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A fact- flﬂd)ﬂg survey of several vinyl
““chloride (TC) varufactuving facilitilé
ptaff of the 0ffica o Standavds Dave
Maxch 11, Tive VCH Dl uts aod two PV
arnd Daton Rouge area wa
“all pan is pLer“uhcd in Table 1.
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The VC!I is ci;b T ﬂroduced by the dir
of ethylene to ethylenec dichloride (E1
-or by the rezetion batvaen acetylene

tillatien to yie

" VCH is purified by dic
gg 99!"0

..The PVC 1s produced by cither wet or d
‘wet process is carriad out by reccting
dispercing or enulsifying asents and o
PVC by direcet reactien betuveen VO znd
The unreacted VCI is saparated from tl
to desirable sice. Block diagrems of
Figure 1 through“4. -
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Based on observations of this survcy t

18 likely in a VCW plant during normal
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1 et
:1d a product having purity cf
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chloride (VCM) and polyv*nyl

¢s bas been conducted by the
1
C Plonts in the New Orleans

cpuant diuring the week of

g thils survey. A list of

chlorination or oxychlorination
and pyrolysis of EDC to V(i
hydrogen chlerice. The crude

The

VG in aqueous eolution conchining
ﬂta’"st. The dry process produces
atalyet in a tvo~stage reactor.

e PV and the raw PVC is ground
various processces are presenied in
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L Sampling and analysis of VCM fo£ qdality control.
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+. u. -2 Loading of VO for shipping. T Tt L od
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“collectca in a sampling bomb with the

~eight or lecszs tank
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Tﬁe areas of VI
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expoouae in a PVC p

P . - Cee

Unloading of incomiﬁg VCH.

- Reactor cleaning.
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Entry of PVC gtorage filos
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Compounding of PV
6.

7. Leak of VCM in the process
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The VCM pl 'nt is. operated around the
erployces are vworked on each ghift,

have to stay outside {or one or two h
check gages and handle ninor mainteng
VCil sawp aYe CoLl.ouied pur Xt b

.
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one minute. The sacpling port can be
of -VCM during such operatic

Loading or unloading of VCM is anothe
Most lozding is denc on day shift enl

Entry of VCM contﬂininﬁ ve#sels for maintenance and ..

-

C into molding powder.

Shipping or packaging of PYC,

area.

clock hnd uSLally flve or less
One or two of these employees.
curs per shift to teke sawples,
nce or 1cnu1r worlk, About ten
¥y onc eupl Thz VCII 75 .
timz of collection bkeing zbout
wodilicd to recduce. the exposure
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r area of possible VCM exposure.
y and tha employee is Joading
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cars at one tipe.

about ten ninutes. ovever, if niore
’

loaded at onc time the cwmployee ray spend as much ¢

the loading deck every day., Cne comp
are-installing a system to reduce the

"Since the loading deck is located in

The moactor
“among VCi and PVC plants.

the emission control syst
at the upwrind director wi
Ve is insignificant unle

- aw e 4 [ Tar

clecaning is probubly thc

good and if
is standing
expusure to

51T O 8 wot
were made,

botfnm
wnn

m;.d tue
three batgh

Each loading cperation t &
than one tank car is being
siM l‘.OU AR VP4
zny official claimnd that th.
ercission of VCM during leading.

pen vontilation e
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m is installed and the employee
h ploves and face shield, the
s the wlnd 1s strong.

ag

|
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“drea where VM exposure is higheét
The manufacturing of :'the PVC is still a
baztch process and the recaction tire is about eight hours.,

The agitator

vrocess yeactor Is cleaned after tuo or
The whole re

actor of the dry process is
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and usualily two empleyeces are p
reactor is cleaned by vsing ser
vencilation, It is a dusty ope
tind is being uced. A
unreacccd voo from the PVC is cleaned b

also u connressad air to blow dust o
be perforcod by vacuvuning or by using s
ventilotion., In addition, the operatot
shield end gloves with or without suppl
the residual concentration of VCH in th
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equiprent of any
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is filled vith water =znd rinsed one timp
Chi.

