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Febrvary 20, 1974 BAASTOW BUILDING
. 2020 DOW CENTER
MIDLAND, MICHIGAN <3840

Monsanto Company
800 N. Lindbergh Blvd.
St. Louis, Missouri 63166

7
Attention: Mr. H. Frankel, Mgr.,
Raw Mater s Purchasing

Gentlaxen:

{n Febraaxy 13, 1974, Dr. V. K. Rowe, Research Srientist,
Dow Chemical U.S.2. Hezlth and Eavironrental Resezrch Zroup.
progsntad tontireny o OSER in ¥ashineten, D. €. concerning
cur toxicolougical c2ata and industrial evperience with vinyl
chloride msnecmer oer the past sevaral ygzrcs.

Recosnizing that some of our. customers fer VCM may not have
attzaded the hearing, we are aittaching 2 copy of this
testireny sc that you will be familiar with the reccmuenda-
tions made by Low for Govermment-~Industry action concerning
this very seriouvs problem. : .-

We certainly urge you to cz2ll on us for any assistance necded
regarding sanling proceduras, testing, monitoring eguipnaont;
etc.;and ve will do our utrmost to help you in a&reas where we
have experience.

Very truly ycurs, *
2 124 . )

J- ¥ Mechar oo

T. R. Richbacsdson

Sales Manzyer
Industrisl Chlorc—them

Io
€nc.

cc: E. T. Mann, Dow St. Louis Sales Office
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INTRODUCTION

I av V. K. Rowe oF Dow Cuemican U.S\A.  CURRENTLY [ AM A RESEARCH
SCEINTIST CONCERNED WITH THE OVER-ALL BROAD ASPECTS OF Dow’s HEALTH
AND ENVIRONENTAL RESEARCH, PRIOR TO BEING NAMED TO THIS POST IN LATE
1973, 1 vias DIRECTOR OF oUR TOXICOLOGY LABORATORY AND INDUSTRIAL
HYGIENE RESEARCH. '

I SHALL SUMMARIZE FOR THE RECORD THE FOLLOWING: (1) SCOPE OF THE
VINYL CHLORIDE INDUSTRY; (2) THE BASIC TOXICOLOGICAL INFORMATION;

(3) THE HEALTH PARAMETERS STUDIED IN VINYL CHLORIDE WORKERS; (4)

OUR INDUSTRIAL HYGIENE EXPERIENCE IN ALL OF OUR PLANTS; (5) ANALYTICAL
AD MONITORING PROCEDURES; (B) ITEMS FOUND EFFECTIVE IN MAINTAINING
SAFE OPERATING CONDITIONS; AND FINALLY (7) SOME SUGGESTIONS FOR THE
FUTURE. | BELIEVE IT WILL BE APPARENT THAT THE INDUSTRY LEARNING
CURVE FOR VINYL CHLORIDE IS FAR ADVANCED.

.-
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HOWEVER, THE PRINCIPAL PROCESS, USED BY Dow AND MOST OTHER PRODUCERS
IN THE U.S., INVOLVES THE THERMAL DEHYDROHALOGENATION OF ETHYLENE
DICHLORIDE,

CRLIOHC ———b  Oi-0HCL + HL

VINYL CHLORIDE IS ONE OF THE PUREST ORGANIC COMPCUNDS PRODUCED COMMERCIALLY,
A TYPICAL ANALYSIS OF VINYL CHLORIDE PRODUCED BY Dow SHOWS LESS THAN 20 PPM
OF TOTAL ORGANIC IMPURITIES. THESE TRACE ORGANIC. IMPLRITIES ARE ACETYLENE,
1,3-BUTADIENE, METHYL CHLORIDE, AND VINYL ACETYLENE.

NEARLY ALL VINYL CHLORIDE MONOMER SHMIPPED BY DOW IS UNINHIBITED; MOWEVER,
A SMALL. AMOUNT IS INHIBITED WITH 2575 PPM PHENOL. THE PHENOL 1S SUB-
SEQUENTLY REVDVED BY USE OF A CAUSTIC WASH. .

I WISH TO EMPHASIZE THE DIVERSITY OF PLANT AND PROCESS OPERATIONS

IN PRODUCING AND USING VINVL CHLORIDE, COMMERCIAL PLANTS FOR PRODUCING
VINYL CHLORIDE RANGE IN CAPACITY FROM MODEST SIZE UP TO SEVERAL HUNDRED
MILLION POUNDS, SOME ARE NEW PLANTS, SOME ARE 15 10 20 YEARS OLD.

THREE DISTINCTLY DIFFERENT POLYMERIZATION PROCESSES HAVE BEEN COM/ERCIALIZED
TO PROVIDE THE WIDE VARIETY OF ESSENTIAL PLASTIC MATERIALS PRODUCED FROM
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VINYL CHLORIDE (SUSPENSION, EMULSION, AND BULK PROCESSES). POLYMERIZATION
RECIPES AND SCHEDULES ARE OF NECESSITY QUITE VARIED, POLYMERIZATION PLANTS
ARE BOTH OPEN~AIR AND ENCLOSED.

