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To conduct an industrial hygiene survey -
to determine the workers' level of exposure
to chemicals present in the polychlorinated
biphenyls production area at the Sauget,
Illinois facility.
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INTRODUCTION

'Recent llterature has linked polychlorlnated blphenyls with posSLble,l
,icarcinogenic effects.- Because th1s 11terature is 1ncomplete, the
b,Dlv1sion of Survelllance Hazard Evaluatlons and F1e1d Studles of the_i;

:ﬁh Nat10na1 Institute for Occupational Safety and Health has underway anlvii
.6 1ndustryw1de study of 1ndustr1es using polychlorinated biphenyls._ o

: Since Monsanto is the sole producer of polychlorlnated blphenyls innthel.

Unlted States, an 1ndustr1al hyglene survey was conducted at their .

i PCBs productlon area in Sauget, Ill1nois, on July 21—22 1976 Thisr

survey was;conducted by Janson Becker and Mark-Jones., R

Puring the'visit,dleair samples were collected for.eualuation of
.polychlorinated.biphenyls exposure. In addition,{samples were collected

for exposure to iron silica and chlorine. .

"DESCRIPTION OF THE FACiLITY

The polychlorlnated blphenyls product1on operatlon 'is one .of many operatlons
present at the Honsanto fac111ty in Sauget, 1111n015. Sulfurice’ acid,

X _haaz‘na- aad ben*ene aer1vat1ves, rubber chemicals (anrloxlcants,-etc ),

aAEiwaced chlor1ne and phOSphorous products are other products produced

at the. facllity. "',.; o ‘_-' N SR o S .

:*ﬂgiThe fac1lity began product1on of polychlorinated biphenyls around 1929

Production contlnued to grow unt11 1970 when Monsanto began restrlctlng

the sale of PCBs for use in closed systems.‘ﬂ R
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-The entlre work force at the facility 1s approx1mate1y 1300 persons,

with approxxmately 835 of thest persuns bLLn" houll) CuplO)LLo-
Approw1mate1y ’5 employces are 1nvolvod w1th the production of PChs

_The unlon representlnp thls group is the Internatlunnl Chenrtal

';l';:itWorkers, Local #12.

HEDICAL,’INDUSTRIAL HYGIENE AhD SAFFTY PROGRAMS
A dispensary is located at the plant. Nurses are present at the
dispensary 24 hours a day and ‘a physic1an is present durlng the

day. All employees are requlred to take a pre-employment phy31cal
od warie sl -
0. A :
- examlnation Certa;n_employees—are~then-requ1red~to_take’perlodlc

physical examlnatlons. G:n {aue- me/;ﬂ"'f.d * azt” rﬁz”fru( (9( % /r n_,’lx{lf'f“(
. Q/‘!:b.vjs :1f" ft t”-,‘fvf_;(._-/lr- '7 H‘v[ f o oo

.Industrlal hyglene matters at the fac111ty are handled by the Air an'vnn‘vflj

-
~,

_Pollutxon Group. The s1x people who are a551gned to this group,work
in conJunctlon with the safety department.' The only sampling thdt Has

v«;i\(\'r'-l'
been done for- polychlorinated blphenyls is th%.dlscharge from the area rl /

ETIEIY F D U A
“ 4@“!”p (ﬁsmegitoseé tW1ce a week and the colleation of a few air sazples (APPEnGlx B).

Four people work in the safety.departnent;--Safetv.neetings are_,x

held every month and safety infornat1on 1s.prov1ded to the dlfferent
' work areas through safety commlttees.r Personal protect1on programs
‘used at the plant 1nclude safety shoeszzsafety glasses, hard hats,

"orotectlve clothlng and resplrators (where needed)

R I N e = Tet e SN

Corporate 1ndustria1 hyglenlsts also g1ve support to the industrial

' hyglene and safety programs.
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_“DESCRIPTION OF PROCESS

‘Three products are‘made-in-the PCBs production areai* Aroclor‘lOlb,
Aroclor 1242, and Aroclor 1254 Aroclor 1016 is used in caparltors.

