@. MANUFACTURING CHEMISTS ASSOCIATION

1825 CONNECTICUT AVENUE, N.W. WASHINGTON, D.C. 20009 (202) 483-6126

March 15, 1974

TO: MANAGEMENT CONTACTS OF COMPANIES SUPPORTING THE VINYL CHLORIDE
RESEARCH PROGRAM

TECHNICAL TASK GROUP ON VINYL CHLORIDE RESEARCH

Subject: Work Practice Standards for Vinyl Chloride

Gentlemen:

Enclosed herewith is the Recommended Occupational Health Standard
for the Manufacture of Synthetic Polymer from Vinyl Chloride sent by NIOSH
to OSHA on March 11. It is expected that OSHA will soon publish their pfo-
posed standard and that they will allow thirty days for comment. 1In the
judgment of many of our group, it is important that industry comment on
inappropriate recommendations of NIOSH promptly, and certainly before,
rather than merely after, OSHA has published its proposed standards.

Also enclosed, for your review and comment, is a draft of a
work practices standard for VCM synthesis prepared by Dr., Bell,

Sincerely,

WAO T2 /é-—-ﬂ ’5’7’4“—
pelin , Kenneth D, Johnson, Ph.D.
?, Secretary
‘iL’ Technical Task Group on Vinyl
Chloride Research
EDJ:bal

Enclosures (2)

ce: D. P. Duffield, M. D,
Mr. A. W. Barnes
Dr. Tiziano Garlanda
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RECOMMENDED OCCUPATIONAL HEALTH STANDARD
FOR
THE MANUFACTURE OF SYNTHETIC POLYMER FROM

. VINYL CHLORIDE

MARCH 11, 1974

U. S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
Public Health Service b v
Center for Disease Control
National Institute for Occupational Safety and Health
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1. SCOPE AND APPLICATION

This standard rcgulates the manufacture of synthetic polymer from
vinyl chloride (chloroethene, Chemical Abstracts Registry No. 75014), in
order to protect the health and safety of workers.

Vinyl chloride also known as vinyl chloride monomer (VCM), chloroethylene
and chloroethene, is a colorless sweet smelling gas at ordinary temperature
and pressure and has a boiling and melting point at one atmosphere of
-13.8°C, and -153.71°C, respectively. Its chemical formula is CH,CHC1

and it has a molccular weight of 62.50. Although noncorrosive at normal
atmospheric temperatures, in contact with water and at elevated temperatures
it accelerates the corrosion of iron and steel. Of considerable concern

is the fact that vinyl chloride is easily ignited and has a lower and

- upper explosive limit of 3.6% and 26.4%, respectively.

2. DEFINITIONS
For the purpose of this standard:

a. "Assistant Secretary' means the Assistant Secretary for Occupational
Safety and Health, U.S. Department of Labor or any person directed by him.

b. - '"Director' means the Director, National Institute for Occupational
Safety and Health, or any person directed by him or the Secretary of Health,
Education, and Welfare to act for the Director.

¢. "Authorized employee' means an employee whose duties require him to
be in the regulated area and who has been specifically assigned by the
employer,

d. '"Detectable levels' means the determination that airborne concentrations
of vinyl chloride are in excess of the limit of sensitivity of the sampling
and analytical method recommended by the Director.

e. 'Clean change room'" means a room where employees put on clean clothing;
clean change room shall be contiguous to and have an entry from a shower
Toom, when the shower room facilities are otherwise required in this
standard.

£. '"Closed container" is any container which is used to prevent the physical
contact of employees with material containing vinyl chloride monomer.

g. "Closed system" means an operation involving viny} chloride where
containment prevents the release of vinyl chloride into regulated areas,
nonregulated areas, or the external environment.

h. "Contaminated" refers to detectable levels of vinyl chloride monomer.

e
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The sampling pattern shall be adequate to represent the environment
of the controlled area. '

(ii) Where detectable levels of vinyl chloride are measured,
a Control Plan to reduce such levels shall be developed and implemented.
The Plan shall consist not only of establishing goals for reducing vinyl
chloride levels by designing and introducing engineering and process
controls, but shall also identify plans for developing additional
.(healthful) work practices. Target dates shall be established for all
goals and the Plan must be updated at least on an annual basis. Copies
of the Control Plan shall be posted in all regulated areas and be
provided to all authorized employees.

