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SHELL CHEMICAL STATEMERN
TO OCCUFATIOMAL SAFETY AND HEALTW ADMINISTRATION
CONCERNING POSSIBLE HAZARDS OF VINYL CHLORIDE MARUFACTURL AND USE

Mr. Chairman:

My name is Richard J. Reynolds, Manager Vinyl Chloride, Shell
Chemical Company.'é;Q am accorpanied here by Mr, Howard L. Kusnetz, Manager
of Industrial Hygienz, Shell Qi1 Company and Dr. R. L. Maycock, Manager
Environment end Safety, Shell Chomical Company. The Shell 011 Company and
its division, the Shell Chemical Cempany, are plcased to be able to
participate in this fact-finding hearing on the possible hazards of \inyl
chloride munufacture and use. Ue are espacially appreciative that the
U. S. Department of Labor called this hearing before puhliching an: proposed
regulation.

Shell Chamical Company manufactuies vinyl chloride monomer {VCM)
at Deer Park, Texes (nzar Houston) and at Morco, Louisiani (near Ne+ Orleans).
We entered the vinyl chloride industry only recently and produce oniy the
monomer. Our remarks will be Tinited to this segment of tha industry only.

Shell's Taciiities comprise large, contincusly operating process
units closely integratod and reg.iving mintnal manual attention or exnosuras o
fecd ond product streans,  Production in fh» unit at Deoer Park, Texas was
started in August 1871. Produciion in the Morco unit was started in
October 1973, Design production capacity is about 1,200 tons VCM per day at
Doer Park and about 1,000 tons ‘Ci par day at Norco. AL Deer Park ahout
twenty rersons are involved direztiy in tha day-to-dav cpseration of the VOM
unit. Appreximately twenty-five alditiona] eoployees ara involved less
continually with VCM manufacturs during tho vegular perforuance of their duties
in maintenance, shipping and supazrvision, Thus, at Deer Park, about 45
vorkers cut of a total chamnical plant sta®v of 1,300 are concerned with VCH
mnuracture on a regula- basis. At Noreo, o similar nunbzr of dirzct VCM
workars are requirad hui fower chipping personnel so aboui 25 workers of a

oo
sl

tocal chuomicel plant stei{ of atout 370 are invelved on 9 ragular basis with
VO manufacture.
The principat vaw matericls used ia cur YCM praoduction units are

eloylene and ohioprine, [t Dol Nwiston and MHoree the athylene is receivad by
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pipeline. Chlorine at Houston is received by pipeline and at Norco by
railroad tank car. Small quantities of dichloroethane are received at both
Jocations hy barge to supplement these primary feeds. At Houston small
supplamental quantities of hydrogen chloride feed are received via pipeline
and tank truck.

The process technology employed at both Shell VCM units was
licensed 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-dichlorcethane is
heated in i 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 undar its own vapor pressure. The
byproduct hydrogen chloride is recovered by reaction with the remaianing half
of the ethylene feed and with air to #ﬁéghﬁdditional 1,2-dichloroethane.
Minor byproducts of the process include: carbon oxides, chloroform, carbon
tetrachloiide, ethyl chlciride, the isomeric dichloroethylenes, the isomeric
trichloroethylenes and trichlorcethanes, tetrachloroethanes, and the isomeric
chlorinated butanes.

The process is a continuous one. The reactants, intermediates,
byproducts and piroduct VCM are contained within the process equipmant in
a closed system except for a continuous stream of waste process nitrogen
which is vented from a high stack after water scrubbing. Occasionally there
may ba minor vents such as from Toading arm drainege or lcaks. The precess
equipmant is opaned only for maintenance, and then only after washing
followad by purging of fead, product, or byproducts contents. Maintenance
operations are generally infroquent (maintenance shutdowns are scheduled only
once or twice a year). The ganeral precautions for containing and purging
organic materials in large chemical process egquipment are well known to us
as a result of our long history of manufacture and handling of flammable
materials and chilorinizted compounds,

Hhen the process technology was licensed, a substantial compilation
of toxicological information on YCM and associated feed and hypreduct cospounss
was received from the Ticensar. Alsc we had available considerable othor
toxicologic information deeling with comsounds alieady handled by Shell Chemical
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such as chlorine, ethylene and ethyl chloride. This information is available
to the public in toxicologic reference works; therefore, we will avoid
. requoting it here,

Initial review of the VCM process toxicoiogy 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 Congress on Cancer by Viola etal, (1) it was reported that
tumor davelopment 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. Nevertneless, the report raised a new concern
as to what hitherto unknown effects might be expected with exposuie 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 lower levels
and to participate in an epidemiology study. These programs were iescribed
in detail to you by the Manufacturing Chemists Association today. Shell
Chemical has provided financial support and has participated actively in
these programs from the outset.

