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Occup. Health & Safuty Lestier 10: 3-4, March 22, 1
Dr. Cesare Malteni of Italy, uliose earlier studies on viny.'l chloride exposure figured promi-
nently in the OSHA standard, now reports that tumors have begn found in laboratory rats ex-
posed to as low as 25 ppm o!’ vinyl ehoride and poxsSbly 10 ppm. At & meeting ecalled by

OSHA, HIOSH and NIEHS to hear and evalunte new data on vinyl chloride for standard-setting
purposes, Dr. Maltoni made ths following points: (1) In experimental animale, principally’
Sprague-Davlsy rats but including other specics az well, tumors have beon found st propres-—
sively lover levels of vinyl chloride exposure—in = faw cases almest down to 1 ppm. All of
the anfmals uwere paraitted to live a lifespan, none being macrificed. Nevhorn rats were
especially sensitive, (2) Tumors vere found not only in the liver bur also in the brain,
lung, kidneys and other organs. Dr. Maltonl said this result showed that workers exposed to
winyl chloride should be monitored not only for liver damage, inecluding anpiesarcoms, but for .
other organs as vel). In addition to the tumors, cancer precursor dvsplasias wvere found in

.the.-1fvers of many snimals, (3) Sigaificant levelsm of tumors wers found in- the -rats-at 50

485/80x

(4B6/80x

prrm at various durations of expesure in vhat Dr. Maltont DLelieved was o significant dusc-
response telationship. Many dn the audlence took issue with br. Maldtend's finddnp:. Yor
example, Dr. W. Clark Cooper of Berkeley notcd that worlers exposad te viny] cliloride biive
been monjtored for multiple sitcs far a number of vearr. In his oun presentatieon, I'r. toeper
exicnded the earlier studies of Drs. Tabershaw and Gaffoexr which indicated srme excess ot
cancer uralhs in workers cxpesed (o viny] chilos{de but came Lo no cenclusicn on a causal
relationship. In his analysis, in which 3,000 addftiona] workers werc evaluated in follow=
ups, the total number of deaths increased from 343 to 707, with some fnercast in cancery of
the digestive tract, central nervous syetem and some in the respiratory tract. But Dr.
Cooper said that, if anvthing, his analysis was even mars inconclusive on causal) relaticn=-
ahips with vinyl chloride. -—Condensed from text

¥iny}l Chloride Dectector Sensitive to Below ppb,
Chem. & Eng. News 58: 43, 4April 7, 1980.

The ability to detect traces of vinyl chloride has been extended a thousandfold tu measure
Jevels helow parts per billion, report scientists at the University of Colnrado and Lational
Oceanic & Atmospheric Administration Aeronomy Laboratory in Boulder. The dovelopoent depends
on a conventional nickel~63 electron capture detector in which the nitrogen carrier fas is
doped with nitrous oxide (N.0). The "dramatic improvement" in sensitivity ia duc to a veae-
tion In the detector of vin¥l chloride with 0°, uhich forms vhen nitrous oxide reacts with
sloctrens at 350" €. Because of the high sensitivity, alr samples could be collected $n
cigarctie-pack-nized devices worn by workers. I applied, the method vould elimfnate "all of
the complex handling, storage, and desorption procedures” now beinp used to measure vinwl
thloride in industrial sertings. ==Toxt reprinted

Palvch)orinated Biphenvls (PCRg): Finnl Amendment to the Disposal Requirements for DCB

Capaciters fin Chemival Wagte Landfills. Invironmental Protoction Agency.
Fed. Reg. 45: J0473-20473, March 28, 1980.

Action: Final rule. On Xovember 21, 1979 TPA requestcd commcnt on a proposcd amendment
aodifying the disposal provisions of the PCB regulation (43 FR 7150, February 17, 1978;
supcrseded by 44 FR 31314, May 31, 1979). The November amendment proposed to extend the
deadline for allowing disposal eof large PCB capacitors in chemicsl waste landfills from
January I, 1980 to thirty days after EPA anncunced that an Annex I incinerator was approved
and operatfonal for disposal of I'CB capacitors. That amendment is being promulpated by this
notice with certaln modifications. First, LPA s creating small PCB capacitors owned hy
sanulavturers of PCD capacdters or equipnent 1lie same as larse PCB capacitors for purposes of
digponal.  Sevend, TFA vill permit dispesra) of capacitors fn chemical vazte landfilla uantil
March 1, J9B). Third, the Assistant Administyater for Pesticides and Toxic Substances mav
authorize the reopening of chomical vaste landfflls afier Mareh 1, 1981, for dispasal of PCS
capitcitors under spevificd conditions,  Tourth, EPA will requive all I'CH capacitors to he
containerized and packed with adsorbent miterial prior to their dispusal in a chealeal waste
londfi13., Effeciive Maxch 28, 1980, ~=Summary
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The purposc of th:s pamphlet is to
give employees, as well as the gen-
eral public, an overview of the dan-

sy - VINY) ehloride i is the baf.;lc tngre-
wahgdient in making polyvinyl chloride
> 4‘ (PVC), which is used in about 55
¥ percent of today's plastic products,
“»AS such, jtis animportant element in
“today’s technology and economy. It
is possible to work with these sub-
stances in a manner that will not
.. cause iliness. But doing so requires
4 ;&,an understanding of the hazards in-
“¥*"volved and of the measures neces-
$5ary to eliminate or rednce these
hazards. i
The following pamphlet contams

