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As a valued customer of The Dow Chemical Company, you probably share
our commitment to safety and the environment. To assist you in
addressing these issues, we have developed the enclosed literature on
the safe handling, use, and disposal of our products.

Accompanying your recent sales order(s) of Dow products 1s the following
literature:
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Please review this literature before using your Dow products, and
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manager. This literature has been sent to both your company's invoice
and receiving locations.

Providing customers with high quality health, safety, and
environmental information -- such as the enclosed literature -- 1s the
focus of our CHEMAWARE+ Enhanced Product and Environmental Stewardship
Program. CHEMAWARE extends our dedication to you, and all those who
handle Dow Chemicals and Metals products. For more information on
CHEMAWARE or the safe handling, use, and disposal of Dow products,
call us at 1-800-447-4DOW (4369).

Gregory G. Bond

Manager, Environmental, Health & Requlatory Affairs
Chemicals and Metals Department

ENCLOSURE 930062523

+Service mark of The Dow Chemical Company

SL 106804




Vinyl Chloride Monomer

Sate Handling Guide

SL 106805




© ke s e

Contents

Characteristics of Vinyl Chloride Monomer

Name . . e e e
Structural Formula . . . . . .. e e e

General Characteristics . . . .. . . ... . e .
Monomer Stability . . .. .. ... L
Avalable Grades . . . . . v i i e

Physical Properties and Constants of Pure Vinyl Chloride

Hazardsand TheirControl. . .. .. ... ... ... .. ... ... ... ... ..
Health . . o oo e e e e e e
Fire and Explosion Hazards
PolymenzationHazards. .. ... ... ... ... .. ... oL
SpillsandLeakage . . . . . . . ...
Special Personal Protective Equipment . . . . ... .. ... . oL
Employee Educationand Training . . .. .. ... .. .. ... ... ... ...

Transportation . . ... ... ... ..
Preparing Shipments . . .. . ... . ... .
TanK CArsS v o e v e o e e e e e e
BargesandShips . - - - - .« . oo
Safety Precautions . . . . . ..o ot i

SEOTAZE . . . .. e
Safety Precautions . . . . .. ... .. . e
Tanksand Tank Farms . . . . . . .. o ittt e e e e e

OperatingEquipment . . ... .. ... ... ... o
Effectof Monomer UponMaterials . .. ..., ........ ... ... .......
Pressure Control . . . . . o v i i e e
Pumps, Pipingand Reactors . . . .. .. ..o i
Instrumentabion . - - ¢ « -« vt e e e e e e e e e e e e e e s

Ventsand WasteDisposal . . . ......... ... ...................

Dow and Product Stewardship. .. . ...... ... ... ... ... .. ...

Sources of Further Information . . .. ... ... . ... .. ... ...

10
10
10
10
10

11
11

12

SL 106806




Characteristics of Vinyl Chloride Monomer

Name

Vinyl Chloride

Chloroethylene
Chloroethene

Structural Formula

H H
|1
H—C=C—Cl

At ambient temperatures and Administration (OSHA),
pressures pure vinyl chloride Department of Transportation
monomer is a colorless gas. Ithas (DOT), Environmental Protection

a faintly sweet odor at high Agency (EPA), and Consumer
concentrations,

: , General Characteristics Occupational Safety and Health

Their most recent regulations
covering vinyl chloride monomer
must be adhered to, as well as those
of other Federal, state and local

A significant health hazard can
exist with prolonged contact, even
at low concentrations. Because of

its toxicity, particularly its agencies.

carcinogenicity, several Federal

agencies have issued regulations Vinyl chloride monomer is sold,
for its handling, shipping, venting shipped and stored in the form of a
or use. These agencies include the liquefied gas under pressure. Itis

flammable and, at ambient
temperatures, will form explosive
mixtures with air, The greatest
immediate hazard in handling the
monomer is the danger of fire and
explosion.

Vinyl Chloride Monomer

Product Safety Commission (CPSC).

Monomer Stability

Pure vinyl chloride monomer is
quite stable and will not free radical
homopolymerize at temperatures or
pressures encountered in
transportation, storing and
handling. It does not form y
peroxides as readily as many other
monomers do. Hazardous levels of
peroxides will not develop when the
monomer is properly handled and
stored in the absence of oxygen, as
outlined in this bulletin.

Available Grades

Vinyl chloride monomer is usually

shipped in the uninhibited form.

Low levels of hydroquinone may be

added to improve its stability for .
marine shipment,
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Physical Properties and Constants
of Pure Vinyl Chloride

Tables 1 and 2 contain the latest information available on the properties of vinyl chloride. These data are taken
from the Dow Physical Property Data Bank, which provides a self-consistent set of properties from published
literature, internal Dow measurements, calculations and estimations.

Table 17
Property Temp., °C Value
Molecular Weight 62.50
Color Colorless
QOdor Faint Sweet Odo-r
Melting Point and
Heat of Fusion, cal/g 153.71 1875
Normal Boiling Point and
Heat of Vaporization, cal/g 13.83 84.55
Flash Point, open cup -78
Autoignition Temperature 472
Flammability Limits,
Vol % in air 25 3.6-33
Refractive Index, D Line 25 1.3642
P,= 56.0atm
Critical Parameters T.=152.6 V=174.8 ce/mol
Ze= 028
Heat of Formation, Ideal Gas, kcal/mol 25 6.841.6
Heat of Polymerization, g to ¢, kcal/mol -29.4+2
Volumetric Shrinkage upon Polymerization, a5
approx., %
Dielectric Constant at 17.2 6.26
105Hz -21 7.05
Solubility of Water in Vinyl Chlonde, wt % 25 0.11
Solubility of Vinyl Chloride im Vater at
Saturation Conditions = b, 25 0.86
(3.9 atm total pressure), wt%f o
Henry's Law Const. for V'nyl 6hlaride 25 024
in Water, torr/wt PP i ’
Solubility of Og from Air in Vinyl
Chloride at 60 psig, wtppm T 238 210425

" These properties are typical of the product, but should not be confused with or regarded as specifications.
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For the convenience of the user, extrapolated data are included in Table 2. The last line of that tables gives the
temperature range of experimental measurement.

Table 27

Cp®,
1deal Gas
cali(g °C)

Viscosity, cps

Thermal Conductivity
cal/(sec cm °C)

Liquid

Sat. Vapor

Liquid

Sat.Vapor

Surface Tension
dyn/em

10520

17402.

100

0.1508

0.1607

0.607

0471

6.31x10-3

7.13x10-3

7.99x10-3

8.90x10-3

9.32x10-3

9.87x10-3

1.09x10-2

1.21x10-2

1.34x102

1.49x10-2

4.78x10-%

4.25x10-4

3.77x104

3.34x104

3.17x104

2.96x10-4

2.63x10-4

2.35x104

212x10-4

1.94x104

1.04x105

1.28x10-3

1.57x103

1.90x10"9

2.07x10°9

2.26x10-9

2.69x10-5

3.18x10-5

3.77x105

4.43x109

33.5

29.9

Measured
Tempera-
ture

Tm
to 152

Range, 0C 1

-59 to 60

Tm
to 152

Tm

Tm
to 500

-401030

-10to 90

estimated

estimated

¥ These properties are typical of the product, but should not be confused with or regarded as specifications.

1Normal Bailing Point
21, =-153.71°C
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Hazards and Their Control

Health

Recommendations for safe
handling are necessarily general
because detailed recommendations
can be made only for the specific
exposures and circumstances of
each use.

When vinyl chloride monomer is
present in sufficiently high vapor
concentrations (about 10,000 ppm),
the vapor has an anesthetic action,
Repeated exposure of employees to
high levels of the vapor has been
shown to cause liver injury,
acroosteolysis (a bone disease), and
angiosarcoma (a cancer) of the
liver. Otherinjuries, including
mutagenic (chromosomal)
changes, have also been reported
but their relationship to vinyl
chloride is not as well established.

According to Qccupational Safety
and Health Administration (OSHA)
regulations 29 CFR1910.1017,
employees' exposure must be
controlled to low levels to prevent
carcinogenicity. Atthelow levels
met by conforming to OSHA
regulations, anesthesia or any
other toxic effect is unlikely.
Paragraph (c) of this section in the
regulations reads:

"Permissible exposure
limit. (1) No employee
may be exposed to vinyl
chloride at
concentrations greater
than 1 ppm averaged
over any 8-hour period
and (2) No employee may
be exposed to vinyl
chloride at
concentrations greater
than 5 ppm averaged
over any period not
exceeding 15 minutes.

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

Other parts of this section list the
requirements for monitoring,
regulated areas, methods of
compliance, respiratory protection,
hazardous operations, emergency
situations, employee training,
medical surveillance, signs and
labels, records and reports.

A copy of the regulation in effect at
the time thisbrochure was
published is included inside the
back cover. However, readers
should consult OSHA to be sure that
their operations comply with the
latest regulations.

Fire and
Explosion Hazards

Always handle vinyl chloride with
full recogmition of its volatility and
flammability. The vapors can form
flammable mixtures with air at
ambient temperatures. In general,
precautions should be taken both to
keep the material enclosed and to
eliminate all sources of ignition, In
the laboratory, handle samples of
vinyl chloride in a well-ventilated
hood and away from all ignition
sources.

Most small fires involving vinyl
chloride can be extinguished with
carbon dioxide (COy) or dry
chemical agents when these agents
are properly applied. Be sure to
provide adequate fire extinguishing
equipment, either fixed or portable,

Adding water to a pool of liquid
vinyl chloride will promote
vaporization and increase the
hazard of a vapor cloud explosion.

Gaseous vinyl chloride monomer is
heavier than air; therefore, vapors
coming off a pool of liquid vinyl
chloride monomer will stay on the
ground and will not disperse
readily. Fires that involve large
quantities of liquid are difficult to

extinguish because vinyl chloride is
not miscible with water and, having

a lower specific gravity, will float on
top of the water.

Equipment that could be exposed to
fire should bhe protected by properly
designed and adequately maintained
sprinkler systems. For additional
protection, use flammable gas
detectors to warn of hazardous
conditions and to actuate protective
devices automatically. Heat-
actuated devices can provide
additional protection,

Because explosive mixtures may be
formed, do not allow vinyl chloride
to enter closed drainage or general
sewer systems. Regulations may
also prohibit such methods of
disposal.