From the time cur Deer Park unit began VCM production in August of
1971 until early 1973, periodic spot measuremznts were made of the ambient
plant air 1in tha operating unit using standard colormetric VCM detector tubes,
A1l measurements were well below the OSHA 500 ppm ceiling level and the 200 ppm
time waighted average Threshold Limit Value set by thz ACGIK in June 1972.
rrom previous experience with other volatile and flammable materials, we were
confident that th2 plant ambient air contaired less than 200 ppm VCM but this
could not be verified because the detector tubss are not sensitive to much
lower values. It was apparent that a new analytical method would be required
to measure low levels of VO end also that improved sampling techniques would
b2 required to compensate for the greater effect of variances intvoduced by
weather conditions and sampling location at low levels. Therefore, a sensitive
gas-chromatographic analytical techniqua for VCM ir air was developed and

(1) p. L. viola, 4. Bigotti and A. Caputo, Cancer Rascarch, Vol, 31 p. §16 (1571)
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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 w1th the new analytical tools, our

~ company elected to establish an internal ;:andékd of 50 ppm (eight hour

time weighted average) maximum exposure to VCM concentrations in air. This
Soudl standasd and the possible implications and incentives for minimizing

exposure indicated by the Viola work were discussed with our employees in
July-August 19;3 On August 15, 1973 we formally advised all of our customers
of our new 5 ;tanéﬁ? 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 continuaus zample over eight hours of the air
in worker's breathing zone. Results with the improved samaling and tueasurement
technique showed no values in either VCM plant location exceeding the 50 ppm
VCH eight hour time waighted average. Special tests were 2lso made o
ascertain the maximum VCM exposure a worker might receive under abnormal conditions
at the job site. Under some of these conditions, we found { values of
100 ppm - 200 ppm VCM but thess concentrations persisted only for a chort time.
Based on these tests, additional preqa§tions and directions were put into

practice.

In 1973 we began a program of medical surveillance of VCH workers
who would be regularly assigned to jobs dnvolving potential or regular
exposure to VCM. Twanty-five workers at Norco were given the examination described
below. Forty-two examinations will have heen given at Deer Park when the
current examination cycle is complete.

The annual examination provides for:

(1) Medical history

(2) Physicai examination by a physician

(3) Laboratory blood studies including RBC, hematocrit,
hemoglobin, VBC, differential count, and platelet count

4) SMA-12 hlood. chomistry including serum bilirubin

5) Routine urine examination

6) 14°% 17 P-A Chest X-ray

P T T
3

Based on existing knowledga, with the very low accurulated exposure of our
workars to VOM we would not expect these examinations to provide any data beyond
that establishing a baselinc for subscyuant medical histery. In fact, to date,
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we have found no liver damage or cancer armong the Shall participants.

Althodgh we have not been onstream long 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 to item 6 in the notice of this hearing, Shell Chenical
would favor the route of the regular rulemaking under Section 6(b) of the
Occupational Safety and Health Act for a VCM standard, as opposed to an
Emergency Temporary Standard. The rulemaking procedure would allow the
orderly development of data,
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SHELL CHEMICAL COMPANY

A DIVISION OF SHELL QL COMPANY
ONE SHILL PLAZA
N\ . HOUSTON, TEXAS 77002

August 15, 1973

INTUSTRIAL CHEMICALS DIVISION

Gentlemen:

The recessity for limiting and controlling human exposure to high
concentrations of vinyl chioride h:s been long recognized by industry. A
500 ppm ceiling value is specified by the Department of Labor, urder the
Occunational Safety and Haalth Aci, 25 the pzrmitted employee exposure level to
vinyi ecaloride. The most receni barmfacturing Chemists Association safety
data sheat for vinyl chlovide repirts this value. A copy of this data sheet
is enclosed for your iniciimation.,

In June of 1972, the Amzrican Conference of Governmental Industrial
Hygienists (ACGIM) cdopi-d an eicht hour time weighted average Threshold
Limit Value (TLV) of 230 ppn {vol/vel) for vinyl chlaride. Documentation
covering the considerations Jeading to the adoption of this value may be
obtained by request to the Chairm:n, TLV Committes, American Conference of
Governmental Industrial Hygienists, P. 0. Box 1937, Cincirnati, Ohio 45201.

