mode. Utilization of the back flush

i o FCyMy G Hy valve after the methane has been determined
n=CyHig

flushes all of the other compounds back into
the detector where they can be measured if
Jm desired.

1O min

—

T
4
b

Organic Solvent Vapors

1A E ppm
uIiwi
1544

104 ¥ e 10 4 gym
The determination of the various individual pr Tene {

. compounds present in an air sample is an im- He H
portant analysis in the Environmental Health
and Industrial Hygiene areas. Since the Model
511 separated the sample into its individual
compounds it is possible to determine the con-
centration of each chemical. u

—

HOW TO ORDER

Model 511 Portable Flame lonization Gas Chramatograph including rechargeable Nickel-Cad-
mium batteries, recharger and lecture bottles of all gases required for detector operation. Also
includes a 6 ft. x /» inch column packed with 10% DC-200 on Chromosorb W HP. Fittings
provided on power pack for recharging lecture bottles to high pressure.

Consult Price List for instrument and accessory prices.

4| ANALYTICAL INSTRUMENT DEVELOPMENT, INC,

RT. 41 & NEWARK RD., AYONDALE, PA. 19311 PHONE: (215)-268-3181

Uce
All Prices FOB Avondale, Pa. n623949

PB122 7/73 Printed in USA
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Application

The Model! S Monitaire™ Sampler by
MSA provides the necessary vacuum
for sampling atmospheres which may
contain certain toxic and combustible
gases, vapors, dusts, fumes, and mists.

e

PData Sheet
08-01-01

iicdel S
Mionitzire
Sampler

Monitaire Sample Kit with typical sampling accessorias.

Description

The Mode! S Monitaire Samplerisa
rechargeable-battery-operated dia-
phragm pump which supplies a vacuum
source for many atmospheric testing
devices including filter paper holders,
charcoal tubes, impingers, and numer-
ous MSA portable gas detection instry-
ments. Flow rate is adjustable. Pump
¢an be clipped to a worker's belt so
that a continuous air sampling can be
made over several working hours.

The Model § pump "T85
features a dual-
valve assembly:
& sample valve
controls the sample}
flow directly, and
& bypass valve
controls bypass
air which may . _.5
enter through the center of the stem.

The bypass valve permits the pump to
operate efficiently by compensating for
sample-flow restrictions. Low sample-
flow requirements or highly restrictive
sample devices introduce a pressure
differential which must be reduced. The
bypass valve introduces atmospharic

air directly into the pump, reducing the
pressure differential; the bypass may be
partially or totally closed at higher
sample rates. Proper bypass seitings
are specified in the instruction mate-
rials that are part of the Monitaire
Sampler Kit.

A tube fitting on the exhaust side of the
pump permits use of the Monitaire
Sampler for pressure operations,

The battery charger has two charging
rates to charge the Mode! 8 pump over-
night or over weekends; tully charged
battery will run the pump continuously
for up 10 eight hours. -

The Model S Moni- g
taire Sampler Kit
includes: self- ok
contained battery- s,
operated pump,
battery charger,
Instruction man-
ual, pump mainte-
nance card,and & -
attaché- type carrying case with room
for accessoties. .

082600

Data Sheet
08-01-01




Sampling methods

Dust and mist collection. Filter paper
holders adapt the Modetl S pump to the
collection of dust, tiber, and particulate
samples, plus deteclion of chromic acid

mist and lead.
This open-face-type %

holder assembly .~
is used for col- e 37
N o I

lecting samples .

for evaluating ploon S A g
asbestos, cotton, 9\":"_, g 1,;
silica, lead, etc. - y ‘4

Preweighed
cassette

Reusable
filtet hoider

-

Cycione / @

assembly I - K
This respirable dust sampler uses a
cyclone and preweighed filler cassette
or filter holder to collect only the

respirable fractions of a variety of
dusts, such as coal and silica.

This holder
assembly adapts
the Model S
pump to chem-
ically det ct
chromic acid
mist and [ead
dust and fumes.
Collection data
are given on .
chart at right.

€ -

e

e wa g

it b

Sampling data for chromic acid mist and lead dust

and fumes

Measured Threshold Calibration ‘ Sampling
Component Limit Value Range Time

for 1973
Chromic 0.t mg/M3 0.1-21 mg/M3 110 105
acid mist minutes
Lead dust 15mg/M 05-6.3 mg/M? 1% to 48
and fumes minutes

Filler weighing balance

Hazards of dust are often evaluated on
a weight basis. A high degree of sensi-
tivity (.01 milligram) is required to relate
collected samples to Threshold Limit
Values, The Ainsworth Mode! 22MF
Balance from MSA meets these
requirements.

085601
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= mpling tubes. When used
5 de! S Monitaire Sampler
© MSA Tube Holder, MSA Char-
impling Tubes provide for
t collection of organic and
rvapors for subsequent analysis
Soratory equipment. Each tube
separate layers of charcoal:
saction and a reference

ic vapor sampling tube will
organic compound whichis
heing collected, desorbed,
d; such compounds include
rbon tetrachloride, chloro~
e, ethylene dichloride, tri-
1e, and xylene. The mer-
1 tube collects both ele-
2mically bound mercury
riculates containing

ainfess-ste tube
itive, leak-free seal;
-lip attaches 10 lape!
7 near wearer's

..»":',..;:i‘n':a‘
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Impinger tests

The Monilaire
Sampler can be
used with MSA
Midget impinger
flask assemblies
for dust, gas,
and vapor sam-
pling. Total air- t
borne panlicles 1t
are wetled down and collected in the
impinger flask. Because of the pump
design, a 0.1 cfm sampling rate at 12in.,
H;0 vacuum can be oblained. This rate
can be maintained for up 1o eight hours
with a fully charged battery.

For sampling toluene diisocyanate
(TDI), toluene diisocyanate urea,
methylene di-para-phenylene isocya-
nate (MDI}, and polymethylene poly-
phenylisocyanate (PMPPI) vapors, an
all-glass impinger flask is used with
the Model § pump.

Testing with MSA portable
gas detection ;
instruments. The
Monitaire Sam-
pler will also
provide a con-
tinuous vacuum
for drawing gas
samples through
MSA portable
detection equip-
ment for testing periods up to eight
hours. The test instruments can be
placed up to 100 feet from the test
location when sampling fines of
Va-inch 1D tubing are used.