The products of combustion of vinyl
chloride are hydrogen chloride,
carbon dioxide, carbon monoxide
and large quantities of black smoke.
Phosgene has been reported tobe a
product of vinyl chloride fires;
however, tests have shown that only
minute amounts are formed. The
real danger is in the large
quantities of hydrogen chloride
produced.
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Inthe event of a fire, do not permit
unauthorized persons to enter the
area until the space has been
thoroughly sprayed with water and
then ventilated to remove all
combustion products. Water spray
from fogging nozzles directed into
the path of the combustion products
is highly effective in removing the
hydrogen chloride.

Polymerization
Hazards

Pure vinyl chloride monomer is
quite stable (see page 1, "Monomer
Stability") and offers essentially no
hazard from free radical
homopolymerization when it is
stored properly. Toprevent
polymerization, it can be stored
safely by meeting two essential
requirements: 1) store the
monomer so that it does not contact
air (oxygen) or moisture, and 2)
store it so as to prevent
contamination by free radical
initiators or other catalytic
impurities.

Spills and Leakage

Because of its toxicity, spills and
leaks of vinyl chloride must be
prevented by means of proper
equipment design, regular
maintenance and good operating
procedures. Government
standards specifying methods of
sampling, loading, and handling
that are aimed at minimizing
emissions of vinyl chloride came
into effect in May 1980, Standards
require the installation of approved
area monitoring devices and
portable vinyl chloride detectors.

Equipment that contains a
significant amount of liquid vinyl

chloride should have remotely
operated shut-off valves to reduce
the potential of a large spill or fire.
Provide adequate drainage to move
liquid vinyl chloride away from
equipment and personnel along
with diking to retain spills. .

When spills or leaks occur, remove
all sources of ignition from the area
immediately. Only properly
protected personnel should remain.
Small spills usually evaporate
rapidly but ample ventilation must
be provided. For large spills the
recommended action is to cover the
surface with a protein-based foam
to retard vaporization. When the
spill has been confined within a pit
or diked area, transfer the vinyl
chloride into closed vessels or
dispose of it as soon as possible in
accordance with all applicable
regulations.

Take precautions to prevent contact
with liquid vinyl chloride. In case
of accidental contact with the liquid,
undertake immediate
decontamination. Recognize the
potential danger of frostbite.

Remove clothing accidentally

"contaminated with vinyl chloride

immediately and wash the body
thoroughly with water to remove
any material that may have
penetrated to the skin. Do not wear
clothing again until it is free of
vinyl chloride. Dispose of
contaminated shoes.

Special Personal
Protective Equipment

Respirators must be available for
persons who handle vinyl chloride
and must be of a type jointly
approved by the National Institute

of Occupational Safety and Health
(NIOSH) and by the Mining
Enforcement and Safety
Administration. Current OSHA
standards specify the viny! chloride
concentrations at which specific
respirators must be used.

Adequate eye protection should be
worn whenever there is any
possibility of chemical contact.

Employee Education
and Training

All persons who work in areas
where vinyl chloride liquid or vapor
may be present should be
thoroughly trained. The training
must include several topics that are
mandatory under the OSHA
standard. Safety with vinyl chloride
depends in large part upon the safe
handling practices.

Only reliable, properly trained
personnel should control the flow
and handling of the monomer. All
personnel who handle vinyl
chloride must be fully aware of the
hazards involved, pertinent
government regulations and the
necessity for immediately reporting
to the proper authorities all
suspected leaks, malfunctioning
equipment or equipment failures.
In addition, each person in a vinyl
chloride area should know the
location and use of personal
protective equipment, fire-fighting
equipment, alarms, evacuation
signals and procedures, safety
showers and first aid measures.
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Transportation

Preparing Shipments

Vinyl chloride monomer is shipped
in tank cars, barges and ships.
These vessels must be specially
designed and built to prevent the
product from contacting copper
alloys, aluminum or other
materials that could cause the
formation of explosive copper
acetylides or aluminum
chloralkyls,

Vinyl chloride monomer is
classified for transportation, by the
DOT, as a Flammable Gas,
Requirements for packaging,
marking, labeling, placarding and
preparing shipping papers are
published in the Hazardous
Materials Regulations (49 CFR,
parts 100-199 for rail shipments)
and the Coast Guard Regulations
(46 CFR for barge and ship
shipments). Federal, state and
local regulations must be followed
while loading or unloading the
product. Containers of vinyl
chloride must be labeled "CANCER-
SUSPECT AGENT”

Tank Cars

Detailed instructions for loading
and unloading tank cars of vinyl
chloride monomer are found in
DOT Regulations (49 CFR). A
diagram of the preferred vinyl
chloride tank car unloading station
is shown in Figure 1.

The preferred type of tank car for
vinyl chloride service is a DOT 105
A 300 W equipped with a Midland
Manufacturing magnetic gauging
device. These 25,000-gal. insulated
tank cars have 225 psi pressure

relief valves. Other acceptable
tank cars are DOT 112J340 W, DOT
114J340 W, DOT 112T340 W, DOT
114T340 W, and DOT 105A200 W.
Any tank car that Dow loads must
have a magnetic gauging device.

No external source of heat should
ever be applied to tank cars that
contain vinyl chloride.

Vinyl chloride gas should be the
pressurizing medium used to
empty tank cars. Install a suction
line from the storage tank to a
compressor that will discharge
vinyl chloride gas to the vent
connection on the car. The
pressurizing gas should be
virgin VCM as received and
should contain no recyeled
VCM. Do not use inert gases

to pressure vinyl chloride

from a tank car; use of an

inert gas can cause pressure
buildup and problems with vent
handling and disposal when

the car is returned.

A forwarding pump in conjunction
with the compressor is
recommended to expedite
unloading. The pump should be
located close to the tank car to
minimize pressure drop. Steel
centrifugal pumps with tandem or
double seals are recommended.
The pressure on the car must not
exceed its designed service
pressure. Positive vinyl chloride
gas pressure should be left in the
tank car after unloading is
complete. In no case should air be
allowed to enter the car.

Tank cars are equipped with excess-
flow check valves that close when
the discharge rate is too great.
Whenever this check valve closes,
the outlet valve must also be closed
until the pressure is equalized and
the excess-flow check valve reopens.

Barges and Ships

Marine shipments of vinyl chloride
monomer must comply with U.S.
Coast Guard regulations 46 CFR

151 for barge shipments and 46 CFR
154 for ship movements. Shipments
should also comply with

regulations of the
Intergovernmental Maritime
Consultative Organization (IMCQ).

Refrigeration is normally required
on ships or barges that carry liquid
vinyl chloride in order to maintain
tank pressure at suitable low levels
and to prevent the venting of
monomer during transit.

All airis purged from the tanks
with nitrogen before it is loaded.
Air should not be allowed to enter
the tanks during transit.

Dow inspects each ship and barge
before it is loaded, and reserves the
right to determine the suitability of
each vessel and its hardware for
transporting viny! chloride.

The method of unloading barges
and ships is essentially the same as
for tank cars. Because of the large
loads involved, pumps are always
used to unload ships; barges are
sometimes unloaded with the
compressor alone. Dow's policy is
to work with customers to assure
proper unloading facilities.

SL 106812




Exercise care when purging tanks
on marine vessels after they have
been emptied of liquid vinyl
chloride. Inert gas mustbe used to
displace the vapors to a non-
combustible level before any air is
introduced into the tanks, Air and
inert gas vented from the tanks
during purging will contain vinyl
chloride and must be disposed of so
as not to create a health or fire
hazard.

Safety Precautions

1. Ground all cars, tanks, piping,
pumps and equipment.

2. Eliminate all sources of ignition
in the area.

3. Provide check valvesin all
liquid piping from the
unloading operation to storage
or reactors.

FIGURE 1 - Vinyl Chloride Tank Car Unloading Station

. Dow's experience has shown

that expansion joints should be
avoided unless stringent
inspection and testing
programs are followed. If
flexible metallic hoses are used,
a test program should be
followed.

SAFETY VALVE \ PRESSURE GAUGES
E A
COMPRESSOR
| — VAFPOR LINE
LIQUID LEVEL
MEASUREMENT
WITH HIGH LEVEL ENOCK-OUT DRUM
C— : ALARM OR
SHUT DOWN
R.R.CAR = STORAGE TANK A
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Storage

Safety Precautions

Vinyl chloride storage areas should
be selected in accordance with local
codes. Assistance may be obtained
from organizations such as the
American Insurance Association,
Factory Insurance Association or
Factory Mutual Engineering
Corporation, Factory Mutual
Systemn. All electrical equipment,
motors, lights and flashlights in
areas where vinyl chloride is stored
or handled should conform to the
National Electrical Code for
Hazardous Areas. Areas where the
monomer is stored should be
clearly posted as hazardous and the
burning characteristics of the

liquid should be clearly defined for
the benefit of fire departments.

Tanks and Tank Farms

Figures 2 and 3 illustrate one type of
recommended storage facility for
vinyl chloride monomer,

Vinyl chloride monomer may be
stored at normal atmospheric
temperatures in steel pressure
vessels, Protect the monomer from
contact with moisture, air, sunlight
and other initiators to prevent
quality degradation during
storage. All tanks, piping,
instrument leads, relief valves and
equipment in contact with the

monomer should be of steel and
designed to have a working

pressure of at least 138 psig. Do not
use copper or copper-bearing alloys,
or aluminum or aluminum-

bearing alloys, in storage facilities
that put these metals in contact with
the monomer or its vapors. Cast
iron is not recommended for use in
flanges, fittings or equipment.

Liquid inlet lines should enter the
bottom of tanks, or extend to the
bottom, to prevent static charges
from accumulating on filling. In
addition, all tanks and filling
equipment must be grounded.

FIGURE 2 - Vinyl Chloride Storage Tank

3.WAY

TRANSFLO-TYPE
%{ ALVE / SAFETY RELIEF VALVE

/ PRESSURE GAUGE

MANUAL VAPOR VALVE

FRANGIBLE DISK

Ty
O

CONTROL PANEL

DIFFERENTIAL PRESSURR .
TRANSMITTER FOR LEVEL
INDICATON WITH SIGNAL TO

CONTROL PANEL, -4— VAPOR LINE

HIGH AND LOW LEVEL
SWITCHES WITH ALARMS AT
" CONTROL PANEL

MANUAL VALVE AT TANK WiTH
REMOTE OPERATED ISOLATION
VALVE BELOW ST

3

4-~-— LINE TO PROCESS
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EPA regulations specify no leakage
from vinyl chloride relief valves.
This requirement is best achieved
by installing a frangible disc

under the reliefvalves as shown in
Figure 2,

In case excess pressure ruptures the
frangible disc, the pressure relief
valve will prevent the loss of the
entire contents of the tank after the
excess pressure has been relieved.
To help prevent excessive pressure
buildup, paint exposed tanks with a
white or reflecting paint to keep
tank skin temperatures below
130°F (54°C). Tanks should not be
filled to more than 90% of volume
capacity. Do not allow air to enter

atank. Reliefvalve specifications
should conform to the
requirements of the American
Society of Mechanical Engineers
(ASME) Unfired Pressure Vessel
Code and may be sized in
accordance with Volume 1,
"Flammable Liquids," of the
National Fire Code published by
the National Fire Protection
Association (NFPA).