I wiLL cITE MANY Of-' OUR PLANT PéAC!'ICES; BUT STRONGLY RECOM/ENDED THAT

OSHA RECOGNIZE THE DIVERSITY OF MONOMER MANUFACTURING AMD POLYMERIZATION
OPERATIONS IN CCNSIDERING THE ESTABLISHMENT OF A WORKPLACE STANDARD OR T
STANDARDS. OTHER PROCUCERS AND PROCESSORS WILL HAVE DIFFERENT TYPES OF

JOBS, DIFFERENT EQUIPMENT, AND DIFFERENT ENGINEERING., MONITORING, AND

PROCEDURAL APPROACHES. DOW STRONGLY BELIEVES THAT A STANDARD SHOULD

EMPHASIZE IN OBJECTIVE TERMS VHAT IS TO BE ACCOMPLISHED SO THAT A NUMBER

OF ENGINEERING AND PROCEDURAL APPROACHES MAY BE EMPLOYED UNDER THE
STANDARD, DEPENDING ON THE PARTICULAR PLANT SITUATICN.
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I1. TOXICOLOGY OF VIIYL CHLORIDE

EARLIEST STUDIES ON VINYL CHLORIDE WERE LIMITED TO ACUTE EXPOSURES, AS
TYPICAL OF TOXICITY STUDIES OF THE DAY, [HESE OBSERVATIONS LED TO ITS
CONSIDERATION AS A SURGICAL ANESTHETIC. GENERALLY,THESE STUDIES SHOWED
VINYL CHLORIDE TO BE LOW IN ACUTE TOXICITY, TO BE.ANESTHE_I'IC. IN ACTION, AND
TO HAVE LITTLE CAPACITY TO CAUSE LIVER INJURY FROM EXPOSURES OF A FEW HOURS.
MasTromMaTEO ET AL, (1960) AnD LESTER ET AL, (1963) REPORTED ON ACUTE
EXPOSURES OF ANIMALS AND HUMANS,

THEY REPORTED VERY LITTLE EFFECT UNTIL EXPOSURE CONCENTRATIONS APPROACHED
10,000 PPM WHEN HUMANS REPORTED DIZZINESS AFTER 5 MINUTES EXPOSURE. Mo
DEATHS OCCURRED IN RATS EXPOSED FRoM 1/2 70 2 Hours: To- 100,000 M,
Exposures To 150,000 To 200,000 PPM FGR 1/2 TO 2 HOURS CAUSED ANESTHETIC
DEATHS AS DID HIGHER CCNCENTRATIONS FOR SHORTER PERIODS OF TIME.

. : , . RSV 0000226




ACUTE IMHALATION OF TOXICITY
OF VINYL CHLORIDE

SPECIES
Rms,.mcs, AND 100,00
GUINEA P1GS 200,000
300,000
GUINEA PIGS 400,000
Rats 100,000
] 150,000
Humans | None
' =~ 4,000
8,000
] 12,000
16,000
20;&0 '
)]

@)

MASTROMATEO ET aL., AIHA J. 21, 34 (1960)

No- peaths IN 0.5 HR L

/15 (/5 mice)
11715 (5/5 rRATS AND MICE
1/5 cuInEA PIGS)

2/5 (1 1vMEDIATELY, 1 IN 24 HRS)
No DEATHS 1IN 2 HRS @)
1 oF 2 DIED IN 2 RS @

1/6 SLIGHT DIZZINESS IN 5 MIN @

T 0/6
-1/6 sLIGHTLY uNsTEADY

2/6 (1 SLIGHTLY UNSTEADY,
1 REELING)

INTOXICATION OF VARYING DEGREE
INTOXICATION OF VARYING DEGREE,

MORE SEVERE

LESTER, GReEN=ERG AND Apams, ATHA J._24, 265 (1963)
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SOME LING CONGESTION AND EDEMA WERE PRESENT AFTER 42 MINUTES EXPOSURE TO
150,000 pPM, BUT LIVER AND KIDNEY INJURY WERE NOT APPARENT,

- Since 1962, Nuverous Now UiS. ARTICLES ON VINYL CHLORIDE HAVE APPEARED,
PARTICULARLY IN THE RUSSIAN LITERATURE, OSEVERAL OF THESE STUDIES INVOLVED
ACUTE EXPOSURES AND THE CBSERVED EFFECTS WERE GENERALLY SUBTLE REVERSIBLE
CHANGES | ) '

THE CHRONIC TOXICITY OF VINYL CHLORIDE HAS BEEN STUDIED BY SEVERAL
INVESTIGATORS. TORKELSON, OYEN, AND Rowe (1961) REPORTED THE FOLLOWING

RESULTS.
5 cpc A}
"ExPosure i
e Movms _ Toes  GuinNFA pres Rats. RepRITS
50 4,5 NOT EXPOSED NOT EXPOSED  SLIGHT LIVER & - NoT EXrFOSED
- KIDNEY HISTOPATHOLOGY
(CENTRAL LOBULAR GRANULAR LCEGEMEZRATICN

) AND INTERSTITIAL & TUBULAR CRANGES)

200 ) NO EFFECT  NO EFFECT SLIGHT LIVER SLIGHT LIVER

WEIGHT INCREASE HISTOPATHOLORGY
) (CENTRAL LL3ULA2
_ DEGENERATICH &
= : ' NECROSIS WITH
. VACUALATICM AND
SOYE PERIPORTAL
CELLULAR INFIL-

) TRATION

100 6 NO EFFECT  NO EFFECT SLIGHT LIVER NO EFFECT
WEIGHT INCREASE

20 b NO EFFECT  NO EFFECT NO EFFECT NO EFFECT
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THEY CONCLUDED THAT WORKERS EXPOSURE SHOULD BE LIMITED TO LESS THaN 100
PPM WITH A TIME-WEIGHTED AVERAGE MOT TO EXCEED 50 PPM. -

LesTER, GREENBERG, AND ADAMS TOOK EXCEPTION TO CONCLUSIONS OF TORKELSON,
ET AL AND RECOMVENDED 500 PPM AS A TIME-WEIGHTED AVERAGE EXPOSURE,

RESULT QF RFPEATET SEVRN-HOUR EXPOSIRE OF M E AMD FEFALE

VI o2
80,000 pPM - 19 pavs INCOORDINATION, NORMAL HEMATOLOGY. INCREASE
LIVER WEIGHT., NORMAL GROSS PATHOLOGY. SLIGHT
LIVER HISTOPATHOLOGY.
20,00 pem - 90 pars NORMAL HEMATOLOGY. INCREASED LIVER WEIGHT.

