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A twelve point electro-conductivieyrtatogenatad hydro-

L

carbon analyzer has been used to continuously monitor vapor con-
centrations of vinyl chloride and vinylidene chloride in

operator's work areas of the Saran Production Plant for several
years. The.equipment has provided supervision with a daily

record of the vapor concentrations of vinyl/vinylidene chloride
encountered by the operators‘as well as an indication of leaking
equipment. Untll recently, however, there has not been availlable
a satisfactory method of compiling the data to show the exposure
pattern of the operators to vinyl chloride and vinylidene chloride.
In the early part of 1962 the'Envifonmental Reséarch Laboratory
acquired data processing equipment which could be used in con-
Junction with the electro-conductivity analyzer and the Burroughs
digital computer. . During the months of January through the middle
of June, 1962, and again during the months of January through
April, 1963, environmental studies were conducted at the Saran

Production Plant using the new data processing equipment.

RESTRICTED: for use within The Dow Chemical Company only.
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Reactor operators (kettle men)
encounter at times high concentrations of vinyl/vinylidene

ll

Time-welghting the exposures resulted in values

t

chloride.
in excess of recently proposed safe limits for repeated

exposures.
The high concentrations do not correlate with increased

2l
production but relate more directly to operating techniques
A dally investigation of the

and maintenance of equlpment.
cause of the high concentrations over a trial period of time

by supervision did produce a satisfactory reduction in the

operator's exposure.
Time-weighted exposures to vinyl/vinylidene chloride

3.
encountered by reactor operators (kettle men) of the
Polymer #2 section and the still operators of both sections

were found to be within acceptable levels.

Results of physical examinations of the operators conducted

Ll'l
by the Medical Research Laboratory at the time of the 1963

environmental survey are to be reported separately.

REASONS FOR THE ENVIRONMENTAL STUDY

Vinyl chloride and vinylidene chloride monomers are
reacted in the presence of a catalyst to produce saran polymer

Throughout various stages of manufacture, reactor operators
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ble, exposures
to the two monomers. Because both vinyl chloride and vinylidene
chloride are toxlc to the liver and kidneys there is a definite
need to evaluate the operator's exposure and to control them to

within acceptable limits.
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The Environmental Research Laboratory began making
surveys with portable air sampling equipment in 1950 with subse-
quent surveys in 1951, 53 and 55. Results of these surveys prompted
supervision to install a continuous monitoring system for detecting
and pecording'concentrations of vinyl chloride/vinylidene chloride
in the general work areas for the operators.

The monitoring system installed consists of an analyzer
and recorder located in a separate room outside the main plant with
twelve air sampling lines running out from the analyzer to the
,operating areas. The analyzer has a combustion furnace to decom-
pose the halogenated hydrocarbon, scrubbing absorbers to mix water
with the free hydrogen chloride and/or chlorine formed by that
decomposition and two six-point Dynalog recorders to record the
conductivity of the solution formed. Arrangements were made for’
the Instrument Systems ﬁesearch group to be respons;ble fbr‘weekly
malintenance of the anélyzer and for'the Environmental.Research
Laboratory to check the callbration of the analyzer approximately

every six months. This has been done since 1958.
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In determining the vapor concentratisng SF Y¥HYY*chloride
and/or vinylidene chloride in the general atmosphere with the
halogen analyzer it was not pbssible to record separately the con-

centrations of each monomer. The analyzer is nonspecific and is

able to only analyze for total halogen content. Thus the instru-

ment was calibrated to report all the results as vinyl chloride.
The chronic vapor toxicity of these two materials is about
proportional to the number of chlorine atoms in each molecule.

After several months of operation, there was definite
evidence (as indicated by the daily charts) that for periods of
time lasting a few minutes up to several hours, concentrations of
vapors recorded as vinyl chloride in excess of 100 ppm (parts per
million byvvolume in air) existed in various work areas. It,
however, has been an unrealistic task to attempt to visually and
manually integrate the data in order to time-welght the exposures
of the operators so as to evaluate the possible hazard.