While the ACGIH adonted a 200 ppm Tevel for vinyl chloride, the
TLV Decumentation cites siudies waich recomnend levels from 50 ppm to
530 pom. As you may be aware, the ranufacturing Chemists Association has
centracted with independent consultants, on pehalf of a gircup of vinyl chloride
producers and consumers to conduci aniril exposure studies and a comprehansive
epideniology study of vinyi chloride workers., It is hoped that results from
these studies will aid in clarifying what exposure limitation would be most
apprepriate,  Howaver, until these rasulits are available and in view of the
range in recommandations, we considered it prudent in our operations to
establish a vinyl chloride TLV of 58 pom; further, measurements indicate that
this is a feasible level for us. W2 urge you to give consideration to the
vinyl chloride exposure levels which may be appropriate for your operations.
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. We would be pleased to make available our techniques for
measuring low concentrations of vinyl chloride if you would consider them

helpful.

Attachment:

Very truly yours,
SHELL CHEMICAL COMPANY

R. J. Reynolds
Manager, Vinyl Chloride
Businass Center

MCA Safety Data Sheet SD-56 (1972 Version)
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Shell Method Series 854/73

DETERMINATION OF
VINYL CHLORIDE MONOMER IN AIR
Gas Chromatographic-Flame Detector Method

SCOPE

1. This method is intended for the determination of traces of vinyl
chloride monomer (VCM) in air in the range from 5 to 1000 ppm v/v,

METHOD SUMMARY

2. A one-ml sample of air is analyzed by gas chromatoyraphy on either
of two columns, having quite different selectivity, using a flanie ionization
detector. If a significant concentration is observed the identification of VCM
is confirmed on another type of column, Results are calculated by comparison
with a known standard.

Note 1. CAUTION. VCM is toxic and flammable and should be handled
in a hood away from sources of ignition. The liquid should be kept cool
to avoid polymerization, No copper or copper ailoy should be used in
contact with VCM.

APPARATUS

3.(a) Chromatogrophs with flame detector, sensitive enough to detect 10 ppm
of VCM in one mi of air with at lcast 10% scale deflection on the recorder, under
tha conditions of the method.

(i) Columns, five fzet long by 1/8-inch 0.D., 0.012” wall, stairless stee
tubing, one packed with 80-100 me<h Durapak Carbowax 400/Porasil C and the
ather with Durapak n-octana/Porasi ct

{c) Accessories, one-ml gas-tight syringe, bO-microliter gas-tight syringe,
100-m! glass sample eylinders, vacuum pump for evacuating these; or a bottiz
can be used which con be flushed with the air to be analyzed and then seoam
cepped, |f alass sample cyhinders wiiiv stopeocks arc used, the syringe nesalz
mu.t reach throuniy the stopcock 1nto the storage chamber.

Notre 20 A coulomattic detector in the chionda: modz would provide

spenific response for organic chiondes, eliminating the risk of interierence
from non-chictida atmospheric contamimants. An electron capture detector
would probably (Iso be satisfactory but has not been tested for this

1 waslable from Waters Associates, Fravingham,  Niass,

utihiskad in 1973 Shell ODevelopment Comeany
Printnd i U5 A,
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y 854/73 Shell Method Series

application. Since the non-specific flame detector is used in this method
two different types of column are employed to reduce materially the
probability of an erroneous finding of VCM,

REAGENT

4. VCM, Matheson Company? or equivalent, A lecture bottle is convenient,
PROCEDURE .
5. Set up the chromatograph as described in Table 1. Prepare a 100 ppm

viv VCM in air sample by adding 10 microliters of VCM vapor per 100 m! of
air to a giass sampling vessel or to a serum capped bottle of known volume,
The vapor can be obtained from the gas cap over the VCM hquid in the supply
cylinder by venting the material at a moderate rate through a short length of
tubing and sampling the exit end of the tubing with the 50 m croliter syringe.
Mix the blend by rotating the vessel in a rancdormn manner or by shaking with
previously enclosed glass beads. Analyze one mi of this blend using either
column and note the retention time and the peak height. Repetitive analyses
should agree within about £ 5 ppm., Obtain samples of the air to be analyzed
and analyze them in the same way. |f VCM is found in significant concentrations
repeat tha calibration and analyses on the other column to confirm or refute
the identification of VCM.