MSA gas detection instruments that

can be used with the Monitaire

Sampler include:

¢ Portable Gas Indicator Mode! 20

¢ Portable (Gas Indicator Model 21

s Portable Gas Indicator Mode! 30

¢ Portable Gas Indicator Modet 40

¢ Explosimeter® Model 2

» Explosimeter Model 2A

¢ Explosimeter Model 28

s Explosimeter Model 3

¢ Explosimeter Model 4

» Explosimeter Model 5§

¢ Explosimetar Navy Type 8

» Explosimeter Navy Type €

¢ Explosimeter AF Navy Type R-1

s Gascope® Model 53

¢ Portable Oxygen indicator, 0-25%
Range

» Poriable Oxygen Indicator, 5-40%
Range

I
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hazardous locations.

Specifications

Pump
Type: diaphragm

Flow indication: 0to 10 scale

Batlery charger

Weight: 12%2 oz

end charging

Note: This Data Sheet contains only a

general description of the Mode! S
Monitaire Sampler. While uses and

tion concerning this product.

Approvals and standards

Sampling pump has USBM Approval
No. 2G-2239-2 as "permissible” for
methane/air atmospheres. Factory
Mutual approved as “intrinsically sale”
for Class |}, Division 1, Groups Cand D

Dimensions: 2vz in.x5in.x 5 in.
Weight: 31 oz, including battery
Batlery and performance: 6-volt
rechargeable battery, 8-hour continu-
ous operation on full battery charge

Maintenance: (1) valve stems should be
cleaned periodically by removing

valve and blowing with air; (2) flow:tube
assembly is easily removed and
replaced; (3) pump and charger should
be stored in container when not in use

Dimensions: 2% in.x3in.x 4% in.

Power source: 16-hour rate for over-
night charging. 64-hour rate for week-

performance capabilities are described,
under no circumstances should this device
be ysed untd the instructions, labels, or
other literature accompanying the product
have been carelully read and the precau-
tions theremn set forth followed. Only they
cortain the complete and delailed informa-

Ordering information
Calalog numbers

459660

458475
456059
986097
996338
453662
93385

459182
457629

92944

456243
456242
456228

456228
456246

625412
449347
459743
457392

v

457391

Model S Monitaire Sampler 39642
Kit, complete with pump, 39643
charger, maintenance card,
instruction manual, and
carrying case
Pump, Model S 459003
Battery charger
Maintenance card 459004
Instruction manual
Carrying case
Flow-tube assembly, 010 10 459054
range
Battery pack, replacement
Calibration check unit for 83470
sampling pumps

93495

Dust and mist collection
accessories

Holder assembly, filter dis¢
Holder assembly, respirable
dust, complete with cyclone
and sampling line assemblies
Holder agsgsembly only,
respirable dust

Cyclone assembly only
Sampling line assembly

Kit, supplementary parts,
including: :

1 press/pry tool for 2-or 3-
piece aerosol filter holder
(456223)

1 brush (625416)

1tweezer (625417)

3 screens, stainless steel
support (456224)

Holder, aerosol filter, 2-piece;
pkgof12

Holder, aerosol filter, 3-piece;
pkg of 10

Coupler, sampling line;
pkgof 3

Coupler, stainless steel, for
aerosol filter hoider sampling
with cyclone assembly

Coupler, plastic, for pre-
weighed casselle sampling
with cyclone holder assembly
Balance, filter weighing
Carrying case for balance .

Charcoal sampling tubes and
accessories

MSA Charcoal Sampling
Tubes, mercury vapor,
pkgof12

MSA Charcoal Sampling
Tubes, organic vapor,
pkgof 12

MSA Tube Holder

Impinget test accessories

Connector assembly for
Midgetl Impinger flask
Tubing for TD! or MDI flask

sy MINE SAFETY APPLIANCES COMPANY
400 PENN CENTER BLVD.. PITISBURGH, PA. 15235

At your service: 76 branch offices in the United
States: MSA CANADA, Downsview, Ontario
(Meuo Toronto), Halitax, Montreal, Winnipeg,
Saskatoon, Edmonion, Calgary, Vanceouver;
reptesentatives in principal cities of the worid,

cable address—"MINSAF" Pittsburgh

Data Shaet 08-01-01

Prmisd n US.A. TAB (L)
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VINYL CHLORIDE
« DETERMINATION IN AIR BY ADSORPTION ON ACTIVATED
CHARCOAL AND ANALYSIS BY GAS CHROMATOGRAPHY
15~-MINUTE SAMPLE

1 DPURPOSE AND LIMITATIONS This paper describes a procedure for
measuring the exposure of personnel

to vinyl chloride in the working environment. The method
describes the preparation of standards which will determine
vinyl chloride in the range of 9 to 90 parts per million by
volume in air, based on a 15-min. sample at a flow rate of 100
ml per minute, Lower or higher ppm ranges can be determined
by preparing additional standards to cover the range desired.
(Vinyl chloride can be determined to at least 0.05 ppm by
volume in air by this procedure, using more dilute standards.)

2 PRINCIPLE The sample is collected by passing air through a
glass tube containing activated charcoal which
adsorbs any vinyl chloride vapors present. The vinyl chloride
is then desorbed from the charcoal by carbon disulfide extrace~
tion and analyzed by gas chromatography.

3 INSTRUMENT PARAMETERS

Chromatograph AID (Analytical Instrument
Development, Inc.) Portable
Chromatograph, Model 511, or
equivalent chromatograph, with

. flame ionization detector.

C lunmn Six-foot x 1/8~inch stainless steel

packed with 10% di(2-ethylhexyl)
sebacate on Chromasorb P, 80/100

mesh, NAW,
*Column temperature 100°C isothermal
Injection temperature 100°C

Detector

Carrier

Hydrogen flow rate
Alr flow rate
Sanmnpl size

Ret ntion time

flame ionization detector

helium or nitrogen

23 cc per minute

133 cc per minute

2 pl solvent flush technique

0.5 minute (adjust carrier flow
until vinyl chloride elutes at
this time)

L¥Note: If this column is used in a conventional chromatograph,

< better separation of vinyl chloride from other light

boiling impurities will be obtained by operation of "

the column oven pear ambient temperature =30 C. The

AID portable chromatograph cannot be used at ambient

temperature without modification since the h at from

.the flame ionization detector will cause the temperature

“in the column oven to rise to 60 to 70.C.