Early in 1962 the Environmental Research Laboratory
acquired semi-portable analog~to-digital recording equipment
which would record each conductivity reading along with time in
days, hours and minutes. The data recording system consists of
a specially modified Brown recorder, a Datex Encoder and
Programer and a Friden paper tépe punch. The data are punched
in a code and format suitable for direct entry to the Computations
Laboratory B-220 digi;al computer. Thelcomputer was programmed

to provide summaries of the concentrations of vinyl/vinylidene

vvv000 Sy
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chloride as vinyl chloride at the twelve a%% sampling lccations
in terms of average concentrations and pe;;éﬁéggngfvéime above
various levels for each of the three dally shifts and for the
complete day. Weekly and monthly summarles of this information
were also obfained Later, programming provided time-weighted
average concentrations and percentage of time above various levels
for the operator's exposures.

The new data recording equipment was connected to the
continuous monitoring system during the months of January-June,
1962, and again during the months of January-April, 1963. Accurate

and acceptable data were obtained wlthin these periods.

PRESENTATION OF DATA

Nine of the twelve alr sampling locatlons were chosen
to monitor fhe concentrations of vinyl/vinylidene chloride in
areas most frequented by the Saran operators. The other three
alr sampling locations were used for the Soluble Saran section
in other parts of the bullding. Data from these three locations
have not been included in this report.

It was not practical fo attempt to monltor the peak
exbosures which the operators can envounter when c¢leaning valves
on the bottom of kettles, chdnging filter sacks or replaclrg
safeties 1n lines. The air sampling polnts do monltor air that

the operators breath the major part of the time. Tables I, II

and III indicate the locations of the nine sample points and the

SHv000 Swy
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approximate time spent by the Polymer #1l and #2 reactor and still

operators in each of the locations.
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Table I

APPROXIMATE TIME SPENT BY POLYMER #1 KETTLE MEN IN THEIR
VARIOUS WORK AREAS, BUILDING 262

. Approximate
Analyzer Time
Sample Point Location - Spent in Area

1 Base of slurry tanks, ground floor C12%
level (attends compression area and
other duties).

Control panel and desk area, third 31%
floor level (loads kettles, checks
charts, etc.).

Area of the scales in the Receilver 20%
Room, third floor level (filling

the receivers with monomers and

attending the pumps).

Area of the slurry tanks and base

of kettles, second floor level
(dropping the contents of kettles

to the slurry tanks and cleaning

the valves at the bottom of kettles).

Lunch room.
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Table IT

APPROXIMATE TIME SPENT BY POLYMER #2 KETTLE MEN IN THEIR
'VARIOUS WORK AREAS, BUILDING 262

Approximate
Analyzer Time
Sample Point. Location Spent in Area

2 Area near #10 scales in the Receilver 6%
Room (filling the receivers with
monomer) .

4 Area near #13 scales 1n the Recelver &%
Room (filling the recelvers with
monomer and changing the filter sock).

6 Area riear top #4 drier and kettle trap 20%
(dropping the contents of kettles to
the drier and cleaning the valves at
the bottom of the kettles).

10 Area of operators desk near #24 and 46%
#27 kettles (loads kettles, checks '
charts, etc.).

- Lunch room. 12%
- Other dutiles out of the main operating
areas. 10%
TOTAL 100%
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Table III

APPROXIMATE TIME SPENT BY THE STILL OPERATORS IN THEIR

Analyzer
Sample Point

VARIOUS WORK AREAS, BUILDING 262

Approximate

Time

Locations Spent in Area

n

Area near #13 scales in the Polymer
#2 Receiver Room (does some pumping
of vinyl chloride).

Area of scales in the Polymer #1
Receiver Room (pumping vinyl
chloride).

Inside a small analyzer room (checks
the phenol content in samples of
_monomers) .

Area of #4 drier and kettle trap
(attends the control panel for
the 3t1l1).

Other dutlies outside.

Lunch room.