Table 1, Conditions for Gas Chromatography

Helium Carrier Gas: flowing 30-40 ml/minute,

Hydrogen: 30 mi/minute, adjtsted for optimum response.
Air: 350 ml/mmute.

Injector and datactor temperaturss: 50-150°C.

Column temperature: Isothermal in the range 20-25°C.

CALCULATION

6. Calculate the VCIM content of the unknown air sample, using paak
heights corrected for the attenuation, as fellows:
Pear height of unknown

VCM, ppm v/v = 100 x
Peak heght of standaid

PRECISION

7. Lumitec Jdate iad cate that the piecizion is about £ 5 gpm at 100 wpm
and zbout * 2 ppm at the 10 ppm level.

2 Matheson { ompany, La%crte, Tevas 77571
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HAZARD
PTED FROM USDL
FOPI HO L58-00S-A-MAY 1969 © SHELL OIL COMPANY RATING

SHELL CHEMICAL COMPANY
. SHELL DEVELOPMENT COMPANY
bl ‘ v SHELL PIPE LINE CORPORATION

MATERIAL SAFETY DATA SHEET

tnt ton on this form is furnished solely for the purpose of complrance with the Occupationsl Safety and Meaith Act of 1970 and shaii not be
unzr;:: ;nv Gther purposa. Use or dissemingtion of all or any part of this infarmanion for any othar purpose May resuit in 8 viglation of law orcon

stitute pgrounas for legal sction.

SECTION |
s EMERGENCY TELERHONE NO,
MANUFACTURER'S MAE Shell Chemical Company (713) 473-9461
ADDRESS (Number, Street, City, State, and ZIP Code) P.0. Box 2463, Houston, Texas 77001
n TRADE HAME ’

v cg_;‘icu NAME AND SY ON‘}MS . e, Chloroethane Y ime1 C 1 -

CHEM ChL FAMILY FORMULA
Vinyl Tialide

SECTION Il HAZARDOUS INGREDIENTS®
LDgg LCso

CCMPOSITION i SPECIES

Vinyl Chloride 100

ORAL DERMAL COMLENTRATION HOURS

-

Vinyl chloride his anacsiletic properties at high concentrations i

(60,000-120,000 ppm). Cardiac arrhvthmias have been found in dogs at these :
levels. Liver changes have been repcrted in rabbits at 200 ppm, but not in

rats, guinea pigs or dogs. Studies vun exposed workers over a 17 year period ]

at a mean air concentration of 160 ppm failed to reveal any overt condition 4

attributable to VCM. One 1ltalian report in 1970 indicated tumor development
in rats at 30,009 ppn.

SECTION tIt  THYSICAL CATA

B TrrT ) I SPECIFIS GRAVITY (H2G=11 no0 o T G.ol
- - s et e S T S
VAP PRESSURE immHg) SCRTENT VOLATILE
P @68° F. 2580 Gv voLLen en |
VAPDE TERSITY (AIR=1) o E/ARC L iTi04 HATE
2 A5 | e =N ]
SOLUMILITY IN wWATER .
Slighr ! N

|~ ABFCANAN_E AND ODOR C
Colorless, sweet sueiling g

SECTION IV FIRE AMND IIXPLOSION HAZARD DATA

FLasa oeont (Method used) FLAMMIARLE (i TS Lel Uel
~108° F., T.0.C.

TYT NG, NC MEOTA

gt erdinary temporature 3.6 [ 33.0

COry dry chewicals

SEECHAL F o Bieniines meOCidREr a0 yg e wat or eRCept A ou snray or tog,

Wear self contained breathins apparatus.