Provide drainage of at least 2%
slope under the tanks to dispose of
the liquid in case of major spills
and build adequate diking to
confine the liquid. A water-spray
system is recommended for
keeping the metal tank coolin case
of fire, Some means should be

FIGURE 3 - Vinyl Chloride Tank Farm

PUMP FOR WATER
OR VINYL CHLORIDE
REMOVAL

PROTEIN-FOAM
SYSTEM FOR
FIRE FIGHTING
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provided to handle water which
accumulates in the pit. Equipment
for generating protein-based foam
should be installed at the pit or
otherwise be available at the site.

Allliquid outlet lines from storage
tanks should contain check valves
to prevent the contamination of
tank contents. Before a tank is put
into vinyl chloride monomer
service, it must be clean, dry and
free of rust and it must be purged
with an inert gas until it is free of
air. Tanks of 50,000-gal or less
capacity are ordinarily
constructed in the form of
horizontal cylinders. Above 50,000-
gal, a sphere or other special shape
should be considered.

SPRINKLER SYSTEM




Operating Equipment

Effect of Monomer
Upon Materials

Dry vinyl chloride is not corrosive
toiron and steel at ambient
temperatures. Wet monomer,
however, will cause the corrosion of
iron and steel, particularly at
elevated temperatures, and should
be processed in corrosion-resistant
equipment. Glass, porcelain,
baked phenolic, and nickel linings
are satisfactory for use with wet
vinyl chloride. Copper or copper-
bearing alloys, and aluminum or
aluminum-bearing alloys, should
never be in contact with vinyl
chloride. The use of galvanized
steel in contact with vinyl chloride
is not recommended.

Many elastorners are attacked by
vinyl chloride; however, Teflon
resin and certain grades of Viton
resin may be used. Other materials
suitable for gaskets, seals, or
packinginclude lead, ashestos and
carbon,

10

Pressure Control

Equipment should be designed with
due recognition of the high vapor
pressure of vinyl chloride, and
suitable safety factors must be
allowed. Each piece of equipment,
even pipelines, that can be sealed
off by means of valves should be
protected with a pressure-control
device. When relief valves are
used, they should be placed in pairs
to facilitate inspection, cleaning,
and replacement. Figure 2
illustrates a pressure relief
mechanism on a storage tank. The
same system may be used on other
types of equipment.

Pumps, Piping
and Reactors

At ambient temperatures and
unless moisture is present, steel is
recommended for pipelines,
flanges, pumps, tanks and valves.
Cast iron is not recommended.

Centrifugal, positive displacement
and gear pumps are all acceptable
for use with vinyl chloride
monomer, but must comply with
EPA requirements for minimizing
leaks and fugitive emissions.

They must be equipped with either
tandem or double mechanical
seals, or "canned"” centrifugal
pumps may be used.

Steel ball valves or plugcocks lined
with Teflon resin are
recommended in preference to
rising-stem valves to minimize
leakage. Lubricated valves are not
recommended.

Instrumentation

Conventional process controls and
recording instruments of the proper
materials of construction are
acceptable for use with vinyl
chloride.
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Vents and Waste Disposal

Disposal of liquid or vapor streams
that contain vinyl chloride must be
carried out so that fire and health
hazards are controlled.

The allowable concentration of

vinyl chloride in process vents is

set by EPA regulations. When the
vinyl chloride in a waste vapor
stream exceeds this level, the
stream must be conducted through a
suitable control device to remove
viny! chloride before the stream is

SL 106817

released to the atmosphere.
Procedures for clearing and
venting vinyl chloride-containing
equipment prior to entry are also
covered in the EPA standard.

When liquid vinyl chloride must be
disposed of, it should be salvaged, if
at all possible, by reprocessing
through a vinyl chloride
purification system, Otherwise, it
must be burned in a suitable
incinerator system under
conditions that will not release

Dow and Product
Stewardship

Dow encourages its customers to
review their applications of Dow
products from the standpoint of
human health and environmental
quality. To help ensure that Dow
products are not used in ways other
than asintended or tested, Dow
personnel are willing to assist
customers in dealing with
ecological and product-safety
considerations. Your Dow sales
representative can arrange the
proper contacts.

either vinyl chloride or
hydrochloric acid to the air and in
accordance with all applicable
regulations.

A copy of the EPA regulation for
VCM in effect at the time this
brochure was published by Dow is
included in the pocket inside the
back cover. However, readers
should contact the EPA tobe sure
that their operations comply with the
latest regulations.
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Sources of Further Information

Additional information may be obtained from the following

organizations or references:

American Insurance Association
85 John Street
New York City, New York 10038
(212) 669-0400

Chemical Manufacturers Association
2501 M Street, NW.

Washington D.C. 20009

(202) 887-1100

Factory Mutual Engineering Corporation
Factory Mutual System

1151 Boston-Providence Turnpike
Norwood, Massachusetts 02062

(617) 762-4300

National Fire Protection Association
Batterymarch Park

Quincy, MA 02269

(617) 770-3000

Research and Special Programs Administration
Materials Transportation Bureau

U.S. Department of Transportation

400 7th St., SW.

Washington D.C. 20590

(202) 426-4486

The Dow Chemical Company
Chemicals and Metals Department
2020 W. H. Dow Center

Midland, Michigan 48674

(517) 636-1000

The Vinyl Institute

Wayne Interchange Plaza I1
155 Route 46 West

Wayne, New Jersey 07470
(201) 890-9299

Vinyl and Related Polymers
by Calvin E. Schildknecht
John Wiley & Sons, Inc. (1952)
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FRIDAY, OCTOBER 4, 1974
WASHINGTON, D.C.

Volume 39 ® Number 194

PART 1l

DEPARTMENT OF
LABOR

Occupational Safety And
Health Administration

EXPOSURE TO VINYL
CHLORIDE

Occupational Safety ana
Health Standards

federal register "
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Tila Z9—Lapor

CHAPTCR XVII=—OCCUPATIONAL SAFETY
AlNQ HEALTH AOMINISTRATION, DE-
PARTMENT OF LABOR

PART 1910-~OCCUPATIONAL SAFETY
AND HEALTH STANDAROS

Standard for Exposure to Vinyl Chioride

Pursuant to sections 8(b), &/c), and
8¢y of the Occupauonal Safety and
Health Act of 1970 (34 Stab 1533, 1596.
1599; 29 U.S.C. 635, 657) Sacretary of
Labor's Order No. 12-71 (38 FR 8734)
and 29 CFR Part 1911, ! 1910.93 of Part
1910 of Title 29. Code of Pederal Regu-
lations is hereby amended in thie manner
sgt forth below, in order to provide an
Qceupational Safety and Health stand-
ard dealing with thes exposure of em-
vloyens to vinvi chloride.

. Baclarounde-il) Vinyl chionde.
Vinvi chilonide (chioroethene), Cliemieal
Abstracts Service Revirv No. 75014 152
=vnthetic orrante chiemicnl made Licm
etiviene or acecylere and chlorne oy any
of several processes. [t 1s the parent
compound o. & serics af thermopjastic
resin polymers and copolvmers woich
are widely used for containers, wrapp:ng
fiin. electrical insulation, pipe, condwt,
and & vanety of other wmeuisirtal and
consumer products. Vinyl chlonds has
been made commareially in this country
since 1939, and present production is in
excuss of seven Ddullon pounds per year.
The vinyl chloride industry divides into
three segments: monomar

production,
polymer production, and fabrication.

Praduetion cf the monamer iy o Iaree.
‘eale continuous proccss, Ivoelving oniy
« few firms. There are comparauvely {ow
employees i1 this secment of the tndus-
try, because tliz processes lend them-
sclves to auromation.

Viny! cenloside «VCr s used primanly
in the preduction of polyvinyl chloride
(PYC), a resin which is produced through
bateh procesaing, The converson of the
VC monomer into a polymar or copolymer
iz an incomplets process, i.e. not all of
the monomer is reactad.

PVC is fabricated by a varisty of tech-
niques. including extrusion, injection
molding and calendering, to form a fin-
ished product that needs no further
chemical handling. The vast majority
of employees involved in the VO industry
are employed by fabrication firms, Such
firms range in uzs from those with few
employees and simple equipment o large
plants involving many employses and
considerable capital.

Vinyl chloride (VC), a gas at ambient
temperature ind pressure. is a chlori-
nated hydrocarbon, which heretofors has
been regarded as having modsrxte liver
toxieity. The initial standard, contained
in Table G-1 of 1910.93, established a
cetling value of 300 parts of VC per mil-
lion parts of"air.

(2) The emergency temporary stand-
ard. On January 22. 1974. the Occupa-
tional Safety and Health Adminustra-
tion (QOSHA) was mformed by the Na-
tional Insttute for Occupational Safety

nd Health (NIOSH' that the B, F.
agodnels Chetmeal Company hag re-
acried LRIl Lok of sesesal of s em-
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ployees {rom a rare llver cancer fangio=
sarcoma) may have been accunationally
related. As 2 result of this noufication
and aiter conswiation with NIOSH, 2nd
a jout ipnspection of the B, F. Goodtlch
plant by OSHA, NIOSH and the Ken-
tuexky Department of Labor, a fact-find-
ing hearnng was aurounced on Janu-
ary 30, 1274 (30 FR 38T4¢) and held on
February 15, 1974.

Information obtained {rom this hear-
Ing, particularly the preliminary reports
of experiments conducted by Professor
Ceeare Maltoni of the Instituto di On-
cologia. Bologna, Italy, demonstrated
that vinyl chionde induced angiosarcnma
i rats at levels as low as 250 ppm, and
in other species at hizher levels. Exper:-
ments performed at lower levels of ex-
posure were not completed at that time.
Other testimony 1rom megical witngsses
and NIOSH, and the results of autopsies,
124 to the coneclu=inn that the Goodrich
workerss had angosarcoma of the Liver
and that VC probably twas tha. causal
agent in the AnZICSArcomas observed.