N7




Alternate Column - Better Resolution

Instrument Hewlett-Packard 5750 gas chromato-
graph - dual column, or equivalent.
Column 25~foot x 1/8 inch stainless steel

packed with 25% by weight 75%
C0880/25% Tergitol E-35 on 40/60
mesh rescreened Chromosorb P,

Detector flame ionization

Column temperature 40° to 100°C at 4"C per minute
Detector temperature 125°C

Injector temperature 125°C

Carrier gas helium, 30 ml per minute

Air flow 350 ml per minute

Hydrogen flow 30 ml per minute

Sample size 10 pl

Approximate elution time 6.5 minutes

REAGENTS AND APPARATUS

a) Personal sampling pump. MSA Model G or Bendix Micronair.
Insert an in-line orifice made from a cut-off and
restricted (pinched) hypodermic needle in the sampling
line to the pump in order to obtain a 100 ce¢ per minute
flow on these pumps.

b) Hypo-vials, 15-ml size, Cat. No, 12811; Neoprene septa,
Cat. No. 13233; alumina seals, Cat. No. 13214; and hand
crimper, Cat. No. 13212, Pierce Chemical Company, Rockford,
Illinois.

¢) Carbon disulfide, spectrophotometric grade

d) Activated charcoal, Cat., No. 580=28, Barnebey~Cheney,
Columbus, Ohio

@) Soap film flow meter, 10-ml size

f£) Stop watch

PREPARATION OF THE ACTIVATED CARBON ADSORPTION TUBE

a) Prepare the activated charcoal by placing the charcoal on
a 40-mesh sieve and wash with demineralized water until
no visible fines appear in the washings.

b) Dry the carbon in a drying oven at 110°C until dry and free
flowing (overnight). Store in a screw-top, glass bottle
until needed.

¢) Cut 8-mm 0.D. x 6~mm I.D. Pyrex glass tubing into 6-inch
lengths and fire polish the ends.

d) Insert a Pyrex glass wool plug two-thirds of the distance
into the glass tubes., The longer section of tubing will
be designated as the primary end, while the shorter side
of the tubing is the back-up end.

e) Pack the tubes with the activated carbor, using a length
of 60 mm in the primary section and 35 mm in the back=-up
section. Retain the carbon with glass wool plugs.

f) Seal the tubes with a red rubber septum or parafilm until

ready for use,.




6 SAMPLING PROCEDURE

a) Remove the seals from the charcoal tube and attached the
back-up section to a portable pump by means of a length
of 1/4-inch Tygon tubing.

b) Set the flow rate at 100 ml per minute through the tube
with a calibrated rotameter. (NOTE: The 10-ml soap
bubble flow meter can be used to obtain a more precise
reading of the air flow through the tube if desired).

¢) Record the time the air sampling was started and the time
when the sampling is completed. A 15-minute sample may
be taken with this system.

d) After sampling, recheck the flow rate and reseal the ends

of the charcoal tube. Return the tube to the laboratory
for analysis.

e) Record the temperature and barometric pressura at the
sampling site.

7 ANALYTICAL PROCEDURE

a) Make a small hook at the end of a piece of wire and remove
the glass wool plug from the primary end of the charcoal
tube. Make sure that no charcocal particles adhere to
the glass wool plug.
Pour the charcoal into a 10~-ml glass-stoppered volumetric
flask and cool the flask and carbon in a wet-ice hath.
¢) Pipet 3§ ml of carbon disulfide (CS3) into the cooled flask

and stopper securely. (CAUTION: Carbon disulfide is toxic
and should be handled under a hood.)

d) Agitate the flask periodically for at least 30 minutes.

¢) Solvent FPlush Injection Technique. This injection technique
ig designed to eli{minate difficulties arising from blow=
back or distillation with the needle of the microliter
syringe.

Flush a 10-pl syringe with CS2 several times to wet the
barrel and plunger.

Draw 2 pl of CSz into the syringe and remove the tip of
the needle from the solvent. Withdraw the plunger an

additional 0.5 pl to separate the CSg from the sample
with a pocket of air.

Dip the needle into the sample solution in the volumetric
flask and withdraw the plunger until the air bubble between
the solvent and the sample has passed the 27P1 mark on the
syringe.

1) Remove the tip of the needle from the sample solution and

adjust the volume in the Byringe until the meniscus of
the air bubble rests on the 2-ul mark. Remove the excess
sample solution from the tip of the needle,

J) Pull the plunger back an additional 0.5 pl to prevent the

sample solution from evaporating from the tip of the needle.

k) Inject the entire contents of the syringe into the chromato=~
graph.

¥easure the peak height and determine the vinyl chloride
content from a previously prepared calibration ocurve.

b)

1)
g)

h)

1)

—
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8 CALIBRATION CURVE

a) Pipet 10 ml of carbon disulfide (CSp) into each of five ]
15-ml hypo-vials, Cap the vials with the Neoprene septa
and aluminum seals, using the hand crimper.

b) Place the hypo-viala in wet ice to reduce the vapor pressure
of C3q,

c¢) Cap one of the valves on a steel sample cylinder containing
vinyl chloride with a 1/8-inch Swagelok tubing nut which
has a chromatographic septum installed in the nut,

d) Insert a hypodermic needle through the septum on the cylinder,
open the valve and allow the vinyl chloride to vent through
the needle for about 10 seconds to purge the air from the
system. Remove the needle,

) Using the appropriate gas-tight syringe fitted with a number
27 gauge hypodermic needle, insert the needle through the
septum on the cylinder and allow the pressure of the vinyl
chloride to displace the volume of the syringe. Flush the
syringe two times to remove any air which may have been
trapped in the needle.

f) Into the respective hypo-vials, inject 0.2, 0.3, 0.5, 1.0,
and 2.0 ¢¢ of vinyl chloride from the syringe.

g) Shake the hypo-vials for one minute to put the vinyl chlorid
in solution. These standards will contain 56, 82, 133, 260,
515 pgm of vinyl chloride per ml., (NOTE: These calcula=-
tions are corrected for the dead space in the gas syringe
needle. The cold CSy solutions in the hypo-vials are
under slight negative pressure. Measurements have shown 1
that the dead space in the syringe needle amounts to 0.04 ce, 4
and 0.02 cc of this volume is pulled into the hypo-vial by
the negative pressure.)

h) Allow the standards to warm up to room temperature, then
inject these standards into the chromatograph using the
procedure described in Section 7, paragraphs e throughk.
Shake the hypo-vials each time just prior to withdrawing
a sample.

