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INTRCEUCTIC

sV 16 Doz om Do Qozaaes UWSWAL CumnenTly T s A RESEARCH
scéﬂ:rm'r CCNCERMED WITH THE OVER-ALL BROAD ASPECTS OF Dowt’s Herlmd
A iRz ResgARcH, PRIOR TO BEING HAMED TO THIS POST IN LATE
1573, T s Dirzcren OF OUR TO1COLOGY JAORATORY A THDUSTRIAL
HYGlEHE RESTARCH,

I SHALL SU#+aR1Z= FOR THE RECORD THE FOLLOWING: (1) SCOPE OF THE

VINVL CHLORIDE INDUSTRY; (2) THE BASIC TOXICOLOGICAL ueFoa.k*ATmN,-_:{’f T

(3) THE HEALTH PARAMETERS STUDIED IN VINYL CHLORIDE komkERs; (§) ‘:

"OUR INDUSTRIAL HYGIEWE EXPERIENCE IN ALL OF OUR PLANTS; (5) ANALYTICAL {’j -
~ "7 AND MONITORING PROCEDLRES; (B) ITEMS FOUND EFFECTIVE IN MAINTAINING

. SAFE OPEFATING CONDITICHS; AND FINALLY (7) SOME SUGGESTIONS FOR THE

FUTLRE, I BELIEVE IT WILL BE APPARENT THAT THE INDUSTRY LEARNING

"
.51 CURVE FOR VINYL CHLORIDE IS FAR ADVANCED,
. w
4 s e
- o . ‘ )
-
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1. SCOPE OF THE VIiYL CHLORIDE ['@MSTRY

Do Crzigcan ULSJAL pEaAN PROCUCTIG VINYL GHICTISE MOLOMER OGN A VIRY
MODEST SCALE IN MIpiand, Mrcxiets, I 1939 /0D PRODUCTION REHAINED
RELATIVELY LCY THROUGHIUT THE WAR PERion. Iy 1945, promucTION OF
VIIYL CHLORIDE BEGAN IN OUR TEXas Division AT FrzsrerT, TEXAS.
(APACITY WAS EXPANDED AT THIS LOCATICH THROUGH 1935, In 1858 or
SECOND MONOMER PULNHT WAS BROUGHT O STREAM IN PLaguzming, LA,, AND™ -
A THIRD AS ADDED 1N 1959 AT our Ovster Crezx Division, IN 1952
-Dowt waS ot oF SEVEN U.S. PRODUCERS OF THE MONOMER AS REPORTED IN THE
FIrsT U.S. TARIFF CCAISSION REPORT ON VINYL CHLORIDE, TODAY THERE
ARE TEN PRODUCERS OF VINYL CHLORIDE MONOHER Dovt BEING ONE OF THE
LARGE MERCHANT SLPPLIERS, IN ADDITIGN TO PRODUCIIG MHGER, Dow
OPERATES A SMALL POLYNERIZATION PLANT.

THE QUANTITY OF VINYL CHLORIDE PRODUCED IN THE U.S. HAS GROWN QUITE
RAPIDLY. PRODUCTION INCREASED FROM APPROXIMATELY 321 MILLIGN POLNDS

1N 1952 10 1 BILLIGN PoUNDS IN 16G0; 2 BILLIck pouwDs 1 1855; 4
BILLION IN 1970, TO AN ESTIFATED 5.3 BILLION IN 1973, This ronowzR
GROWTH RATE ' ILLUSTRATES THE HIGH DEMAND FOR THE PLASTICS PRCDUCED

FRCM VINYL CHLORIDE (SEE FIGURE 1), VINYL CHLCRIDZ IS THE SECOND
LARGEST VOLLME MCMQHER PRODUCED IN THE UNITED STATEZS. THERE ARE THO
CO:MERCIAL PROCESSES FOR PRODUCTIGN OF THE MONGHER., ONME ROUTE INVOLVES
THE ADDITICN OF HYDROGEN CHLORIDE TO ACETYLENE.

HCL + CsCti-—---—3Ci=0C]
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;‘: | __ U.S. PRODUCERS OF VINYL CHLORIDE
|
| 9o .
; E g s s o E
5 TSR o 3 5 2 © &
e 2 ©° 3 3 5 o £ & B 3
L S88F .8 E8 .50 55y
: Toteld U.5 AT B = @ o 4 A 8 £ & 4 © = o
i Production 5 § = £ , £ 2 L, @ 2 § S g8 8 € § @
P N EEREEFEERRRTREE I
L 1973%% 5333 X X X X X X X X X X
1972 % 5,109 X X X X X X X X X X
1971 4,336 X XX X X X X X X X o
1970 4,040 X X X X X X X X X X n cr
1969 3,736 X X X X X X X X X X X In 5:\
| 1968 2,969 X X X X X X X X X X X x x ¥
1967 2,424 X X X XX X X° X X X X XXX
1966 2,500 X X X X X X X X x X X X x
—1965 2,000 X, X X X X X X X X X X X
1968 1,615 X X x X X X X X X % X X
"1963 1,835 X X X X X X XX X X X x
Mgs2 1,313 X % X X x X X X X X X X
~1961 1,044 X X X X . X X X X X X X X
‘: ~1960 1,037 X X X X X X X X X X X X
ey a8 x o x x ¥ X X X X X
1958 691 x X X X X X X X
1957 627  x X x x X X X
~1956 597 X b4 X X X X X X
"'1955 - 529 X X X X X X X
L9SH "393 X X X X X X X
1953 402 X X X X X X X
=952 322 X X X .X X X X

ESource: U.S. Tarlfr Commicsion Annual Reports (Re ortin I uanbity of vi::
o ch]'uj a0 bo"m .‘Ln 1952) P (Rep g of quantity SR
U.5. Tardi'? Cemmizsion - Monthly Reportsa {sublect to revision)

1973 quantity eouimztes r'ron 11 month data.

- -
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lseveR, THI MRINSI PROCESS, URED BY [ AND #0OST OTHIR PRODUCERS
IN THE U.S., LTLVES THE THIRMAL DEHYDROIALCEENATION CF ETHYLENS
DICHLORILE,

CHCIOHCL ~—mmmm==d  CHy=CHCL + HCL

VINYL CHLCRITE IS OHE OF THE PUREST CRGANIC CGYPOLIDS PRODUCED COWMERCIALLY.
A TYPICAL ANALYSIS OF VINYL CHLORIDE PRODUCED BY Do shows LESS THAN 20 PPM

.. OF. TOTAL. ORG/NIC 1MPURITIES, - THESE TRACE- ORGANIC- IMPURITIES ARE A"EWLEHEa

F ey
LB-BUTADIEH-, METHYL CHLORIDE, AND VINYL ACETYLEE, LT

ReArLy ALl VINYL CHLGRID.. FOWOMER SHIPPED BY DoW IS UNINHIBITED; HOWEVER,

A SMALL AMOLNT IS INHIBITED WITH 25-75 PPM PHENOL. THE PHENOL 1S SUB-
SEQUENTLY REMOVED BY USE OF A CAUSTIC WASH,

I wiSH TO EFPHASIZE THE DIVERSITY OF PLANT AND PROCESS OPERATICH
IN PRODUCING AMD USING VINYL CHLORIDE., COMMERCIAL PLANTS FOR PRODUCING
VINYL CHLORIDE RANGE IN CAPACITY FROM I-’OﬁEST SIZE UP TO SEVERAL HUNDRED