NORMAL GROSS PATHOLOGY. SLIGHT LIVER
HISTOPATHOLOGY, WHICH WAS CONSIDERED TO BE
WITHIN NORMAL LIMITS.
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BecAUSE OF THESE CONFLICTING REPORTS, THE TLV Comitree oF THE ACGIH

IN 1953 CHOSE TO CHANGE THEIR TLV Frort 500 PPM AS A MAXIMUM TIME-WEIGHTED
AVERAGE FOR INDUSTRIAL EXPOSURE TO SO0 PPM AS A CEILING VALUE. (AMERICAN
ConFERENCE OF GOVERNMENTAL IIDUSTRIAL HvGiene, 1963).

1’

BECAUSE OF THE REPORT OF ACROOSTEOLYSIS IN HuMans, Proressor P. L. Viota
ofF THE Resina ELEva INSTITUTE FOR Cancer Researad IN Rove, ITALY, ATTEMPTED
TO PRODUCE THE DISEASE IN ANIMALS, HE EXPOSED RATS 4 HOURS PER DAY, 5 DAYS
PER week To 30,000 ppn (37) VINYL CHLORIDE vAaPor, (VioLa, March 1970,

IN HIS FIRST REPORT ON THE RESULTS OF 12 MONTHS EXPOSURE, HE DESCRIBED
I‘ETA.PLASTIC CHANGES IN THE BONES WHICH HE COMSIDERED SIMILAR TO THE HUMAN
DISEASE ACROOSTEOLYSIS. HE MADE NO MENTION OF HAVING OBSERVED CANCER IN
THESE ANIMALS UNTIL THE TENTH INTERnATIONAL Cancer Cotcress 1N May 1970,

IN THE ABSTRACTS OF THIS MEETING, (VioLA, 1970), AND SURSEQUENTLY IN

Mav 1971, Viota, Bicotrt, ap Caputo (1971) REPCRTED TUYORS OF THE SKIN,
LUNGS, AND BONES OCCLRRING FIRST AFTER 10 MONTHS EXPOSURE, THE AUTHORS
SUMMARIZED THIS WORK AS FOLLOWS:

. . RSV 0000230
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*Rars (AR/IRE WISTAR STRAIN) EXPOSED FOR 12 MONTHS TO VAPORS OF VINYL
CHLORIDE DEVELOPED TUMORS OF THE SKIN, LUNGS, AND BONES. THE CUTANEOUS
TUMDRS, WHICH ALWAYS APPEARED IN THE AREA IN WHICH SUBMAXILLARY AND
PAROTID GLANDS ARE LOCATED, HAVE BEEN HISTOLOGICALLY RECOGNIZED AS
EPIDERMOID CARCINOMAS, PAPILLOMAS, AND MUCOEPIDERMOID CARCINOMAS., THE
MORPHOLOGICAL CHARACTERISTICS OF LUNG TUMORS, WHICH OCCURRED IN A LOWER

PERCENTAGE, WERE MAINLY OF THE ADENCCARCINGIA TYPE, WITH THE EXCEPTION

OF A SINGLE EPIDERMDID TU'DR ORIGINATING FROM THE EPITHELIAL COVERING
CELLS, [N A MINOR NU'BER OF RATS, A LARGE PROLIFERATION OF CARTILAGINOUS
TISSUE DIAGNOSED AS OSTEOCHONDROMA DEVELOPED IN THE METACARPAL AND META-
TARSAL REGIONS OF THE FOUR LIMBS.” o
THIS REPORT BY VIOLA ET AL, IS APPARENTLY THE EARLIEST AND ONLY PUBLICATION

IN WHICH CARCINOGENIC ACTIVITY HAS BEEN ASCRIBED TO VINYL CHLORIDE, AL~

THOUGH THERE ARE POSSIBLE DEFICIENCIES IN VIOLA'S STUDY, SUCH AS THE

QUALITY OF THE VINYL CHLORIDE SAMPLE USED IN THE STUDY, THE PRESENCE OF

FOOD AND BEDDING IN THE EXPOSURE CHAMBER, AND THE EXCESSIVE EXPOSURE
CONCENTRATICN USZD, THE REPORT NEVERTHELESS GAVE RISE TO SERICUS CONCERN

AND RESULTED IN THE INITIATION OF ADDITIONAL ANIMAL STUDIES AND EPIDEMIOLOGICAL
STUDIES WHICH ARE CLRRENTLY WDErwAY (“CA Press ReLzase).

- RSV 0000231

e e e e



SUMMARIZING, 1T SHOULD BE EMPHASIZED:

A, ACUTE EFFECTS FROM SHORT TERM EXPOSURE OCCLR
ONLY AT HIGH ENVIRONMENTAL CONCENTRATIONS.

B. CHRONIC OR LONG-TERM EFFECTS OCCUR AT MODERATE
CONCENTRATIONS. THE MOST SENSITIVE TOXICOLOGICAL
RESPONSE OBSERVED TQ DATE IS THE EFFECT ON THE

 LIVER.