is under loeccl cxhzoust ventilation.
for cleaning of this type of reactor,
dust exposure is not a problem. Howeve
lilkely becavse cold water rinse is not

VCM absorted on the walls of the reacto
_No test for VCi concentration in the re
It Is a gocd practice to require the us
for any reactor cleaning work.

ttod that they have
i@ ceopunies 2 pe

Most ewplovers Indice
VO&QL¢ iy
init icn of
proceaures arce cni
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for malntenance or
standaxd.

L]

i
v

-
e

3

=

Lal
[
—d

oy
— ek

Cap“C]“lly reg
ils vegawaing

There 1is no inforveition

ernit is require
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crding VC
entry of VCM containing vessel
nork ahould Le
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avartunle Lo day
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averuege cleasdug tice Zu 20
crfoiming the task. The dry

cper and chisel under local _
ration and no parsonal protective
filter head which separates

y ccupressad air. Tl operator
ff his body. Tue cleaning chould
craper equipped with local exhaust
should wear coveralls, face

icd 2ir respirator depending on

c reactor, After the reactants
ct process reactor vessel, it
before cleaning. The cleaning
sel and scraper are also used

Since the reactor surface is wet,
r, the exposure to VCM may be
effective to remove the residuval
r and steam purging is preferred.
rctor was nmade prior to entry.

of supplied air respirator

™

ecstablished procedures for
1 prior to
jonzble whother these
{ exposure A re-
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included in the proposed

of VC {rom the surfaccs of the PVC parLlclc
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handling. However, it is preferzhle to
the entrv of PVC storage silos
systems b2 inztallc.l
cperations

of VC! and
is unlikely duriny normal operation.

loaks of VO,

vhere PVC dust can be rcleased.
PVC iz under pressure in a ¢l
However, inadequuate maintenance
and wear of packings and scaln &I process equipment can results in

establish a procedure for

and require local exhaust ventilation
in all PVC compounding and packapiang and loading
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Although the manufacturin
osed system, exposure to VCM

.
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Ncarly dxl Lhe VCJ CXPO“UTCJ are outdoorq in the-VCM plants while nost

PVC manufacturing operations except in
where winter climate is mild,

cquipnment leaks can be significant in a
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are enclog

the deep south and west coast
seds The exposure’ of VCM from
PVC plant. We found that most
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T WA chould el tha emnlavor to iﬁ::&ﬂiﬂt a rointononce progren te

“dnsure that tha. lcalage of VCII ig
An equirmant che list chiculd ta
Inspection should be based on the

__functioning of equipment, piping

'mqiutenuncc and repair record sha

" record keeping requirenents.
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“graphy in = quality control labor
- an exhaust hood with good ventila
.. from the hood, no exposure of VC

:ely during norral operations.
d and the frequency of
prohability of failure or mal-
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" Before the outbreak of liver caﬂé

-V was considered a fire hazard

Iytical watheds were vsed {or mon

“the caue froa tha observations ga
s .= some monitoring datn fvem several
'-“°£acturcr prozisad ue
“Another PVC plant uses a co: busti
_ " VCY exposure and this type wonito
" mor sensitive.to low concentratio

el

- Bas chromutograph (GC) apﬁLared t
:; the analysis cf VCI The VCII is

hﬂ,w01phtcd average (TWA) "axples 1n
or act:vated ch\tcoul LLb
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to send us 1o

ers in the Goodrich PVC plant, the
and less precise sampling and ana-
“toving. ‘This still.appeoars.to be
tizezed on this survey. Ve obLairad
VCM plants. 6v1v one FVC. manu-
onJLo*Jng dots on PVC cperations.
ble vepor testor for monitoring
ring is neither. accurate, specific
ns of VCd '