-MILLION POWNDS, SOME ARE NEW PLANTS, SQE ARE 15 T0 20 YEARS OLD,

THREE DISTINCTLY DIFFERENT POLYMZRIZATION PROCESSES WAVE BEEN COM“ZRCIALIZED
TO PROVIDZ THE WIDE VARIETY OF ESSB‘-‘T IAL PLASTIC MATERIALS PRODUCED FROM

AP00022842
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1, TO);ICOLOSY CF VIIyL CULGRILE

EARLIEST STUSIES € VINYL CHLCRID: WERE LIMITED TO ACUTE EXUDSLIES, AS
TYPICAL CF TOXICITY STUDIES OF THE DAY, THESE CBSERVATICNS LED TO ITS
CONSIDIAATICH A5 A SURGICAL ANESTHETIC. BENERALLY,THESE STUDICS SHOWED
VINYL CILCRIZZ TO BE LOW IN ACUTE TOXICITY, TO BE ANESTHETIC IN ACTICN, AND
.TO HAVE LITTLE CAPACITY TO CAUSE LIVER l[‘!JU?Y FROM EXPOSURES OF A FEW HOURS,
MasTROiATE0 ET AL (1960) AtD LeSTER ET AL, (1963) REPORTED ON ACUTE
EXPOSURES OF AINALS AND HU'ANS, ' |

- THEY REPORTED VERY LITTLE EFFECT UNTIL EXPOSURE CONCENI'RATIOVS APPROACHQ
10,000 pPi vHEN HUYANS REPCRTED DIZZINESS AFTER 5 MINUTES EXPOSURE, ix\o. £

e sﬁ'\-m‘m‘:‘;ﬁ" ’
LD A

£ 00 o

DEATHS OCCURRZD 1N RATS EXPOSED FROM 1/2 0 2 Hours To 100,000 ppi,
s Exposures To 150,000 To 200,800 per FOR 1/2 TO 2 HOURS CAUSED ANESTHETIC
DEATHS AS DID HIGHER CONCENTRATIONS FOR SHORTER PERIODS OF TIME.
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RaTs, MICE, AMD
GUINEA PIGS

GUINEA PIGS

Rats

Huovwans

St
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2

MastrovaTED ET AL., AIHA J, 21, 394 (Q95D)
LESTER, G;;EENBERG A Aoaes, ATHA Jo 24, 265 (195%)

[}

c -

ACUIE IDHMATICH G TOXICITY

OF VINYL CHLCRITE

ConcoymATION (e

100,000

= (10D

200,03 -

300,030

400,000
100,000
150,000

Noxe

4,000

8,00
12,000

16,000
20,000

DEATH OR Omner EpezcT

No peamss 1 0.5 HR @

V15 (/5 miceys - - o

11/15 (5/5 Rats AND MICE -
/5 cuinea Pies e

2/5 (1 -IJ.*T'ED‘IATEI_.YJ f IN 2 fzs)

No peamis Iy 2 wRe= @ .70

@

1 oF 2 pDiED IN 2 HRS
1/6 stiedr przziness e S ran ¢
0/6
1/6 SLIGHTLY UNSTEADY
2/6 (L SLIGHTLY UNSTEADY,

1 reeLinG)
INTOXICATION OF VARYING DEGREE

- INTOXICATION OF VARYING DEGREE,

MORE SEVERE
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- RESULTS.
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-l

SoE 1486 COUGESTION AD EDENMA VERE PRESENT AFTER H2 MINUTES EXPCSURE TO
150,000 pre, BUT LIVER 4D KILHEY MMJURY WERE 1OT APPAREHT,

Since 1952, nu-snous now U.S. ARTICLES ON VIINL CHLORIDE HAVE APREARED,
PARTICULZARLY 1M THE RUSSIAN LITERATURE, SEVERAL OF THESE STUDIES HINOLVED
ACUTE EXPOSURZS AHD THE CHSERVED EFFECTS WERE GENERALLY SUBTLE REVERSIBLE
CHANGES © ' o i

~oanape

THE CHRONIC TOXICITY OF VINYL CHLORIDE HAS BEEN STUDIED BY SEVERAL :
INVESTIGATORS: JORKELSON, OYEN, AND Rowe (1961) REPORTED THE FOLLO'.'HNG

LI

.

.

. [
“f‘ . i~ T

gg;cs mbm __Toes  Guiwsapres Rars

500 4,5 NOT EXPOSED NOT EXPOSED  SLIGHT LIVER & NOT EXPOSED
KIDNEY HISTOPATHOLOGY - .
(CENTRAL LOBLELAR GRANULAR D;c:rasm'ng-\:
AND INTERSTITIAL & TUBULAR CHANGES

20 ) NO EFFECT - NO EFFECT 'SLIGHT LIVER . SLIGIT LIVE
- WELGHT INCREASE HISTOPATrOLO"Y
(CENTRAL LLDULAR
DEGEMERATICH &
. ST o NECROSIS WITH

* VACUALATIC!H AND
SOME PERIFCRTAL
. CELLULAR IIFIL-
e T , . TRATION
100 6 NO EFFECT  NO EFFECT SLIGHT LIVER NO EFFECT
WEIGHT INCREASE
LX) R NO EFFECT  NO EFFECT NO EFFECT NO EFFECT
Y
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Ty €ClSLUBTD TIAT WORNmRS OXFOSLSE SIAULD RE LIMITED 70 LESs T 10D

PP WITH A'TIME-HEIGHTED AVERACE 0T TO ExCeED 20 phiy,

LEsToR, Cintizdng, N ADSS TOOK ENCEPTICH TO CONCLUSICHS OF TCRiGLEn,

ET AL ARD RECE wadme

RESUIT (7 PEPEATED SRR FY

ECOPPM AS A TIME-WEIGHTED AVERAGE EXPOSURE.

RATS TO VAL CHCRILE

- Bxposwee (ounrmions

50,000 pet -~ 19 pAYs

20,000 ppMm - 90 pavs

" _Resur

INCOORDINATION, NORMAL HEMATOLOGY. INCREASE
LIVER WEIGHT., NORMAL GROSS PATHOLOGY,

LIVER HISTOPATHOLOGY.