6%

20%

6%

31%
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In reporting the results of the continuous monitoring
system as vihyl chloride the assumption has been made that vinyl
chloride exlists in the general atmosphere in much highgr concen-
trations than does vinylidene chloride and that it is vinyl
chloride whiéh the operators encounter most of the time. Table
IV shows the results of air samples collected at a few of the
alr sampling locations with subsequent analysis by a vapor phase
chﬁomotographic technique. This method of analysis provides a
differentiation between the concentrations of vinyl chloride and
vinylidene chloride. Vapor concentrations of vinyl chloride were
found to be about six times as great as vinylidene chloride in
the general atmosphere. In reporting analyzer data as vinyl
chloride it 1s belleved there would not be a hazard to health
from vinylidene chloride providing the exposures to vinyl chloride

are controlled to within safe levels.
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Table IV

. COMPARISON OF THE RATIO OF VINYL CHLORIDE TO VINYLIDENE CHLORIDE
GENERALLY EXISTING AT A FEW AIR SAMPLING LOCATIONS,

Alr
Sampling

Location

#1
#7
#9
#12

AVERAGE

3/27/63, 9:00 A.M.

oy
Ro
wn
©
o
o
Vapor Concentrations P
Vinyl Chloride Vinylidene Chlorilde -
ppm Ratio g ppm Ratio g
21.0 88 3.0 12
10.5 90.5 1.1 9.5
6.2 4 2.2 26
9.8 89 1.2 11
85.4 14.6
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in the environmental study. During the first period Trom

January-June, 1962, an attempt was made to work closely with

supervision by reporting each day any existing high vapor
concentrations of the previous day as recorded by the analyzer.
Prompt attention by supervision in checking the source of con-
tamination helped to keep the operator's exposures to low levels.
Most of the time the high concentrations noted were the result

of leaking pumps, valves, compressors and faulty operating
techniques. At the time of the second period a year later the

exposure data were obtalined allowing normal operation of the

plant with no attempt made to point out existing high concentra-

250000 sy

tions.
Charts 1-A and 1-B show time-welghted weekly average

exposures as vinyl chloride for the three separate shifts and
dally average of the three shifts for the reactor operators of
the Polymer #1 section. Also included on the charts are averages
of the three shifts over the two separate environmental study |
periods. There is no significant difference between shifts;
however, there is a major difference in the exposures encountered
by the operators from one period to the next. When the plant was
studied under "normal" operation as shown by chart 1-B the
operator's time-weighted exposures increased several fold com-
pared to those encountered a year earlier as shown by chart 1-A.

Singling out a week where the average exposure was comparable to

conivead Pursoans
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the total three-month period average exposure chart 1-C shows

how wide spread the daily exposures were. To obtaln time-welghted

averages in excess of 100 ppm meant that vapor concentrations as

vinyl chloride had to exceed several hundred ppm for extended
periods of time. The significance of these high concentrations

wlll be discussed 1n an addendum to this report.
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The reason for the wide variation in the operator's

© exposures between the two environmental surveys was first

considered to be due to an increase in production in 1963. This

did not prove to be the case. Chart 2 shows the number of batches

of Saran produced in the Polymer #1 and #2 sections and 1t can be

seen, except for the month of January, 1963, there was consider-

able more Saran produced in 1962 then there was in 1963 for’

comparable months. It was true there was much more Saran produced

in the Polymer #1l section than produced in the Polymer #2 section,

however, the average exposures as vinyl chloride in 1962 were

about equal for both the Polymer #l and #2 reactor operators

regardless of the wide differences in the production of Saran

by the two sections (compare charts 1-A and 3-A). All in all,

there does not appear to be a direct correlation between operator's

vapor exposures and number of batches of Saran produced.
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Charts 3—A‘and 3-B show the time-welghted weekly

o)

Qo

wn

(=
average exposures as vinyl chloride for the reactor operators 8
. A

(kettle men) of the Polymer #2 section during the two environ- &

mental study periods. Charts 4-A and 4-B show comparable time

weighted exposures for the still operators of the Polymer #l

and #2 sections. The irregular pattern of the time-weighted

exposures reveals that at times vapor concentrations were high,
however, in averaging'the'exposures‘over a period of time it

can be seen the amounts are well under a recently proposed safe
limit of 50 ppm'of vinyl chloride for daily repeated exposuresh-
Exposures for the reactor operators of Polymer #2 did not
increase in 1963 over_i962 whereas the exposures for the reactor
| Possibly the difference may be due

operators of Polymer #lkdid.

ilation (larger operating
1 ke
areas), and less chance for faulty operating techniques because

to newer equipment, betyer room vent

of the reduced production. While these are possible reasons for
the lesser vapor exposures of the Polymer #2 operators they are

by no means known causes of the lesser exposures.