v be a comrmen fnstrumont usod for
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“There is wide differcnet between the| sampling method and analytical
. techniquen for VOI.  ctondardized garmpling snd analytical procedures
shoull bLue citzbliched fav tho monlterin: ol VO Thie way bo ehtaiged
through NICSH. Most plants indicated that they are acquiring fived
coptinnnes roplterine crntisng rnd neve sophfnnicnted pertsabla rmeniteting
for vCi in their facilities. A guidenline chould be laid-out.to get the
maximun beneiit for the use of such-lﬂstrurcntu. N
Vo can be detected by the GC tccbniqumv in tho ordcr of 1 ppm. The
detectable ranzge of two most promising portable direct reading. VCU
F

detector, the Century Organic Vapor
Miran infrared spectrophotemeter (I

The accuracy of these instruments at)|
The accuracy of GC is dependen

x50%,
ibration of the standard. The relic
at 1 ppm oy also pose a problem, A
lowest limit at which we can have Te
instruments.

The required meothod of monitoring is
on the propesed staudard. If a limi
each job classification should be mo
breathina ¢r—=l=ng he collzct:
coll ivn efiiclengy of at least
sanples shoul lso bz colliccted to

the fwplesonizricon of control wutasur
VCM wonitering svyoicn cen be locgted
The dinitisl renitoring of the voriipl
conditions such 2s hot weather into

"be repeated on pCflOuLC basis or a
_xcpairs.
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tnalyzer (OVA) and the Wilks
RAN) are in the ovrder of 1 ppm.
such low concentration may be
t on the preparation and cal-
bility of a prepared standard

2 ppm concentration way be the
asonable confidence on these

dependent on the permissible limit
t is.set, tho VCY exposure'for
nitored on a TUA basis. Personal
4! cmnling dovices haviag

cicnt nuisher of area
hich exposure arees foix
n2 sensors of a continuvous
at hich exposure areas of VCH,
cce’ should tzke abnormal operating
consideration and monitoring should
fter procosg madifications and’
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i v -A11l plants have )
periodic ph":lchA c._*lv“rmon iz-n
.gix plants have a physician and nur

“"118 physician and nurse on the part t

- elected cmployces have trained in

el
an

Since the outbreak of the Coodrich
started providing SM\-12 or other t
"VClf. However, few of the companies
medlchl survulllahcc of their empld

]
»

y

- -

" Because Dow Chonical Company is the
“hydrocarbono in this country, they
. function testing of thelr employees
Cprogram as presented to us by Dow
_‘for the medical requirement in oux

.
N L

TT¢entilatieon ie 111 oa effcetive me
we-The centrol voos in zll the VCHM an
" howevar, the air is vith from
.. outdoz
to the contvel rocm sheurld lLe trea
Qr no per1L351b4e limit is proposcd

-
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Tnﬂnv ering contrel mothods are ava

o exposureu;“aﬁtin"" aupling ond load
. reasonable tlizz should Le ulluvca i

. measures. This.is also true for th
“ventilation systems. It may be mor
“the Implcueunttion of engincering ¢
standard could be set to give emplo

_ employer ig provided with timo for
o= Ysyally, a tine period of six wonth
L+ Vi emission control system and one
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mm@&&krtnuaww"%df

ral

Enginsering

without any purﬁLlcut¢on., )
ted if a standard.with very low

-
—

c"““'nat*c ﬂrorraﬂs. lotrever,
L common proctice. Two of the

se staff on duty, thé others have
ime basis. Most supervisors and
first aid.

-
—

-

’

liver cancer, more companies have
ests to cmployees who are handling

indicated that they are conducting
yees as a routine progran.

leading producer of chlorinated
have put more emphasis on liver
The medical surveillance

‘Table IV) can be used as a bhasis

proposed vinyl chloride standard.

