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SHELL CHEMICAL COMPANY
A DIVISION OF SHELL QIL COMPANY
(ONE SHEIL PLAZA
™~ . - PO BOX 2443
HOUSIOM, TEXAS 77001

March 6, 1974°

. “9?:5‘;—5‘!:{:
The Firestone Tire & Rubber Company PSR
1200 Firestone Parkway o
Akron, Ohio 44317 . S SO PR S SR
Attention Mr. W. P. Bray e - . o
Gentlemen: . : ;

Attached for your information and use within your company is
a copy of the statement presented by Shell at the OSHA hearing on VCM
. manufacture and use February 15, 1974,

During the heariny, expert testimony was given by Dow Chemical
Company, and by Professor Cazare Maltoni, Instituto di Oncologia, Bologna,
Italy as to the effocts observed in suphisticated tests of animals exposed
long term to various levels of VCi. B. F. Goodrich testified also as to the
discovery of angiosarcoma in livers of certain polyvinyl chloride workers
at autopsy. Some follow-up repcvts on the incidence of angiosarcoma are
found in the Wall Street Journal February 19, 1974 page 6, Chemical Engineéring
News February 25, 1974 and (hamical leek February 27, 1974, We would urge
you to make arrangements with the OSHA recorder to receive a copy of the
full testimony at the hearing uien available. =

Enclosed is a copy of aur vinvl chloride safety data sheet which
we have revised, based on t2stirony given at the hearing, to give more
explicit warning or ilie potenzralities associated with exposure to VCM. . In

- this version of the safaty daza sheet, we specifically reTerence the

information from Professor idltoni that cancer dévelopment nas been noted in
rats dowa to VCM exposuies of 250 ppa and also the information that exposure

to VCM may b2 impidcated fn devsiormiznt of liver cancer in some polyvinyl
chloride workers, In view of this information, we now rate VCM as a health
hizard 3 (using the Naticnal Five Protection Association rating system) and ,
recomend air pack or suppliad i~ respirator for personnel protection

where such protection is reanived,

: He are now prepariny  vur axternal distribution an expanded

B description of the sampling :nd aaaiyiical techniques we have been using
to determine VCM concentration i woirkers' breathing zones. When this
description is ready, {probaniy abuu® itarch 16, 1974) we shall send you a copy.
As you .know, we have adoitied oy i..ornai working level of 50_ppm
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‘maximum VCM exposure over eight hours for our operations. We believe
that the periodic use®of breathing zone analyses has helped considerably
in keeping significantly below this level.

Very truly yours,
SHELL CHEMICAL COMPANY

R. J. Reynolds
Manager, Vinyl Ch]oridg

Attachment

OCC 017676




. . SHELL CHEMICAL STATEMENT
70 OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION -
CONCERNING POSSIBLE HAZARDS OF VINYL CHLORIDE MANUFACTURE AND USE ~ <

Mr. Chairman: )

My name is Richard J. Reynolds, Manager Vinyl Chloride, Shell
Chemical Company, I am accompanied here by Mr. Howard L. Kusnetz, Manager '
of Industrial Hygiene, Shell Qil Company and Dr, R L. Maycdtk Manager
"Environment and Safety, Shell Chemical Company. The She11 q11 Company and
jts division, the Shell Chemical Company, are pgleased to be able to
participate in this fact-finding hezring on the possible hagards of vinyl
chloride manufacture and use, We are especially apprecjative that the
U.s. Department of Labor called this hearing before publishing any proposed ’
regulat1on. / g
Shel] Chemical Company manufactures vinyl chloride monomer (VCM)
at Deer Park, Texas (near Houston) and at Norco, Louis&ana (near New Orleans)
B We emtered the viny] chloride industry only recent1y and produce only the
" monomer, Our remarks will be Timited to this segment of the industry only.

Shell's facilities comprize large, continousiy operating process

units closely integrated and requiring minimal manual attention or exposure to

- feed and product streams. Production 1n the unit at Deer Park, Texas was

- started in August 1971. Production in the Norco unit was started. in

October 1973, Design production capacity is<about 1,200 tons VCM per day at
Deer Park and about 1,000 tons VCM per day at Norco. At Deer Park about
twenty perscns are involvad dirsctly in the day-to-day operation of the VCM
unit. Approx1mate]y twenty-five adaivional employees are involved less
continually with VCM manufactura during thé regular parformance of their dutics
in maintenance, shipping and supervision. THus,” at Deer Park, about 45,
workers out of a total chemical pla..t staff of 1,300 are concerned with VCM
manufacture on a regular basis. At Norco, a similar number of direct VCM
workers are required but fewer shipning personnel so about 25 workers of a
total chemical plant staffof about 370 are involved on a regular basis with
VCM manufacture. ’

The principal raw materials used in our VCM production units are
ethylene and chiorine. At both Houston and Norco the ethylene is received by

o
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pipeline. Chlorine at Houston is received by pipeline and at Norco by
rajiroad tank car, Sma]] quantities of dichloroethane are received at both
locations by barge to supplement these primary feeds. At Houston small
supplemental quantities of hydrogen chloride feed are rece1ved via pipeline
and tank truck.