C. THE CENTRAL NERVOUS SYSTEM EFFECT IN HUMAN
BEINGS IS RELATED TO THE CONCENTRATION OF
INHALED AIR,

We ARE SUBMITTING TRIPLICATE COPIES OF THE TOXICOLOGICAL LITERATURE on
VINYL CHLORIDE FOR OSHA REFERENCE. THESE ARE APPENDIX | OF THIS TESTIMONY.

- o asy 0000232
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I11. HEALTH PARAETERS STUDIED IN MORKERS

DOW 1S COOPERATING WITH THE MANUFACTURING CHEMISTS Assocmnm WHICH
HAS RETAINED TABERSHAW-COOPER TO DO AN INDUSTRY-WIDE STUDY OF THE
HEALTH OF WCORKERS EXPOSED TO VINYL CHLORIDE, CURRENTYL, WE HAVE APPROX-
IMATELY 320 EFPLOYEES IN VINYL CHLORIDE OPERATIONS. WE HAVE SUBMITTED
70 TABERSHAN-COOPER EMPLOYEE RECORDS COVERING 916 PERSONNEL WHO HAVE
BEEN INVOLVED IN VINYL CHLORIDE OPERATIONS OVER THE YEARS. THIS STUDY
1S INCOMPLETE AND WILL BE REPORTED AT AN APPROFRIATE DATE. HOWEVER,

WE CAN MAKE THE FOLLOWING PRELIMINARY COMVENTS ON THE HEALTH PARAMETERS
OF Dow VINYL CHLORIDE WORKERS.

PRELIMINARY DATA FROM Dow MANUFACTURING WNITS REVEAL NO DEATHS DUE TO
CANCER OF THE LIVER.

PRELIMINARY DATA LIKEWISE REVEAL NO DEATHS DUE TO CIRRHOSIS OF THE
LIVER. We HAVE NO CASES OF ACROOSTEOLYSIS.

AT THE PRESENT TIME, WE ARE UNAWARE OF ANY LIVING EMPLOYEE WHO HAS
BEEN 'EXPOSED TO VINYL CHLORIDE SUFFERING FROM CANCER OF THE LIVER,

_LJKEWISE; WE KNOW OF NO CASZ OF CIRRHOISS OF THE LIVER IN EMPLOYEES

EXPOSED TO VINYL CHLORIDE, HOWEVER, THIS INFORMATION IS INCOMPLETE

AND IS BEING SUBJECTED TO A CRITICAL SEARCH,

t RSV 0000233
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PRELIMINARY STUDIES IN TWO MAJOR MANUFACTURING LOCATIONS, WITH
THE LONGEST HISTORY OF VINYL CHLORIDE PRODUCTION, REVEAL NO
INCREASE IN ABNORMAL LIVER FUNCTION TESTS ABOVE THAT EXPECTED IN

A SIMILAR UNEXPOSED POPULATION.

C. G. KRAMER, M.D. AND J. E. MUTCHLER PﬁBLISHED IN THE AMERICAN
INDUSTRIAL HYGIENE ASSOCIATION JOURNAL IN 1972, A STUDY OF VINYL
CHLORIDE WORKERS IN ONE LOCATION. FINDINGS SUGGEST THAT REPEATED
EXPOSURE TO VINYL CHLORIDE AT TWA LEVELS OF 300 PPM OR ABOVE

POR A WORKING LIFETIME TOGETHER WITH A VERY LOW LEVEL OF
VINYLIDENE CHLORIDE MAY RESULT IN SLIGHT CHANGES IN CERTAIN
PHYSIOLOGICAL AND CLINICAL LABORATORY PARAMETERS. THE POSSIBILITY
OF SOME IMPAIRMENT IN LIVER FUNCTION MUST BE CONSIDERED, EVEN
THOUGH NO OVERT CLINICAL DISEASE WAS EVIDENT IN ANY OF THE
INDIVIDUALS STUDIED. THIS STUDY SHOWED A DEFINITE DOSE-RESPONSE

- CORRELATION BETWEEN THE INTENSITY OF EXPOSURE AND THE DEVIATION

FROM NORMAL VALUES.

L~

WE WILL CONTINUE TO COOPERATE WITH THE MANUFACTURING CHEMISTS
ABSOCIATION IN THE TABERSHAW-COOPER STUDIES. ADDITIONAL IN-

- DEPTH STUDIES WILL BE CONTINUED WITHIN THE VARIOUS MANUFACTURING

UNITS OF THE COMPANY AND WILL BE REPORTED UPON WHEN COMPLETE.

RSV 0000234 .
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IV. INDUSTRIAL HYGIENE MEASUREMENTS OF VINYL CHLORIDE IN WORKPLACE A4:
i
DOW HAS MONITORED THE WORKPLACE ENVIRONMENT BY A VARIETY OF
TECHNIQUES, INCLUDING:
(A) CONTINUOUS MONITORING OF REPRESENTATIVE OR SELECTED
WORKPLACE AREAS BY A COMBUSTION - CONDUCTIVITY
ANALYZER. ‘
(B) "GRAB" SAMPLES OF WORKPLACE AIR COLLECTED IN
IMPERVIOUS PLASTIC BAGS OR ACTIVATED CARBON "SLUGS"
(ABSORPTION). ANALYSIS OF SUCH SAMPLES IS NOW BY
- ***~  @AS CHROMATOGRAPHY, BUT YEARS AGO ANALYSIS WAS BY
DETERMINATION OF TOTAL CHLORIDE OR BY INFRARED
SPECTROSCOPY. ' .
(C) PERSONNEL MONITORS BASED ON ABSORPTION ON AC&IVATED
CARBON SLUGS, FOLLOWED BY GAS CHROMATOGRAPHIC ANALYSIS.