Contzel

thed to.con trol the Ve e'posu*a.
d TVC plants zve air conditioned,
tlia process ~vea and dischavged
Beth the inlet and outlet air

-
LAY

il
ing ovcrations. Howevcr,-a -

or tha implementation for such
e installation of local exhzust
e practical to allow time for
ontrol measures or an interim
yees sone protecticn while the
implementaticn of such controls.,
s may be suflficient to install
year for ventilation systeus.

ble for the centrol of VCM

v"‘:'"‘-‘v\n-
.
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s D Personal Protective Fguipment :

A1l plants vicited hove ¢oll contuin:d breathing apparatus (SCBA)
“or Gas lask for craveoney use and thoy indicated that every crployee
is trainéd to use such cguir~2nt. 1wo plauts use canisters rade for

—~acld pases or ammonia cthor than oru.nic vapcer to equip their gas
masks vwhich is not considered to ba suitable and one plant uses a
quarier facepiece eccrgency escape respirator as a standard accessory. p
for erery employce and visitor in the process area containing hydro-

" carbzrg.  This practice may give an employee a false sense of security
and he may be exposed to high' concentrations of VCH and still believe
he is adequately pretected. - :

&
Supplied a2ir respiraztors, cither in continuous flow or pressure demand
made should be uscd for recacter: cleaning or raintenance and repair
work -inside of a vessel ceontaining VCM. | One plant used supplied air
,for cleanlng of reoctors, however, no pressure ‘reducer nor ceontaninant
“filtering device vere found in the adjac¢ent air supply., The present

OSHA standard ca Lreathing air quality is based on the reccmmiendation .
of the Comprecacd Grs Accecicztion (CGA) wbi ch h\s higher tolecrzonez for
“the ccumcn coniswinants in in2 cormpressgd air ch as oil, carbon '
£t air onthnlnhnus and "VC in
u

-monoxida, cte. A louy tolerwuce of -thns2
the brecthing air ond nove opeocific, ac
wmethode chiculd ke prupescd te insure th

aiL 13 sccoptable.

- - [ -~

rate and frequent wvonitoring
-tha qukl L) of the Lreathing

|.'1‘

- The use of gas maslks equipped with activeted charcoal adcorbent for the
Var will depend on virther we propoge alstandard with or without a per-
missible linit, Faced on & test conducted by Gary Kelson of the Lawercnce
—-=Livermore Loberatory, he dundiccted thav|the-activated charcoal inna - v =

Jorganic vapor caaister or catridge-is not a good VCM absorbent. From
his results, the ¢

Al

Luc to reacn 17 breuighreugh of VCM at a concentration
of 1,000 ppur, 507 relative humidity, 229 € and a breathing rate of 53.3
Ipm is 3.8 minutes against 77 ninutes for carbon tetrachloride. The
present problem with orpanic vapor adsorbént is. there is no indication
of the life of such substance. The manufacvturer's common practice’ is

e 0 -0et a-chelf 1life of about three yenrs from the date of manufacture Cee
~with the assumption that the seal of the canister-or: eatridpge is remained
intact. Once the czal is broken, the useful life will be one year. .
s

<ot L . coe V : R P 1
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.Use of gas was'ts give 21 operator wore

a supplicd @i vespivator o JCHA. Thi

process sumple wun and tarl: car loadear,
to Lo woed Wiy wopLoalosivie Linic of
requirsments for navicdic rencwal of e
of VCI exposurss ghould be specifiad dx

Safety glasses, gogples, hard hat and g
plants visited. Since liquid VCM is an
membranes, the use of eye protective de
made mandatory for employecs who may co
vapor or gas is not conciderced to be zb
prescnt time, the use of ordinary prote
the need for an air suppiicd impervious
Involving VO expozure. The PVC reacto
and a cloth coveorell or vhole body cove
practice. If VCM is not found to ba ab
requirement for shower facilities may n