UMY iR D EAPL LY T . i ARDS N . . . .
Handle a3 an oatrewely floeible Liquid and gag._ Motoydial .

is under presstaro. {

*Modifind by “heti Qi Compuny BOR 011079 18NS =645
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JNV HEALTH HAZARD DATA

SEC !
OSHA ~ 500 ppm (ceiling); ACGIH - 200 ppm (TWA); Shell ~ 50 ppm (TWA) l

Also prolonged contact with skin results in freezing.

THRESHOLO LIMIT VALUE

EFFECTS OF OVCRAEIPOSURE
See over,

Give

Remove victim to area free of vinyl chloride vapors.

EMERGENCY AND FIRST AID PROCEDURES
Remove contaminated clothing to prevent freezing,

artificial respiration if necessary.

Remove from eyes with large amounts of water.

SECTION VI REACTIVITY DATA

SATABILITY COND'T:O.N5 T0 AVD'D.
X Avoid_sunlight and/or heat and gxclude 311 oxyeen

URSTABLE

STABLE

INCOMPATIRILITY 'Morerials to avord)
air, oxygen

HAZAADOL S DECOMPOS T ON PRODUCTS
H Cl, CO and phosgene on combustion

. CONDITIONS Y_o AYOID
X jair, sunlight and/or heat

MAY OCCUR

HAZARDOUS
FOLYMERIZATION

WilL NOT GCCUR

SECTION VI SPILL OR LEAK PROCEDURES

STEFS 3 BRI “Avfn N CASE MATER(AL 5 RELEASED OR SPILLED
Remove all sources of ignition,
Use forced

Remove all

not wearing protection equipment sh.wi ip Sect. VITI.
Allow to evaporate.
Use controlled evaporation.

persernc]
sentilation from explosion-proof equipment,

VASTE  DRQAp B THOD N )
Do not permit material to enter sewers.

Guard ageinst fire and explosion hazards,

: SECTION VI SPr.CIAL PROTECTION INFORMATION
_‘7«'5:"‘__'-\‘-:;5-?_";?-.‘1-5" T on(Scecify tppe) . .
Co e meselr P Adr pack or organic canister mask as required.
VERT AT O LOCA, CXHAUST highly reconmended SPECIAL

:l_t;_.\ \’x :\IN-‘ aT(’:E_'\Q rall OTHER
. _.. . __. _|dighly recommended - use explosion-proof douipment
GAGULST e e naEe EYE PROVLETION
Rubber ~ [Chemical gsopples and/or face shlelds

QlHeR PREOTE Tivl [OU PMENT . .
L To prevent all contact with body as required.

SECTION IX SPECIAL PRECAUTIONS
Provide sufficient ventilation

BRECALT.DuE Ty RE Tay d ) g
3T BE TAVEW IN HARDLING AND STOFRING Provert any .10:1kage.

to prcvengdkigh concentrations, Kecp away from all sourcez of {pnition, Handle as

flammable material which is astored under pressure,

an axgvesely
r t RECRWAY Ly FDONTANME, MEREIN 15 BARID OW CATA Gounmberey ﬂ:j
Y O t% FaTMFaSED OW M BLIED RPLARNSIN .,

THE

’ - .
oM. dbhoetn, Supervisor .
- Lo MAYTy Hitavt - Li DRIV ALK T
Ten ALCLRAEY OF "= L DAY AR THE AISUL TS TO BL ORTANED TR
USE YaEnLOW,
w VINLOR AL MR e MESPORTSIBILITYY FOA JHJURY TD VYENCEL O® TweiAD
.'k',il (J“’nxpul’:", T RO G OHAY amaTEi v Chn WEN BY THE SIATERIAL (7 NEASONABL L SAFfTy
T, e e e m——— - e = [ PAN ¢ #CE ARE LT ADGLTAED YO AW TV Dy LATRO M THE DACA A, T
s ! - " 1 '.L-' AGT T OmALLY, VN0 ATAUMES M ACSPOYIIBILITY FOR N.URY YD vENIFE
A RS ld ) e e e [OR o E BERTLNSE B VIAMATILY CAUNED BY ARNARMAL UL OF TeF
TLR &C Lvkn 'F HE&S.uaCLE LAFETY FPACLIDJTES ARE PULLOWEL ¢+ FLUATUFR-
OF THF +ATL R AL

GaTE J“\l_ \'___]_‘)_7_3 . P ORE, VESDFE ASEuriis THE ISR (M WIS LSF
MEDS=0645-3

negulatory Afffairs - Chewical Products
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