1) Plot peak height versus micrograms of vinyl chloride per ml,

9 CALCULATION

é_%%%_%iggéé-- vinyl chloride, ppm by volume at 25°C and 760 mm

A = pgm per ml of vinyl chloride read from calibration curve
L = total liters of air sample (flow rate x time)




VINYL CHLORIDE

DETERMINATION IN AIR BY ADSORPTION ON ACTIVATED
CHARCOAL AND ANALYSIS BY GAS CHROMATOGRAPHY

y 4~HOUR SAMPLE

PURPOSE AND LIMITATIONS This paper describes a procedure for
measuring the exposure of personnel

to vinyl chloride in the working environment. The method
describes the preparation of standards which will determine
vinyl chloride in the range of 89 to 90 parts per million by
volume in air, based on a 4-~hour sample at a flow rate of 28
ml per minute. Lower or higher ppm ranges can be determined
by preparing additional standards to cover the range desired.
(Vinyl chloride can be determined to at least 0.05 ppm by
volume in air by this procedure, using more dilute standards.)

PRINCIPLE The sample is collected by passing air through a

glass tube containing activated charcoal which
adsorbs any vinyl chloride vapors present. The vinyl chlorid
is then desorbed from the charcoal by carbon disulfide extrac-
tion and analyzed by gas chromatography.

INSTROMENT PARAMETERS
Chromatograph

Colunn

Column temperature

AID (Analytical Instrument
Development, Inc.) Portable
Chromatograph, Model 511, or
equivalent chromatograph, with
flame ionization detector.

Six-foot x 1/8-inch stainless steel
packed with 10% di(2~ethylhexyl)
sebacate on Chromasorb P, 80/100

L .HQIEQ

Injection temperature
Detector

Carrier

Hydrogen flow rate
Air flow rate

Sample Bize

Retention time

mesh, NAW,
100°C_isothermal
100°C

flame ionization detector
helium or nitrogen

23 cc per minute

133 e¢c per minute

2 nl solvent flush technique
0.5 minute (adjust carrier flow
until vinyl chloride elutes at
this time)

1f this column is used in a conventional chromatograph,

better separation of vinyl chloride from other light

~boiling impurities will be obtained by operatioa o1 _

_the column oven near ambient temperature =30 C. 71he

“A1D portabie chromatograph cannot be used at ambient

temperature without modification since the heat from

.the flame ioni{zation detector will cause the temperature

in the column oven to rise to 60 to 70°C,

UCT
062908




Alternate Column - Better Resolution ]

Instrument Hewlett-Packard 5750 gas chromato-
graph = dual column, or equivalent,
Column - 25-foot x 1/8 inch stainless steel

packed with 25% by weight 75%
C0880/25% Tergitol E-35 on 40/60
mesh rescreened Chromosorb P.

Detector flame fonization

Column temperature 40° to 100°C at 4°C per minute
Detector temperature 125°C

Injector temperature 125°C !

Carrier gas helium, 30 ml per minute

Air flow 350 ml per minute

Hydrogen flow 30 ml per minute

Sample size 10 pl

Approximate elution time 6.5 minutes

4 REAGENTS AND APPARATUS
a) Personal sampling pump. MSA Model G or Bendix Micronair.
Insert an in-~line orifice made from a cut-off and
restricted (pinched) hypodermic needle in the sampling
line to the pump in order to obtain a 28 c¢ per minute
flow on these pumps.
b) Hypo-vials, 15-ml size, Cat. No. 12911; Neoprene septa,

Cat. No. 13233; alumina seals, Cat. No. 13214; and hand 1
crimper, Cat. No. 13212, Pierce Chemical Company, Rockford, d
Illinois.

¢) Carbon disulfide, spectrophotometric grade

d) Activated charcoal, Cat. No, 580-26, Barnebey-Cheney,
Columbus, Ohio

e) Soap film flow meter, 10-ml size

f) Stop watch

5 PREPARATION OF THE ACTIVATED CARBON ADSORPTION TUBE .

a) Prepare the activated charcoal by placing the charcoal on
a 40-mesh sieve and wash with demineralized water until
no visible fines appear in the washings.

b) Dry the carbon in a drying oven at 110°C until dry and free
flowing (overnight). Store in a screw-top, glass bottle
until needed.

c) Cut 8-mm O,D. x 6-mm I.D, Pyrex glass tubing into 6-inch
lengths and fire polish the ends.

d) Insert a Pyrex glass wool plug two=-thirds of the distance
into the glass tubes, The longer section of tubing will
be designated as the primary end, while the shorter side
of the tubing is the back-~up end.

@) Pack the tubes with the activated carbor, using a length
of 60 mm in the primary section and 35 mm in the back=up
section. Retain the carbon with glass wool plugs.

f£) Seal the tubes with a red rubber septum or parafilm until

ready for use, .




(PLING PROCEDURE
6 8:3 Remove the seals from the charcoal tube and attached the

back-up section to a portable pump by means of a length
of 1/4-inch Tygon tubing.

b) Set the flow rate at 28 ml per minute through the tube
with a calibrated rotameter. (NOTE: The 10-ml soap
bubble flow meter can be used to obtain a more precise
reading of the air flow through the tube if desired).

¢) Record the time the air sampling was started and the time
when the sampling is completed. A four-hour sample may
be taken with this system.

d) After sampling, recheck the flow rate and reseal the ends
of the charcoal tube. Return the tube to the laboratory
for analysis.

e) Record the temperature and barometric pressure at the

sampling site.

7 ANALYTICAL PROCEDURE
a) Make a small hook at the end of a piece of wire and remove

the glass wool plug from the primary end of the charcoal
tube. Make sure that no charcoal particles adhere to
the glass wool plug.

b) Pour the charcoal into a 10-ml glass-stoppered volumetric
flask and cool the flask and rbo et-

c) Pipet 3 ml of carbon disulfide (CSg) into the cooled flask
and stopper securely. (CAUTION: Carbon disulfide is toxic
and should be handled under a hood.) :

d) Agitate the flask periodically for at least 30 minutes.

e) Solvent Flush Injection Technique. This injection technique
i8 designed to eliminate difficulties arising from blow=
back or distillation with the needle of the microliter
syringe.

f£) Flush a 10-pl syringe with CS2 several times to wet the
barrel and plunger. }

g€) Draw 2 Ml of CS2 into the syringe and remove the tip of
the needle from the solvent. Withdraw the plunger an
additional 0.5 pl to separate the CS3 from the sample
with a pocket of air,

h) Dip the needle into the sample solution in the volumetric
flask and withdraw the plunger until the air bubble between
the solvent and the sample has passed the 2-p1 mark on the
syringe.

