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on August 13-14, 198,. • walk-tbrougb survey was condu"Cted at llicro-Biotrol 
Company. a division of G"riffltb Laboratories USA. Incorporated and Griffith 
Laba USA, Incor:porated in Chicago, Illinois. to evaluate industrial hygiene 
and per1onnel records. production processes, and docWl8nt historic uae of 
eth.Jlene oxide (ETC>) u part .of an induttrywld• study of aortality 
a11ociated with an occupational exposure to ETO . 

Griffith Labs ITO treatment departaent was founded in the early 19301 1, to 
tre.at Griffith product, (priaarUy 1ptc•• rand aplc• blends) . Treataent ..-itb 
100,. or 12/88 !TO wa.11 conducted 011 an int•naittent basil vi.th l to 3 veueb 
from the early 19301 through th• 1940a . In th• early 19401, the operation 
•xpanded conl'lderably and !TO treatment vas conducted on a full-tiae basis . 
Crifflt.h• £'fO treat..nt depart11ent also offen-d it• .services to other 
c:oapanbs on a contract bui.s . Contract no treatment h Micro-Biotrol' s, 
chief s.rvice today . 

The Criffl t .b Laba. Chicago fac ilitJ. houses the llicro-Biotrol. Incorporated 
Chicago treataent operation, Grlff'itb Design and &'quipment Coiapany {since 
197:S), and Griffith Laba processing (spice grinding) . Kicro-Biotrol and 
C:rifflth Laba COt'ipOr&te headqu.ar·ters. and Griffith spice blending .a.nd 
packaging moved to Alaip. Illinois. a suburb of Chicago, in 197S . 
Kk't'o-Biotrol's Chl-cago t.reataent operation• are planning to lllOVe to 
Willowbrook~ Illinois in mid 1985. 

S0111e indu1trhl hygiene saapling for ETC> bu b•en conducted by •ither the 
coapany or a consulting service . The level• are les• than SO ppa for a.ll 
jO:b1 sampled. however, one job ha·• a 8 br TWA exposure u bigb u 24 ppa. 

Thi:s plant m11ts th• three eliglblHty requir .. enta as defined in the 
protocol and therefore, abould be included in the study. tbH• requireMnts 
are: l) tb• plant 11u1t contribute at lent 2()0 per.son-years to the bigb 
exposure group, or 400 per.son years total, 2) the pla.nt mu.at have adequate 
P•·r•onnel recot"da or other t'ecords that c•n be used for identifying put and 
present workers exposed to £110, and 3) the plant must not have any serious 
confoundin.g ex-poaure to a known leukemogen. 
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INTIODUCTIOJI 

!th.Jlene oxide (Ero) h one of the 25 ch .. icals ot highest produc·tion voloae 
in the United States .1 Th• .ajor portion of !TO produced h uHd in the 
production of ethylene glycol (a.ntifreeze ) and •• a cheaical interaediatt 
for polyester fillu, fibers, and bottles. A ••all fraction of no, leu 
than 0.24T., bu been used by the health car• and .. dical supply industries 
over the p .. t 3'5-40 year, to st,erilize beat-sensitive medical supplles . 1 

!TO, a colorless gas at standard teaperature and pressure or a liquid at 
higher pressures. h miscible with 1i1at·er, etbanol, ether, and aoat coaaoa 
organic solvents. In addition, it h highly explosive wb•n in 
concentrations of 3 to 1001. (!TO) in air.2 Tb• biological werning 
prop•rtie1 are ••••ntlally useleu since th• ( etb•r-llk•> odor tbr4shold 
uiong individual• ranges froa 300 to 1,500 puts p•r aillion (9pm) and 
adverse health effects aay be el ici'ted at level:s 111ucb less than this . 3 

Due to the todci.ty and possible carcinogenicity of !TO (see section on 
Toxicity), MIOSK researchera initiated an investigation in 1982 to aas•ss 
the feasibility o:f conducting a cohort mortality study and industri•l 
hygiene evaluation of workers exposed to !TO. Baaed on the data gathered 
during the f'easibil ity study, it was concluded that the cohort. of vorkers in 
th·• health en·• .:nd aedical supply industry. specifically those worlce:r-s 
ex-posed to !TO in industrial ateriliz.ation proceasH, ., .. the ao•t adequ,ate 
group to support a cohort aortality study . 4 Tb:is decision vu supported 
by the fi.ndings of a 1917 surny conducted by Watlonal Institute for 
Occupational Safety and Health {NIOSH) t'Htarch•r• whi.cb shoved that it ls 
in this industry ll'Olt of the employee exposures occur.5,6 Thia survey 
estiaated that appro-xhtately 75,000 health care writers wre ••ployed in XTO 
stet"1Hz:atlon operations. vitb an additional 25,000 employees wbicb uy have 
incidental exposure resultl:ng from inadequate enginett·ing controls. 5 ,6 