(iii) There shall be periodic tests for process or equipment
leaks and for emission of vinyl chloride which may result from work -
practices. The frequency of these tests shall be such as to insure
the integrity of equipment, adherence to proper work practices, and
to determine achievement of the goals of the Control Plan. Tests shall
be performed at each sampling point at least daily or more frequently
if concentrations of vinyl chloride are in excess of those established
in the Plan. When such levels are exceeded, additional samples to identify
sources of contamination shall be taken. Results of all such tests shall
be made available to authorized employees in such a manner as to evaluate
achievement of goals contained in the Control Plan.

(iv) Until exposures to vinyl chloride are reduced below
detectable levels, cmployces entering any regulated area shall be
provided with and required to wear and use a full-face, supplied air
respirator, of the continuous flow or pressure demand type in accordance
with §1910.134,

(v) In operations involving loading or unloading vinyl chloride
monomer from tank cars, trucks, barges, or other conveyance equipment,
each transfer line and each vapor-equalizing line shall be equipped with
vent connections permitting, at the completion of the transfer, pressure
to be vented and the hose purged with an inert gas in such a manner to
preclude any employee exposure. Specific and detailed transfer procedures
shall be developed and provided to involved employees in written form. .

(vi) Employees shall be provided with and required to wear,
clean, full-body protective clothing (smocks, coveralls, or long-sleeved
shirt and pants), and gloves prior to entering the regtlated area.

(vii) Prior to each exit from a regulated area, employees shall be
required to rcmove and leave protective clothing and equipment at the
point of exit and at the last exit of the day, to place used clothing and
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(vii) After each exit from the recactor or vessel, employees
shall be required to remove and leave protective clothing and equip-
ment at a designated point in the regulated area, and at the end of each
work shift to place used clothing and cquipment in impervious but vented
containers for the purpose of decontamination or disposal, The contents
of such impervious containers shall be identified as required under
paragraph e(2) (i) of this standard.

(viii) Employees engaged in reactor cleaﬁing or other operations
involving vessel entry shall shower at the end of the work shift.

c. Maintenance and Decontamination Activities

(i) Emphasis shall be placed upon immediate clean up of spills,
periodic inspection, prompt repair of equipment and leaks, and proper,
handling, storage and disposal or decontamination of materials to
prevent airborne contamination and accidental skin contact with vinyl
chloride. Because vinyl chloride is a gas at normal temperatures,
waste materials, equipment, and other sources of the monomer in
closed containers, shall not be placed in areas of excessive temperature
or sunlight since build-up of internal pressure may result in rupture
of the container, fire or explosion. '

(ii) Waste resins or other materials contaminated with vinyl
chloride shall be placed in closed containers identified as requlred
under paragraphs e(2)(i) or (11) of this standard.

(iii) Appropriate procedures shall be developed and implemented
for the decontamination and/or dispoal of all such waste material.

(iv) In clean-up of leaks or spills, maintenance or repair
operations on contaminated systems or equipment, oTr any operation
involving work whecre direct contact with vinyl chloride monomer could
result, each authorized employee involved in such operations shall be
provided with and required to wear clean, impervious garments, including
gloves, boots and continuous air supplied hoods in accordance with
§1910.134, be decontaminated before removing the protective garments and
hood; and be required to shower upon removzng the protective garments
and hood.

d. General Regulated Area Requirements

1. Employce identification.

A daily roster of employeces entering regulated areas shall be

. . ‘ ASI 00007134
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(iii) Where employees arc required by this standard to wash,

washing facilities shall be provided in accordance with §1910,141(d)
(1) and (2)(ii) through (vii).

(iv) Where cmployees are required by this standard ‘to shower,
shower facilities shall be provided in accordance with §1910.141(d)(3).