c ARl provuced pursuant




; - 4 ; i : oo
R v o - ] 3 [ T .
- R I R A e o e il ol Eorm e Yo e T T Ro
I S - P S T PRy N T oot fam .
- .rw:iL-::X,M.Tﬂw.Ll_w...uuﬁ'AJ. R R e %]
: e e L e e —=| i
b~ e et I ErE R N (IR =]
T 1 S + 1 ! i 1
I..Jll...i;lr,_,,u._.ln T :IF_:l ...N_N.LT %
g s e R o A Sk s A e R
. - o .L_.w : ; I A __w_ o
el N R frd d i
]TI .AN. “ _ I __ “" 1 vl 9
1 |..||H|,_ M | ¥ M [ ' | : o
..... - i ! i I | :
mm e s R SR AR ]
“ ( s P ..l_Ll.vL.. lrl.!rW * 5 .cr LI _0 =t n
1. X% N AT I
DRI S N SR 2
TR T Tt *1 -y i 2
SR s R e ! ;
e N Do
T T T R T w
— /L O . -O i
- S JURURUR SERN ! - - ; —+ 3
i.r.il:l;i.JlMJ i bt b
i L T T Lob) v 1 T
N T T AT T -
I Mw D ﬁf."{{ T K
R R lafvplt =t I 1 - =i
Y .lltl!l.l.l.lﬂl-!.LS L S e 4 i .. . — : : ;

' -tvlL}FEHH } ] T 1 T T}?.Jlnu M.H..\...lll_r
. AVTE. ] L M_ _.», ”__“._.r_ 0 S I
HEa i 2l - . I} " — -

—t rlnl._.ﬂ.ﬂ.. I i : it H " : ..JL..V\L\ !
T . Pt M t . d e .
i ) B T O YR B ; i g praan N
it Rt el VA t T i LR T \\\ = " v <
T :nu.a RRE ! - I JIJ,M I A TN T ; b Y
mrmeR il el I t | Il t : SR !
—nan w <IN\*- !.ﬂllt - 1 T - + e
H ey 1y l i 1. 1. i
N 3 o ] =
] .ILLvlnl .n + !
——————y :..J.-J.: ” _ T_r t t i . S
- ﬂI.ll.-lJr_ A . _,— ” Tl
— [ R S I S N
S fy K e e an ey
ol TRy b g h : Tt smb e
e - jl[“.-.uc.g pe it 1 TLT.I.ul .......
S Thi — Sl o - pas e
" ﬂ L4nﬂf. - xf. | I.TJ.._T =iy ; - N
~ : ! v . T o
.IOA . Ddey e -t - H 1 by
BESEs) Wt ms ctdaad ( e B P C b:
— .LIL 1o i t
. IH/JJlW i o ! ! ;
p—— AR . I i fmmt _ !
A ! HH R
FUPNDA W SRR § T I Il
E=m =i
— - e T il | | [
OEIL  Jo Iy _ 1 o | t ¢
[ i 1 1 { | r I
R ..Luh ficfn i ! i i I T i i =l T
H NG T r ' I 1 R H | [ “
- IR [ [ T T . T A - T
I Lu;nlju r TR RO B I P _ T e— ] ¥
. T [ r..f_l.-lnl d\.r | T { [ [ 1 i [ I L [ _M
¢"_.MTZ; I 5 H : _, m I L
g = ] ST+ L v H | ] y i
T i ] i T [ R T T K]
- ERESEL Y FEE PN 1T “ T N AT
MERRNEEEEY : ; RS N Lt : b
- : g ; 1 il T : T X
: : Ji:.i%ﬁ i i T I f S —_—
o P ! .f 1 ] T | 11 . v T i t
s AR 8RR SEEESRENRES S S s
s j { H R LA I : DRI
S VAL T T T 0 Y X i
r_fr:_--G_ll..._fJ : i ! ! : _.:~ 10 B AT S SN I B
i O i
L <
tJlTlTr&LllTTrD. i T ] T R AP QP (SR 3
L ! 0 ; L1 T M IR : il o~
Ty Y RS RN ERE i oo T ilﬁr_..iwlalﬂwiz_ <
L L 1 I Tl T Y 0 N (O DG O AR I
N AR RS R o A SRS A
T o ! nv_r.ﬁﬂp i Jml... le -mu_m ) i E ; J. ..M_l. e I mrame Tal i B Y
BERC Y EEE VR § i i T BRI KR
- . . B PR : 14 N
— _— N .. T +
v s o I
pmds i m.ru m...)
e
v T 4 ke
e . r|rJ.m L
| - T
—— SRR .
WA W
| i T

FaY.]
Se
&0

Y I
bvagd TRV HLY IO p T7 LI 0705
T ek DI eaved W ARznRe S . . art
| ¢ e tu::ﬂ.}“c@?&.ﬂu.\,wﬁ.v”—,;.ﬁ o KEW .{Cﬁ_‘n




Pk Ny

e e ke s

PR MU -~ i

EafaEhe

Y

BIb

......