MONOMER PLANT #1 STARTED OfERATION IN 1956. HISTORICALLY, SPOT
.SAMPLING WAS CONDUCTED. LOADING OF TANK CARS, COLLECTION OF
SAMPLES FOR PRODUCT ASSAY AND DISTILLATIOHN OPERATIONS WERE THE
ONLY TASKS WHICH NEEDED ATTENTION IN THE EARLY OPERATION OF
THIS PLANT. 1IN 1972, AN EXTENSIVE INDUSTRIAL HYGIENE SURVEY

" . WAS CONDUCTED. MULTIPLE GRAB SAMPLﬁS WERE COLLECTED IN IMPERVICUS
PLASTIC BAGS AND ANALYZED BY GAS CHROMATOGRAPHY. THE FOUR
CONTROL OPERATOR CLASSIPICATIONS HAD TWA VALUES BETWEEN 0.2
AND 1.3 PPM. MAINTENANCE EMPLOYEES HAD A TWA VALUﬁ OF 1.7 PPM
AND THE SUPERVISORY EMPLOYEES HAD A TWA OF 1.3 PPM. THE LOADING

- | . - RSV 0000235
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OPERATIONS HAD A THA VALUE OF 45 PP AMD THE LABORATORY EMPLOYEES
WHO COLLECT SAI'PLES FROM STORAGE TANKS HAD A TVA oF 14 ppM,

PERSONNEL MONITORING 1S PRESENTLY BEING CARRIED OUT ON A SYSTEMATIC

AND PERIODIC BASIS IN THIS PRODUCTION WNIT.

In 1973, AL TVA vaLuEs

WERE BELOW 10 PPM EXCEPT FCR THE LABORATORY EMPLOYEES WHO HAD THA
EXPOSURES OF UP TO 30 PP, A LEVEL WELL BELOW OUR INDUSTRAIL HYGIENE

Guip=LInE oF S0 PPM.

Monoer PLANT #2 STARTED OPERATION IN 1958,

LIMITED SURVEYS WERE

CONDUCTED IN 1955 AND REVEALED THA's RANGING FRM 9 1o 60 pPM. AN
IN-DEPTH SURVEY WAS CARRIED OUT IN 1973, AL THA vALUES WERE BELOW

10 PPM EXCEPT FOR THE LABORATORY EMPLOYEES,

10 anp 15 pPM.

Monorer PLANT #3 BEGAN OPERATION IN 1988,
MONITORING STUDY, 1WA VALUES RANGED FROM LESS THAN 1 ppM TO 10 ppM.

THEIR VALUES WERE BETWEEN

IN A 1973 - 1974 PERSONNEL

OUR POLYMER PLANT #1 WAS OPERATED FroM 1946 To 1972, Bemween 1950 AnD
1959 SEVERAL INDUSTRIAL HYGIENE SURVEYS WERE CCNDUCTED. A NUMBER OF JOB

CLASSIFICATIONS (POLYMERIZER OPERATORS, DRIER CPERATORS, MONCHMER STILL

OPERATORS, AND MONGER TRANSFER OPERATORS) HAD WCRKPLACE ENVIRON/ENTAL

LEVELS RANGING FRGH 50 10 335 PPM VINYL CHLORIDE.

A CONTINUOUS ANALYZER

BFTER INSTALLATION OF
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FOR THE YORKPLACE AIR IN 1059, IMPROVEMENTS WERE ACHIEVED. VINYL GHLORIDE
THA VALUES RANGED FrRoM 25 70 85 PPM DURING THE PeRIOD 1960-1967.

OUR PRESENT POLYMERIZATIGN PLANT, POLYMER PLANT NUMBER TWO, BEGAN OPERATION
IN 1953, Historicarty THE THA VALUES HAVE BEEN DECREASED OVER THIS PERIOD
ofF TIME. IN THE EARLY HISTORY, TWA vaLugs oF 105-2H0 PPM WERE OBSERVED.
During 1973, TVA VALUES FOR VINYL CHLORIDE IN THE AIR WERE IN THE 1 10 25 pPit
RANGE.

We EMPHASIZE THAT THERE IS SOME VARIATION IN TWA VALUSS FROM DAY TO DAY
FOR A GIVEN TYPE OF OPERATION, FOR EXA/PLE, OPERATORS INVOLVED IN PUPING

_ REACTORS SHOWED VALUES RANGING FROM 1 TO 34 PPM. SIMILARLY, THREE OPERATORS
INVOLVED IN LOADING OPERATIONS HAD TV VALUES RANGING FrOM 8 TO 31 i,
We ENCOURAGE RECOGHITION THAT SUCH VARIATION WILL OCCUR IN NORMAL DAY TO DAY
OPERATIONS INVOLVING TRANSFER OF MONOMER,

"E ARE INCLUDING REPORTS ON A NUMBER OF OUR INDUSTRIAL HYGIENE MONITORING
STUDIES AS VWIRITTEN SUPPLEMENTS TO THIS STATENMENT. T}E.SE ARE LABRELED
Aepermix 11, '

——

_ IN SWMARY, THE INDUSTRIAL HYGIENE DATA SHOW THAT LEVELS OF EXPOSURE BELOW
50 PPM ARE ATTAINABLE IN BOTH PRODUCER AND USER PLANTS OF VINYL CHLORIZE,