1) Remove the tip of the needle from the sample solution and
adjust the volume in the sSyringe until the meniscus of
the air bubble rests on the 2-ul mark. Remove the excess
sample solution from the tip of the needle.

J) Pull the plunger back an additional 0.5 pl to prevent the
sample solution from evaporating from the tip of the needle.

k) Inject the entire contents of the syringe into the chromato=
graph.

1) Measure the peak height and determine the vinyl chloride
content from a previously prepared calibration curv .




¢
3 CALIBRATION CURVE

a) Pip t 10 ml of carbon disulfide (CSp) into each of fiv
15-ml hypo-vials. Cap the vials with the Neoprene septa
and aluminum seals, using the hand crimper.

b) Place the hypo-vials in wet ice to reduce the vapor pressur
of CSo,

¢c) Cap one of the valves on a steel sample cylinder containing
vinyl chloride with a 1/8-inch Swagelok tubing nut which
has a chromatographic septum installed in the nut,

d) Insert a hypodermic needle through the septum on the cylinder,’
open the valve and allow the vinyl chloride to vent through
the needle for about 10 seconds to purge the air from the
system. Remove the needle,

@) Using the appropriate gas-tight syringe fitted with a number
27 gauge hypodermic needle, insert the needle through the
septum on the cylinder and allow the pressure of the vinyl
chloride to displace the volume of the syringe. Flush the
syringe two times to remove any air which may have been
trapped in the needle,

f) Into the respective hypo-vials, inject 0.2, 0.3, 0.5, 1.0,
and 2.0 cc of vinyl chloride from the syringe.

g) Shake the hypo-vials for one minute to put the vinyl chlorid
in solution. These standards will contain 56, 82, 133, 260,
515 ugm of vinyl chloride per ml. (NOTE: These calcula=-
tions are corrected for the dead space in the gas syringe
needle. The cold CSp solutions in the hypo-vials are
under slight negative pressure. Measurements have shown
that the dead space in the syringe needle amounts to 0.04 cc,
and 0,02 cec of this volume is pulled into the hypo-vial by
the negative pressure,)

h) Allow the standards to warm up to room temperature, then
inject these standards into the chromatograph using the
procedure described in Section 7, paragraphs e through k.
Shake the hypo=-vials each time just prior to withdrawing
a sample.

i) Plot peak height versus micrograms of vinyl chloride per ml.

9 CALCULATION

Ax 3 x 24.5
L x R

A = pgm per ml of vinyl chloride read from calibration curve
L = total liters of air sample (flow rate x time)

= vinyl chloride, ppm by volume at 25°C and 760 nm




. DETERMINATION OF RESIDUAL VINYL CHLORIDE
MONOMER IN VINYL RESINS

PURPOSE

A procedure for determining the amount of residual vinyl chloride
present in vinyl resins is described. The resin is dissolved in

a solvent and the vinyl chloride analyzed using a gas chromato=-
graphic technique. The method is applicable for use with poly=-
(vinyl chloride), vinyl chloride-vinyl acetate copolymers and
other vinyl resins in which there are no volatiles which interfere
in the determination.

EQUIPMENT AND REAGENTS

Gas Chromatograph, Hewlett-Packard (F and M) Model 5750 or
equivalent, equipped with a hydrogen flame ionization detector.

- Tetrahydrofuran, reagent grade.
Balance with accuracy to 0.10 gram,

SAMPLE PREPARATION ;

Prepare the sumple for chromatograph injection by dissolving

the test resin in tetrahydrofuran (THF), Weigh 9 grams of THF
into a suitable vial. Add 1 gram of the resin to be tested to the
THF, Resin addition should be made as quickly as possible. Cap
the bottle and place it on a can-roller to attain complete
solution. When complete solution has occurred, the sample is
ready for injection into the chromatograph.

“r

INSTRUMENT PARAMETERS

Instrument Hewlett-Packard (F and M) Model 5750
(or equivalent) equipped with hydrogen
flame ionization detector.

Column Six-feet by 1/8-inch stainless steel tubing
| packed with Chromosorb 102, 60/80 mesh.
Temperatures:
Column 100°C for 4 minutes, manually increased
to 250°C
Injector 100°C (maximum)
Detector 300°C (flame ionization)
Sample Size 4 Microliters
Flows:
Helium Carrier Gas 25 cc/minute "
Hydrogen 20 psi at cylinder head.

Compressed Air 40 psi at cylinder head.




(Continu d)

Elution Times

Vinyl Chloride 2.8 minutes
Tetrahydrofuran 6.3 minutes

CALIBRATION

Prepare solution mixtures of varying amounts of vinyl chloride
in tetrahydrofuran to cover the expected range of concentration.
Obtain from the chromatograph scan the area percent of vinyl
chloride for each sample of known monomer content. Prepare a
chart plotting the area percent vinyl chloride versus the known
weight percent vinyl chloride to establish the relative detector
response of the vinyl chloride with respect to tetrahydrofuran.

CALCULATION

Determine the area percent vinyl chloride from the chromatograph
scan for the resin solution to be characterized. Multiply this
figure by 10, which converts the data to area percent vinyl chloride
based on resin weight. Using the chart developed with the cali-~-
bration samples, read off the corresponding weight percent of vinyl
chloride.
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pusT
DETERMINATION OF TOTAL

AND RESPIRABLE AIRBORNE DUST BY MEMBRANE FILTER

SAMPLING AND GRAVIMETRIC ANALYSIS

1 PURPOSE

This procedure has been written to conform to
recommended methods of sampling for dusts as
published by the National Institute of Occupational Safety

and Health (1) and the American Industrial Hygiene
Association. (2)

2 PRINCIPLE

Total dust concentration is measured by drawing

a known volume of air through a preweighed, 37-mm
polyvinyl chloride membrane filter, sampling with the top cover
of the filter holder removed (open faced).

The filter is dried
by means of vacuum and reweighed to give a measure of the dust
concentration. Respirable dust is measured by using a 10-mm
nylon cyclone ahead of the membrane filter to remove the larger
or non-respirable dust particles before they reach the filter.
The filter is treated the same as described for total dust.