-

Housekeepin

Except for onz plant, the goneral ir““v
it ds iracdcguate This prcblem is rove
particulcte matarial is invelved, More
clean vp s»iilis and koeping
orderly fashiou. y
Mainteronce is another problen zrea. P
nonextistant and wost of thce plantes hawve

shift ounly. Since the lczk of VQI froum
~and fittings may bte the significent sou
the industry, a more stringent naintena

-
g

thic work cnv

frecdem of movement than with

5 1s pﬁrtlculurly true for the
If g2 are pernitted

5 ¢r LU pp'_; is preopocad, tue
nisters on different lcvels

the proposad standard.

Yo
wasils

Joves are commonly used in all

irritant to skin and nucous.

vices and gloves should be

ntact liquid VC¥. The VCM

sorted throuch the skin at the
ctive clothing is useless and

suit is questionable in operations
r cleaning can be a ducty task
ring is a good personal hygiena
scrbed through the skin then the

ot be necec sary.

L3

sion on housekeeping is that
evidant in the T'VC plant since
eifcrt is necded on imuzdiate
‘irepaent in a clea2ner, noxe

J . -

reventive maintenance secms
ricintenance staff on day

the proceus equipment; pipelines
rce of unnecessary exposure in
nce program is imperative,
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 Mos - of the plarts visfired have either pritten or informal procedures '

regarding operations where VCIU OKFOSUTQ is likely such as processsanpling,
tonk cey leoadirg, reacteor clezning and yessel entry., We may iscue mondatory

work practice procedures on these opera thLn. A written procedure and
checklict chould be preparcd for thece pperations end resctor cleaning rnt
- vessel entry sheuld be performed by permit only and sigred by the
-or his reprecentative to Insure that all precuationary meacures regardin
mininizing expleyce's exposure to VG during such operatiens are enforced.
Quite a few chemicals are vsed in the manufacturing of VCM or PVC, some of
them can be very texic such as hydrogen chloride, chlorine or mercury salt
and the toxlc pro crtics of some raw moterials zre not availlable at this tioe,
It should be o safe practice to require the emplover- to evaluate the tonicity
of every raw Hdtellal he uses and establish written procedures for the safe
< handling of such substances. , DI E - :

. . . - T - . .

. _ ) . Training o S -
Most cmploycrs'iﬂAiCﬂte that they-have training courses for VCM operators and
repgular safety meetings to educate their emplovees. Some companies uvse the

word-by-mouth tralnlng techniques and such tralrlng are conducted by -forcunan.

Thc'succcss of such type of t*aining is |[dependent on the quality of the

j_r" b--n >, Ij = ol 1 - ‘v'::__t oM t““’\"\‘\“lﬂf_p q-lq“-t..!" n‘-\O.‘1d "".ﬂ gy O-.-vp:.. bl l':

= 1. 2 voining manual nrael
' _shnuld ;ECLL;? itnos suah s the YMozoavdy of VO and cther ton’a wIv pauvuevials,
« Cwovrk practices, uwae and cuve of a1 protoctive eguipuent, fivet ald,
cmernoncy plc::iu;es, firo fic vafe haniling of the VCM, It i
neuld not he *c*nithc” te work i:

[Z S
imperative thet an wuntruiand
s VCM or FVQ preoscus avren ord’ oen these ubjhc‘" shoulid !
given cn 2 pexic C ¢ busie Jw sheould aleo be establish
frsure tha cn coploye ch training,

}
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A -_1 L ;__;ﬁA .- VWaste Di#pcshl I . o
N - - [ED N Y -k e omm e * *