RSV 0000237




. 1T MUST BE NOTED, HOWEVER, THAT WITH OLDER PLANTS THE ACHIEVEMENT
OF SUCH GOALS MAY BE DIFFICULT, AND IN ALL PRQBABILI'W WILL REQUIRE
MAJCR MODIFICATIONS THAT WILL TAKE TIME TO ACCOMPLISH,
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'V, SAFETY I THE VEWL CHLORIDE GDUSTRY S

THE OPERATION OF A SAFE PLANT INVOLVING THE HANDLING OF TDXIC;. HAZARDOUS
MATERIALS REVOLVES AROUND:

1.  ESTABLISH'ENT OF SAFE, PRACTICAL ALLOWABLE
© ENVIRONMENTAL LEVELS.
2.  IMPLEMENTING AFPROPRIATE ENGINEERING AND
OPERATING PROCEDURES TO ACHIEVE OR BETTER
THESE LEVELS. | .
3.  PROVIDING ANALYTICAL MONITORING CAPABILITY TO
INSURE THE ENVIRONVENT IS MAINTAINED BELOW THE
ESTABLISHED LEVELS AND TO DETECT EXCURSIONS .
ABOVE SUCH LEVELS.
4,  INITIATING APPROPRIATE CORRECTIVE ACTION WHEN
BREAKDO'NS OCCUR AND GUIDELINES ENVIRGNENTAL
LEVELS ARE EXCEEDED.
5.  DEVELOPING AND SUPPORTING AN APPROPRIATE MEDICAL
SURVEILLANCE PROGRAM,
DOW HAS A SAFETY PHILOSOPHY THAT THE SAFETY OF OUR EMPLOYEES, OUR CUSTCHERS AND
OUR NEIGHBORS IS OF PRIME AND OF UTMDST IMPORTANCE. THIS SAFETY PHILOSOPHY
PERMEATES OUR OPERATIONS. 1O ACHIEVE OUR GENERAL SAFETY GOALS FOR VINYL
CHLORIDE OPERATIONS AND TO ACHIEVE A GOAL THAT INDUSTRIAL EXPOSURE TO VINYL
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CHLORIDE SHOULD BE KEPT BELOW S0 PPM ON A TIME WEIGHTED AVERAGE, WE
HAVE IMPLEIMENTED THE FOLLOWING DESIGN AND ENGINEERING PRINCIPLES FOR
VINYL CHLORIDE OPERATIONS: '

1,

4,

5

PROCESSING SYSTEMS ARE CLOSED WITH NO OPEN VESSEL
OPERATION, ‘
CURRENT BUILDINGS WHERE VINYL CHLORIDE 1S MANUFACTURED
OR POLYIERIZED ARE OPEN TO THE ATMOSPHERE OR HAVE
VENTILATION TO MINIMIZE CONCENTRATION BUILD~UPS.
ENGINEERING DESIGN EMPHASIZES REASONABLE PROCESS
AUTOMATION AND REASONABLE REMOTE OPERATION IN
ORDER TO MINIMIZE PERSONNEL EXPOSURE.,

VENT EXHAUST SYSTEMS ARE SELECTIVELY LOCATED TO
MINIMIZE THE POSSIBILITY OF PERSONNEL EXPOSURE.
THE NUYBER AND CUANTITY OF SAMPLES FOR CONTROL
ANALYSES ARE MINIMIZED, '

»

CAREFUL APPLICATION OF THE ABOVE PRINCIPLES HAS LED ESSENTIALLY TO THE
ATTAINVENT OF OUR GOAL OF THA vaLUES OF LESS THAN 50 PPM IN OUR OPERATIONS.

——

We BELIEVE THAT GOOD OPERATING PROCEDURES MUST BE TAILCRED TO EACH SPECIFIC

Pl.N‘lT,' THAT PLANT SIZE, AND THE NATURE OF THE PROCESS AND PLANT LOCATICN
AL WILL INFLUENCE THE EXACT PROCEDURES TO BE CARRIED OUT. [ WILL MENTION

————— W %800 Y1 v ) E——— oo - o en e m— -- -
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A FEW OF THE MORE IMPORTANT OPERATING PROCEDURES AND TECHNIQUES- INVOLVED
FOR ONE OF OUR MONOMER PRODUCTION PLANTS TO ILLUSTRATE THE COMPLEXITY OF
GOOD PLANT OPERATION.

1. EMPLOYEES ARE FAMILIARIZED WITH EMERGENCY PROCEDURES
AND SIGNALS; FOR EXAMPLE, WIND DIRECTIONAL SIGNALS,
HORN EMERGENCY CALLS, AND EVACUATION ROUTES. -
2.  COLLECTION OF ANALYTICAL SAMPLES OF VINYL CHLORIDE
FROM STORAGE TANKS INVOLVES A CLOSED LOOP SAMPLING
SYSTEM IN ORDER TO RETURN VINYL CHLORIDE TO THE
PROCESS RATHER THAN VENTING VAPCR IN THE WORKPLACE
ENVIRONMENT. LABORATORY SAMPLES OF VINYL CHLORIDE
ARE HANDLED IN HOODS AND SAMPLE CYLINDERS ARE
 GROUNDED WHEN DISCHARGED, ON-LINE GAS CHROVMATOGRAPHY
1S BEING USED EXTENSIVELY TO MONITOR PRODUCT PURITY
AND PROCESS OPERATION; THIS HAS REDUCED MARKEDLY
~ THE NUMBER OF MANUAL SAMPLE COLLECTIONS REQUIRED.
3.  SPECIALLY DESIGMED VAPOR EQUALIZING LINES
CONNECTED BACK TO THE STORAGE TANK ARE BXPLOYED IN THE
- LOADING OF TANK CARS,
I,  ENVIRONMENTAL MONITORING OF AIR 1S BEING CONDUCTED
BY A NU'BER OF TECHNIQUES. CAS DETECTOR ALARMS ARE
LOCATED. THROUGHOUT THE PLANT AT A NUYBER OF STRATEGIC
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LOCATIONS TO WARN OF ANY FLAMMABLE CONCENTRATIONS.
PORTABLE DETECTOR INSTRUMENTS ARE AVAILABLE FOR
CHECKING PLANT AREAS OR PROCESS EQUIPMENT PRIOR
TO NON-ROUTINE OPERATIONS AND PROCEDURES. AIR