AR

AT

SLIGHT

NORMAL HEMATOLOGY. INCREASED LIVER WEIGHT,

NoRMAL GROSS PATHOLOGY,

SLIGHT LIVER

HISTOPATHOLOGY, WHICH MAS CCNSIDERED TO DE

WITHIN NORMAL LIMITS,

- AP00022847
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I}'musn: OF THESE, CONFLICTINS RipCnTs, THE TLV (oriTres oF THE ACGHH

IN 1905 CHOSE. TO CWWGE THEIR TLY Froi 530 1Rk AS A HAXIHUA TIME-HEICHTED
NERAGE FOR IMDUSTRIAL EXFOSLRE TO 500 PRI AS A CEILIMG VvALUE,  (VvarIcawN

Cc.FErh 8 oF CovereznmaL Tioustrinc Hyeigns, 1963),

—_—a——a - e e e e e e s ———

.

BECAUSE OF THE REPORT OF ACROOSTEOLYSIS IM HU'NiS, Proressor P. L. Viora

oF THE Recitn FLEVA INSTITUTE FoR CANCER Resermed M RorE, ITALY, ATTEMPTED

TO PRODUCE THE DISEASE 1N ANIMALS, He ExPoSED RATS U HOURS PER DAY, 3 DAYS

PER VEEK TO 30,000 peM (30 VINYL CHLORIDE VAPCR, (VIOLA, MarcH 1970). o, &

In HIs FiRsT REPORT ON THE RESULTS OF 12 MONTHS EXPOSLRE, HE Descaxssn B .‘
M:rAPLASTIc CHANGES IN THE BONES WHICH HE CONSIDERED SIMILAR T0 THE Hum; v *
DISEASE ACROOSTEOLYSIS, HE MADE NO MENTION OF HAVING OBSERVED CANCER N ;** .
THESE ANIMALS WNTIL THE TENTH INTERHMATIONAL CAncer CoNeRess In iy 1970, R R
IN THE ABSTRACTS OF THIS rEETING, (VioLa, 1970), awp suasseuan.Y N

Mav 1971, ViotA, BreorTi, Anp Caruto (1971) REPORTED TUYORS OF THE SKIN,

LUNGS, AND BONES OCCLRRING FIRST AFTER 10 roremes EXPOSURE. THE AUTHORS

SUMMAR] ZED THIS NORK AS FOLLO! 1S3

AP00022848
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"Pars OW/IFE Yistrr strann) ©eoszd ron 12 1onnis To VASCRS OF Vi

k CHLORIDE DEVELOPED TUORS OF THE SKIN, LUNGS, AUD BONES., THE CUTAECUS
b TUDRS, WAICH AMAYS APPEARED IN THE AREA 1IN WHICH SUZIVXILLARY AND

: PARDTID GLARNES ARE LOCATED, BAVE BEEM HISTOLOGICALLY RECCE{IZZD AS

- EPILCR@ID CARCIHGWAS, PAPILLOMAS, AND MUCOEPIDERFOID CARCINGILAS. THE

; NORPHOLOGICAL CIVARACTERISTICS OF LUNG TUYORS, FHICH OCCURRED IN A LOWTR
PERCENTAGE, VIRE MAINLY OF THE ADSHOCARCIICHA TYPE, WITH me EXCEPTION

OF ‘A SINGLE EPJDERMOID TU'OR ORIGINATING FROM THE EPITHELIAL COVERING
CELLS., IN A MIFOR NU“BER OF RATS, A LARGE PROLIFERATION OF cxmrmsmom

—
—
.

T
$

. ' TARSAL REGIGHS OF THE FOR LINES.”

THIS REPCRT BY VIOLA ET Al IS APPARENTLY THE EARLIEST AND QNLY PUBL’!CATI

!: -— IN WHI1CH CARCINOGENIC ACTIVITY HAS BEEM ASCRIBED TO VINYL CHLORIDE., AL~

: ) THOUSH THERE ARE POSSIBLE DEFICIEMCIES I VIOLA'S STUDY, SUCH AS THE

v QUALITY OF THE VINYL CHLORIDE SAMPLE USED IN THE STIDY, THE PPESENCE OF .
I n FOOD AND BEDDING IN THE E)G’OSURE HAMBER, AND THE EXCESSWE EXPOSURE A

- CONCENTRATICN USED, THE REPORT NEVERTHELESS GAVE RISE TO SERICUS CCICERN

- ‘ AND RESULTED IN THE INITIATION OF ADDITICHAL ANIW\L STLDIES AID EPIDEMICLOGICAL

-;.-\.

7 N STUDIES WHICH'ARE CLRRENTLY LiDeriaY (FCA Press ReLEASE)

« .
i
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H
" L}
d
-
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SUARIZING, IT SICULD DE EFPHASIZED:

A, AoUTE EFFECTS FRCM SHORT TERM EXFOSURE OCCUR
OHLY AT HIGH EHVIRCNMENTAL CONCENTRATIONS,

o

RONIC OR LONG=TERM EFFECTS OCCUR AT MODERATE

CONCENTRATIONS. THE MOST SENSITIVE TOXICOLOGICAL
RESPOIISE C3SERVED TO DATE IS THE EFFECT ON THE ‘

LIVER, , o

C.  The CENTRAL NERVOUS SYSTEM EFFECT IN HUMAN e

. .. BEINGS IS RELATED TO THE CONCENTRATION OF :

' INHALED AIR, ' e |

e . S

R "k ;-"“;i"'u";»v‘":'-f::
- He ARE SUBMITTING TRIPLICATE COPIES OF THE TOXICOLOGICAL LITERATURE ON - "~ -~ '

- VINYL CHLORIDE FOR OSHA Rererence, THESE ARE APPENDIX I OF THIS TESTIMONY,

T Sher e
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S A R I SO B ML TR, o, %) . e . . - ., o . . . v .
F’f - Wt T R el e AN 2 Y I S R e e T g P R it
. . ) . e S o bigio & TR

- . .
LY
-— - - .
. i

.

I, HEALTH PARWETERS STUDID 1M HORESS

Dow 15 cOTPERATING WITH THE MAUUFACTURING CHEMISTS ASSOCIATICN WHICH
HAS RETANED TBERsHA-COOPER TO DO AN INDUSTRY-HIDE STUDY OF THE
HEALTH (;F VORKERS EXPOSED TO VIHYL CHLORIDE. CURRENTYL, WE HAVE APPROX-
MATELY 320 ©PLOYEES IN VIMYL CHLORIDE opfm'noz\:s.. Ve H,{\}E"éimmm‘ '
T0 TABzRsHM-(COPER EFPLOVEE RECORDS COVERING 916 PERSON \lEL \e’g-o HAVE
BEEN INVOLVED IN VINYL CHLORIDE -OPERATIONS OVER THE YEARS. Tms S'an
- IS INCCIHPLETE AND WILL BE REPORTED AT AN APPROPRIATE DATE. HOMNERa x '