rzf_and Aroclor 1242 and 1254 are used in transformers., The operation is-

houtdoor and consists mainly of pipeline, reaction vessels, distillation-

,1 v

N
1
-
N
2
%
%
o
v,
-

_columns and storage tanks. Even though the system is theoretically
closed system, samples are drawn off and leaks occur which give -

f'a potential.for employee-exposure.‘_

Biphenyl is brought to the facility by tank car and pumped to storage
itanks. The chlorine used for the operation comes by plpeline from
' another part of the plant. The chlorine and biphenyl are piped 1nto a
Zchlorinator 1n_the presence of anfaedn_catalyst_and allowed_to_react.'f
'Therejare two-separate groups of'chlorinators; one'group-for-producing
‘Aroclor 1254 and ‘the other for Aroclor 1242. 'The product"from'the
VAroclor 1254 chlorinators goes through a purifying operation which
includes a still, receiving tank and filtering system. From this
operation the polychlorinated bipheny 3 go to the appropriateTStoraae '
_tank. The prodac: from the Aroclor 1242 chlorinators goes to zn 1nter- _
mediate storage tank and.then either through a. 51milar operation as the

Aroclor 1254 or’ to a distillation column wh1eh—sep&ra#es—the—di££arent

olychlorinated~b1phenyi_ emess for producing Aroclor 1016. From here

' 1t goes to the storage tanks.

The mixingltanks are used to'formulate'the final'product'by the intro-

duction of the appropriate”additiyes needed‘to giue the polychlorinated
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biphenyls the properties des1red by ‘the customer qugi#e—the—pely;

Chlnxanatcd_biphenylsmhﬂtter,eleetr*eal-propefewehwﬂ~smdi+—ﬂmaunt*of

L lwged e am i ? -
:hiatomaceous earth is addeé—to—the—blend—tanks—eﬂee—n~week—and-then

5‘£;ltered—eus S

VINSPECTION OF PLANT

-VPotential Health Hazards ;lf':

'_;Potentlal health’ hazards observed during this survep were as follows.
VA 1. Polychlorinated biphenyls exposure
2. Chlorine exposure ;1_7l7
3. ,-ree.3111ca-exposure'

e R N P
Ventilation . .uru(J L s a 'r'f fo th /?,w4,'
' Since the operatlon is outdoors there is VGIYwilttlE’VentllathH. Local

_exhuast ventilationris used in two operations. The drummlng'operation

is equlpped with a hose which 1s placed near the opening of the 55 gallon'
‘ drum whlle'lt is fllled. Near the chlorinators is a work station where

employees perform spnciflc tests. on samples drawn from the chlcrlnatora.'

oA nvi !.;". ‘.x_l‘i'. fo I

This work station has a- hood over the area where the tests are Derformed-
« N , ) ,

,”Housekeeping

: Housekeeping in the polychlorlnated biphenyls production area was taken

\'-

_care. of fairly well.r ‘The aisleways were,kept clean and clear. [;_f

DSW 330108
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j::t fand chlorine. A bulk sample of?;he;diatomaceous arth used was analyzed:i

“-‘:for free silica content

- SURVEY PROCEDURES

;General
. Alr samples were collected 1n the polythlorindted blphenyls production ;

, area for evaluating exposure to polychlorinated b1phenyls, iron chlorlde,p

Tnrta m e (A T B D
e Baddeg ‘ "

V,fThe following paragraphs descrlbe the methods

._used to collect and analyze the air samples."’

-';Polychlorinated Biphenyls'>>

Both personal_andlatea aitcsamples-wereVcollected;in the polychlorinated'
biphenyls pfoduction-area.;-Sipin S?l pumpsrwere usedlto collect”the air
samples on-florosil tubes.; The tubes contain a magnes1um s111cate

* absorbent called flor031l and have a 100 ng prlmary sectlon and a 50 mg
backup sectlon. Samples were ‘collected for'six to eight hours at -a flow -
rate ofvapptoximatelj 200 cc/min. iThe polychlorinated biphenyls nere_'
desorbed from the florosil yith hexane and'analyzedaby.usingfa gas-chtomato—

graph with an electron capture detector.

Iron Chloride

, Area air samples were collected for iron chlorlde while the employees

0 vervek B
poured the iron chlorlde (powder) Qatniﬁ:t 1nto ahe;seeeeufs MSA Model G

pumps were used to collect the air samples on a 0. 8 m1crometer pore‘:

i s1ze miyed cellulose ester f11ter (37 mm in diameter)‘> Samples were
collected for the duratlon of the task whlch was approxlmately three‘

‘mlnutes at“a flow rate of l 7 11ters per m1nute The samples ware

analyzed'for 1ron=by atomic absorptlon and are repo;ted as such.