In post hearing comments, acditional
angiosarcoma deaths were reported
among workers who nad been exposed to
VC Io plants operated by Union Carbide
Corporation, Firestone Plastics Corpora-
tion and Goodyesy Tire & Ruooer Com~
pany. -

On the basis of all information avail-
able at that time, and the [act that em-

cated on Aprd 5. 1974 39 FR 12341
purruanc to section 8(c) of the Act, as
29 CFR 1910.93q.

This standard reduced the permissible
exposure level from a cedlng of 330 ppm
to a ;0 pnm cewling, and established ovher
requirements, including, f{or examole,
monitoring and respirsiary protection.
It was expressly recoguized that this
standard limittng exposures to a 50 ppm
ceiling was A tentative, interitn standard,
and that the whole question of cxposure
to VC would be coosidered mare [ully
in the light of additional informauisn.
eapecially the results aof experunsnok
which were known to be underway at
that time,

On April 18, 1974, information and data
wers Dpressntad (0 representatives of
OSHA, NIOSH., and the Environmental
Protection Agency by the Industrial Bio-
Test Laborstoriss, Northbrook, Illinois,
concarning resuits of animal exposurs
studies with VC. These studies were
sponsored by the Manufacturing Chems-
ists Association. Although only Dpre=
Uminary in nature at that time, these
resuits revesled that 2 out of 200 mice
exposed to VC concentrations of 30 ppm
for 7 hours a day, five days a week, for
approxumately 7 months, had deve
angposarcama of the Lver.

(1) The proposed permdnent stand-
ard. Based on the demonsrrited evidence
of VC's carcinogenicity in three arumal
species (rats, muce and hamsters), and
the subctantial probability that VC had
been the cousal agent n tiie cuses of Lver
angicsarcoma found in workers both hare

and ahread., OSHA pronosed to
121C¢.92q and published 32 compr=n:ivan
proposad 119 FR 168%6) on Moy 19 '97:
to protect employees {rom ha:. rds o
exposure 0 VG, The propo=al ca'iecd fne
limitation of employee exposure ta VC tg
“no detectable Jevel” as measurcg o on
samopling and snalytical method ser-itive
to 1 ppm. with an accuracy of 1 “7m
%50 pereent. The provosal alsa colled
{or the establishment of regulated arens
and limuted aceess to such arssas to ay-
thorized persons, A requirement for
montoring of employee exposures ‘vas
nronosed, slong with engincering and
work npraciice controls to be implemented
when exposures over the detectanle hinut
"ere mensured.

Respirators peotection would - huve
heen required while engineering and work
nracticg controls were bewng implemenited
or whore exposures cuceeded e core
russinle lbmut even arter fons,uoie one
TIOCerinT controls were jnstiiuceq.

In addition, the propesed stancard
ineluded requirements for meduical sur-
voillanes, provective clothunT, ¢i=2rionev
procecdures, tralnung, specific protection
durtng maintenanee and decontaming-
tion operations, transportation lcawng
and unloading operations and -ecord-
keening.

(4) Hearing on the proposal. The pro-
posal. as published on May 10, 1074,
allowed 30 days {or interested partias to
submit written comments and to request
an informal rulssiaking hearing. In-
formal contaets with OSHA staff and
earty regponses indiented that the sub-
sect wag of great interest and {mportance
to many persons. Because of the limited
time svailable before expiration of the
«ix month pariod provided ‘n secunn
§:0v13) of the Act for promulgzaiian of
a finnl standard, it was decicied to hotd
2 hearing s 5000 &8 possible, Accora-
ngly, ais May 24, 1974, a notice of 2 hear-
Ing was published (39 FR 18303 . setting
A heanng daste of June 25, 1974, The
hearing was conducted from June 23
through Juna 28, and again from July 3,
through July 11, before Administrativa
Law Judge Gordon J. Myatt. All particis
pants wers gtven the opportumuty to pre-
sant tastimony and to cross-examing
other witnersss. Persons partcipating in
the henring were piven untid August 22,
1974, to dle additional postheanng com-
ments, including various items of infor-
mation which were requested dunirig the
examunation of witnesses.

¢5) Economi¢ and téchnical vnpact
study, During the hearing, OSHA dater-
mined that additional facts would be
needed to datarmins the practicality of
certain aspects of the proposed stand-
ard. Accardingly, OSHA contacted an in-
dependent consuitant, Fostar D. Snell
Caorporstion. to conduct studies ol the
{eamibility of compliance at various ex-
posure levels. including those proposed
by OSHA and others advanced oy in-
dustry spoksstasn. Snell was also com-
mussioned to collect information regard-
ing the economic costs of compliance.
This action was announced at the close
of tlic hearing, ana Judge Myart juriher
announced that ihe record would ue LeEh

oA

4, 1974




open for a pericd of Ume beyond August
23, to allow interested persons to com-
ment in writing on tae study. Gn Aucust
26, 1974, OSIIA alnounced that the pre=

minary siudy was avadable and thas
-ommenis were Lo e submitterd no later
than Scptember 6. 1974 (39 F2 30844).
On Beptember 13, 1574, OSHA Invited
cotnments on boih the prehmunary and
the final study, which was ta be received
on or before Beptember 25, 1974 (39 TR
33009).

(§) Environmental impact statements.
A notice of intent to file an environmen-
tal impact statement assessing the im-
bact of a proposed standard on occu-
pational exposure to VC was published
in the FrrrmaL Rrcistir on Apri 24.
1974 (33 FR 14522). The notice invited
any person having tnforma*vm or data
on the environmental impact to submit
it to O3HA by May 17, 1974. Oy June 12,
1974, a draft environmental :mnact
statement wax prepared and cirewlated
to all interestad persons., ‘Ten copies were
forwarded to the Councll of Exvirons
,mental Quality (CEQ), which pubished
a notice of ir« filing and awriahuity in
the FroEmAL RIGISTIR on June 25, 1974
(39 FR 22973). A 45 day period was al-
lowed for the submission of comments on

" TI. Findings nnﬂlma ecarcinogenicity,
exposure levels and feanbility—(1) Car-
cinogenicily of vinyl chloride. The car-
cinogenicity of vinyl chioride for three
animal species (rat, mouse. hamster) has
beea documented on the record by the
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studies of Maltoni and Bio-Test Labora-
wories. Moreover, Maltoni's invest{zations
have deomonstrated a dose-depsndent re-
lationshup for induction of tumors (e,
more Luimors occur at higher exposure
levels'. ineluding angiosarcoma of the
liver, in rats. The investigations of In-
dustrial Blio-Test Laboratories nave dem-
onstraced a similar relationsiup {or
both rats and mice. These {nvesugatars
have induced angiosarcomsa of the liver
in rats and muce at eXposSUI® COOCENLIA~
tions of 50 ppm. and in hamsters at high-
er concentrations of exposure. Additional
tumors 1nvolving other organs, including
the kidneys, lungs. and skin of exposed
animals, wers aiso observed in frequen-
cies much in excess of control animals,
The incidence of tumors In mice 1 the
Industrial Bio-Test Laboratories mvesti-
gations 1s particularly pertinent. Of 200
mice (100 males, 100 femnles) exposed to
30 pem of vinyl chiloride by 1nhalation for
eleven months, 100 diéd. Sixty-four ami.
mals died without gross posumortem
pathologic examination being performed.
Of the 36 remaining anumais for which
a gross postmortem pathologic examinas
uon was performed, 12 (36 percent)
were found with lver tumors (including
angiosarcomas), 211 (58 percent) with
lung tumors, 9 (25 percent) with skan
tumors, and one with a kidney tumor,

Acvording to the 1970 report by the
Surgeon Genernl's Ad-Hoc Committee
on the Evaluation of Low Leveis of En-
vironmental Carcinogens. the
fAnding of cancer in too O More animal
species may be extrapolated to indicate
& carcinogenie hazard to humana. Here,
such a finding was made in three spacies
that were exposed to VC by inhalsuion—
a route comparable to employes ex-
posurs, In addition. there were at least
13 confirmed cases of angiosarcoma of
the liver among employees exposed to
VC, a particulariy significant number in
view of the extremae rarity of this cancer
in the U.3. adult mals population (testi-
mony of Dr, Marcus Key, Director of

dpmuuzumdhmuhml
chiorids induces tumor.

this .
spokesmen, a4 the hsaring, conceded
that VC is carcinogenic for humans (a.g.
testimony of Dy. McBurney, Rulsnsking

VC must be controlled.

Additional evidence of tumor induoction
in & variety of other organs. including
lung, kidney, brain and sicin, ss well as
non-malignant altarations, such zs fi-
broais and connective tissue deteriora-
tion. indicates additionsl oncogenic and
toxicologic propertes of vinyl chiloride,
which must be considersd in establishing
control regulstions. (See testimony and
results of studisg by Bio-Test Labora-
tories, Taberahaw-Cooper. Maltoni,
NIOSH, and Beiikof.)

(2) Erposurs limits. Upon finding that
exposure of empioyess to vinyl chlorida
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may creale 2 carcinogenic hazard, the
amount of sxposure which i3 hazarcous
must be determined, The Surgeon Gen-
eral's Ad Hoe Commuttee reforred to
above coneluded that sale exposure Jevels
for carcinogenic substances cannot bLe
scientifically detarmuned. Thix position
1S supported by the testimony of NIOSH
at the heanng. its recommendations for
a standard of no detectable level, ang by
the testimony ol expert witnesses {rom
the National Cancer Institute.

Severnl wmatnesses and persons who sub-
mitted comments have taken a contrary
view and have suggested that man s less
sensitive to biologic aberrations induced
by vinyl chloride exposure than sxperi-
mental animals. Proponents of this posi-
tion have argued that if humans were os
sensitive as rodents, an “epidemic” of
caneer reswliing from VO exposures
should have aiready been dfszovored
among emplovees. They also argue thas
the employees in wliom tumors have uren
Observed are Lthose wlo have consicerale
employment experience as polymenza-
tion resctor cleaners, Because it 15 gen-
eraily agreed that reactor clearung in-
volved high erTosures o vinyl chloride
in years past. {t is argued that the lower
levels currently found 1n 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 exposwre to VC (greatsr than
30 yesars aince initial exposure) have not
yet beent located, makess it impossitie to
determing the actusl numbar of alfected
employees. The cases of l{ver tumors ob-
served to date have an average iatency
period, since initial exposure, of appvmx1-
mately 20 years. If it is asyumed that 1n-
duetion of anglosarcoms is a dosze-re-
Iated phenomenon, and if emplovees enw
gaged in clealung reactors did, :n fugt,
receive larger doses of vinyl chloride, it
would be expectsad that such tumors
would be observed earlier for this em-~
ployes population, For this resson. the
significance of presumed lower doses
cannot be accurataly sassassed until a
longer period of time has passed, as a
longer induction period would be
expectad.