4. Contamination control.

(i) Regulated areas, except for outdoor systems, shall be
maintained under ncgative pressure with respect to nonregulated areas.
Local exhaust ventilation may be used to satisfy this requirement.
Clean tcmpered makeup air shall replace air removed. Exhaust air
shall not be gdischarged to regulated areas, nonregulated areas, or
the external environment unless decontaminated.

(ii) Any equipment, material, or other item taken into or -
removed from a regulated area shall be done so in a manner that does
not cause contamination in nonregulated areas or the external environment.

(iii) Decontamination procedures shall be established and
implemented to remove vinyl chloride from the surfaces of materials,
equipment and the decontamination facility..

e. Signs, Information, and Training

1. Signs.
(i) Entrances to regulated areas shall be posted with signs
bearing the legend.
CANCER-SUSPECT AGENT AREA
AUTHORIZED PERSONNEL ONLY
(ii) Entrances to regulated areas containing operations covered
in paragraph 3(c) of this standard shall be posted with signs bearing
the legend:
CANCER-SUSPECT AGENT IN THIS AREA., IMPERVIOUS SUIT INCHUDING GLOVES,

,
BOOTS, AND AIR-SUPPLIED HOOD REQUIRED AT ALL TIMES. AUTHORIZED PERSONNLCL

ONLY.

ASI 00007135
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(iii) Containers of vinyl chloride shall be labelled as follows,

VINYL CHLORIDE
DANGER!  EXTREMELY FLAMMABLE LIQUID AND GAS UNDER PRESSURE
CANCER SUSPECT AGENT
HARMFUL IF INHALED

MAY POLYMERIZE VIOLENTLY UNDER FIRE CONDITIONS
OR LOSS OR REMOVAL OF INHIBITOR -

Keep away from heat, sparks, and open flame,
Keep container closed.

Use with adequate ventilation.

Avoid breathing vapor.

Avoid contact with skin, .

Keep cylinder out of sun and away from heat.
Container should be grounded when being emptied.
Never drop cylinder.

FIRST AID: If inhaled, remove to fresh air. If not breathing
give artificial respiration, preferably mouth-to-mouth. If
breathing is difficult, give oxygen. Call a physician.

In casc of:
Fire - Use water spray, dry chemical, or CO,.
Spill or Leak - For small spills, cvacuate area and permit to
cvaporate. For large spills or lecaks, evacuate area. Dike

or flush to ground and let evaporate. Do not flush to sewer
because of explosion hazard.

ASI 00007136
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recommended by the Director or by methods of at least equal
sensitivity.

(ii) Employees or their representatives shall be provided
with the opportunity to observe c¢nvironmental monitoring activities
and shall have access to the recsults.,

(iii) Complete and accurate records of all environmental
measurements shall be maintained for at least 20 years by the
employer or successors thereto and shall be provided upon request
to authorized representatives of the Assistant Secretary or the

Director.
g. Reports

1. Operations.

Within 60 days the following information shall be reported in
writing to the appropriate Occupational Safety and Health
Administration (OSHA) Area Director. Any change in such information
shall be similarily reported within 15 calendar days of such change.

(i) A brief description and in-plant location of the
area(s) regulated and the address of each regulated area.

(ii) The number of emplovees in ecach regulated area, during
normal operations, including maintenance activity,

(iii) A copy of the Control Plan as developed under
paragraph 3(a)(ii).

(2) Environmental Measurements.

On a semi-annual basis the results of measurements taken at
strategic sampling points, presented in such a manner as to identify
achievement of poals established in the Control Plan, shall be
reported in writing to the appropriate OSHA Area Director.

(3) Incidents.

Incidents which result in the relcase of vinyl chloride
monomer into any arca where cmployees may be potentiafly expgsed shall
be reported in accordance with this subparagraph.

- - e e e . mmemme AST 00007137 __
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III.

OCCUPATIONAL SAFETY AND HEALTH WORK PRACTICE STANDARD FOR THE
MANUFACTURE, STORAGE, AND LOADING OF VINYL CHLORIDE MONOMER

Scope and Application

This standard applies to any area in which the manufacturlng
and storage of vinyl chloride monomer, tank car, tank truck,.barge
and ship loading and unloading operations, and filling of cyllnders
of vinyl chloride monomer. This standard shall start at the
cracking furnace. This work practice standard shall not apply
to solid or liquid solutions or mixtures of gases containing 0.1%
or less of vinyl chloride monomer,.