" QUALITY SURVEYS VERE CONDUCTED IN MONOMER PLANT
NeMBER 1IN 1971, DURING THE FIRST QUARTER OF
1874, A CONTINUOUS ANALYZER SYSTEM FOR 12 STRATEGIC
LOCATIONS IN THE PLANT WILL BE INSTALLED, THIS
WILL PROVIDE CONTINUOUS PACKGROUND INFORMATION
AND PROVIDE INSTANTANEOUS SIGNALS FOR ANY UN-
USUALLY HIGH CCNCENTRATIONS THAT MIGHT OCCLR
DUE TO LEAKS, SPILLS OR OTHER NON-ROUTINE
SITUATIONS, S -

IN OUR POLYMERIZATION GPERATIONS, WE HAVE NOT HAD PROBLEMS OF WORKER

ILLNESS FROM THE CLEANING OF POLYMERIZATICN VESSELS. ME UTILIZE HIGH
PRESSURE WATER JETS AFTER EACH POLYMERIZATION REACTION TO PREVENT POLYMER
BUILD-WP, OUR EMULSION POLYMERIZATION KETTLES KEQUIRE MANUAL CLEAN-OUT
EVERY THO OR THREE MONTHS, AFTER WATER CLEANING OF THE VESSEL, ALL LINES
ARE BLANKED TO PREVENT ANY MATERIAL FROM ENTERING THE VESSEL; THE ATMOSPHERE
IS TESTED FOR OXYGEN SUPPLY, AND A CONTINUOUS VINYL CHLORIDE MONITORING
PROBE IS PUT INTO THE VESSEL. CONCENTRATICNS MUST BE BELOW 50 PPM PRIOR

TO VESSEL ENTRY. AIR PURGE IS MAINTAINED ON THE VESSEL DURING THE CLEANING

OPERATION.
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VI, ANALYTICAL METHODOLOGY

FOUR METHODS ARE AVAILABLE FOR ENVIRONMENTAL MONITORING OF AIR FOR
THE PRESENCE OF VIMNYL CHLORIDE: '

1. CoMBUSTION-CONDUCTIVITY

2.  GAS CHROMATOGRAPHY

3, INFRARED SPECTROPHOTOMETRY
B,  FLAME IONIZATION SPECTROPHOTOMETRY

GAS CHROMATOGRAPHY IS VERY SPECIFIC, BUT REQUIRES ABOUT 10 MINUTES

PER SAMPLE, FLAME IONIZATION DETECTORS HAVE NO SPECIFICITY-RESPONDING

TO ALL CAREON-CARBON OR CARBON-HYDROGEN BONDS, BUT ARE PORTABLE AND THE
MEASUREMENT IS INSTANTANEOUS. [HE COMBUSTION-CONDUCTIVITY METHOD RESPCMNDS
TO ANY MATERIAL WHICH BURMS TO PRODUCE IONS. [T RESPONDS RAPIDLY. INFRARED
ANALYZERS ARE VERY SPECIFIC, RESPOND QUICKLY AND ARE PCRTABLE. ALL OF

THESE TECHNIQUES HAVE ADEQUATE SENSITIVITY, DETECTING CONCENTRATIONS OF
- 1reem.

PERSONNEL MONITORING 1S ACHIEVED THROUGH USE OF ABSORPTICN TUBES FILLED WITH
ACTIVATED CARBON. THE ABSORBED CHLORINATED HYDROCARBONS ARE DETERMINED BY
GAS CHROMATOGRAPHY AFTER THERMAL RELEASE OR EXTRACTICH BY CAREON DISULFIDE.

Ar Dow, MOST OF OUR ENVIRONMENTAL MONITORING HAS BEEN WITH COMBUSTION-
CONDUCTIVITY ANALYZERS. WE HAVE USED THESE ANALYZERS FOR CONTINUOUS MONITORING
SINCE 1959 WITH EXCELLENT RESULTS.
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RECOTENDATICNS FOR GOVERIENT-IHDUSTRY ACTION

1.

2,

4,

Dow urces OSHA TO RECOGNIZE THE VOLUNTARY INDUSTRY
ACTION TO LOWER THE LEVELS OF EXPOSURE TO VINYL
CHLORIDE AND THE LEAD ROLE OF INDUSTRY IN OBTAINING
DATA ON THE VINYL CHLORIDE PROBLEM.

Dow BELIEVES THE INDUSTRY RECOGNIZES THE- NEED TO
MAINTAIN ENVIRONMENTAL LEVELS BELOW THE OSHA STANDARD
oF 500 peM AND EVEN BELOW THE ACGIH RECOMMENDATION OF
200 pem.