ARTIN

j-rviiilllll1..

ugds! e

ﬁe&f

Fr

/

. J.lu PTG

a1 &

SHSE
.m/ , -_|.

-
; PRRANS S

i
4Ly
1
il

L

R
(D p i

P /75763 "

> 5‘2

R
IR

iz

r
SERRN

7

i1

lg,

£}

JI;_:
1]

L]

Sl
It 4

N

LE.|:' )
|

VE

A

2900 A

qEea0e  Hamiamiolsxe DM




- = PTIgTUR S N A IR -
- TN R AL R ] e
R UL RS R S oy Nt S s i sl BN
e e A “__Tﬁ ! .n.ﬂHr.ll.l.Z N L T
T R e R LIS DA
- R,y IS A I IR - ; e
I N T A T
T SRR NS SEN RS NRR RS Ry S aaRal
T I A R I _./eu.||r._.|/_rull:. N RN RN
A_L, 1 it AN L uan 1 T BEE
At R TR R 1 I . ; -
T T e T L
Wr_wrbsl”ifj [.ﬂ.pz = ﬁ ! Ho-r P
R B o Rt B i i ! LR R
s WY R RS E RN R RN E R L
e e et i |- t P
s ASRERNNuNanaasn rpT
: [ By M : — 1
! 1] N 4 - T
D e R - - EBa
: LI L T
A : _ I T [
L R v 1 _‘W H ) wV.h = I
i RN “Hﬂi {5 M r —r
AR W ) o b
I‘.le.. ! ! ] L
NERE R ps R .
- r ! “
HE T W TR N :
T Nﬂ.. o i ] X
AR S T, N SIS I 1 hH
T N h“ I, I [
SERSEAN SRR SEREE 2
PO oy ; :
RRAEENNEE M i :
— H ]
| . | v.q, |
s b it ' .
e TS T : , .
L .Y I o b iz m
" — L - i ..”_\ i _ N_I«l.‘ A
L G T e N . _ VM\.\M\ T S
e EeSvyytea . : T o <
N | - H abde
et - J : i : : AT, § bt L b
T R H gab sims s
FERENERS o - -1 4 i 1 | A N
o T i ] T [
RS W e : 1 : /R — .
— : = " i | —t
“_.ﬂm ' T M.JI | H _h _.w “ v
. i, ML } -
e TR i | e
TR TR TR na mEas gEnE i
U N - W T N S S 08 iy Py —_—f . +
_.ﬂj.rrl_ﬂ:_iuﬁ..*.m[ mEn; T Ii- FEEH R JEE R R LT
| b R R b et e el ™
T r H Tea] ¢
ST NN +4- - = Lo - <
1I.,[rn N L : AY : ._h:wh
e LN - / 1 vy
! 1 L | - s
, 1 Al P2 \T W I
A Hh w _ ! u/-.f N ¢
S REEEREEERA - NN e
t N 11 T oy ¥ ! [ihal oA\ VDG N L | .
: hS ELEWY | ! . [ : e
+ 3 0 i 1 Tl e
I _/..I.. hJi| (. “ ~I_\ _— ,~4 B
i _ITI m ..u” | ﬂn M “...r M
EANE RRRARaRE R = B N
+ ¥
P NEERA ; n I L i R0 -
,L” J;m r L /“ ~7 L w H.W.Hr
+ . ! H o
_ X N V% SRR ELIE B < B
! e =~ H , RN [an] IOV S
[N { J + L — o ol
lw-N = et “ L_M P | “ % —
H _ : A O
T : ] I ! [N FIETS AN
i »CLJIT T ! = o o
: _ T 7 T T 1 t T o
AR Ly WA i 3
1% t a B 171 __“n : =
REENw ! o 1T ST U LT I SRR O S
a + [ .S R
i < hﬂﬁ. i “ ol R R D UL AU DI AT
i ._m‘f . ; L.“ TT ' _ _, _ .. [ : “_, | .".l.lwu_LaLl- Illrll;..r
T A o -1t \._Im _m OO FA.., _f*,..im-_!.r
' : i L -t TR DRSO e o
N N - T N R R A I N
b IR . [N R
{1y : |LT.._, T _.M,'/A/Vi/ RPN SO IPEN .
[ j 1 I S T R ioi L ad ot
—t- 1 ~ T 1 L Aani
SRwEN - ! H-F : : S ~—1 3
T BN 1= T T m
T v T H 1 1
- — - T =1
e e RESRSEaaE
ERREN RN o e I S0 I
1] W T 11 I 1.1 R R
- A3
3 o & 2 S B <
Wad NN ALA FIN 07 D9y Ay