WE AN MAXE THE FOLLOWING PRELIMINARY CONVENTS ON THE HEALTH: PARM&:-:rERs‘f s
n oF Dow VINYL CHLORIDE WORKERS, ' i
| - PRELIMINARY DATA FROM Do rmumcrmms INITS REVEAL NO DEATHS DUE ™ .
', CAMCER OF THE LIVER :
| ‘
P n PRELININARY DATA LIKEWISE REVEAL NO DEATHS DUE TO CIRRHOSIS OF A
P LIVER, KE HAVE NO CASES OF ACROOSTEOLYSIS, |
' AT THE PRESENT TIME, WE ARE UNAWARE OF ANY LIVING EMPLOYEE VWHO HAS
o
BEEN EXPOSED 3o VINYL CHLORIDE SUFFERING FROM CANCER OF THE LIVER,
. iy .
K LIKEWISE, WE KNOW OF NO CASE OF CIRRHOISS OF THE LIVER IN EMPLOYEES
- EXPOSED TO VINYL CHLORIDE, HOWEVER, THIS INFORMATION IS INCOMPLETE
L AD IS BEING SUBJECTED TO A CRITICAL SEARCH, ’
;_._1: _\ . ‘ .
ora . Q-‘
y
i Lt

PR TN 7 v
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PRELIMINARY STUDIES IN TWI HMAJCR UANUFACTURLIG LOCATIONS, WITIH
THE LOMSEST HISTCRY OF VIHYL CIHLORIDE PRCDUCTICH, REVEAL NNQO
INCREASE I ABLOALAL LI'\':T FOUICTICH TESTC AZOVE TIIAT INPECTED il

’ A SINTLAR ‘UNEXTOSED POPULATION.
: . - - .
: C. G. KRAMZR, M.D. AND J. E. MUTCHLER PUBLISHED IN THE AMCRICAY
E': INDUSTRIAL HYGIENE ASSOCIATION JOURNAL IN 1972, A STUDY OF VIHVL
§ CHLORIDE %ORXERS IN ONE LOCATION. - FINDINGS SUGGEST THAT REPEATED
; EXPOSURE TO VINYL CHLORIDE AT TWA LEVELS OF 300 PPM OR ABOVE 3
- FOR A HORKING LIFETIME TOGETHER VITH A VERY LOW LEVEL OF. ?s“ﬂ:g
j;f' : VINYLIDENE CHLORIDE MAY RESULT IN SLIGHT CHANGES IN CEBT@Iﬁﬁitfﬁ;;
E r .. PHYSIOLOGICAL AND CLINICAL LABORATORY PARAMETERS. 7;3éf2;§;f§?55??'
el OF SOME IKPAIRMENT IN LIVER FUNCTION MUST BE CONSIDERED; Evgn;ﬁ
;:: THOUGH NO OVERT CLINICAL DISEASE WAS EVIDENT IN ANY OF THE -
: INDIVIDUALS STUDIED. THIS STUDY SHOWED A DEFINITE DOSE-RESPONSE .
ié'i—’ . CORRELATTION BETWEEN THE INTENSITY OF EXPOSURE AND THE DEVIATION
é-rl _FROM NORMAL VALUES. ' . ' f'i;
) : WE WILL CONTINUE TO COOPERATE WITH THE MANUFACTURING CHEMISTS
E-; - ASSOCIATION IN THE TABERSHAW-COOPER STUDIES. ADDITIONAL IN-
E s q' DEPTH 'STUDIES VILL BE CONTINUED WITHIN THE VARIOUS MANUFACTURING
%'1 ‘. UNITS OF THE COMPANY AND WILL BE REPORTED UPON WHEN COMPLETE.
"o
s
.'i !
S

!
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1V, IHDUSTRIAL NHYGIEWE MEASURENENTS OF VINYL CHLORIDE IN WORIPLALS
DOY JAS HONITORED THE‘HGRKPLACE EMVIROUNLENT BY A VARIETY OF
TECﬁHIQUﬁs, INCLUDING : ' _ |
« (A) CONTINUOUS MOWITORING OF REPRESENTATIVE OR SELECTED
_ ' WORKPLACE AREAS BY A COMBUSTION - CONDUCTIVITY
- Lo © ANALYZER.
(B) "“GRAB" SAMPLES or WORKPLACE AIR COLLECTVD IN
" IMPERVIOUS PLASTIC BAGS OR ACTIVATED CARBON “SLUGS" .
(ABSORPTION). ANALYSIS OF SUCH SAMPLES I§°Now ﬁr R

Er O

GAS CHROMATQGRAPHY, BUT YEARS AGO ANALYSIS. WAS ?Y‘

—

; n - ~ DETERMINATION OF TOTAL CHLORIDE OR BY INE,RARED E -
AR : SPECTROSCOPY. , : :?“ "*ﬁﬁL,;;*:%
! : | {(C) PERSONNEL pMONITORS BASED ON ABSORPTION ON ACTIVATED
| CAREBON SLUGS, FOLLOJED BY GAS CHRONMATOGRAPHIC ANALYSIS'.‘
f U MONOIMER PLANT #l} STARTED OPERATIéN IN 1046, HISTORICALLY, SPOT
¥f[? " SAMPLING WAS CONDUCTED. LOADING OF TANK CARS, COLLECTION OF
? - SAMPLES FOR PRODUCT ASSAY AND DISTILLATION OPERATIONS WERE THE
|~ ONLY TASKS WHICH NEEDED ATTENTION IN THE EARLY OPERATION OF
: {j . THIS‘?hﬁurza IN 1972, AN EXTENSIVE INDUSTRIAL HYGIENE SURVEY
;:[}', s _;D.{'MULTIPLE GRAB- SAMPLES WERE COLLECTED IN IMPERVIOUS
. PLASTIC BAGS AND ANALYZED BY OAS CHROMATOGRAPHY. THE FOUR
; ;;’" . CONTROL OPERATOR CLASSIFICATIONS HAD TWA VALUES BETWEEN 0.2

e * AND 1.3 PPM. MAINTENANCE EMPLOYEES HAD A TWA VALUE OF 1.7 PPM

j 1] ‘ AND THE SUPERVISORY EMPLOYEES HAD A TWA OF 1.3 PPM. THE LOADING
A me i .

i;EE‘T ’ i
l, ,: "

R .
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OFCRATIONS HIAD A TV whuz OF 65 ppid D TS LAGRANTC Y EMPLOYEES
HO COLLECT SAMPLES FROM STORAGE TANKS HAD A TVA oF 1! ke,
PERSOIREL FOMITCRING 1S PRISENTLY ESING CARR IED cur OM A SYSTEVATIC  ©

AND PERI®DIC BASIS IN THIS PRODUCTION WNIT. N 1973, ALL TWA vALuES
WERE BeLow 10 pe EXCEPT FOR THE LATORATORY EFPLOYEES WO HAD THA

EXPOSURES OF WP TO 20 PR, A LEVEL VELL BELO OUR INDU:TRAIL HYGIENE
GUIDELIKE CF 50 PP, ' w

MoNorER PLANT . #2 STARTED OPERATION .IN 1958, LIMITED smvsvg WERE*

! .
| Lj CONDUCTED 1 1955 AND REVEALED T'!A's RANGING FROM 8 10 60 PPM- AN e
] ;f‘j; * IN-DEPTH SURVEY WAS CARRIED ouT I8 1973, ALL TWA VALU’S wERE BELO." ] % T <

~ 7" 10 pPH EXCEPT FOR THE LABORATORY EVPLOVEES, THEIR VALUES WERE BE'IWEEN".?f“- 5"3 2
= 10 A 15 pem, | : o
l - - , . . : -
N FonorER PUwT #3 BEGAN OPERATION IN 1963, IN A 1973 - 1974 PERSORNEL -

" MONITORING STUDY, THA VALUES RANGED FROM LESS THAN 1 PP TO 10 PPM, -, .