Purpose

The purpose of this work practice standard is to limit exposure
of workers to vinyl chloride monomer in manufacturlng, storage,
and loading.

Definitions

a) "Regulated area" means an area where entry and exit is restricted
and controlled as provided for in this standard.

'b) "Waste material® shall mean any sludge (solid, semi-solid,

liquid), spent catalyst, column packing, carbon, drying agent

or any other solid or liquid materials which contain freely emanating
vinyl chloride monomer and which have been removed and are to be
discarded.

c) "Closed container" is any container, vessel, tank which is
used to prevent waste material containing freely emanating vinyl
chloride monomer from contact with the individual.

d) "Contaminated" refers to the presence of freely emanating

vinyl chloride monomer where it would not normally be found or
expected and where it could contribute to employee exposure.
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b) Medical surveillance shall be provided or made available to
workers covered by this work practice s:andard no less frequently

than every twelve (12) months.

This medical program shall be

reviewed every three (3) years for revisions where indicated.

¢) The preplacement and annual examinations shall consist of:

1)

2)

3)

4)

5)

6)

l...l.-......-IlIllIIIIIlllllIIII-II-II-------Lf,

History

A. Medical history

B. Comprehensive work history

C. Specific past exposures to VCM-PVC

D. Cancer background history

Physical

Complctephysical examination by a physician
Radiological Examination

14 x 17 chest x-ray

Pulmonary Function

A. FVC
B. FEVl
Blood Work

A. Complete blood count

(1) red blood count

(2) white glood count and differential
(3) hemoglobin

(4) hematocrit

B. Platelet count
C. Blood chemistry

(1) bilirubin

(2) 8GO-T

(3) SGP-T

(4) alkaline phosphatase
(5) LDH

(6) BUN

(7) total protein

(8) albumin

Urinalysis

A. Routine urine chemistries
B. Microscopic

-
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Keep away from heat, sparks, and open flame.
Keep container closed.

Use with adequate ventilation,

Avoid breathing vapor.

Avoid contact with skin.

Keep cylinder out of sun and away from heat.
Container should be grounded when being emptied.
Never drop cylinder.

FIRST AID: If iniwnled, remove to fresh air. If not breathing give
oriificicl recpiration, preferably mouth-to-mouth. if breathing is
difficult, give oxygen. Call a physician,

In case of:
Fire — Use water spray, dry chemical, or CO..

Spill or Leak — For small spills, evacuate area and permit to
evaperote. For large spills or leaks, evacuate area. Dike
or flush to ground and let evaporate. Do not flush to
sewer because of explosion hazard.

- - . .. . - - - =

Cc) Waste Material

Waste material removed from regulated area in clo
) : sed -
tainers for disposal shall have the following label: =€ con

WASTE MATERIAL ' :
DANGER! MAY CONTAIN VINYL CHLORIDE MONOME
EXTREMELY FLAMMABLE ‘
VINYL CHLORIDE IS A CANCER SUSPECT AGENT

d) Equifament
Equipment, material and clothing contaminated with vinyl

chloride monomer shall not be removed from the regulated area

unless it has been decontaminated or placed in cl :
i o
bearing the following legend: P sed containers
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Where the concentration of vinyl chloride monomer cannot
be brought below ppm, the employees shall wear a demand
or continuous flow or self-contained respirator (Type C).

Employees making the first break into a process line, storage
line or vessel that contained vinyl chloride monomer shall
wear an appropriate respirator.

. 4) Routine Operations

Workers loading or unloading tank cars, tank trucks, barges,
ships, filling cylinders and other such similar operations
where the facility does not have a closed system for vapor
equalization, shall wear resplratory.protectlon durlng the
above-mentioned operations.

Where there are loading and unloading operations which
incorporate equalization lines, employees shall have on their
person an escape type respirator in the event of spillage,
leaks or emergencies. This respirator is restricted to use
only for immediate evacuation of the area.