Initistion of exposure to chemical

not necasasrily

cause of the physiologic complexitiag in-
volved with carcinogenssis, indiction of
tumors does not occur in all employeas
with similar exposure histories. For ex-
ample, Dr. Schpeiderman of the Na-
tional Cancer Institute emphasized dur-
ing his testimony that only about a fifth
of longer-term heavy smokars develop
lung cancer. Accordingly, the induatry
contention that exposure levels hive
been dramatically reducsd sinces the

1940's iz not relisbls evidence that cur-
rent levels of exposure are safe.

Soms industry spokesmen also sug-
gested that the apparent nonrandom
distribution of observed cancer in em-
ployees may indicats an exposure thres-
hoid {or tumor inductisn, based on vana-
tions in the workpiscs design or prac-
tice and resuitant empioyes exposures
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(testimony and questiorung by Tenneco
Chemiecals, Ine,). It hns also hecn em-
phasized that in only 3 of 8 polymeriza-
tion plants where employess have been
exposed to VO [or more than 20 years
have any employees deveioped anxiosare
coma of the liver, This argument is very
to that raised conceraing vari-
ability of past employee exposurs. Al
though geographic and workpraciice dif-
ferences may uitimately be demonstrated
to be {actors in distribution of angiosar-
comsa, sufficient information is unavaile
able to exciude from conmderation of
risk thosh employees in workplaces for
which cases of angiosarcoma have not
been observed.
It has siso been suggestad that the
abssnce of cancer in 4 populatian of 3133
Dow Chemical Company polymerization
employees monitored over & period of 7T
years. indicates that exposure to vinyl
chionde at concentrations of less than
200 ppm 18 saie, (Sce study by Dr. Cook,
submuitted at the hearning by Dow Chems
ical Company.; However, the groun suts
veyed did not include all workers who
had been exposed, and the mussing em-
ployees inciuded many who had the
longer term (over 20 years)

centration iz not possible with the pres-
ent state of scientific knowiedge, (See
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e.g.. testimony of Selikoff, Firestone, NCI,
and NIOSH.)

In our view, the demonstration of can-
cer induction in humans at a particular
level {3 not 3 prerequisite to a determina-
tion that a suhstance represents a can-
cer hazard for humans at that level It
would be imprudent to assume man to
be less semaitive to VC exposure than ex-
perimental znimals in the absence of
conciunve evidence, It wotid also be un-
founded to agxume that animnly wll not
develop tumors wien exposed at concen~
tratinms of VC of less than 50 ppm.
Should a suficiently large number of ex-
pertmental animals be exposed to VC at
concentrations of lexy than 50 ppm,
Sehnetderman said that it would be ex-
pected that some would develop VC in-
ducad tumors.

(3) Feanbility, There it virtually no
dispute that moest, if not 21l fabricators
nre currently copable of reaching ex-
rosure levels of 1 ppm throush engineer-
me controis. Thess emriovers employ
well over 95 percent of all emnioyees ex-
rosred to VC. Indeed, severnl fabricators
are alrendy operaung at this level (see
SPI testimeny). However, industry

spokesmen have universslly claimed that
it is infeasible for the VC and the PVC
industries to remain below 1| ppm con-
sistently, using engineering ccntrols. In
addition, the Snell study on tachnical
feaxibility concluded thit a 1 ppm cwil-
ing is not feasible for th:!e:c and PVC

have susgetad thas such a level is at-
tainable. i

Sinre there i3 no actusl evidence that
anv of the VC ~r PVC manufacturers
have aiready attained A 1 rom level or in
fact iastituted all ‘availsble enginsering
and work practice controls, any estimata
ag to the lowest feastble level attainabls
must necessarily involve subjective judg-
ment. Likewise, the projections of tndus-
try, Inber, and others concerning fensi-
bility are esventizlly conjectural. Indeed,
as Firestone has suggwited. 1t is not pos-
sible to sccurately predict the degres of
improvement to ba obtxined from en-
gineering changes until such changes are

ppm at ths time of the hearing. We are

gon.ﬂdent. that industry wil continue o
o0 30.

(4) Conclusiems. The conciusions be-
low are based on a thorough roview and
cvaluation of all the evidence cunrmutted.
Where decisions can be based on record
evidence. this has b-en done. Where,
however, [actual certainties are lacking
or where the {acts alone do not nrovide
an answer, poiicy )udgmenty have been
made.

There s little dispute that VC i3 car.
cinogenic to man and we so conclude.
However, ths precise level of evposvre
which nposes & hazard and the guestion
of whether s “safe” exposyre level axists,
cannot be definitively anxwered on the
record. Nor 18 it clear to what extent
expogures cian be feaxibly reduced. We
cannot walk until indisputable answers
to these quastions are avatlable, borause
lives of employees are at stare. Ti.ere-
fore, we nave had to exercire ous best
Judgment on the basis of the oest avail-
abie evidencs, These JudTments i1ove re-
quired a tajancing prccess. in which the
overniding consideration has ueen tie
protéction of employees. even those who
may have refular exposures Ww VC
throughout their vorking lves.

Hased on the available evidence and in
view of the above considerations, uiciud-
ing feasibility, we Lelieve that employee
expasures to VC mist be reduced to 3 L
ppm time-weighted average (TWL). We
also beilove that PVC and VC establish.
ments will, in time, be abie to attain that
leval through enginesring controls. and
that fabricators can do so in ths im-
mediate futtre.

In addition to the TWWA requircmmt.
ws have established a 5 ppm c2iinz
(averaged over a li-munute period) 10
order to prevent exposure of omployees
to unacceptable high excursions, From
an operation starommint, this emling
level is realistic because minor excurs
siong up to the ceiling tevel are lkely to
OCCUr on a regitlur basws.

OT. The finad standard—(1) Scope and
application. Both, the ETS and the pro-
posal vould apply the standard to the
entire VC industry. including manufsc-
turers of VC and PVC and fabrientors,
but escluding employers handling or
gan; fabricated products made from

There is no dispute that s standcrd s

fabricators be axciuded from the stand-
ard. or that a separsta requirement be
established for thesm becauss” many of
them were already at or below the pro-
posed celling-level. N

The record evidence establishes that
at least soms empioyest 1n the fabricat-
ingz industry are sxposed in excess of the
permisxible control loutz (Sew NIOSH
testimaony, TIX 106; Robintach TR 642).
In thass circoiastances, ¢ belleve that {t
is imprudent to grant & blankst exemp-
tion for all fabrimtors. Therefore. the
final standard is applicabls to the fabri-
cation induscry, as weil as the monomer
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and polymer industnes. Employers who,
in fact, are substantiallv below the ex-
posure lunit will be subjected to oniy
nurumal burdens by virtue of the “action
lcvel™ 1o be discussed below.

Where ecmployers in the fabricating
industry havc exposures approaching the
nermussible limit, they will appropriately
be subject to the standard. Employers
handling or using fabricated products
made of PVC were not included in the
ETS or the propoaal and are excluded
from the finsl standard. This conclusion
15 based oa the sbsence of ad quate evi-
dence of exposure to VC in thesa opera-
tions. The final standard clarifies the ex-
emption by defining a fabricated prod-
uct as & product made wholly or partly
from PVC which does not require further
processing at temperatures, and for
times. sufficient to cause mass meiting of
the PVC. SPI and others (¢f. TR. 344)
requested that PVC resins with less than
0.1 percent residual monomer be ex-
empted {rom the regulation now. and
that the exemption level be reduced to
0.01 percent in three vears. SPI suggested
thut the exemption of materiais with less
than 0.1 percent of 14 carcinogens from
29 CT'R 1910.03p (39 FR 3756) was an
ADprooriats precedent. The cases are not
com, ., beeause no attempt had been
made to set air concentration Umits {or
the 14 carcinogena. The record did not
include information that reliable moni.

gens. The administrative cutofl was pro-
vided to avold regulation of materialy
about which there was no heaith haz-
ard information, and which would have
broadly extended the application of the
regulation beyond ths record. Herein,
no information was presented to show
safe concentration resulls irom the use
of resing with specific leveis. Indeed. the
proposal to change the level later. when
improved technology

view of thase facts and of th. opportunity
for employers to disoontinue many dutiss
upon a showing of no exposures above the
rction lavel, ¢ doss not appear that any
residus exemption is either justified or
nacessary at this time. ‘This course also
agrees with & number of industry pro-
posals (¢f. TR 880).
SPFI (TR 345), among others, asked
thit compounded PVC pellets be ex-
empted {rom the standard on the grounds
that the pellets had too low s residue to
causs harmiul or measurable emissiony,
While it appears that PVC pellets would
have s lower residug level than virzin
PVC, the fact that the pellets must be
heated (0 s molten maxy at the same
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temperature as PVC, for further pro-
cessing, indicates that a potential [or re-
lense of the residue still exists. It ap-
pears that the exempiion of fobricated
products should be hmited to just those
items wiuch w1l not undergo such mass
heating, Further, the opportunity to
demonstrate that exposures are below
the actlon level, and thus, discontinue
many duties of the standard, provides a
more positive control and an adequate
relief.

(2) Permissible erposure limit. The
standird sets an expgsure umit of 1 ppm
averaged over any 8 hour period, and &
celing of 5 ppm averaged over any per-
iod not exceeding 15 minutes.

As more fully discussed above, this
limit ts based on an evaluation of the best
avalable evidence and on a judgment
that the health and safety of employees
must be protected to the fullest extent
feasible. In view of the fact that release
ol VC in the VC and PVC manufacturing
processes are vanabie, the 1 ppm ceiling
level provided in the proposal would
require mantenance of an average level
signuificantly more difficuit to attan
through {easible engineering controis.
Theretore, the exposurs limit prescribed
in the proposal has been rejected.