.

(3

=

OR FOLYiZR PLANT 271 WAS OPERATED FROM 1946 7O ]972. BEerEN 1950 D

Y 1653 SEVERAL. INDUSTRTAL HYGIENE SURVEYS WERE CONDUCTED. . A NUMBER OF JOB
- e 'cmssxnc:g'xogs (POLYFERIZER OPERATORS, DRIER OPERATORS, PONOMER STILL
.. OPERATORS, AND wmr =R TRAUSFER OPERATORS) HAD MORKPLACE ENVIRONMENTAL
- LEVELS RANGING FRoM 50 TO 335 PPi4 VINYL CHLORIDE, AFTER INSTALLATION OF
o A CONTINUOUS ANALYZER . * o
1 d
| SN IR . P
AR o
e )
-5 : - '
!_. ) ‘ v'.
) i [ o v i

A NI -’-ﬂ"““_ﬂ_

AP00022854



i
4
1

-

hnn I aag

]

{

“ _INVOLVED IN LOADING OPERATIONS HAD THA VALUZS RANGING FROM 8 31 peret

L]
i g P T Y AT T i o . - L )
K ;w T "__\M'x":.’" ’zr.u‘,:"" SR ‘*“ ’_-.'*f&- ‘1}' o e e ARG ML R £ o e A L, S

e . S R AL o

FOR THE WORKPLACE AIR IN 1553, 1FTROVEIZITS WERE ACHIEVED, YIiYL CHLCRILE
T vaLUzS RANCED FROM 25 70 85 PR DURING THE FErie) 1630-1C57,

OUR PRESENT FOLYFSRIZATICH PLANT, FOLYE SER PLANT NU“BER TWO, BEGAN GPERATION
w1953t Historicaty THE THA VALUES HAVE BEEN DECREASED OVER THIS PERIOD

oF TIFZ. IN THE EARLY HISTORY, THA vaLues ofF 105-240 prit WERE OBSERVED.

DoriNG 1973, Ti\ VALUES FOR VINYL CHLORIDS IN THE AIR WERE IN THE 125 Pm .
RANGE, '

FOR A GIVEN TYPE OF OPERATION, FOR EXN'?LE, OPERATORS mvom—:n‘ r'n' Pu~"1=
REACTORS SHOWED VALUES RANGING FROM 1 T0 34 _PPM. SmeARLY, THREE OPERPI

VE ENCOURAGE RECOGNITION THAT SUCH VARIATION WILL OCCLR IN NORVAL. DAY TO u:-w
OPERATIONS INVOLVING TRANSFER OF MONOIER T ‘
. ;_,_, :,-{-.,A 4'4:4
YE ARE INCLUDING REPORTS ON A NUVBER OF OLR -IKDUSTRIAL HYGIENE MONITORING
STUDIES AS VIRITTEN SUPPLEMENTS TO THIS STATE! '-'NT. THESE ARE LABELED '

APPtNDIX I, ‘ .

‘& - - ‘."‘gt ) : ’ e -
Ar‘aimﬁ “"i{ - . .

In swm THE INDUSTRIAL HYGIENE DATA SHON THAT LEVELS OF EXPOSURE BELOW

50 ppi1 AR: ATTAI F\ABLE IN BOTH PRODUCER AMD USER PLANTS: OF VINYL CHLORIDE.

-
¢

I St

’
§

1
r
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IT nusT BE I!OTED;' BouEvER, THAT WITIH OLDIR PLAITS THE ACHIEVESENT
OF SUH GOALS f-'AY ES DIFFICULT, AD IN ALL PROZABILITY WILL REQUIRE

MAJOR FIDIFICATICHS THAT WILL TAKE TIME TO ACCCAPLISH, -
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1 V., SAETY il THE VESL CHORILE IUSTRY
! THZ OPERATICH OF A SAFE PLART IHVCLYING THE HANDLING OF TOXIC, HAZARDOUS
i MATERIALS REVCLYES AROUND:
' 1, ESTASLISTHT OF SAFE, PRACTICAL ALLGWABLE -
b ENVIRO! ISHTAL LEVELS. '
| 2,  IFPLEMZNTING APPROPRIATE EN SINEERING AND -
B OPERATING PROCEDURES TO ACHIEVE OR BETTER  ©- .
| _ THESE LEVELS. | .
h n 3, ProvIDING AVALYTICAL FONITORING CAPABILITY TO , O
: INSURE THE ©'.VIRONMEMT IS MAINTAIHED BELOW THE
e _ ESTABLISHED LEVELS AND TO-DETECT EXCURSIONS :
" | | ABOVE SUcH LEVELS, L o
s B,  INITIATING APPROPRIATE CORRECTIVE ACTION WHEN ST
| _,H ST o BREAKDOWIS OCCLR R AD GUIDELINES ENVIROWENTAL | s _j "j‘;:j‘ff T
T 5. D:VELOPING AND SUPPORTING AN APPROPRIATE MEDICAL
: U ' SURVEILLANCE Pa?’gmw. .
1 = R -*a ’ |

' “ Dow ms A, SAFETY PHILOSOPHY THAT THE SAFETY OF OUR EMPLOYEES, OUR CUSTOMERS AND

! _- ° 'i"" 'En&? s -‘t .
n . G.RﬁEIGFBORg 18 'OF PRIME !\ND OF UTFDST IMPORTANCE, THIS SAFETY PHILOSOPHY .
- PERMEATES OUR OPERATICNS, TO ACHIEVE OUR GENERAL SAFETY GOALS FOR VIMYL -

U CHLORIDE OPERATIONS AND TO ACHIEVE A GOAL THAT INDUSTRIAL EXPOSURE TO VINYL

L . . . . v ot

AP00022857




e
e

W gt Geye i . T ) - At 10m bgmnt e eps ~r
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{lane 37 H".L::HLD FHE FCLLC. 1S LESICH AND BLGINERERING FRINTIPLIS 'R
VIIYL CHLORIDZ CFeraTICHS:

1o PROCZS5iiG SYSTZNS ARE CLOSED WITH KO OPEN VESSEL
" CRERATICHL
2, (UPREITT BUILDINGS WHERE VIMYL CHLORIDE IS MANUFACTURED
OR POLYFERIZED ARE OFEH TO THE ATHOSPHERE OR HAVE
VENTILATION TO MINIMIZE CCNCENTRATION BUILD-UPS,
3, ENGINEERING DESIGN EMPHASIZES REASOMABLE PROCESS
* AUTOYATION AND REASGNABLE REMOTE OPERATION IN