This walk-throu.gh s urvey was conducted to determine the auitabili ty of 
including lticro- Biotrol-Cbicago plant in tbe iridustrywide mor.talit.y and 
industrial hygiene study of workers potentially exposed to !TO in industrial 
sterilbation processes . th• suitabilit.J o.f lncluding this facility was 
based on data gather-ad in this walk-through and is discussed in the 
Conclusion and Recoaaendation ••ctlon . In addition, the data gathered 
during the walt- tbrough aurvey will be used to de1relop, to the extent. 
~osaible. estiaat.es of •~posur,e to no by departaent and/or job category. 
level and dur,ation of continuou• and peak ,1xpoaut"e1. a.nd calendar year 
within thi.:s plant. Th••• exposure utimates will then be coaplled lnto an 
expo1ure aa,trh: which wUl be u1ed to detenaine tbe exi atence of a dose 
t'taponse relatio1u1hip with any po.sitlve usocbtion obaerv,ed in the 
mortal tty study . 

Tb• authority and responaib\lity for conducting and reporUng on field 
studies ln lndus·try wu gh,·•n to NIOSH 11ndtr the Occupational Safety and 
Health Act of 1970 {set forth by the 91st Congress, S.9123, Public Law 
'9l-S96). S•ctioa 20(a)7 .states that NIOSH shall conduct. and pubU.sb 
induatrywide studie.s of the effects of cht"<>nic low level expoaure to 
industi-ial materials, procesus, and stt'-essea on th• potential for illness, 
dheaae. or loss of functional capacity in the aging adult . 
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DISCRIPTIOV or ¥ACILI!T 

Griffith Labs !TO Tt'ta't•n·t Departaent vaa e•tablhbe-d in Chic•ge>, Illinois. 
•• part of Crlffitb LaboratoriH, in th• early 1~30' •. to treat. Griffith 
products (priaa:rllJ :spices and spl~ blends) . l!llcro-Biotrol becaae a 
aeparata •al•• division und•r Griffith Labs in 1970. In 1979, Kicro- Biotrol 
becUN a aaparate operating division. Criff'ltb Lab.a Chicago, h • large 
coapl•x of 1UDJ building•. wi tb llicro .Biotrol-Chicago plant pri••rily 
located ln 4 of t 'hea <B-1 •nd 8-2 first. flooi-. 1ttrilizaL"I and 
pr•-t .. perin,g; C, storage; and C, officws and lunchroom, He .Appendix I). 
Building 8- 1 contains Griffltb 'Laba Nu-Spica <• reght•r•d trade aark) 
procHs on the second floor. lluilding D, w.bich h ,hared vith Criffith 
Laba, is u1ed for abipping. Building B currently bou••• Griffith Laba' 
bydroly.aat• procHa and maintenance . Prior to 1971, Building B and C housed 
th• GD&I production area. Th• first floor of Building 11' h warebous• area~ 
The up~r floors bouae austard grinding and tba offic•• for C:C-iffit.b De•ign 
and lqu·ipment Company (CD&E), a dep•rt.Mnt of G~lffitb Laba. USA vbicb 
produces food processing equlpaent. GD&.B aoved into the building in 1975. 
Building F is warehouse on th• first 'floor. Buil d ing H contains the 
hyd-rolysate process on the second floor. Building I was used H :a war,eho\lse 
betveen 1971 and 1975 . Building I housed Griffith Design and Kqulpeent 
production areu after 1975. Griffith•, corporate and l'licro-Biott"Ol Sales 
and Company headquarters were also located in this coaplex until 197S, when 
they were relocated to a, new facility in Alsip, Illinois a auburb of 
Chicago. In 1975, Griff'ith Labs spic• blending and packaging operation also 
1DOved to Alsip. 

Treatment with 100,. !TO or a 12/88 mi:a:ture of no and freon wu conducted on 
an intermittent bads with l-3 veuela (Huaber 7, 360 ft3. Huaber 2. S,8 
ftl; NWllber f, about 60 ft3) from the ·early 19301 tbr-ougb th• 19401. tn 
the 1950,. the treatment oparatloos we-re transfertt4 froa tbe original 
locatio,11 on the fourth floor of Building A to the first floor of 
Building B- 2 where it vu located at the time of this survey. In the early 
1940s STO treataent bad become a full-ti1N operation which by l9Sl had 
neceali tatad the addition of two additional vesaels (number X, about 150 
n3, nuaber 8, .259 ft3). Ven,eh 4,5,6-279 ft3 eac·h and v••••l nuaber-
1. 375 ft3 were added between 19Sl and 1961 in Bld. B-2 . Veuel nuaaber l 
wu removed in 1962. V•uel number 7 and nWltber f wet"a r,emoved prior to 
196:2 . Small n:periuntal vessel was alto inttalllHi near veu•l 4. In 1970. 
a n•v veatel l (660 ft3, 8ld . B- 2) wu added . V,euel 3 ( 660 ft3, Bld. 
B-1) waa httall•d in 1972, and vescael 9 (660 ftl, 81d. B-1} v•• added in 
197-6. Vetael 2 wu r ,aaoved in 1982, l ,eavtng Micro-Blotrt>l-Chicago plant, 
which bee..,• part of a separate operating d\viaion froa Criftltb 
Laboratorles USA in 1979, with 8 v••••ls. The coapany•s estiaated use of 
!TO for the last year (1983) vu 110,364 pound, . Appr,oxi .. tely 907. of the 
merchandise t"ecelved ls treated wltb 10~ BTO or a 12/ 88 mixture ot KtO and 
freon. th• re .. in·lng 107. h treated with 100,. propylene odde. 