LS ..
WAL al
. w i r.”
RS P

fod g mde b .
O X
o

-

ol
-+

i

y
i
F

i
i
T

HAZ T8
i

oy AT &/
m._../ - QJ.A *
ﬁfﬂruﬂ.f& - n - 0 IO
SaiESto DERANERs hanes e 2
it sy el Mt g s e
b R bt
mN w I-I.W.I_ T[H b E S
N R e A anas diieeRad e R
: _u-_.n.l -l b=t N it i IBRNER =7 : A :
e SRS : - I R
R e _ S
AR REsgs manak o 7 o
¥ R il 1

.-t'__l

EXPOSURES

T
|
L e ek

T OVER
I

-
Faly

L}
s
i
'[

I

[

]

T

r
IR
T
y 4
1

1
r

JUN TR S DU S

{7y
-

:

|
1

+|—_
T
RA
r
I{
Tt

REESEEE
7‘:1.5. ;
- [ :
r'£h
gPak
RE.

MALE R 1A 7 ME- WE/G?'!‘/
1

| _ N ik [P

:L_'.
l-
A

4L

i1

i
[

.

+- o
5|
|

FAY AN

:

v o

0

vy

/

a

A%
I

*ji
1
b

74 Y
1
|
o

]
T
T
]
'

7

3

1
-k
1
]
[
é.jl —
faeh
fi
+-
1

i
]
i

.
o
{

L4

E

E
L
£

a7
T

&
I’ i
(1005

oy

€9v000 Swy

A E
RS
Per

r R ] _ . ] &4

] | ; i .

RSNNNNEEREE .

M | . 1 ! p N

i —-4 4 I _.wa?..m:marmi

: A0 K T L N

] T _ i atwll 2 * “ T2z
2 i hig = o [ Vet e o
N o~ %M ™~ -~ Ln - P My [ -~

Wded — SMOLYNLmIINOD DIVUINY  QFLHDIA /L
_ Acace wamameiers 3TH ot

{av, o

....._,.4.‘




Biochemical Research Laboratory
ToU.4-2-2
Page 24

When the program for the computer was being devised
it was thought a valuable interpretation of the data would be
obtained i1f the percentage of time when the concentration of
vinyl chloride and/or vinylidene chloride exceeded certain leveis
was recorded. Provisions were made to determine the percentage
of time which the vapor concentrations aé vinyl chloride exceeded
25, 50, 100, 200, 250 and 500 ppm. '

Charts 5, 6 and 7 are plots of the percentage of time
the operator“g welghted average exposures as vinyl chloride
exceeded the indicated concentrations. This data reveals that
all the operator's exposures to high concentrations of vapors
are for very short periods of time. Except for the reactor.
operators of Polymer #1 in 1963, even exposures near the standard
50 ppm vinyl chloride represented no more than 10% of the
operator's exposuresf It 18 not likely that there has been a
hazard to health for the reactor operators of Polymer #2 or the
still operators from thls sequence of vapor exposures.

However, 1if the reactor operators of Polymer #l1 are
permitted to contlnue to encounter vapor concentrations as of
1963 where 50% of the time the concentrations exceeded 50 ppm
and 25% exceeded 100 ppm, é chronic hazard to health might well

exist (see addendum to report).