(3) Action level. The final standard.
unlike the ETS and the proposal, pro=-
vides for an “action level” of 0.5 ppm
TWA. one-half of the permissible ex-
posurs limit. The purpose of the action
level ia to minimize the impact of fhe
standard on the employers who have
attained sxposure leveis well below the
permissible imit. Thus, where the re-
sults of monitoring under paragraphs
(d) (1) or ({2 demonstrate that no
employee is exposed in excess of 0.3
pem TWA, employers may, in effect, be
exempted {rom some provisions of the
standard, For sxample, fabricators who
are below the action level are not re-
quired ‘o provide medical surveillance or
to monitor again, unless the employer
has reason 1o suspect that any employee
is exposed in excess of the action level
In our judgmens. exposures below the
action level do not present s sufticient
hasard to warrant application of the en-
tire standard to the many employers who

All coversd empioyers are required to
conduset tnitisl monitoring. Where moni-
toring and measuring results are at or
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below the action level. no {urther monf-
tonng is required unless the emplover
has reason to suspect that any employes
{s axposed in excess of the action level,
or unless changes have been made in
production, process, control, type of resin,
erg.

Where the exposure jevel, without re-
gard to respirators, exceeds the perrmis.
sible levels, monitoring rnust be conduc-
ted at least monthly. Where exposures
are lexs than the permissible leveis. but
greater than the action level, monitonng
must occur at least quarterly.

(5) Methods of compliance. The stand-
ard, like the'proposal, requires that em-
ployers 1mmediately institute feasible
engineering and work practice controis
to reduce exposures to at or below tha
permizsible exposure limai.

Where {easible engincering and work
practice controls will reduce sxposures
below the permissible levels, thew must
be instituted. Where such comtraols wul
not reduce exposures below the permis-
sible level, they must nonetheless e ;m-
plemented to reduce exposures to e
lowest practicable level, and be supplz-
mented by the use of respirators (o pro-
vide the necessary protection. There-
upon, & continuung program of enzincer-
ing and work practice controls must be
instituted to reduce exposures Lo the low-
est practicahle level. When expasures are
at or below the permissible exposure
limits, the program may be discontnued.

1o addition, & plan for achieving comn-
trol by engineering and work practice
methods must be drawn up and be made
available, upon request, t0 represent-
atives of OSHA and NIOSH.

We recognize that many employers
covered by the standard can not cur-
rently achieve complance with the per-
missible exposure limit solely by the s
of feasible enmineering and work practice
controls. The record also reflects broad
generie distinctions between the comnli-
ance capabilities of the VC and PVC
tndustries. Some industry spokesmen,
ineluding SPTI (TR. 138-182), recom-
mended that & scheduls of different per-
missile exposure limits and compliance
dates be established for the VC and PVC
segments of the industry.

This view assumes-that the ability and
the time required to feasibly reach in-
creasingly lower control levels is similar
within each industry, but differs mark-
edly between industries. While the record
does suggest that such differences do
exist between industries. as noted above,
it is clear that intra-industry differences
also exist. Thus, the ability and time re-
quired by each employer ts attain lower
control leveis may depend upon such
factors as the climate in whieh the plant
13 loeated. the age of equipment, the size
of reactors, or the type of resin manu-
factured or used. (Snell study, Firestone
testimony, ete.)

Manitoring data also tands to support
such intra-industry +variatioms. (See.
e.g. Dow, Firestone, Tenneco.)

As notad above, the standard requires
sll smployers to institute feasible engi-
neering controls to the fullest extent and
to continue to umprove and appiy engl-
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neering controls untl full compliance is
achueved.

We have not established any deadlinex
for {ull compuance through enquneering
controis because we are presently unabile
to determine when {6 will be feasible for
maost establishments to reduce exposure
levels to the permissihle lavel.

We also belisve that tha requirement
that each employer reduce airborne con=
centrations to the permissible level, or
to the lowast level feasible as soom as
practicable will provide for inter-induse
try and intra-industry technological dif-
{erences which do exist. and will avoid
the setting of separats industry stand-
ards on the hasis of the general situation
and conditions ir each industry,

(8) Regulated areay. The proposed
standard would have required that regu-
lated arens be established. that access he
limited to authorized emplovres. and
that da:ly rostors or summuries of those
entering be kept {or at lenast 20 vears. In
objection to these requirements. it was
asserted that such contrel of sceess was
not necessary from a heaith standpoint.
Secondly, it wny cinimed that these con-

length of time daiy rosters must be
maintained {tom 20 to 30 yearz. Thls

not be required nmply because it is in-
conrvenisnt, may require additional per-
sonnel, Mmterferws with production, or
may require extansive retraining of em-
=loyees and restructuring of work prac-
Aces. Wa have carefully considered all
the objections, and have concluded that
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. davices. Wa have concluded that his sug-
’ Are meritorious.
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{{ the environmental level s not con-
trolled to the permissible exposure limit,
thien employees musi be afforded respua-
tory protection.

While exposures in excess of the per-
missible level do constitute a hazard, we
believe that It is necessary to mitigate
some of tha problems associated with
implementing & program of respumntory
protection while employees ars being
fitted and trained in respirator use. and
while other adjusimenus which may be
required ars implemsnted. Therefors,
untll January 1, 1976, whare exposures
are not in excess of &4 23 ppm ceiling,
each employer must provide each em-
ployes with an appropriate respirator.
However, employees whose expasures do
not exceed & U5 ppm celing, may decline
L0 use the respirator, 10 wilch case the
embpiover s not obligated to require {ts
use. During ‘tus adjustment perod. em-
I"lovees wall te trained 1 the use*s, pur-
poses and himitations of respirators. and
the hazards of exposure to vinyl chiosde.
Moreover, esch employee will be notified
in writing i he has been cx-osed in ex-
ceag of the permissble exposure limit.

Where eXpasurss exceed a 23 ppm cetl-
ing, respiratory protection is mandatory
in Ught of ouwr judmment that much

associatad with sueh

stmosphere-supplying
heen reviscd to indicate more clearly the
types of devices intended. and the maxi-
mum permissibis coneentration levet for
exch devic:. Aloreover, the noumber of
types of atmosphere-supelying dcvices
his b2en inereased,

At the heanng AMr. Edxin C, Hyatt. an
OSHA consultant, miate suggestions re=
garding the use of particuisr respiratory

NIOSH and by the B. F. Goodrich Com-
panty and submitted to OSHA in post-
hearing commsnts, The results indicate
that certain presently avafiable canis-
tars and carmidges effectively absorb
vinyl chioride at relatively low concen=
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trationa. In discussions of these findings
with NIOSH., it has indicated thae it s
wiling to consider on an ecxpedited hasis
the approval of air-purfying respirators
for yse against VC. Consequently. we
have ineluded three types of air-purify-
ing respirators in the Lst of acceptable
unity, subject to the approval of such
units oy NIOSH. The maximum concen-
tration for which each respirator mny
be used is based upon our evaluation
of ths data submitted by NIOSH and
Goodrichh. Bacnuse sir-puridying respi-
rators do not indicate sorbent exhaustion
or breakthrough of VC. and because VC
has no inhsrent warting propertiss at
levels for which these devices are used.
strict admintsirative controls will be re-
quired for thetr use. Such controlt in-
clude = program to assure tmelyr re-
placoment of canisters or cartriZves and
at alarm system (o alert eminlovess © nen
vinyl chlonide concentmrons excied (ne
concentrations aliowed for the paruci-
lar type of resmirator in usa,

(8) Hazardous operations. This 18 2
new section within the fical standard, It
encompasaes esfentially the proposal's
reuirements for maintenance and de-
contamination but haa restated them in

-tarms of performance language to ailow

grentar flexdiaility for employers to deal
with such operations. The intent of the
naw ssction is to protevt employees en-

trapped. .

The proposal's roqurement for full-
bady, imperviots clothing his been re-
piaced by the dirvetisn to use impervious
garments suited to the particular sirua-
ticu apd procbahle extent of exposura.
Thus, full-body clothing is nov always
necessary, and iz therefore not required
whare less twotaction i3 adequate, Since

or operations resulting in
small release of vinyt chioride would be
emergencies. This was ot
of the proposal. The final
has been clarified to correct
ambiguity. It thould bw notad that
operacional plan required by
standard need not be developed for

EEE
;

(10) Signs and labels. The thrust of the
signs and labely ssction i3 to apprise
employees of the cancer and fire haz-
ards. No objections have been raised with
respect to informung employees of the
fire hazard, However. a number of ob-
jectians wure raised at the hearing and
in written subm:issions to the require-
ment that the word “cancer’’ appear on
all ugns and labeis. The prncipsl argu«




ment advanced against {ts use was that
the term ‘‘cancer” or “cancer-suspect
agent” scares employees nnd that in-
stesd, the message should contain in-
structions on how to deal with the sub-
stance (TR, 347). We believe that a
diluted form of warning wil not suffice,
We appreciate the concern of employers
with the resction of their employees. But
we consider {t imperative that a worker
be fully informed. and that he realize the
possible rsks involved in his occupation.
Coupled with the training requirement
in the standard, we believe that the signs
and labels required will adequately in-
form employees of the hazard. In addi-
tion, such signs will warn unauthorized
personnel to keep out of rerulated areas.

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

The requirement in the proposal for
1abeling containers of vinyl chloride has
been amended by deleting the reference
to the possible hazard of violent poalym-
erizstion. Very little information was
developed on this hazard during the
standard-setting procedure. It does ap.
pesr that this hazard is esseniially unider
control and that the fire and carcino-
genic hazards st present are the most
significant. Since labeling or placarding
that is in compliance with the U.S, De-
partment of Transportation regulations
(49 CFR Part 173, Subpart H) already
warns of the fire hazard, only a state-
ment concerning the carcinogenic has-
ard need be added to the Department of
Transportation labels.

(11) Medical surveillance. The princi-
pal questions that have been ruised re-

serum -
tions (EMA~12 saries) and the applica-
ton of require-

industry whare employess ars exposed to
lower levels of VC. The objsction has also
been raized that the specification of tests
and procedures interferes with the ap=
plication of advances in medical knowi-
edge.

disgnosed until the victim is terminsl
and, usually, within months of death.
Precursor physiologic alterations, which
might be reveriibie, have not yet been
directly associated with the lesion. Con-
sequently, thare are no specific diagnos-
tic tasts which can be prescnibed which
will determine presence or absance of
this tumor a¢ s early stags of develop-
ment. However, most WIlnssses
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{ndicated that the medical tests proposed
are currently the only ones available
which are useful for medical surveilance
(TR 121, Exh. 95, TR 588-5391). Conse-
quently, the specific blood tests proposed
have been retained as a minimum re-
quirement to assist the examining physt-
cian in determining Atness of potential
employees for asmignment to workplaces
involving VC expasure. In addition, al-
ternative medical examinations may be
used where the examtning physician de-
termines that they are at least as good
as those specified by the standard.