The table below gives the theoretical deposition of the dust
particles.

| Aerodynamic diameter (um),

Percent
unit density sphere passing cyclone

20
.5 75
- 50
.0 25
.0 0

APPARATUS

a) Personal sampling pumpvand charger, Model G, Part No.
456252, Mine Safety Appliance Co., Pittsburgh, Pa., or
equivalent.

(NOTE - Earlier models of the Model G pump
were not equipped with a pulsation damper.

If such a
model is used, then the pulsation damper kit, MSA Part

No. 449614 - should be ordered and installed before
taking dust samples.)

b) Cyclone and holder; Part No. 456243, MSA holder assembly
complete with cyclone and sampling line assemblies.
c¢) Filter holders for 37-mm filters; 2-section, Catalog

No. M000037P0, 3-section Catalog No. MO00037A0, Millipore

Corp., Bedford, Mass.

d) Backup pad for 37-mm filter, Catalog No. AP1003700,
Millipore Corp.

e) Polyvinyl chloride membrane filters; 5.0 y'pore diameter,

Vinyl Metricel, VM-1l, 37-mm diameter, Catalog No., 60714,
¢ Gelman Instrument Co., Ann Arbor, Mich.

085616




f) Vacuum desiccator (use with a safety shield to contain glass
fragments in the event of implosion if a glass desiccator
is employed).

g) Mercury manometer

h) Analytical balance capable of weighing to the nearest 0.0l
mg.

i) Vacuum pump - capable of reducing pressure in the desiccator
to 5 mm of Hg. )

j) Cellulose bands; 2-section holder part No. 625415, Mine
Safety Appliances Co. 3-section holder - 41x25 mm, No, 28,
Walter H. Jelly and Co., Franklin Park, Illinois.

PREPARATION OF FILTER

a) Place the VM-1 polyvinyl chloride filter into the vacuum
desiccator and reduce the pressure to 5 mm Hg.

b) After 15 minutes at the 5-mm pressure, allow the desiccator
to return to atmospheric pressure.

c¢) Make sure the balance is zeroed before weighing. Holding
the filter by the edge with tweezers, place it on the
balance pan and record the weight to the nearest
0.01 mg (Wl).

d) Insert a backup support pad into the bottom section of the
filter holder. Carefully place the weighed filter on the
support screen.

e) For total dust sampling (3-section filter holder), place
the middle and top sections on the hottom section. Press
the sections together firmly until the outer edge of the
filter is tightly held against the backup support pad.

f) For respirable dust sampling (2-section filter holder)
place the top section on the bottom section and press
firmly.

g) Insert the red and blue plugs into the inlets of the filter
holders and slip a cellulose band from the storage solution
over the outside of the holder. Allow the band to dry
thoroughly before using.

RESPIRABLE DUST AIR SAMPLING PROCEDURE

a) Remove the red and blue plugs from the 2-section filter
holder, and insert the filter holder into the cyclone
holder assembly, make sure the filter face is pointing
downward toward the cyclone. .

b) Clamp the filter holder securely into the cyclone holder,
50 that the O-rings are held tightly against the filter
holder seats,

c) Clip the cyclone holder assembly on the shirt collar of the
employee. Attach the sampling lines from the cyclone to
the inlet of the portable pump.

d) Adjust the air flow through the cyclone by turning the
adjusting screw on the pump until the flowmeter ball on
the pump is centered on the red band on the flowmeter
(1.8 liters per minute). If samples are to be taken
for respirable coal dust, then the recommended flow rate
through the cyclone and filter is 2.0 liters per.minute. "
This can be obtained by adjusting the flow on the pump
until the flowm t r ball is center d under the orang
band on the flowm ter,

3
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Place the pump on a belt around the employee's waist.
Record the time the pump was started.
f) At the end of the working shift, stop the pump and record
the time. Note: respirable dust samples need a minimum

of 4-hours sampling time to provide enough sample to obtain
an adequate amount of dust to weigh.

g) Carefully remove the sampling assembly from the employee.
Remove the filter and holder from the cyclone assembly
and replace the red and blue plugs. Do not invert the
cyclone assembly during this time as the larger particles
of dust from the cyclone can fall onto the filter to give
an erroneous weight gain.

In the laboratory, split the cellulose band at the junction
of the top and bottom section of the filter holder.
Carefully pry off the top section.

Place the bottom section containing the filter into the
desiccator and reduce the pressure to 5 mm Hg for 15 minutes
to dry the filter.

J) After the desiccator returns to atmospheric pressure, gently
l1ift the filter out of the bottom section of the filter
holder by using a small rod through the hole in the bottom

section.

Check the zero setting on the balance to make sure it hasn't
changed from previous weighing of the filter. Grasp the
edge of the filter with the tweezers and reweigh the filter

h)

1)

k)

on the balance. Record the weight to the nearest 0,01 mg
W2).
6 1) Clean the dust from the cyclone body before the next use.

6 TOTAL DUST AIR SAMPLING PROCEDURE .

a) Take a 3-section filter holder which has been prepared
according to the directions in Section 4. Slice the
cellulose band at the junction of the top section and
center retaining ring.

b) Remove the top section and the plug from the bottom section
outlet. Attach a piece of tubing from the bottom outlet
and connect the other end of the tubing to the Model G MSA

punp.

c) Adjust the air flow through the filter by turning the

adjusting screw on the pump until the flowmeter ball on
the pump is centered on the orange band (2.0 liters per
minute).

d) Place the pump on a belt around the employee's waist and
clip the filter to the shirt collar of the employee with
the face of the filter pointing down.

) Record the time the sampling pump was started.

f) At the end of the working shift, stop the pump and record
the time,

g) Carefully remove the filter from the employee. Replace the
top cover and the plug in the bottom outlet.

h) In the laboratory, split the cellulose band at the junction
of the bottom section and the middle retaining ring.

Care-
;‘M fully pry off the top and middle sections.

i) Place the bottom section containing the filter into th
desiccator and reduc

to dry th filter.

th pr ssure to 5 mm Hg for 15 minutes

yce
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J) After the desiccator returns to atmospheric pressure, gently

lift the filter out of the bottom section of the filter
holder by using a small rod through the hole in the bottom
section.

k) Check the zero setting on the balance to make sure it hasn't

changed from previous weighing of the filter. Grasp the

edge of the filter with the tweezers and reweigh the filter

on the balance. Record the weight to the nearest 0.1 (Wz).