Bnth of the IPVC plants cl:l:“u that the unreacted VY is recyc’cd b ck to
the process.  Thie off specification VCILlis reprocessed, to nect the reguirement
One PVC producer discharges the scraps-from reazctor cleaning into a pend and
another collects the waste into boxes for sale to a screp dealer. Cne plant
Joads the PVC in box cars under pneumatic force. It is a closced system, any
povder celeased from loading is sent back to the storage 51105.
Since tho tosic cffcet of TVC is not Lnoin to date, it mhy scen unreasenchle
ee.. 0 Tequire the monufacturers to dispose of the PVC waste in impermeable bogs
since Jhe bags “rov“bly nade from PVC or| to require the ingineration cif PVC
or VUM ns a means disrosat beenuse the decomposition product is toxic.
tle moy requira wio cedurcf to be established for the destruction of these
“pubstonces by a safe chemical method or just lcave this paragraph open until
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— - The exposura to VC¥ is less of a probleﬁ'to the VCI producers than to tho

PVC preduscre Laczune 211 the procnss covdrnent of the former are leeated
outccors with {cuer emplovees and ceunlro less enpensive to impleme:s.
Most of the PVC =nnufacivsinn acllicd cuclozed and rrre emplovees

5
ere Involved In tho miclucticn, Enginceyd Control 1z sove expanasive

because of the Lizh veiune of 2ir to be joted, Eovever, control
technolezy is rcadily wvaileble znd the of compliance may not be
prohibitive. o _ ) A ' I ' ‘

Lack of maintenance programs. monitoring |activities, inadquate employee

training, medical examination and surveillance, and poor housekeeping are
the cezmen cbservatiens found durdng thig survey. We may put emphasis on

e d b A T =]

these areas on our proposed standard cn the VCM.

~A1l manufacturers were very cooperative during this survey. They ansuvered

all questions we asked and gave us the infermation we needed. From this
survey, we were given the clizree to.communicate with the production pecple,

to find out which areas present potential] expesures to VCM, what the preducer
has accomplished to control the exposures| at each.arca, and at vhich areas.
further centrel.cf the prebleom and what enforcement is required. We

sincerely believe that this type survey shculd be included ia our repular rule-
making procedures so far as health stonderds development is concermed,

.
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- Oxychlorination of Ethylene ‘

' Manufacturing of VCM by Direct Chlorination of Acetylene
Manufacturing of PVC by Suspension 6r Emulsidn ﬁolymerization

ymerization

- LIST OF TABL

Manufacturing Facilities of Qinyl Chloride and Polyvinyl:
Chloride ' . ' :

Initial Honitoring Data From Plant A

e Monitoring Data From Plant B

N st

. - pmme e =
ap b b g e e R e

v, Medical Survciilance Program at Dow Chemical U.S.A.,

.

; . - o R s T L ] - an
e A+« g a8 4 n Y mann Ry bt S — .

R TP

ASI 00023475




. FIGURE 1.. MANUFACTURING OF VCM BY DIRECT

CHLORINATION AND CXYCHLORINATION
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o ' FIGURE 3. MANUFACTURING OF PVC BY SUSPENSION
1 L T "OR EMULSION PCLYMERIZATION
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; ‘ FIGME 4. MANUFACTURING OF PVC BY. BULK PCLIMERIZATION
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IMITIAL VR FEHITORING
. DATA FRGI: PLAUT A

IHoVember 1973

- -

Job Class .7cat{on SO - Sampling Tim S - aides
T ~hr, & 0T * ppm’

Sy Operator L o .Sﬁ ' : 1.3

VCH dperator '-\‘. S 2 s ;77 1.7
EDC Operator :‘ I " o.s
ENC Operator ' '
0XY Opcrator
VCH Loader
Ctl Loader
'VCK Loadcr
VCh Lo;car

Lab Techn1c1gr

D L T SR RS SR B\ U S
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Sorplie nerﬁod: Scn+“rber 19 , Ma rch & Aé%i] 1973
) .