The Tabershaw-Cooper study and the
various animal expenments suggest that
VC may produce a wide spectrum of ma-
lignant and non-malignant disorders.
The general scope of the required medical
exammation has, therefore, been broad-
ened to include kidneys, skin, connective
tissue, spleen. and pulmonary system, as
well as the Lver. No aaditional specific
procedures or tesis are required, bus rec-
ommendations have been 1ncluded 1n the
Appendix to assist the examumng physi-
cian. Because of the nonhspeculc nature
of the required medical tests, it 1s not
appropriste ta prescribe timung, or type
of followup tests, or to mandate with-
drawal from exposure based solely on re-
suits of the tests. Instead, the employer
is required to obtain a statement from
the examurnung physician of the em-
pioyes’'s switability for continued expo-
sure, when the examining physician has
complated sych tests a4 he conziders ap-
propriate. The employer is required to
withdraw an employes only when this
statement indicates that the empioyee
may be at added risk from continued VC
exposure.

As with monitoring, there appears to
be no basis for completa exemption of the
fabrication 1adusty from tha require-

with concentrations of VC monitored
considersily shove the action level. In

The major changs {rom the original pro-
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posal is the requirement {or maintenance
of monutoring records and daiy roster
sheets of aythorized persons {or 30 years,
instead of 20 years. Additionally, the em-
ployer 13 required to mawntawn medical
records for the duration of an employee s
employment plus 20 years, or 30 years,
whichever is longer. The oniginai pro-
posal called for only 20 years.

This change has been implemented be-
cause the latency period for induction of
ANFIOSATCOMA ranges up to 30 years from
inutial exposure. Therefore, as a mni-
inum, medical records must be man-
tained for at least that long. It shouid be
noted that spokesmen for both labor and
industry recommended that this change
be made.

The reporting requirements are not
sigruficantly different from those i the
oripinal proposal, However, instead of
the requirement for reporting incidenis
which result 1in the relense of VC into
areas where employees may be exposed.
the final standard clanfies our oninai
intent by stanng that only emerxencies
must be reported. Also the requirement
for filing a detmied, wTitten report
within 15 days has been deleted. It has
been conciuded that submission. within
24 hours, of an initial repore that in-
cludes facts immediately available, would
ordinavily be sufficient. However, if Lhe
QSHA Area Director requests further in-
formation relevant to the emergency. the
employer will be required to furnish such
tnformation.

(14) Deleted portions of the proposal.
The proposal contained provisions re-
quiring that shower facilities and change
rooms be provided, and that storage or
consumption of food be prohibited (n
regulated areas. We have deleted these
provisions because 1t i3 our conclusion
they are no longer riecessary, Showernnr-
facilities are not required because pro-
tective clothing, where required by the
final standayd, should protect employees
from skin absorption by direct contact
with VC and because therw 13 no reliable
evidence that VC vapor iz ahsorbed
through the akin. [n sddition. since we
anticipate that most employees will not

through ingestion. For this reason, the
requirement prohibiting the storage or
consumption of food in regulated areas
has besn delated.

The propasal also contained provisions
on maintentancs and decontamination,
transportation loading and unicading,
snd polymer handling operations. These
requirements are not mentionsd in the
final standard because attention to these
{tems i3 implicit in the requirement that
each employer reach the permissable ex-
posure limit or attain the lowest {easible
level

(13) Effectine date. In order to ensure
that affected employers and employees
will be informed of the existance of these
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provisions and that employers afTected
Are given an opportunity to familiarize
themselves and thetr employees with the
cxistence of the new requremcents. the
effective date of the amendment to
} 1910.933 will be January 1, 1975. To pro=-
vide continued protection for employees
undl that date, the provisions currently
contained in §1910.93a are herchy
promulgated, pursuant to section 6(b),
6{c) and (e} of the Occypatianal Salety
and Health Act, 28 an occupntional
safety and health standsrd efective
Qctober 4, 1974, the amendment to
§1910.92q set out below will superseds
thess provisions as of January 1, 1978,

Accordingly, upon considerntion of the
whoie record of this proceding. Part 1910
of Title 29, Code of Federsl Resulations
is amended, effective January 1, 1975, by
revision of § 1910.93q to read as {ollows:

§ 1210.93¢  Vinyl chioride.

(a) Secove and avnlication. 1y Thix
section incitdes requirements for the
control of empioyee exposurw to vinyl
chloride (chloroethene). Chemucal Ahb-
stracts Service Registry No, 75018,

(2) This section apnlies to the manue
{acture, reaction. packaging, repackag-
ing. storage. handling or use .of vinyl
chioride or palyvinyl chiorids. but does
not apply to the hardling or use of fabri-
cated products mads of polyvinyt chioe

(3) This section appliss to the trange

doan
requiats the hazards covered by this sece

(@) Definitions. (1) ~Action level”
means & concentration of vinyl chlortde
gtg.s PPN averaged ower an §-hour work

ay.

(2) “Asstatant Sacretary” menns the

person specificaily authortted by the em-
ployer whose duties require him to enter
A regulated ares or any person entaring
such an area »s a dasignated represente-

Qocupationsl
Safety and Heaith UL Deperonsnt of
Health, Education, and Weitare, or his

Procassing at tempera-
tures, and for times, sufficient to cause
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of the operation or becenuse of an acci-
dent in the operation, which would result
in an employes exposure in excess of the
permissible exposure limit.

(8) “OSHA Ares Director” means the
Director for the Occupational Safety
and Health Administration Area Office
having jurisdiction over the geographic
aren in which the empioyer’'s establish-
ment iz located.

(3) “Polyvinyl chloride™ means poly-
vinyl chioride homopolymer or copoly-
mer before such is converted to a fabri-
cated product.

(10) “Vinyl chloride” menns vinyl
chlioride monomer.

(¢) Permusible ezposure limif. (1) No
employes may be exposed to vinyl chlo-~
<ide at concentrations creater than 1 ppm
averaged over any 8-hour period, and

(2) No employee may be exposed to
vinyl chloride ot concentrations greater
than 3 ppm avernged over any neriod rot
exceeding 15 minutes. T

TIT N0 cmployes may be exposed to
vinyl chloride by direct contact with
liquid vinyl ehloride.

(d) Monitoring. (1) A program of
inittal monitoring and measurement
shall be undertaken in each esiablish-
ment to detsmrmine {f there is any sm-=
ployes exposad, without regard to the use
of respirators, in excess of the sction

(2) Where a determination conductad

where any employes {3 exposed. without
regard to the wee of reenrators. in ex-

25 pereent from over 0.3
1.0 ppm, and plus or minus 23 percent
over 1.0 ppm. (Msthods meeting thiese
ACCUrneY requirements are available in
the “NIOSH Manuali of Analytical

i

(%) or thair designated rep-
resentatives shall be afforded renacmable

opportunity to obsarve the monitor-
ing and measuring required by thus
paragraph.

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

(1) Vinv! chloride or polyviny! chlortde
{s manufactured, rencted, repackaged,
stored, handled or used: and

(1) Vinyl chloride concentrations are
in excess of the permissibls cxposure
limit

(2) Arcess to regulated areas shall be
limited to authorized persons. A dally
roster shall be made of autborized per-
sons who entar. .

(1) Methods of compliance. Emnloyee
exposures to vinyl chioride shall ba con-
trolled to ot or below the parmissible ax-
posure limit provided in paragraph (o
of this section by enginesring, work prac-
ties, and perzonal protective controls as
follaws:

(1y Feasible ensincermng rw- :
practiee controls shall immediatele Lo
tised 1o reduce oxposures to At or heluw
the permissible exposure Hmit.

(2} Wherever {easible engtiecering and
work practice controls wiieh ean be In-
stituted immediately are not sushelent o
reduce exposures {0 at or below the pers
misxible exposure limit, they shall none-
theless De used to reducs exncrures to
the lowsst practicable level, und shall be
supplemented by respiratory prntection
in accordance with paragzrsph (17) of this
section. A prugram zhall be established
and implemented to reduce exposures to
At or below the permissible exposm’

imit, or to the greatest extent feasibl
solaly by means of engingering and wor
practics controly, a3 soon a8 {235ibla.

(3) Written rlans for such a progrzm
shall be developed and furrushed upon
request for examunation and caning o
authorized representatives ot tie Assl -
tang Seeretary and the Dircctor. Sucna
plans shall be updated at lessc every six
months,

(g} Respiratory protection. “Where
respiratory protaction is required undex
this ssction:

(1) Ths employer shall drovide »
respirator which mests the requirements
of this parngraph and shall assure that
the smiployes uses such resotrator, excent
that ontil December 31, 1975, wearing of
respirators shall be at the dizeretion of
each employes for X=
cess of 25 ppm. over any 13-

n L] .
each employes who chooses not to wear
an appropriate respirstor shall be in-
formed at least quarteriy of the hazards
of vinyl chloride and the purpose. proper
use, and lUmitacions of respiratory

devices,

(2) Respirators shall be selected from
among thoss jointly approved by the
Mining Enforeement and Safety Admin-

Department of the Intertor.
and the National Institute for Oceupa-
tinnal Safety and Health under the pro-
visions of 30 CFR Part 11.

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

(4) Selection of respirators for vinyl
chloride shall be a3 follows:
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Almospherio concentration of
vinygl chlorids

(1) Unknown, or sbova 3,600 ppm....
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Required apparsius

Open-circull, self-containd Brasthing APPATStUS, Pres-

sure demand typs, with full facepieos,

(1) Not over 3,000 PP e v

(A) Combination type C supplied Alr respirstor, prese

e demand type, with full or nall facepisce,
and suxiliary seif contained air supply; or

(B) Type C. supplied air reapirator continuous flow
type, with full or hall facepiecs, and auzillary
sel{-containad air supply.

(ii1) Not over 100 PP eencsrnnes

{(A) Combination typs C suppled air respirator dee
mand typs,

with full facepiecs. and auziliary

mll-contatned sir supply; or

(B) Open-circuts ssif-contained bhreathing apparatus
with full facepiace, in demnand mods; o

(O) Type C aupplisd air respirator, demand type, with
full facepiece.

(iv) Notover 28 ppm

(A) A p

d air-purifying respirator with hood,

Deimet, full of half Iaceplece, and a canistar
which provides » service life of at lasst 4
hours for concenrations of vinyl chiorida up
to 26 ppm, or

(B) Gas mask, {ront- or back-mounted canistar which
provides s sarvioe life of at least 4 hours for
concentirations of vinyl chlioride up to 23 ppm.