¥9v000 SBH
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RECOMMENDATIONS

In the interest of reducing the exposure of Polymer #1

kettle men to vapors of vinyl/vinylidene chloride provisions should

be made to evaluate all possible sources of exposure. Daily
observance of the halogenated hydrocarbon analyzer charts by
supervision and operators will greatly ald in detecting leaks
at an early stage and prevent exposures to high concentrations
of vinyl/vinylidene chloride for extended periods of time.
Operators should identify the source of exposure and indicate
on the charts the corrective action taken. Other uses of con--

tinuous air analyzers have obtalned improved operation and

environmental control through strict adherence to this approach.
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ADDENDUM

Significance of the Exposures to Vinyl Chloride and/or Vinylidene

Chloride
The relatively long lapse of time in reporting the

"results of the environmental surveys conducted 1in the Saran
Plant in 1962 and 1963 has been due to an uncertainty concerning

the actual degree of toxicity of vinyl chloride to the human

liver and kidneys as a result of repeated exposures to low con-

centrations.
Until quite recently, all published data has indicated

that vinyl chloride is primarily a central nervous system
depressant, causing symptoms of dizziness and disorientation:
with 1ittle or no effect on the liver and kidneys. The present
published Industrial Hygilenic Standard for vinyl chloride is

500 ppm.

However, the toxicologilsts of our own Biochemical

69000 Sy

Research Laboratory, conducting studies of exposures to vinyl
chloride and also to vinylidene chloride, report evidence of
liver and kidney damage 1n animals from both materials. It is
their feeling that for regular daily 7-8 hour‘exposures of humans
the peak concentrations of vinyl chloride in the work environ-
ment should not exceed 100 ppm with a time-weighted average for
all exposures not to exceed 50 ppm. Vinylidene chloride proved

to be even more toxic to the liver and kidneys than vinyl
Ll Pregussd Parsyan i

chloride.
N L1837
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vinylidene chloride in the work environment should not exceed
50 ppm with a time-weighted average for all exposures not to
exceed 25 ppm. Vinylidene chloride is considered to be very
similar to carbon tetrachloride in its toxlicity. The toxicolo-

gical studies of vinylidene chloride have not been challenged,

however, in 1963 about the time the environmental studies at the

Saran Plant were completed, toxicologists at Yale Unilversity
published the results of other studles of exposures to vinyl
chloride on both animals and humans. Their contention was that

the alterations in liver morphology observed by our laboratory

were within a normal range and were not pathologic in character.

They concluded that the Industrial Hygiene Standard for vinyl
chloride should not be lowered but should remain at 500 ppm
untll more studles are conducted to prove differently.
Reporting of the results of the environmental surveys
has been postponed in hopes that further clarification of the

toxiclty of vinyl chloride would be forthcoming. That hope was

not well founded; consequently, an interpretation of the results

of the environmental surveys 1s being made at the time in the

light of the data avallable.
As stated in the report, the time-weighted exposures

as vinyl chloride were compared with Dow-proposed limits for

vinyl chloride for the following reasons:

1) Operators in the Saran Plant.are actuqlly exposec

0,000 Sy

oAl Prodused Pu wsgant

to a combination of vinyl chloride and Vinylidene chloride
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An effect was definitely noted on the liver and

2)
kidneys of animals which were exposed to vinyl chloride as was

also the case with vinylidene chloride in our laboratory.

3) - The environmental study was comprehensive enough

to present an accurate account of the operator's average time-

welghted exposures.
4) There are several peak exposures to vinyl chloride

and/or vinylidene chloride of very high concentrations "super-
imposed" on a low base encountered by the operators. The true
significance of these exposures is not known but should not be

overlooked.,
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UNIT INDEX

An evaluation of exposures to vinyl/vinylidene chloride
encountered by reactor and still operators of the Polymer #1 and
#2 sections of the Saran Production Plant was conducted in
January-June, 1962, and January-April, 1963, using a continuous
vapor concentration monitoring system. Datex data recbrding
equipment and a digital computer were utilized to conveniently
evaluate the results. Time-weilghted average exposures to v;nyl/
vinylidene chloride indicate a possible chronic hazard to health
for the reactor operators (kettle men) of the Polymer #l1 section.
Improved operating techniques and periodlc maintenance of equip-

ment is need to keep exposures to within acceptable levels.
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