E‘.
i
ORDER TO MINIMIZE PERSOMNEL EXPOSURE. o E
&, Vent exnst SYSTENS ARE SELECTIVELY LOCATED TO TR s
- MININIZE THE POSSIBILITY OF PERSONNEL EXPOSURE.
- 5. Tic RUSER AND QUANTITY OF SAMPLES FOR CONTROL
Cu ARALYSES ARE MINIAIZED.
i
CAREFUL APPLICATION OF THE ABOVE PRINCIPLES HAS LED ESSENTIALLY TO THE
- AYTALIDENT CF OUR GOAL OF THA VALUES OF LESS THAM 50 PPM IN OUR CPERATICNS, -
. -VE BELIEVE THAT COOD OPERATING PROCEDURES MUST BE TAILORED TO EACH SPECIFIC
PLANT, THAT PLANT SIZE, AND THE NATURE OF THE PROCESS AND PLANT LOCATION
ALL WIHLL INFLUZKCE THE EXACT PROCEDURES TO BE CARRIED OUT. I WILL MENTION
el
-

~ AP00022858
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A F OF THE FONT INPIRF T CUIRATING Pl JEDUATS M) Tedhhitdrs Looaon
FCR UIE OF OQUR TONSVTR PHOLUCTICH PLAINS TO TLLUSTRATE T1Z COUPLEMITY CF
G230 PUINT C0EF I\TIG]-

1: E "LD"L..S ARE FASILIARIZED WITH EMERGIHCY PROCELURES

HORN EFERGENCY CALLS, AND EVACUATION ROUTES,
2, COLLECTICH CF ANALYTIGAL SAVPLES OF VINYL CHLORIDE
FROH STORAGE TANKS IN/OLVES A CLOSZD LOOP SAMPLING
SYSTEM IN OREZR TO RETURN VINYL CHLORIBE TO THE -
PROCESS RATHER THAN VENTING VAPOR IN THE WORKPLACE I
ENVIROMVENT,  LAECRATORY SAYPLES OF VINYL CHLORIDE kK
ARE HANDLED 1N HOCDS AMD SAMPLE CYLINDZRS ARE
GROUNDED $HEN I.NSCHARGF_D. On-Line G.':\S CHROVATOCRAPHY -
1S BEING USED EXTENSIVELY TO MONITOR PRODUCT PURITY
AND FROCESS OPERATIGN, THIS HAS REDUCED MARKEDLY
THE KU“DER OF MANUAL SAMPLE COLLECTIONS REQUIRED,
3. SPECIALLY DESIGIZD VAPOR EQUALIZING LIKES
COIECTED BACK TO THE STORAGE TANK ARE EXPLOYED IN THE
__LoAnms OF TANK CARS. ,
4, ENVIROMMENTAL MONITCRIIG OF AIR IS BEING CONDUCTED
BY A MUMBER OF TECH:IQUES., GAS DETECTOR ALARMS ARE
LOCATED. THROUGHOUT THE PLANT AT A MUBER OF STRATEGIC

AP00022859



LOCATIONS T2 W50 OF MY FLAMTWSLE CONCENTRATICHS,
PORTAFLE DIIECTCY LUSTRUZITS ARE AVAILABLE FCR
CRECELils LT ARCAS CR PROCESS ECUIM-EINT FRICR
7O HON-ROUTING ORPERATICHS AND ProcEnunss, AIR
S QUALITY SLVEYS WIRE CONDUCTED 1 MGNOUER PLRMT
wreeR 11 1971, DURING THE FIRST QUARTER OF
1074, A cCuTiiuaUs ANALYZER SYSTEM FOR 12 STRATEGIC

LOCATICHS IN THZ PLANT WILL BE INSTAWLED, THIS L -
HWILL PROVIDE CClTINUOUS BACKGROWND II~:FOR:‘-‘ATIO-;€ L

AND PROVIDE ITNSTANTANECUS SIGHALS FOR ANY UN- ,:;,,,
USUALLY HIGH CCHCEHTRATICHS THAT MIGHT OCCLR [
e 1o LA, SPILS o onen vevRoTe
SITUATIONS, -t

IN CUR POLYFZRIZATION CPERATIONS, WE HAVE NOT HAD PROBLEMS OF WORKER

JLLNESS FROM THE CLEANIKG OF POLYMERIZATION VESSELS. Mg UTILIZE HIG}:I
PRESSURS WATER JETS AFTER EACH POLYi“ZRIZATIQH REACTION TO PREVENT PCLYMER
BUND-WP,  QuR EMULSICH POLYFMERIZATICH KETTLES REQUIRE MANUAL CLEAN-CUT
EVERY THO OR THREE MONTHS. AFTER VATER CLEANING OF THE VESSEL, ALL LINES
ARZ BLANKED TO PREVENT ANY ATERIAL FROM ENTERING THE VESSEL) THE ATHOSPHERE

g &3 TESZ'FEDV FOR OXYGE\E SUPPLY, AND A CONTINUOUS VIMYL CHLCRIEE MCONITCRIMG |

PEORE 1S PUT 1NT0 THE VESSEL. CONCENTRATIONS MUST BE BELCH 50 PPM PRIOR
10 VESSEL ENTRY. AIR PURGE IS MAINTAINED ON THE VESSEL DURING THE CLEANING

OPERATION,

AP00022860
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rOL;.'{ FEIR20S ARE AVALILLS LD FOR RINIRSIIILSL POITORINS OF AL FOR
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.

1, COmUsTIC =00 ST IVITY
2. Gas crrovavosasoq
3 IRFRARED SPECTRUPHOTOMETRY

4, FLAME 10NIZATIC!! SPECTROPHOTCHETRY

GAS CHROVATOCRAPHY 1S VERY SPECIFIC, BUT REQUIRES ABCUT 10 MINUTES

PER SAVFLE, FLAME IONIZATICH CSTECTORS HAVE NO SPECIFICITY-RESPONDING
TO ALL CARBCIH-CARECH CR CARSOH-HYLROGEN LCNDS, BUT ARE PORTARLE AND THE
FEASUREZENT 1S IISTAMTANEOUS, THE COBUSTICH-COMDUCTIVITY METHOD RESPCIICS
T0 ANY MATERIAL VHICH BURS TO PRODUCE 1S, 1T RESPOIDS RAPIDLY. INFRARED
ANALYZERS ARE VERY SPECIFIC, RESPCND QUICKLY AND ARE PORTARLE, ALL OF