¢-general infarmation only. It shouid _

not be considered a substitute tor
5. any of the provisions of the Gccupa-

tiona! Safety and Health Act or for

any regulations issued by the U. §.
=5 Department of Labor's Occupa-

tional Safety and Health Administra-

tlon_
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Endangered Workers

Most job health hazards—such as lead, mercury, and silica—~have
been recognized for decades or centuries. But vinyl chloride, a gas
used in the production of more than haif of today's plastic prod.
ucts, has only recently been shown to be highly dangerous.

Until January 1974, the gas was generally considered of low
toxicity. Then it was found to cause a rare form of cancer of the
!aig'ler—-angiosarcama—which cannot be diagnosed until it is incur-

e,

Viny] chloride (VC), which has always been handled with rela-
tive care, since it is both explosive and highly fiammable, is the
basic ingredient in making polyviny! chloride (PVC).

PVCisall around us. The chances are you ride to work on a vinyl
seat, walk across vinyl-tiled floors on PVC-soled shoes, eat
sandwiches wrapped in PVC from a viny! tablecioth, relax to the
sound of PVC records. Infants suck on FVC pacifiers.

Although studies are continuing in both government and private
laboratories, no one has yet discovered any danger in these
finished praducts. By the time the plastics reach this stage, most of
the vinyl chloride has been chemically locked into the PVC and
will not come out again.

The danger comes during the production process. Three basic
steps are necessary to the production of vinyl products. First the
vinyl chloride, or ‘“‘monomer,'” is produced in a closed process,
usually involving a reaction between ethylene and chlorine.

The VC monomer is shipped as a compressed, liquefied gas to
plants that produce the PVC resin. Batches of VC are
“polymerized”” by mixing them with catalysts in giant vats or

_reactors.

After drying, the PV resins are compounded by the addition of
stablizers, lubricants, and plasticizers. Before being shipped to
fabrication plants, the resin may be converted to pellets, powders,
pastes, or film.

The fabrication end of the PVC industry covers a huge range of
processes in which the PVC is turned into its myriad of finished

products.

In the United States there are 15 monomer plants employing
about 1,000 workers, 36 PVC plants with 5,600 workers, and some
7,500 fabrication plants with about 350,000 employees. At each
stage there are certain potential trouble spots where the VC gas
may escape into the air and reach the workers.

—~— e e e e s L 2and
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Both monomer and polymerization plants face the problems of
random leaks from pump seals, compressors, valves, gaskets, and
storage tanks. Both must also deal with reducing the amount of the
gas that escapes during quality control sampling. During loading or
unloading of the monomer, tank car workers may be exposed to
high concentrations in the air.

Because of the danger from fire and explosion, the plants are
usually spread over sites of several acres, with the result that the
VC gas is not confined to small areas, but often can be found in low
levels throughout the plant,

Most plants that produce the basic monomer are open-air opera-
tions and generally have lower concentrations of gas in the air than
polymerization plants. .

The highest exposures in the entire industry apparently are
those experienced by the workers who climb into the polymeriza-
tion vats or reactors o chip out the PYC résidue. In the past, these
cleaners were surrounded by concentrations as high as 1,600 parts
of VC per million parts of air; exposure levels for reactor cleaners
still may reach 500 parts per million (ppm). Fourteen of the 16 men
who have died from VC-related angiosarcoma in the United States
had, at one time ar another, been vat cleaners.

By the time the PVC reaches the fabricating plant, the danger is
the small amount of VC gas that was not chemically locked into
the PVC. These may lcak out of the PYCin processing or handling.
The fabrication procedures that hold the most potential for expo-
sure involve mixing and heating the resin, as in exj;rudmg PVC
around an electrical wire, The heat may drive off anyremammggas
into the workplace air. R

What It Can Do to You

In addition to the danger of angiosarcoma of the liver, recent
studies of workers exposed to VC show that they have higher than
pormal rates of cancer of the lung, brain, and bone marrow.
Suicide rates were found to be twice normal’in one study of 161

workers in 2 Kentucky plant.

Vinyl chloride’s attacks are slow; the cancers, for example, may
not show any symptoms until 15 years after the beginning of a
worker's exposure.

g
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Prevention of Viny! Chioride Poisoning

The basic protection from VC must come from engineering con-
trols: avoiding leakage of the gas into the air. Under the Occupa-
tional Safety and Health Act, this is the responsibility of em-
ployers, many of whom have expressed doubts about being abic to
meet the stringent OSHA standard of one part per million of VC in
the air, averaged over an 8-hour day, with a maximum peak of five
ppm.