The process technology employed at both Shell VCM units was
Ticensed from Stauffer Chemical Company. In this process, about half of the
ethylene and all of the chlorine fed are reacted to form the main intermediate
which is 1,2-dichloroethane. After purification, the 1,2-dichloroethane is
heated in a furnace to form product VCM and the main byproduct, hydrogen
chloride. The product VCM is purified to greater than 99.9% purity by
‘distillation and stored as a liquid under its own vapor pressure. The .
byproduct hydrogen chloride is recovered by reaction with the remaining half,
of the ethylene feed and with air to form additional 1,2-dichloroethane.
Minor byproducts of the process include: carbon oxides, chloroform, carbon
tetrachloride, ethyl chloride, the isomeric dichloroethylenes, the isomeric
trichloroethyleres and trichlorcethanes, tetrachloroethanes, and the isomeric
chlorinated butanes.

The process is a continuous one. The reactants, intermediates,
byproducts and product VCM are ccntained'wifhin the process equipment in
a closed system except for a continucus stream of waste process nitrogen
which is vented from a high stack after water scrubbing, Occasionally there
may be minor vents such as from loading arm drainage or leaks. The process
equipmant 72 enanzd only Tor mointararcs, 04 than enly after washing
follc.2d by rorcing of fazd, profuzy; or L,,.cd_uts contants. Mainisrance.
cperations are generally infrequent (maintenance shutdowns are scheduled only
.once or twice a year). The rensral nrecations for containing and purging
organic materials in large chemical process equipment are well known to us
as a result of our long history of manufacture and handling of flammable

materials and chlorinated compounds.

When the process technology was licensed, a substantial compilation
of toxicological information on VCM and associated feed and byproduct compounds
was received from the ]itensor. Also we had available considerable other
toxicologic information deaiing with compounds already handled by Shell Chemical

"
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such as chlorine, ethylene and ethyl chloride. This information is avaflable

~to the public in toxicologic reference works; therefore, we will avoid

requoting it here,

, Initial review of the VCM process toxicology information available-
to us in 1969 and 1970 led us to conclude that additional studies of our
own were not required. Thereafter, in a paper delivered at the 1970
International Cengress on Cancer by Viola etal, (1) it was reported that
tumor development was observed in rats exposed repeatedly to high concentrations
of VCM. The exposure levels in the Viola work {30,000 ppm) were grossly in
excess of published standards. Nevertheless, the report raised a new concern

. as to what hitherto unknown effects might be” expécted with exposure to lower

levels. Thus, we accepted an invitation by the Manufacturing Chemists
Association to participate with others in the industry in sponsoring an
exposure study to elucidate the possible effects of VCM at much Tower levels
and to‘partic1pate in an epidemiology study. These programs were described

>

. jn detail to you by the Manufacturing Chemists Association today. Shell

Chemical has prévided financial support and has participated nCt1vely in
these programs from the outset.

From the time our Deer Park unit began VCM production in August of
1971 until early 1973, periodic spot measurements were made of the ambient '
plant air in the operating unit using standard colormetric VCM detector tubes.
A11 measurements were well below the OSHA 500 ppm“ceiling level and the 200 ppm
time we1ghted average Threshold Limit Value set by the ACGIH in June 1972,
From TY“”‘?”“ arpariance with other velztilz and flammible materials, we wire
convidoat ot tha plent ombiont oiv ::n.:z“"d loss than 200 pem VoM but this
could not be verified because the detector tubw#s are not sensitive to much
lewer valuns, It was apparoent that a nzw analytical method would be required
to measure low levels of VCM and also that improved sampling techniques would
be requircd to compensate for the greater effect of variances introduced by
weather conditions and sampling location at low levels. Therefore, a sensitive

gas-chromatographic analytical technique tor VCM in air was developed and

(1) P. L. Viola, A. Bigotti and A. Caputo, Cancer Research, Vol. 31 p. 516 (1971)

-
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sampling was modified to meet the needs of the situation. A copy of the
method is appended. * . )