Dow BELIEVES THAT IT IS INDUSTRY'S AND GOVERIMENT'S
RESPONSIBILITY TO INFORM ALL EMPLOYEES OR PERSONS WORKING
WITH VINYL CHLORIDE ABOUT ITS HAZARDS AND TO DEVELOP

AND IMPLEMENT TRAINING PROGRAMS TO HELP PREVENT OVER-
EXPOSURE AND INSURE PROPER REACTION IN EMERGENCY
SITUATIONS, V/E BELIEVE INFORMED EMPLOYEES WILL CO-
OPERATE IN ELIMINATING OVER- EXPOSURE AND SUGGEST
METHODS FOR 1MPROVEMENT.

BASED LPON THE MEDICAL AND TOXICOLOGICAL DATA AVAILABLE

TO US AT THIS TIME, DO BELIEVES THAT AN EIGHT-HOUR THA OF

5) PPM 1S A SATISFACTORY ENVIROMMENTAL STANDARD FOR VINYL

" CHLORIDE.
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6.

Dow 1S SUPPORTING AND ACTIVELY COOPERATING IN LONG-TERM

INHALATION, METABOLISM AND EPIDEMIOLOGICAL STUDIES IN

ORDER TO OBTAIN THE MOST PRECISE DATA POSSIBLE RELATING

TO THE POTENTIAL FOR OCCUPATIONAL HEALTH ASSESSIMENT.

(0 Ve wILL STRONGLY SUPPORT INDUSTRY-GOVERNMENT
EVALUATION OF THE DATA AS IT BECOMES AVAILABLE,

()  ResULTS OF THE EPIDEMIOLOGICAL SURVEY OF VINYL
CHLORIDE WORKERS INITIATED ABOUT A YEAR AGD BY
MCA VIA CONTRACT WITH TABERSHAW-(OOPER WILL BE
AVAILABLE IN THE NEAR FUTURE., [T SEEMS REASONABLE
TO EXPECT THAT THESE RESULTS WILL PROVIDE
ADDITIONAL AND SUBSTANTIVE BASIS FOR RULE-MAKING,

DoW BELIEVES RULE-MAKING SHOULD NOT BE BASED ON CONDITIONS

THAT EXISTED IN THE PAST BUT SHOULD BE BASED ON CONDITIONS

AS THEY EXIST TODAY. Basep on NIOSH ACTIVITY AND ON WIDESFREAD
VOLUNTARY ACTIONS BY INDUSTRY, WE BELIEVE THERE IS NO NEED

FOR A TEMPORARY EFERGENCY STANDARD. REALISTICALLY, WE

BELIEVE A TEMPORARY EMERGENCY STANDARD WOULD RESULT IN
POLARIZATIONS RATHER THAN CONSTRUCTIVE DEFINITION OF AREAS

OF CONCERN AND CONSTRUCTIVE PROBLEM SOLVING.
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7.  WE BELIEVE MOST PRODUCERS/USERS OF VINYL CHLORIDE HAVE OR
VERY SOON WILL HAVE THE CAPABILITY TO MAINTAIN AN EIGHT-
HOUR TIME-WEIGHTED AVERAGE (TA) OF 50 PPM OR BELOW, THERE-
FORE WE SUGGEST THAT STEPS BE TAKEN IN ORDER TO DEVELOP THE
STANDARD IN A REASONABLE WAY.

W

@®)

IN ORDER TO ASSESS THE STATE AND MAGNITUDE OF THE
PROBLEM, WE SUGGEST THAT EACH PRODUCER/USER OF

VINYL CHLORIDE COPLETE AN INDUSTRIAL HYGIENE
SURVEY OF HIS OPERATIONS AND A MZDICAL SURVEY OF
VINYL CHLORIDE WORKERS WITHIN THREE MONTHS AND
REPORT THE RESULTS OF EACH SURVEY To HIOSH/OSHA.

IF ™E suRvey ReveaLs TWA's IN excess oF 50 ppM,

THE MANUFACTURER OR PROCESSOR SHOULD I1MEDIATELY
TAKE STEPS TO REDUCE EXPOSURE BY OPERATICNAL AND/OR
ENGINEERING CHANGES AND REQUIRE THE USE OF APPROPRIATE
RESPIRATORY PROTECTION BY HIS EMPLOYEES LIKELY TO
BE EXPOSED TO SUCH LEVELS.

IF THE MEDICAL SURVEILLANCE PROGRAM INDICATES
ABNORMALITIES THAT COULD BE ATTRIBUTED TO EXCESSIVE
EXPOSURE TO VINYL CHLORIDE OR A CONDITICN THAT COULD
REASONABLY BE EXPECTED TO BE AGGRAVATED BY CONTINUED
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9,

WORK WITH VINYL CHLORIDE, THAT PERSON MIGHT

WELL BE REMOVED TO ANOTHER JOB NOT INVOLVING
SUCH EXPOSURE. Ve rRecomEnD NIOSH AsSSISTANCE

IN DEFINING THE PRICRITY OF HEALTH PARAMETERS
FOR STUDY, .

Dow supporTs OSHA’S ESTABLISHVENT OF A PERMANENT HEALTH STANDARD

" FOR VINYL CHLORIDE BY REGULAR RULEMAKING PROCEDURES,

.

WE RECGMVEND THAT THE STANDARD STATE WMAT SHOULD BE ACCOMPLISHED.
LEAVING THE “HOv~TO-ACHIEVE COMPLIANCE” TO INDIVIDUAL PLANT
IMPLEMENTATION.
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