DSW 330109
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Free Silica -

.One Buikisample'of"the_diatomaceous earth used was collected for analysis of

free silica content. The per cent free silica was determined by x-ray

. diffraofion;:

7};,Chlorine -
"Detector tubes were used to evaluate concentrationsrof chlorine in the
* PCBs- production area., Chlorine measurements were made using "Bendix

,Gastec Analyzer Tubes - Low Range (1 8 ppm) "

]
o DSW 330110 ‘
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RESULTS AND DISCUSSION

'_Polvchlor1nated Brghcnylo

:_'The results of the area and personal a1r samples are glven 1n Table I

»rfand the JOb descrlptlons corresponding“to the JOb titles are in Apandlh A.x':;'r

e EIS A ST A

‘Elevenrpersonal and-seven area air;samples'were collected tor analysis

ir:for polychlorinated biphenyls.; The polychlorinated blphenyls being
‘produced at the time. of the survey were for Aroclor 1016 (422 chlorlne)

. The personal air‘samples ranged from -a concentration of 20 ug/m3 to

‘_86 ug/m while the area alr samples ranged from 16 ug/m to 55 ug/m .

- These are all well below the current standard for chlorodlpheny] (427 '; -
of chlorlne) of 1 mg/m . However, th&s—st ndard—is—based—uponmskxn J1g$ww~‘_"z

Thae 1wt B iy 1hitaas 0 T atry oo (Pw M% aferh trqy .
1rritetlon aﬂﬂ'ﬁ?cent 11terature haérI””ked carc1nogen1c effects to ;

polychlorlnated biphenyls. Therefore, th1s standard may not adequately

protect the workers health.

_ Iron Chloride
The results of the air samples arefgiven in Table II. Two saﬂ“’es were

collected for oete::::.ng worke* exposure to iron chlorlde.' Ko 1ron

f'could be detected on one of the samples, but thn oLher sample Ead an ”

Tty

- iron concentration of 8 l mg/m3. Slnce this procedure of add1ng the iron 04~{*
AR T =

Acatalyst-to_the.reactor only takes J mlnutes aad~ts~dvne~onceforshift

5,?ﬂthe workers t1m° we1ghted average 1s well below the currenr standard for
',‘iron salts of l mg/m3 based upon soluble 1ron. The blg drfference in
Sample results was'probably'due'to the differences in operating procedures

- observed each time - the task was performed.,,

. 1 Py l‘,‘)lr(a; g o /('(t ,(’ '-M uwf'\,tcﬁarllul h{ ‘.{1 "f n 6{,‘,{;‘..\
* W"-i /d(fj /CK( ;,(L};;ff(cam e«i(,(;f CA‘ ‘gv’i“ Cry Le"fﬂ'/("m ft/w‘auy/ // 2 crt R
é’* r{ml‘/ ' t.'r’.;,,( wJJl U[Q wa ’c-ruJ ”OT vf/(l{ rtA Vﬁ%ﬂ’ "’-’M“ﬂ /”ZW 44‘1‘(/[-"/':'

ic/ L,

e
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Free Silica S 'i',kl .

" The bulk samplc of dlatomaceous earth was’ unalvzcd and dottrmined to -

waforss

Qince the pxeeednre—nfrﬁddrng
Aerdl-

'have a free sil1ca content of 9 82.

'd;atomacepus"arth~to ohe~blendﬁtank"1sfdoae usually only once‘a week,~‘f'

‘ﬁ_the survey team- was unable to observe this procedure

o 7Chlofiﬁé{}ﬁ*

No concentrations of chlorine were detected. = =~ &

CONCLUSIONS AND RECOMMENDAIION€
Based on the observatlons made durlng thls survey and the results of the
air samples,,the following conclusions are;drawn'and.recommendationS'for

improvements made:

“"1) Even though the concentration of iron chioride'found'&ering_the .