Based on a developing concern and with the new analytical tools, our

company elected to establish an internal werkirg level of 50 ppm (eight hour

time weighted average) maximum exposure to VCM concentrations in air. This

level and the possible implications and incentives for minimizing

exposure indicated by the Viola work .uwere discussed with our employees in

July-August 1973. On August 15, 1973 we formally advised all of our customers

of our new working level and the reasons for it (copy appended), Along with the

new sensitive analytic technique we had our workers periodically wear an

improved device for taking a continuous sample over eight hours of the air

in worker's breathing zone. Results with the improved sampling and measurement i

technique showed no values in either VCM plant location exceeding the 50 ppm ;

VCM eight hour time weighted average. Special tests were also made to

ascertain the maximum VCM exposure a wnrker might receive under abnormal conditions
~: zat the jeb site. Under some of these conditions, we found values of
IOOprm': 200 ppm VC¥M but theselcnncentratious persisted only for a short time.
Based on these tegts, adiditional precautions and directions were put into

. practice,
‘ In 1973 we began a program of wedical surveillance of VCM workers
who would be regularly-assigned to jons invelving potential or regular
exposure to VCM. Twenty-five wovkers at Norco Qeregg{ven the examination described
below. Forty-tws examinaticns will have besn given at Deer Park when the _
current examination cvcle is complata, _

The annual examinacion prov1des for
(1Y 1haaical hisieny T
(2) Phusical swrmipation by a pBysician
{(3) Labaratory hlosd studins 1rc1ud1ng RRC, hematoesrit,

hemoginbin, WRC, differential count, and platelet count
(4) SMA-12 blood chemistry inrluding serum bilirubin
(5) Routine urinz awmination
(6) 14 X 17 -n hast Seray
[»
Based on existing knowiadge, with the very Yow accumulated exposure of our

workers to VCM we would not expect these examinations to provide any data beyond
that establishing a baso¥1.e {ov subseqrent medical history. In fact, to date,

]
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we have found no Iiver damage or cancer among the Shell participants.

Although we have not been onstream Tong enough to have meaningful epidemiological
data of our own, Shell Chemical is a financial supporter of the Manufacturing
Chemists Association epidemiology study contracted to Tabershaw Cooper

| Associates and described to you today.

In addition to the above actions, we continue efforts to locate
and curtail emissions, should they be. found, throughout our process units
and associated loading areas.

With respect t6 item 6 in the notice of this hearing, Shell Chemical
would favor the route of the regular rulemaking under Section 6(b) of the
0ccupat1ona1 Safety and Health Act for a VCM standafd, as opposed to an
Emergency Temporary Standard. The rulemaking procedure would allow the
orderly development of data.

R
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ﬁ ’ MATERIAL SAFETY DATA SHEET > SRR 1
. infarmation on thus form s furnished sgiely fgr the aurpose of compiiancs with the Qccunsnianal Satery ana Meatth Act of 1970 end shell not be
uead tor gany pthar purposs. Use ar dusermsnation of sl or any part of thig information 1or any othar purpose may result ne wolation of law orcan.

¢ stitute grounds for legsl sction.

SECTION |
1 . EMERGENCY TELEFRONE MO,
MANUFATURER'S Nae Shell Chemical Company . | 713y 473-9461 .
ADORESS (Numbaer, Street, City, Srare, ond ZIP Codel P.0. Box 21063, Houston, Texas 77001 .
CRAEMICAL HAME AND SYNONYMSE TRADE NAME
Chloroethene Vinyl Chloride Monomer (VCM) |

I g —
CHEM CAL anav FORMULA
e

Vinyl Hali

SECTION il HAZARDOUS INGREDIENTS®

. COMPOSI TION b

Vinyl Chloride 100 \
[EXTenacd expogure oF rats to known concentrations of VEM vapor ranging from 30,000-250
ppm has resulted in cancers of a variety of organs, including a rare cancer of the

{iver. No cancers or other effects have been reported in animal exposed to 50 ppm.

After years of exposure to unreported concentrations of VCM and other chemicals asso-
. ciated with PVC production, some workers have developed degeneration of the ends of the
finger bones. A larger than normal percentage have shown some degree of liver abmor-

- - .