THESE TECHAIGUES HAVE ADEGQUATE SENSITIVITY, DETECTING CCHCENTRATIONS OF

1 ppit,

o

PERSOITIEL MOHITORING IS ACHIEVED THROUGH USE OF ASSORPTION TUSES FILLED WITH

.ACTIVATED CARBON, THE ABSORDED CHLORINATED HYDROCARBONS ARE CETERMINED DY

GAS CHROMATOGRAPHY AFTER THERYAL RELEASE COR EX'I'R/‘»CTIC.‘é BY CARECN DISULFIDE,

At Doty 110ST OF OUR ENVIRONMENTAL MONITCRING HAS BEEN WITH ('IO;‘-BUSTIO.‘ -

NDUCTIVITY AMALYZERS, WE HAVE USED THESE AMALYZERS FCR CONTINUOUS FONITCRING

amre.
since 1G53 wiTH EXCELLTIT RESULTS,

~ AP00022861
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VI, RECGTBMATICS TSR GV EI-BISInY ACTION

1. Dowunezas (8MA 10 RECOGUIZE THI VOLLITATY TRTUSTRY
ACTICH TO LGWER TiZE> LEVELS CF EXPOSURE TO VINYL

- CHLORIDE A0 THE LEAD ROLE OF IMDUSTRY IN C3TAINING
DATA ON THE VIMYL CHLORIDE PROELEM,

2, Dod BELIEVES THE INDUSTRY RECOGHIZES THE NEED TO
MAINTAIN EMVIRCKENTAL LEVELS BELGN THE OSHA STANDARD
OF 500 Prit AMD EVEN BELCH THE ACGIH RECOMENDATION OF
- 200 pei, '

3, Dow BELIEVES THAT IT IS INDUSTRY'S AND GOVERNMENT'S
RESPCUSIBILITY "TO INFCRM ALL EMPLOYEES OR PERSONS VIORKING
WITH VINYL CHLORIDE AZOUT ITS HAZARDS AMD TO DEVELOP
AND IMPLEMENT TRAINIHG PROGRAMS TO HELP PREVENT OVER-
EXPOSURE AND INSURE PROPER REACTION IN EMERGENCY
SITUATIONS. 1l BELIEVE INFOR'ED-EMPLOYEES WILL CO-
OPERATE IN ELIMINATING OVER- EXPOSURE AND SUGGEST
VETHODS FOR 1HPROVEMENT,

_’:.f‘-.-g-}-; LT - L. . e e
4, ED UPON THE MEDICAL AND TOXICOLOGICAL DATA AVAILASLE
TO US AT THIS TIME, Dow BELIEVES THAT AN EIGHT-HOUR T1A ofF
50 PP IS A SATISFACTORY EMVIRCMMENTAL STANDARD FOR VINYL

CHLORIDE,

 AP00022862
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2 Doit 1s SUrronTiiG & ACTIVELY QUOTEBATHIG I LONE-TERM

COINALATICH, {TT/ASOLISH A EPIRIAICLOGICAL STUDLES IN

W co -

CRLR TG COTANNT THE #CST PRECISE EATA FOSSIBLE RELATING
T6 T POTENTIAL FOR GCCUPATICHAL HIALTH ASSESSMEHT,
. (A} WE wIw STRONGLY SUPPORT IHLUSTRY-GOVERANT
EVALUATION OF THE DATA ASﬁ IT BICOVES AVAILADLE,

L e ]

(B RESULTS OF THE EPILZMIOLOGICAL SURVEY OF VINYL
CHLORIDE VORKERS IMITIATED AEOUT A YEAR AGO BY
MCA VIA coNTRACT WITH TABERSHAW-COOPER WILL BE
- , AVAILABLE IN THE NEAR FUTURE. 1T SEEMS REASONABLE
TO EXPECT THAT THESE RESULTS WILL PROVIDE -
" ADDITIONAL AKD SUBSTANTIVE BASIS FOR RULE-MAKING.

ARAG

()

6.  Dow BELIEVES RULE-MAKING SHOULD NOT BE BASED ON CONDITIONS
THAT EXISTED IN THE PAST BUT SHOULD BE BASED OM CONDITIONS
AS THEY EXIST TODAY, Basep oi NIOSH ACTIVITY AND ON WIDESFREAD
VOLUNTARY ACTIONS BY INDUSTRY, WE BELIEVE THERE IS NO NEED
FOR A TENMPORARY EMERGEMCY STANDARD., ReaLIsTicALLy, vE .'
BELIEVE A TENPORARY BHERGEXCY STAMDARD WOULD RESULT IN

q . _Fomnmﬁo:-zs RATHER THAM CONSTRUCTIVE DEFINITION OF AREAS

' ! OF CONCERN A'D CONSTRUCTIVE PROBLEM SCLVING,

e e e ERAP s A A AR b i et § ke b it opir bt gu o ¢ Fme ¢ o v
.
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N DELIEVE 1ooT FPROCUCCRS/UITIS OF VIinL GILGRIDZ HAVE OR
VERY 500! WILL [AVE THE CAPFZILITY TO (MNTAIN AN EIGHT-
Lol TirE-Ereed averacz (WA oF 2D ran OR E3uCw,  Thene-
FOAZ WE SUGGEST THAT STEPS BE TAKEM IM CRCER TO DEVELOP THE
STAUDWD IH A NEASCHABLE WAY,
(A)  IN ORCZR TO ASSESS THE STATE AND MAGNITUDE OF THE
PROBLEM, WE SUBGEST THAT EACH PRODUZER/USER OF .
VINYL CHLORIDE COMPLETE AM INIUSTRIAL HYGIENE.
SURVEY OF HIS QPERATICNS AND A MEDICAY &BMEX. OF
~ VINYL. CHLORIDE WORKERS WITHIN THREE tQ}_{}]_ﬁ AD

REPORT THE RESULTS OF EACH SURVEY To HIOSH/OSHA, ..

(8)  IF THE SURVEY ReveEALS THA'S IN EXCESS OF 50 ppi,
THE MANUFACTURER OR PROCESSOR SHOULD 1MMEDIATELY
TAKE STEPS TO REDUCE EXPOSURE BY CPERATIOMAL AND/CR
ENGIMEERING CHANGES AMD REQUIRE THE USE OF APPROFRIATE
RESPIRATORY PROTECTIOH BY KIS EHPLOYESS LIKELY T0
BE EXPOSED TO SUCH LEVELS,

(¢)  IF THE MEDICAL SURVEILLANCE PRCERNM IMDICATES

ABNORMALITIES THAT COULD BE ATTRIBUTED TO EXCESSIVE
EXPOSURE TO VINYL CHLCRIDE OR A €CHDITICN THAT COULD
REASONABLY BE EXPECTED TO BE AGCRAVATED BY CONTINUED

A

~ AP0002286
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WORK 317 VITNYL GLCRIZZ, AT FERICS MICTT
wZLL BZ RIMOVED TO ANOTHER JO3 ROT INVOLVING

[ RN Fadal]

SU! g otunge  Mr recosvzin DICSH AssisTANGE
11 T2FIIING YHE PRICRITY OF MEALTH PARAMETERS
FOR STUST.

g, Dot suppeats OSHA'S ESTABLISHYENT OF A PERMANENT HEALTH STANDARD
FOR VINYL CHLORIDZ BY REGULAR RULEMAKING PROCEDURES.