'1/"/ / /4...51» f'/ ./... . _/

addition of—thencatalyst~to the reactor is below the Federal 'j
Standard, it would be good 1ndustr1a1 hyglene practice to contlnue

wearing an approved respirator when thS task is performed

" 2) Since the'diatomaceous'earth contains 9.8% free silica, an .
* approved dust respirator should:be worn when: thé worker

performs this taSkjifrthis practice'is not presently employed. .

3)‘:Because of the recent concern of the possxble carc1nogen1c effects
" of polychlorlnated biphenyls, en°1neer1ng methods should be used to

' prevent employee exposure to polychlorlnated b1ph9nyls.;
4) Emergency equipment (Self—contained breathing apparatus).should
be readily available in case of a chlorine leak.
. _ . . oW 130112
-8-
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Table I 1: o I ' PR ' ' *L

CONCENTRATIONS OF POLYCHLORINAIED “BIPHENYL
(detected as ‘Aroclor- 1016) IN A FACILITY
MANUFACTURING POLYLHLORlNAlLD BIPhLN\Lb .

' Personal Air Samples

ST T e e Fae T »ribtﬁl.Timg;fé’?if°};jff;3‘q s _'Concenﬁration'
- Job Title - | 'Date |- = (min.) . - | Volume (liters) - igf (ug/m )

¢ ug}

. Premium Operator | 7/21 |7 436 | Cenlo .o |4y DS e O
o gz ) esL o cer.8 | 200

Second Operator - '7/217 ' ji'r,432 ' N_ *,: 80;0:, R '-f346i_'

' Column;Operétorr' B 77 R ' '~-li:"74;9 1 s
n 7

. o . %
/22 | 446 | . 85.7 - 51 37

Sfill.Operator,,i , 7/21 o f432' - INN';94.6 NL E Y 1 R 63
7 o 7 7/22 7.‘44—4” ‘ ) ,67',6_' o . 86 63

Standard Operator | 7/22 45 o961 61 61

| Distribution .~ | 7/20 |~ 413 | 883 . | . 5 . |
" Operator ol ' o T . : = 45
R 1/22 419 } 913 36

Area Air_Samples s

N b Tofal Time . F | Con;entratLan AVE?3§9 3
Location | Date - (min.) . ~Volume (liters) | -~ (u g/m Yy g (unfmT) TE

. ——

Drumming . |.7z/2v V. 43 | 0 891 v | T o4s S
(Prupming - ; 48

7/22z. { - 418 | 8.6 - | . 51

39

| Temperature Testing | 7/21 I P .4177;€’I_ s 201.6 o 25
e ot 4SS 11054 ) 152

Chlorinators = | 7/21 o419 o eso ot | wss o) .
oM 22 0 459 e 07003 0 ) e 36 '

Incinerator | 7/21 409 816 . . . 16 - 16
' _Burnef ‘ . R, ,

V,N*Arithmétic Average

pSw 330113
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Table I1

. - CONCENTRATTONS OF TRON CHLORIDE
FOUND WHILE OPERATOR ADDED IT AS A CATALYST

Location =~

| Date -

| Total Time
~ (min.)

 Volume
(liters) -

Concentration

- of Iron
(mg/md)

‘ Concentration of

~ Iron Chloride

Near Reactor Lid °

{722 1 3
7/22

5.1
5.1

B

81

'(mg/m3)

P P
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Appendix A

JOB DESCRIPIIOVS

- Premlum Oggrator . Operates both the contlnuous and batch chlorlnaturb

cafaiyst*once«awshiét'and drawing samples o££~twice~a~shift

; 'Secbnd'bpefatdri—~Loads the tank carijof'shipﬁépt:and tékes'dérgrof the

'ﬁgéﬁk-fafﬁ éndrgleﬁd tahks.JE1; =

Standard 6péra£orf§'1n:chargg_of making;shre area is cleaddand does all -

" the filling of the 55 gallon drums. =

Column'Operétof —‘dperates the distillation column used to prodhée

Aroclor 1016. - |

©ostill Operator ~ Operates both stillé-used in producing Arolcor 1254 .and .

1242.

\

Distributioh Opgratbrﬂ— Works in‘a'diffe:ent:a:ea of the plédt and is .

1n charge of oper ating the 1nc1nerator.

DSW 330115
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: ',,This includes keep:n.ng 'the chlorinators runnlng, adding ﬂﬁe iron chlonde_ o o N
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