r mality. A few have developed the same rare form of liver cancer found in the rat
-~ studics. Where the human exposurs levels are known (160 ppm average over 17 vears), ad
clinical 1llness or overt condition attributable to VCM was foum'i. Some blood test
values appeared to be altered, however. Detailed reports of the toxicological studies
_ lare available for examination in the Plant Safety Office. In view of the above, VCM
¥ |must be accorded the precautions appropriate for a cancer-suspect agent.
SECTION (1l PHYSICAL DATA T ' ]
. ZOILInG 30,57 T 5 SPECIFIC GRAVITY Hz0=1) e @ 0.51 :
:/apor‘. BRIIILSE \mmrig) 0 530 F. . 2586 zgnvcoel_p{ut.';?%arnx_s ) 10- !
|~ VAFQR GENSITY (AIR=1) EVAPORATION RATE
2,15 e =1
“SOLUBILITY iIN WATESR -
. " Slight .
APPEARANCE AND ODOR  LOIOrless, sweet, smel‘I‘Jt‘ng" gas. ovdor tnreshold about Z50 ppm, but .
.1 olfactory fatigue occurs, so odor cannot be relied upon to provide warning of ]
hazardous levels,
SECTION IV FIRE AND EXPLOSION HAZARD DATA
FLASH POINT (Method used) o L FLAMMABLE LIaiTS Lel Uel
_ ~ EXTINGUISHING MEDIA COZ’ dry chemicals . . X
r SPECIAL FIRE FIGHTING PROCEOURES  Dp not use water except as a spray or fog.
o = .
Wear self contained breathing apparatus,
UNUSUAL FIRE AND EXPLOSION MATANDS -,
Handle as an extremely flammable liquid and pas, Material |
is under pressure- ‘ l

MSDS-645-4

*Madified by Shell Ot Campany
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R SECTION V HEALTH HAZARD DATA e

THRIINOLD LT vALuE OSHA - 500 ppm (ceiling); ACGIH ~ 200 ppm (TWA); Shell - 50 ppm (TWA)
IFFECTA O ovERLirosunr wee oection LT ALsO, exXposure to very high concentrations may cause .
asphyxiation, persistent irregular heartbeat, unc nsciousSness, nausea, or dizziness. | ~N

Liquld on body or clothing may cause freezing or lead to above symptoms via overex-
—rposure from 1ng| a%og or- systemic absorption.
u(nGtqu AND F.RST AtD PROCE
Remove gictim to area free of vinyl chloride vapors. Give

artifiéial respiration 1f necessary. Remove contaminated clothing
ot: fz superv1sor immediately of spills

Remove from eves with large amounts of water. O

SECTION VI REACTIVITY DATA

STABILITY CoMbITIONS TO AVO'D
UNSTABLE X void gunl an

STABLE

INCOMBATIBILITY (Moateriols 1o avaid)

air, oxygen
AAZARDDUS DECQMFOS T ON PRQOUCETS .
H Cl, CO and phosgene on combustion !
coun.'nons 'ro AYOLD
HAZARDOUS MAY GCCUR X |air, sunlight and /or heat
POLYMERIZATION

WiLL MOT OCCUR

. SECTION VI SPILL OR LEAK PROCEDURES

CF stes m“u??uu TASEMATIWIAL 13 RLVEASED OR $#11LEQ .
o - = FLAMMABLE, Remove all gources of ignition. Remove all

Eersonnel not wearing vrotection equipment shown in Sect. VIII. Use forced

- ™
vantilation from oxplosion-proaf equipment. Allow to evaporate .slowly.
NASTE 0:5R0SAL METHOD i
S"""% Do not permit material to enter sewers, Use controlled evaporationm.
Guard against fire and explosion hazards.
. SECTION VIIl SPECIAL PROTECTION INFORMATION
" RESPIRATORY PRCTECT f .
: PIRATORY PRCTECTION (Spectly tvbe) 4 4v pack or supplied air respirator as. required.
FENTIZATION ' VEEALSHIAST Pighly recormended (lise ewxolosion oroof equipment)
- | mECHANILAL (General) ’ OTHER
FRSTECT. vE 302028 . L, ErTTTIITN .
Rubber - {Chemicgl gogeles and/or face shieids ‘
OTHER PROTECYIVE EQuiPMENT ‘ ! -
' To prevent all contact with body as reguired.
. "SECTION IX SPECIAL PRECAUTIONS
SRLCAUTIONS TO BE TAKEN I NANDLING AND STORING Pravent any leakage. Provide sufficient ventilation
L. ]
to prevent high concentrations. Keep away from all sources of ignition, Handle as
an extremely flammable material which is stored under presgsure,
AVOID BREATHING VAPOR
. - o
D. M. Sheets, Supervisor L ebart e teen o ey ExPALAAED OB PLIED REARD 5 2
Regulatory Affairs - Chemical Producrs JaE eiaresy O TneaE PATA 0R THE RLRULTA TO BE DeTAINC rROM THE =
v [} 1} '
Shell Chemical COﬂpdl’lV -:::3:. A::::::f:zv n:‘:‘-::; :ru::l ?:tl'::::vw :;::::::;:'.:::‘:? <
—— v——-—- /5 — PAGCEOUALE ANE NET ADHEAED YO AB STIPULATLO IW Tut DATA BwifT. U
AV A il S S I T T
re e - - - et o ammamt € BAFETY PANEEDUALS AR FALLAWAY . Pumtien Q
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