(v) Not over 10 ppm (A) ©

tion type C supplisd«air respirator, de=~

mand typs, with balf facapisce, and suxuiary
self-contained air supply; or

(B) Type C supplisd-sir respiratar, demand type, with
balf facepiece: or

[(+)] Mymmmﬂ-m with ap organio

provides o servioe lifs

‘YBpOr cartridge which
of a% least 1 hour for concentrations of vinyl
chioride up to 10 ppm.

(5) d) Entry into unkown concentra=
tions or concentrations greater than
38,000 ppm (lower explogive limit) msy
:‘mmmmuuﬂm:

(8) Whare
used:

(l)ﬁ-mmum
shall be repiaced prior

RE

Es
E EEE

(1) Respiratory protection in accord-
mﬁmmmhl(c) and () of
this section:
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(2) Proteciive garments shall be pro=-
vided clean and dry for each use.

1) Emerpency situations. A written
operational plan for emergency situa~
tions shall ba danlopld for each facility
storing, handiing, otherwise using
vinyl chloride sz a nquid or compressed
gas. Appropriats portions of the plan
shall be implemented in the event of an
emargency. Thse plan shall specifically
provide that:

(1) Employses engaged in hazardous
operations or correcting situations of ex-
isting hasudous releasss shall be
eqmvpld a8 required tn paragraph (h)
of this section

(1) The specific nature of operations
which could result in exposurse to vinyl
chloride in of the permissibls
limit and necessary protactive steps;

({1) The purposs for, proper use, and
limitations of respiratory protective
devices;

(ly) The fire hazard and acuts toxic«
ity of vinyl chloride, and the necessary
Brotective stens;

(v) ‘Tha purposs for and a description
of the manitoring Program;
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(v{) The purpose for, and a descrip-
tlon of, the mDedical surveillance
program.

(vil) Emergency procedures;

(vill) Specific information to aid the
employes in recognition of conditions
which may result in the release of vinyl
chloride; and |

(1x) A review of this standard at the
employee's firat training and indoctrina-
tion program. and annusally thereatter.

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

(k) Medweal surverllance. A nrogram
of medical surveillance anall be nsti-
tuted {or each employes exposed, with-
out regnrd to the use of respimtors. to
vinyl chloride in excess of tlie aciion
level. The program shall provide earn
such employee with an opporiunity for
examimations and tests in accoraance
with this paragraph. All mec:ical ex-
aminations and procedures snail be per-
formed bv or under the supervision ol 2
licensed physician, and shall be provided
without cost to the employee,

(1) At the time of initial assigrunent.
or upon institution of medical surveil-
lancs;

() A general physical examinpation
shall be performed. with specific atten-
tion to detecting enlaryerment of liver,
apleen or kidneys, or dysfunction in these
organs, and for abnormalties 11 skin.
connective tissues and the pulmonary
system (See Appendix A).

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

(A) Alcohol intake:

(B) Past history of hepatitis:

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

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

(E) Past history of hospitalizations,

(111) A serum specimen zhail be ob~
tainad and determunations made of:

(A) Total bilirubin;

(B) Alkaline phosphatase:

(C) Serum glutamic oxalacetic trans-

BGOT)

(E) Qamma glustamyl transpepticase.

Examinations provided in accord-
anes with this paragraph shall be per-
formed at least:

(4) Every ¢ months for each employee
who has been employed in vinyl chlo-
riia or polyvinyl chloride manufacturing
for 10 years or longer; and

(7 Annually for all other employees.

(3) Each employes exposed to an
emergency shall be sforded appropriate
maedical surveillance,

(4) A statement of esmch smployee'a
suitability for continued exposure to
vinyl chloride including use of progec-
tive equipment and respirators, shall be
obtained from the examining physician
promptly af{tar any examination. A copy
of the physician's statement shall be pro-
vided ssch empiloyee,

(8) If any employse's health would be
materially impaired by continued ex-
posure, such empioyee shall be with-
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drawn {rom pasible contact with vinyl
¢hloride.

(6) Laboratory analyses for all bio=
logical specimens included in medical
examinations shall be parformed in labo-
ratories licensed under 42 CI'R Part T4,

(7) If the examuning physwian deters
mines that alternative medical examina-
tions to those by paragraph
(k) (1) of thiz seetion will provide at
least equal asuruncs of detecung med-
fend conditions pertinens to the exposure
to vinyl chloride, the employer may ac-
capt such alternative examipations as
meeting the requirements af paragraph
(R} (1) of this rection, if the cmpiover
obtains & statement (1om the examimng
physician setting forth the alternative
examnations and the ritionale {or sub-
stitution. This statemient shall be aval-
able upcn request cr examunationn and
copying to aurhorized representatives of
the Assistant Secretary and the Director.

(1) Siong and lcovis. (1) Epntrances to
regulated arcas shall be posteq \ith leg-
tble signs beanng tne legend:

CANCIR=-SURIITT AGINT AREA AUTMORITED
Prasowwer OWLY

(2) Areas containing hazardous oper-
ations or where on emergency currently
axists shall be posted with legible signa
besring the legund:
CANCER-SUMPEEY ASEWT IO THIR AZRA PROTEC-

IVE EqUIFrMERET REAUBRES AUTEOUEED

PIRSONEEL OWLY

(3) Containers of polyvinvl chioride
regin waste from reactors or other waste
contamunated with vinyl chluride shall
be legibly jabeled:

Comtaminated with
VINTL CHLORIDE CAMCER Asxwe

) Conuiners of polyvicyl c¢hloride
shall ba iegibly labeled:

(5) Containers ot vinyl chioride shall
b legibly labeled either:

a)

ar () In sccordance with 49 CPFR Part
173, Subpart H, with the additional
legends:
CANCTR-BURrECT ACEINT
spplied near the labor or placard.
(6) No statamant shall appear on of
Osir ARy required sign, Zabel or inague-
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RULES AND REGULATIONS

tion which contradicts or detracts from
the effect of, any required warmung,
informakion or instruction.

‘m) Records. (1) All records main-
taned in accordancs with this section
shall inchude the nams and social secu-
rty number of each employes whers
relevant.

(2) Records of required monitonng
and messuring, medical records, and au-
thorized personnel rosters, shall be made
snd shall be avalable upan request for
examinaten and copying to authonzed
representatives of ths Assistant Secre-
tary ang the Director.
sh:l)l Monitoring and measuring records

{A) Siate the date of such monitor
ing and measuring and the concentra-
tions deternnined and identify the instru-
menss and methods used:

'B) Iaclude any addiuonal informa-
tion necessary to deterrune indiviaual
craployee exposurcs whers such cxpo-
sures are determined by means oilher
than individuai monitoring of employecs;
and

(C) Be maintained for not less than
30 yearz

(1) Authorized personnel rosters shall
be maintaned for not less than 30 years.

(1t1) Madical records shall be man-
tained for the duration of the employ-
ment af each smployes plus 20 Foars,

mail t5 the Director, and ench empizTee
individoaily notified in aTiting of this

\4) Employees or their desiznated
representatives shall be provided xccess
0 examine and copy records of required

and miessuring,

(3) Former employess shall be pro=
vided access to examine and copy ree
quired monitoring and measuring records
refigcting their OWD EXDOSITN.

(8) Upan writtan requast of any ems
playes, & copy of the madical record of

(i1) The number of employess in cach
regulated area during normai oparations,
including maitntenance.

«2) Emergencies. and the facts ob-
tainable at that time, snall be renorted
within 24 hours to the OSHA Arsa Di-
rector. Upon request of the Area Direce
tor, the employer shall submit additional
information (o Writing relevant to the
naturs and extent of employee exposures
and measures tiken to prevent future
emergencies of sitmilar nature,

(3) Within 10 working days {olluwing
any monitoring and messuting waoieh
discloses that any employee nos been
exposed, without regard to the use of
respirators in excess of the permissible
exposure limit, each such empioyee siall
be notified in writing or the results of
the exposwre measurement and ihe steps
betng taken to rocduce the exnosurs o
within the permissible exnesure limt

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

(2) Efective January 1, 1275, the pro-
visgions set forth in § 1910.23q of this Part
shall apply,

AFFTVE A—SUPPLEMENTALY JIEDICAL

INTORMATION

When requirmi tests under paragruph
(k) (1) of this mwtian how abhormalities,
ha tasts should De reTRLed A8 SO0ON AN Prac-
ticabie, prefarably within 3 to ¢ weexs. i
tefts renuun abnormal. consideration chouid
ha piven to withdrawal ol the empleres iu™
contact with vinyl chlotide, while & D0
eomprebansive examination 8 noacos

Additional tasts wiuch may Le vaeful®

A. Por xicney dysluncrion: Urie . it -
tion (or slbumin, rid hidoa el .0 rr-
follative nbhormal ceus.

B, Pulbiondry sT2oem: Forced ital coiul-
ity, Forewd fpirRtory voliume at | recond.
ahd chest FOPDLERNIYTAIN | POILATIOr-ATITOTIOT,
14X 17 tnahex).

c.

prewin

D. For & mofs COMPUBInAiTe sXaminLtion
on rYpedtad ADDACTRAL SOTUIm Te3ts: Heparitia
B ansigun, and liver scanning.

(h.ﬂl..l.m 1504, 1509 (19 TAC,
ass, Secretary of Labarz Ordst No.
!bﬂ.uﬂ"“‘

, igned &t Washingtan, D.C., this st
day of Qctober, 1974.

Jomy SrINDER,
Aszvistgnt Secretary of Labor.

[FR Do 7413178 Flled 10-1-T4:3:54 pm|
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NOTICE: Dow believes the information and recommendations heren to be accurate and reliable as of February 1987, However, since any assistance
furnished by Dow with reference to the proper use and disposal of its products is provided without charge, and since use conditions and disposal are not
within its control, Dow assumes no obligation or liability for such assistance and does not guarantee results from use of such products or other information
herein; no warranty, express or implied, 1s given nor is freedom from any patent owned by Dow or others to be inferred. Information herein concerning
laws and regulations 1s based on U.S. federal laws and regulations except where specific reference is made to those of other jurisdictions. Since use condi-
tions and governmental regulauons may differ from one location to another and may change with time, it is the Buyer’s responsibility to determine whether
Dow’s products are appropriate for Buyer's use, and 10 assure Buyer's workplace and disposal practices are in compliance with laws, regulations, ordinances,
and other governmental enactments applicable 1n the jurisdiction(s) having authority over Buyer's operations
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