7 CALIBRATION OF MSA SAMPLING PUMP ‘
a) Assemble the apparatus as shown in Figure 1. Tape the cap
on the gallon bottle with vinyl electrical tape to insure
a tight seal,.
b) Start the pump and adjust the flow until the ball in the
flowmeter is centered on the red band (1.8 liters per
minute).

1000 ml
Buret

APPARATUS FOR CALIBRATION OF MSA PERSONAL SAMPLING

PUMP
ﬁ f Bulkhead bsA
|__ Spray L Fitting ump
Trap r”;l
( : _
1 Msa
Cyclone +
- }‘b'*f
1 Gallon
wide mouth bottle

()
| ™= Drill 33/64 holes for
—~1 _ Soap 1/4" bulkhead fittings
Solution

Bottle Cap
Figure 1

.
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¢) Hoisten the interior surface of the buret with soap
solution. :
d)

Dip the end of the buret into the soap solution to start
a bubble moving up the buret.

Vith a stopwatch, measure the time in seconds that it takes
for the bubble to move from the zero graduation mark on
the buret to the 1000-ml mark.

Divide the time in seconds into 60 to obtain the flow rate
in liters per minute.

Repeat the determination, centering the flowmeter ball on
the punp on the orange band (2.0 liters per minute).

A wet test meter may be used in place of the soap-film
buret if desired.

e)

f)
g)
h)

8 CALCULATIONS
a) Respirable dust
(W3-W1) x 10°

v x T = respirable dust concentration in milligrams
* per cubic meter (mg/u3)

F = Flow rate in liters per minute through the cyclone
t and filter

T = Total sampling time in minutes

Wl = Initial weight of the polyvinyl chloride filter in
grams

w -

2 Final weight of the polyvinyl chloride filter in grams
b) Total dust

Use identical calculation except to report the value
as total dust concentration in mg/MY. (F = flow rate in .
liters through the filter)

ucec
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7 COATINGS A'&B.":”‘
ADHESIVES . " ° BAKELITE®VINYL RESIN SOLUTION VYHH

MATERIALS .

FOR COATINGS

ERPRODUIA ISTANDARDS!

DESCRIPTION

BAKELITE VYHH is a medium molecular weight vinyl chloride-vinyl
acetate copolymer resin. It dissolves readily in ketones, esters,
chlorinated hydrocarbons, and combinations of these with aromatic hydrocarbons.
APPLICATIONS

BAKELITE VYHH is recommended for general coatings use.
FOOD ADDITIVE STATUS

BAKELITE VYHH is chemically identified in Food Additive Regulations
$121.2514 for Resinous and Polymeric Coatings, and $121.2526 for components
of Paper and Paperboard.

Properties of

BAKELITE Vinyl Resin Solution VYHH

Properties Test Methods Required Values

Appearance Visual White powder
Specific Gravity at 20/20°C. D 792 1.36 ¥ 0.005
Size, through a No. 20 USBS sieve,
per cent by weight WC-7-F 98, minimum
Apparent Density, lb. per ft.3 WC-2-B 30, approximate
Heating Loss, 45 minutes at 105°C.,
per cent by weight WC-160-H 3.0, maximum
Poly (vinyl chloride), per cent by '
weight WC-294-B or D 85.0 - 86.5
Lead, ppm. . WC-20-D or K 5, maximum

June, 1970
F-42808

(continued)

BAKRELITE and UNION CARBIDE are registered trade rarks of Union Carbide
Corporation. U.S.A.

This information is not to be taken as & warranty or representstion for which we sssume legs! responsibitity nor as permission er racom-
mendation 1o PIACLCE BNy patented invantion without & Hicense. it is offerad soisly for your consideration, investigation and varificatian.
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lution Properties

Test Methods

Required Values

22 Per Cent Solution of Resin in
1:1 MIBK:Toluene

Viscosity at 25°C., cps.
Color, per cent transmission
Turbidity

10 Per Cent Solution of Resin
in 1:1 MIBK:Toluene

Insoluble Matter, per cent
by volume

WC-31-W
WC-5-K-2
WC-5-K-2

WC-322-C

200 - 400
85, minimum
85, minimum

0.03, maximum

TESTING METHODS

Designated tests are made in accordance with current issues of ASTM

or UNION CARBIDE (WC) Testing Methods.

The former can be obtained from the

American Society for Testing and Materials, Philadelphia, Pa., while the
latter are available from Union Carbide Corporation upon request.

r-u2808

Printed in U.S.A.
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,a.i?u@ VINYL™ | BAKELITE® VINYL CHLORIDE-ACETATE RESIN
JD resINS VYNW.5

it SR

R TR ODUCY S TANDARDS W ens ety
DESCRIPTION :

BAKELITE VYNW-5 is a vinyl chloride - low vinyl acetate copolymer
nonsolvent resin,

APFLICATIONS

BAKELITE Vinyl Chloride-Acetate Resin VYNW-5 is a blotter-type resin
that is recommended for nonrigid applications, such as electrical insulation,
film and sheeting, contour extrusion molding, injection and compression
molding, and flooring,

Properties of

BAKELITE Vinyl Chloride-Acetate Resin VYNW-5

Properties Test Methods Typical Values

Size, per cent by weight through
- USBS sieve WC-7-F
. No. 40
No. 80
Heating Loss, per cent by weight,
45 minutes at 105°C. WC-160-H
Polyvinyl Chloride, per cent by
weight WC-294-A
Foreign Matter, slurry WC-15-P-1
Inherent Viscosity, 0.2 g. of
resin/l100 ml. of cyclohexanone
at 30°C. D 2857
High Temperature Mill Stability: WC-163-B-3
Initial Color, per cent transmission
Ultimate Stability, minute
Hard Resin Particles, per ft. WC-15-K-2
Plasticizer Absorption,
per cent by weight D 1755
Apparent Density of Powdered Resin, WC-2-B
1b./ft.3 D 1895

April, 1971

F-43380 He e

(continued) 062824

BAKELITE and UNION CARBIDE are registered trade marks of Union Carbide
Corporation, U.S.A.

This information is not 1o be taken 33 3 warranty or representation for which we assume (e ibiti i
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‘EST METHODS

Designated tests are made in accordance with current issues of
ASTM or UNION CARBIDE (WC) Testing Methods, The former may be obtained
from the American Society for Testing and Materials, Philadelphia, Pa.,
while the latter are available from Union Carbide Corporation upon request.