Employees who collect samples for guality control purposes
- shall wear respiratory protection consisting of a chemical
cartridge(s) type during the period when the sample is inserted
and removed from the sampllng line.

b) Clothing

Protective gloves, footwear or foot coverings, and protective
head covering and protective eye wear shall be provided for use
in regulated areas. This protective equipment shall be worn
during maintenance and cleaning operations on/or inside previously
purged vessels, pipes, pumps and valves not removed from the
regulated area.

For vessel cleaning, maintenance and changing charges where
the working level is above ppm, protective clothing shall
be worn to prevent skin contact with vinyl chloride monomer or
other materials containing vinyl chloride monomer.

Protective clothing suitable to prevent skin contact during
filling of cylinders, loading and unloading of tank cars, tank
trucks, barges and ships and during sample collection shall be .
worn during these operations where it is reasonable to expect ’
‘liquid vinyl chloride monomer to be encountered.
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¢) Laboratory Procedures

All guality control testing and analyses shall be performed -
in a laboratory equipped with a chemical laboratory hood having
a capture velocity adequate to collect vinyl chloride monomer
vapors under conditions prevailing in the laboratory. The dis=~
charge from the laboratory hood shall be designed so that vinyl
chloride vapors do not reenter other non-regulated areas.

All full sample containers (bombs) shall be stored inside
the laboratory hood pending analysis. Sample bombs empty of
liguid shall not be stored in the laboratory unless the storage
space is properly ventilated and under negative pressure. Sample
bombs may be stored outside the laboratory building provided the
storage location meets the requirements specified elsewhere n
this standard.

Analytical test instruments such as a gas chromatograph, that
are located inside the laboratory but outside of the laboratory
hood shall have their purge and bypass lines discharge to the
laboratory hcod.

All quality control sampling containers (bombs)lshall be
periodically checked to assure the integrity of the valves and
for leakage. .

d) General Housekeeping

l) To prevent airborne contamination and accidental skin
contact with vinyl chloride monomer, emphasis shall be placed
upon prompt clean up of spills, periodic inspection, prompt
repair of equipment and leaks, and proper handling, storage,
and disposal of materials.,

2) An initial air monitoring survey and atmospheric sampling
tests shall be made in the regulated area no less frequently

than monthly. There shall be periodic tests for leaks at

pumps, valves and flanges and for emission of vinyl chloride
monomer. The frequency of these tests shall be such to insure
the integrity of equipment and adherence to proper work practices.

3) For waste material and contaminated equipment handling,
see Section VI (c¢) and VI (d) on Labeling and Posting.

AST 00007142
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Sanitation
a) General

Storage or consumption of food, storage or use of containers
of beverages, application of cosmetics or smoking are prohxblted
in regulated areas.

b) Showers and Hand Washing Facilities

Showers, hand washing facilities, and soap and water shall
be available to all VCM workers.

c) Clothing

Clothing saturated with vinyl chloride monomer or with other
process streams containing vinyl chloride monomer shall be promptly
removed and replaced with uncontaminated clothing.

Monitoring and Record-Keeping Requirements
a) Workplace Areas

1) Concentrations of vinyl chloride monomer in the regulated
area shall be monitored at strategic sampling points. Adequate
records of these concentrations shall be maintained and held
available for inspection for a period of twenty (20) years.

2) A. Sampling frequency and patterns shall be adequate to
- represent the regulated area environment and to demonstrate
proper work practices and the integrity of the equipment.

B. Vessel environments shall be periodically monitored
.at frequent intervals for vinyl chloride monomer concentra-
tions during the times they are occupied by an employee.
Summary records of these measurements shall be maintained
for twenty (20) years.

3) VWhere the manufacturing process is located out-of-doors,
a sampling station should be located down wind of the operation.

b) Personal Monitoring
Sampling shall be of such frequency and pattern as to represent
levels of exposure of employees to vinyl chloride monomer. In no

case shall the sampling be done at intervals greater than six (6)
months. Records shall be maintained for twenty (20) years for all
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