If these limits are not met, employers must reduce exposures to
the “‘lowest practicable fevel,"* and personal respirators must be
made available to the employees who are exposed. In certain

situations, employees have a choice as to whether or not to wear

respirators. Until April 1, 1976, a worker can decline to wear a
respirator when the VC concentrations are above one ppm but not
above 25 ppm.

Federal Standards for
Vinyl Chloride Exposure

The OSHA standard for viny! chloride exposure, although prom-
ulgated in October 1974, to take effect January I, 1975, was held in
* abeyance pending action on a suit brought by the plastics manufac-
turers. Under a decision by a special three-judge panel of the
United States Second Circuit Court, the standard went into effect
April 1, 1975. The plastics manufacturers have indicated that they
intend to appeal this decision to the U. 5. Supreme Court.

The standard applies to the **manufacture, reaction, packaging,
storage, handling or use of VC and PVC’* but not to the handlingor
use of finished PVC products. PVC is considered a *‘finished
product’ when it has passed through all production steps that
involve mass meiting. The standard, for example, would cover
such operations &s molding, extrusion. banbury mixing, and

9alenderin3. it would not cover thermoforming or blister packag.

ing.
Although the standard sets an sir concentration limit of one ppm

L — —r
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of vinyl chloride on an average over an 8-hour workday, and a five
ppm allowable peak exposure, it sets no deadlines for manufactur-
erstoreach such levels. The technology involved istoo uncertain.

But the employers must draw up plans for reaching the standard
levels, and make those plans available to OSHA.

Because of the wide variety of types of plants involved in
polyvinyl chloride production, the concept of an *‘action level*
has been made part of the standard.

If 2 fabricating plant tests its air and finds that VC levels are less
than 0.5 ppm (*‘action level’), the plant is effectively exempted
from much of the rest of the standard. If less than 0.5 ppm is in the
air, the employer is exempted from further monitoring unless
changes are made in the processing, or there is other reason to
believe the levels may have risen.

When the manitoring reveals VC levels above one ppm, the
employer must set up a regulated arca within the plant—that area
in which the dangerous amounts are found—and restrict it to
*‘authorized personnel."* A daily roster of such persons within the
area must be maintained.

Employees must be informed of the cancer risk associated with
VC, instructed in the proper use of respirators, and made aware of
work practices that could release dangerous quantities of the gas.

All employees exposed to levels higher than 0.5 ppm, whether
they wear respirators or not, must be given free medical examina-

tions, including blood tests, once a year. Workers with more than,

10 years exposure must be examined every 6 months,
Records of exposure must be kept for at least 30 years, and the
results made available 10 employees or their authorized represen-
“tatives, Medical records must be held 30 years; or 20'years after
employment, whichever is longer. Copies of medical records must
be furnished to a physician on request of the employee.
Warning signhs in regulated areas and labels on VC and un-
finished PVC containers must include the words *'cancer-suspect
agent,'”
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U.S. DEPARTMENT OF LABOR

Reglonal Offices for
Occupationel Safety and Health

AEGION | (CT, ME, MA, NK, RI, VT)
18 Qiiver Sireet

Baston, MA 02110

. Tetephone: (617} 223-6712

REGION U (NY, RJ, PR, VI, C2)
Room 3445, 1 Astar Plaza

1515 Broadway

New York, NY 10038
Telephonae: (212} 971-3041

REGION I (DE, BDC, MD, PA, VA, WV)
15220 Gateway Center

3535 Market Streat

Philadephia, PA 19104

Teilephone: (215) £87-1201

REGION IV (AL, FL, GQA, KY M3, NC, SC, TN)
1375 Peachtree smm. N.E

Sutle 387

Atlanta, GA 30309

Telaphane: (404) 526-3573

REGION V {iL, IN, MN, M!, OK, Wi)
230 South Dearborn

32n8 Fioor

Chicago, IL 60604

Telephone: {(312) 353-471€

REGION Vi {AR, LA, NM, OK, TX)
555 Gritfin Square

Roem 602

Dallas, TX 75202

Telephone: (214) T4§-2477
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REGION VIt (IA, K8, MO, NE)
811 Walnut Street, Room 3000
Kansas City, MO 64106
Telephone: (816} 374-5861

REGIONR VHI (CO, MT, ND, 8D, UT, WY}
Aoom 15010, Fedara! Bkig.

1981 Stout Street

Denver, CO 80202

Telephone: {303} 837-3883

REGION IX (CA, AZ, NV, HI)

Box 36017

450 Geiden Gete Averve - - -
San ‘Francisco, CA 94102

Teilgphone: (415) §56-0588

REGION X (AK, ID, OR, WA)
Fedaral Office Bldg., Room 6048
903 First Avenue

Seattle, WA 98174

Telephone: {206} 442-5930
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