Cvele Loacenuiacion:  ppe

e e - Sermn o rance number ov

Jab classificaticn .. hign _ lck samples taken s

ShifflSupervisor : 3.7 0.1 . 10 ' C.
CVoMboardran . 3.6 0.03 18 . . 0.6
EDC boardran ©oss 007 00 0 2
Sample man . . <13.0  O.] 12 . od
Ve Toader | 158.0 - 0.05 30 4
VoM Yoader . 13,5 0.05 30 BN
Shift suparvisor 13.0 0.03 20 TN s
duaier cprrater 125 - 0.03 32 2
| Q.C. specialist 20 005 L2 3
f Lab technician | 158.1 l-0.0Gi-::._ - 26 ‘.;j L 10.3
Lab techmcwan | -228.0 . 0.1:"‘ .3 - 15.0.
Material cortro]]er - 0;3__ 0.06 - : #0“ | "._j ;““0 1
o Instr&flgélfecﬁhic;;ﬁ“l mu;é.dnﬂzlzopbé- “!_”H‘:3b-w?.‘”i"hh*ﬂﬂ-hmh‘ 1. 9““~M
Pipefittor 130 003 - BRI .4
Willwright _‘ - 130 0.03 10 " : '.: 4.4
‘ Electria‘n . '~-~-.-‘-§-~7‘i~-— H n . 0.0:3‘ .‘ .ld - _._35 - ...
* " Laborer . 13. 0 | ”0.03 e T T
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’ : TAPLE IV. * MEDICAL ST RVIILLANCE PROuhKH ‘
N ez '
3 CLTOEs DOW CHEN CAL U.S, A. |
y =
LT L h R LOUISIANA DIVISION
Harech 12, 1974 - i s e - et T ELAQUEMINE, LOUIS:ANA 70704
504 687.3321
MEDTCAL SURVITLL LNCE e e
All ceontractor ond bow copleyecs we:Jipg in arees where chemicals may, T -
' have touic cffecct on liver have beesu included in plant tedical surveil-
larce progrem foxr several years. O:iol“dll) tests obtained to derernine
. Iiver tewicity were S.G.0.T., Thyzol Turbidity, Cephzlin Flecculation,
and Dilirubin. Ve began obtainina S¥A~12 in 1969. Apprchin"“cLV 300
to 350 empleyces eare tested yeavrly. eveval thous:"d k,e*'scms: have been
testec over the years. We have never found .any indication of liver
toxicity due to chocnicel exposure.  2lents included in this testing
‘pregzarm are Glycol #1, Chlorinzted Solvents, Vinyl, Chlorinated Methanes,
Marine Taprk Car Cleaning, Waste Disposal workers, and selectcd R&D
personnel, . ' '
-« +.In 187} we bepan a kore comprehensive testing progzram on all emuloyeus
engagad in operations. MNedical histery is tcken as well as szoling - i
. ‘history, any indicztion of weight loss or goin during past year is
. . . N - . . A
recorand =~ hemoglolin and wrinalysis 1s dene. Urinalvsis izcludes
blosd, plucosc, kotene, Puk., specific gravity, bilirudbia and urobi-
linogcn. - - . : AR
Aﬁc*tlc:n precclurce o thoce enmpleydes "orhhn"‘lv Vinyl Chleride :
area have been prepasad, inzludiag EPA of chest, x-ray of hands, .
rderoscepic urinsiveis, §.G.Y.T., C-C p]h:elct co !ﬁt, forced expivo- ,
- tory valuze and Tevy. Physieal excminations. have “an recommendad Lo
and we are now in ti:e precess of securing these procedures. Veo.
"+ In event of singl expesures brecth cample fo, an;l}s;s is secured, -
phiys? 1ol examination by physician, SN ﬂﬂd other-tests as 1ndiha:&d :
are scourcd. VL ‘ . - ' L S
L - . “'"f! . c . - —- “.“”_'_3':- .
a Bctt} }qur‘h?"-': N ; T - ’ - E T
‘Medicel Supervisor .. - . . T .
: - : Lt T 3
f . o T - . : AS1 0002348
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