9, Y RECCHEND THAT THE STANDARD STATE {HAT SHOULD BE ACCONMPLISHED.
LEAVIHG THE "HOW-TO-ACHIEVE COVPLIANCE” TO INDIVIDUAL PLANT g
IMPLEEHTATION, : S 1

AP00022865



AF‘ N y P
E TIH..( 0[‘ ' i, JnE
Bitrcm 15, 167

L’a’BleRI”{L RYGIE Z SURVEYS LiVOLVIIG VI’iYL GHLORIDE -

A, Susvry Taoues For EnvironrenTaL Levers oF Vinve CHLORIDE
IN INDUSTRIAL OPERATIONS,

B,  InpusTRIAL HvGiene ENGINSERING AND THE PrRocESS-ENVIRONMENT
Svstem Jo i Motcrngr. Aw Inp. Hvetene J. 31, 233, 1970, &
€. MoniToring Exposures 70 VinyL CHLORIDE VAPOR: BRrEATH
AwaLysis anp Continuous AIR SavpLinGg. E, D. BarerTa, R. D,
Stevart, J. E, Furcrier. A, Inp. Hycisme Assn, J. 537, 1968,

D | THE APPLICATION OF COMPUTER SCIENCE TO INDUSTRIAL HYGIENE.
' J. E. Peterson, H: R. Hovie, E. J, Scenelper, AM. InD.
HYGIENE Assr;. J. 27, 180, 1926,

Lo
P
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‘ SUTARY TABLES CF ENVIRCHTITAL
LEVELS OF VIYL CHLCRILE il
INDUSTRIAL OPERATIONS
N
Dow CHemicaL U,S.A.
o ! Miotanp, MicHiGan
. Fesrunry 15, 1974
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Table I

INDUSTRIAL BYGIENE SURVEYS OF VINYL CHLORIDE
LEVELS IN MCONOMER PLANT NO. 1

JOB CLASSIFICATION TWA, ppm Vinyl Chloride*

1972 - 1973
. .~ 1st Qtr  3rd Qtr  4th Qtr
Control Opr. L ) 0.7 1.1 3.6 3.1
Control Opr. 2 0.6 2.4 N.D,** i.o ‘ )
' Control Opr. 3 0.2 9.5 3.3 0.8 %"
A Control Opr. 4 1.3 N.D.** 0.6 - 2.3 7
. Loading Opr. . 45 t 2.8 0.5 0.2
- Lgb Tach. 14 6.8 30 27 -
‘ Maintenance 1.7 _ 4.7 0.4 4.8
e Supervisory 1.3 0.8 0.4 2.3

* glug samples, 6.5 hour personnel monitors--analyzed by VPC

Lt » °
— . ** not detected
J
, !
L
-

F

gy
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Table II

INDUETRIAL NYGIEWE SURVEYS OF VINYL CHLORIDE

LEVELS IN HMONCMER PLANT NO. 2

JOB CLLSSIFICATION

Laborer
Millwright
Electrician
Pipefitter

bperator 1l

. Material Controller

Operator 2
Instrument Tech.
Loader Operator
Lab

Jr. Op. Techniclén
Quality Control
Tank Farm Operator
Lab‘Op. Technician
Shift Supvr.

shift Supvr. (day)

Sample Man

TWA, ppm Vinyl Chloride*

1973

4.5
4.4
3.5
4.5
0.6 i,
0.1
2.4
1.9
4.2
10.3
2.3
3.0
2,9
15.1
0.4
0.4
0.7

*slug samples analyzed by VPC

AP00022869
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_ - .. .Table III
RDUSTﬁISL HYGIENE SURVEYS OF VINYL CHLORIDE
LEVELS IN MONCIHER PLANT NO. 3,
JOB CLASSIPICATION TWA, ppm VINYL CHLORIQE?
Control Opr. 1 ’ ‘ 1.0 Z‘ CT
Control Opi. 2 ' N._D.**.'
Centrol Opr. 3 : 0.1 -
fiaintenance ’ 0.1
Supervision N. D, #*%
Laboratory ’ ' 10.4 )
Loader ‘ : _ 2.1
Distillation .- 0.015

©

*absorption on slug -~ 8 hour sample analyzed by VPC (1973-T4
survey)

¥%*none detected

AP00022870
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INDUSTRIAL HIYCIEHE SURVEYS OF VINYL CHIORIDD
LEVELS IN POLYHMER PLANT NO. 1

JOR CLASHIFTCATION

*

Polymer & Drying

‘Toreman & Crew Leader

Color & Blending

Foreman

Shipping Clerk
Utility Man
Mechanic -
Packer, Ass't Opr,
Shift Miller
Polymer Ass‘*t Opr,:
Alternate, Spare,
Class 1 & 2 Opr.
Dryer Opr.

Monomer Still Opr.
Flash Dryer Opr.
Tank Caf Unloader,

Mononmer Transfer Man

Table IV

ppm Vinyl

Chloride*

TWA,

1950 - 5o%
" 10 - 50

5

5 - 10

5 - 10
50 .

5 - 10
120 ~ 385
95 ~ 350
50 - 85
15 - 150

100

10

‘25

25
25
25
10

25

1960 G7%+*

80

85

45
15

* grab samples, total haiogen calculated as vinyl chloride.

**%* continuous analyzer for total halogcns calculated as

vinyl chloride.

~ AP00022871
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Tuble V

INDUSTRIAL HYGIENE SURVLYS OF VINYL CHLORIDE
LEVELS IN POLYMLR PLART NO.

JOB CLASSIFICATION

2

TWA, ppm Vinyl Chloride®

1960 = 66%% 10GT*% 1973%%*

1953 - 59%*
. Foreman S - 10
Utility 10
Janitor ) 10
Handyman 16
Spare
Alternate ; I 50 - 65
Blender-Packér 10.- 25 .
‘Tank & Wheel Opr. 125 = 140
Dryer Opr. 50 - 60
Polymerizer Opr. 50 - 65
Clerk _ : ’ 5 -
Mechanic . . ’ 50 -

Pumping Opr.
. o

5
Lo
5

5
30
30
10
140
35
30

50

15
15
40
50

240
105
50

5
10
1¢
10

30

-

80
35
30

50

l -
1l -

5
5
5
-5
5
5

R N
i

Kk

I N )
1
n

4.

* grab samples total halogen calculated as vinyl chloride.

** continuous analyzer for total halogens calculated as

vinyl chloride.

**% process changes with a change of job classification - slug

absorbent samples analyzed by VPC.
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VARIABILITY

Opcratoxr Job

1 Pumping
2 Pumping
3 Pumping
1 .Loading
2 Loading
3 Ioading
Operator
1 Loading
2 Loading
3 -Léading

<

Table VI

IN VINYL CHLORIDE LEVELS
ON A DAY-TO~DAY BASIS - POLYMER FPLANT NO. 2

Hours
6
7

ppm Vinyl Chloride

0.98
11.5
34.0

1.0
28.0
1'1

8.0
25.0
31.0

o

(Data collected by operator wearing a sampling device

-

on.belt during course of his normal operations.)

h

A
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