PACKAGING AND LABELING

The standard package for BAKELITE Vinyl Chloride-Acetate Resin
VYNW-5 is a four-ply multiwall Kraft paper bag containing 50 1b. net., If
desired, this resin can also be supplied in hopper cars containing
approximately 75,000 1b. The package will be plainly marked with the
product and lot numbers and the quantity. Shipments will be properly
addressed to assure complete delivery to the purchaser.

PRECAUTIONARY LABELING

On the basis of the toxicological, physical, and chemical
properties of BAKELITE Vinyl Chloride-Acetate Resin VYNW-5. precautionary
labeling used on the containers is as follows:

FOR INDUSTRY USE ONLY

L]

F-43380 Printed in U,S.A.
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COATINGS AND
PLASTICS
_ MATERIALS

BAKELITEEVINYL CHLORIDE-ACETATE RESIN

VMCH
FOR SOLUTION COATINGS

PRODYLT STANDADS

DESCRIPTION

An acid modified vinyl chloride-vinyl acetate copolymer resin

of medium-molecular weight.
to those of BAKELITE VYHH resin.

Solubility characteristics are similar

BAKELITE VMCH resin is recommended for general coatings use either
alone or in combination with other vinyl resins to obtain good

air dry adhesion to metal, paper, and other substrates,

This

resin is listed by chemical identity in the Resinous and Polymeric
Coatings Food Additive Regulation § 121,251Yy,

Properties of

BAKELITE Vinyl Solution Resin VMCH

Property

Testing Method

Required Values

Appearance

Specific gravity ‘

Size, % by wt. through
a No. 20 USBS Sieve

Apparent Density, 1b./cu.ft
approximate :

Heating Loss, 45 minutes at
105 °C. , % by wt,

Poly(Vinyl Chloride), % by wt.

Maleic Acid, % by wt.

Lead, ppm.

Solution Properties, 22%
solution of resin in 1:1
MIBK:Tpluene
Viscosity at 25 °C. , cps.

Color:1ight transmission at
475 my/600 me, per cent

Turbidity:light transmission at
600 ma .

Insoluble Matter, % by wet
volume, 105 solution

Visual
ASTM D 792

WC-7-F
WC-2-B
WC~-160-H
WC-254-B or D

WC-308-A
WC-20-D or K

WC-31.W

WC-5-K-2
WC-5-K-2
WC-322-C

White, powdered solid
1.35 % 0.005

98, minimum

30

3.0, maximum
85.0 - 88.0

0.8 -1.2
5, maximum

200 ~ 400
85, minimum
80, minimum

0.03, maximum

November, 1972
F-44259

BAKELITE and UNION CARBIDE are registered trade marks of Union
Corporation, U,S.A,
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TESTING METHODS

Designated tests are made in accordance with current issues
of the ASTM or UNION CARBIDE (WC) testing methods designated. The
former can be obtained from the American Society for Testing and
Materials, Philadelphia, Pa., while the latter are available from
Union Carbide Corporation upon request.

PACKAGING AND LABELING

The standard package for BAKELITE VMCH is a multi-wall paper
bag containing 50 pounds of product. The package will be plainly
marked with the product and blend numbers and the quantity of material
contained. BAKELITE VMCH is also available in bulk; by hopper car
containing approximately 150,000 pounds;and in certain geographic
areas, by hopper truck containing approximately 40,000 pounds.

SHIPPING AND STORAGE

BAKELITE Vinyl Solution Resin VMCH is a stable material
when kept in closed containers stored in a cool dry place.

PRECAUTIONARY LABELING

On the basis of the toxicological, physical, and chemical
properties of BAKELITE Vinyl Solution Resin VMCH, precautionary
labeling used on the containers is as follows:

FOR INDUSTIRY USE ONLY
TOXICOLOGICAL PROPERTIES

BAKELITE Vinyl Solution Resin WICH is a powdered resin which
is essentially inert and non-toxie. Its dust is classed as a
nuisance dust which is not known to cause lung disease, However,
it is prudent not to exceed the recommended Threshold Limit Value
for nuisance dust of 10 mg. per cubic meter of air or 30 million
particles per cubic foot. whichever is the smaller

T-4u259
11/72-4M Printed in U,S.A.
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FOR COATINGS
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DESCRIPTION

BAKELITE VYHH is a mediun-molecular weight vinyl chloride-vinyl
acetate copolymer resin, It dissolves readily in ketones, esters,
chlorinated hydrocarbons, and combinations of these with aromatic hydro-
carbons.

APPLICATIONS

BAKELITE VYHH is recommended for general coatings use.
FOOD ADDITIVE STATUS

BAKELITE VYHH is chemically identified in Food Additive Regulations
. §121.2514 for Resinous and Polymeric Coatings and by reference in
$121.2526 for Components of Paper and Paperboard and in % 121,2550 for
Components of Closures.

Properties of
BAKELITE Vinyl Resin Solution VYHH

Properties Test Methods Required Values

Appearance Visual White powder
Size, per cent by weight,
through a No. 20 USBS Sieve WC-7-F 98, minimum
Heating Loss, 45 minutes _
at 105°C., per cent by weight WC-160-H 3.0, maximmm
Poly(vinyl chloride),
per cent by weight . WC-294-B or D 85.0 - 86.5

(continued)

October, 1973
F-42808A
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‘ Solution Properties Test Methods ‘Required Values

22 Per Cent Solution of Resin in
1:1 MIBK:Toluene

Viscosity at 25°C., cps. WC-31-W 200 - 400

Color, % transmission

at 475 my/600 my WC-5-K-2 85, minimmm
Turbidity, light transmission

at 600 m WC-5-K-2 85, minimum

10 Per Cent Solution Resin
1:1 MIBK:Toluene

Insoluble Matter, per cent by
wet volumne WC-322-C 0.03, maximum

TESTING METHODS

Designated tests are made in accordance with current issues of ASTM
or UNION CARBIDE (WC) Testing Methods. The former can be obtained from the
American Society for Testing and Materials, Philadelphia, Pa., while the
latter are available from Union Carbide Corporation upon request.

.ABELING

All containers of BAKELITE Vinyl Resin Solution VYHH are plainly marked
with the product nomenclature, blend number, and net weight. Shipments will
be so addressed as to provide complete delivery to the purchaser.

PRECAUTIONARY LABELING

On the basis of the toxicological, physical, and chemical properties of
BAKELITE Vinyl Solution Resin VYHH, precautionary labeling used on the con-
tainers is as follows:

FOR INDUSTRY USE ONLY

F-42808A
10/73-4M Printed in U.S.A.