Micro- Biott'ol-Cbica.go plant is anticipating a coaplete relocation of its 
treatment operatlo·n1 to Willow Br,oolt, Ulinois, by aid 1985 . 
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:OBSOlPTIOK OF nll WORUORCE 

A ra.ndoaly ael•ct-ad ,ample of th• peraonn•l files of cur:r,ent •nd fonNr 
aplor••s was r,eviewed. Infonaation on year of birth, s•x,. tbe f ·ea:r of 
first ·eIPQ1u-re, and t:be y•a:r •xpo.sure ceased v.as recorded for' worlt•rs 
consid•red to ba tenti.al.ly expoaed to !TO. In order to be 1:onaidered 
:potentially espoa ... d i:n this i-•viev, a vo.rk•r :must have be•n •ployed for a:t 
lea:1t 3 months in an ue& or job which has pot anti a.l rro e_xposun C see 
D•finltion of bpo•ure Section). R•cords fr;oa the tticro-Bi-otrol-Chiea.1.0 
plant, Griffith Lab•-Chic-ago, a.nd Alsip opar-ation11 weir• in.eluded in tbe 
review. Although it h antic i pated that the other ·Chica.go o~r:atio.ns bav,a 
workers who are Ol' have bean potentially exposed to ITO, it is likely tl\a.t 
the nuaber ·of WO't'ker:s- involved vould be quite small .and thus reco,r-ds froa 
tbe•a opera-tiun• ~r• uot incl'ud-.d in t.bh review. 

' 

tn Table l,. the re1ult1 fro.m t.hh review are presented. All of th• workers 
idantlfi•d as being poteatia.lly expo••d to no ver,e aales. Overall, this 
gro·up ls fairly young ·.nth a:n av•:ra.ge Y••r af blrth -ra.ngiug from 1920 to 
1'949. Tbe durat i on of a.xpo11u•e at this facility sea.s to b• rel.ativ•ly 
long, with an averag-e th.at r .anges b•twe-en .about • to 9 y,aars. Ovet"•ll it ls 
• ' timated,. ba1ed upon this auq,le~ that there are 29'0 work•r,s •t t.hlt 
facility~ who would contribute &ppr,oxi1U.t•ly 3748 perton-y-e.ars to tb• 
study. Th:ls a1t:b:ut.e is probably ,extr.-ly consu·vatlvv,. since t.be 
dafhtit:.lo:n of wbo h el'po1ed and would b• h1cluded in the atudy b,a.s g eatl:y 
e.xpanded :since the Ume o.f thi:s t"eaord r,eviev. In part lcular. ·11.0at of the 
Griffltb-Cblcago ope:r&tiona were not con:sidered t-o b-ave poteo, ial fct' 
exposu.r• to no,. however. 1it1c,e this review, anvh:onmenta.l aonitoring data 
has been obtained whlch sugges· that. all Griffith operations in ·t.b• Chicago 
plant -•r• and have b••n potentl&lly expo.sed to no. l"bes• e:stlmat•s a·r. 
alao low becauae they do n-ot inclu.d·• . :rker$ fr-0 oth•r Ct'iff itb op-er.at.ions_ 
who ••.Y bav,e be•n e•poaed. 

ltSCRIPTlOH Of' PROCESS 

Miet'o- Biot.rol-Chica,go plant b • cont.ra,ct t.r•atment f•cilH;y wb i cb treat:; 
a:pproxim&tely 901, of tbe mechandis-e received vith ITO ( 1001. or 1.2/88 ) . 
Pt"'opylene ,01:id,e < 100!.) it us•d on the -remal ni ng lot.. Once t ,b• in cha.nd he h 
re-e,aiv•d by Kic~o-.Blotrol. it ts allatized. Most of tb·e merchandise h 
pl&ced in a pret•J1Per ing room, whi.c.h is •t atmosp.bar:lc pr•$uare and 
elevated, in r•sp ct to t .ha• aurt'ounding c-ooms to a_ pr•det:,erain•d 
t•Ja,p•t'•tut"e a.nd relati'" hu:midi'ty, for twelve (12) - twe:nty-f'our (2U bovt's. 
The pr condltinn•d mechandia is then pl.aced diroct:t:ly in th• ¥1tasel vit.ho1.1t 
being rap&ckag•d. The ae-cbt·ndi.s• wh ich was not ,p:recondltloned. is also. 
plac•d dh."ectly la. the v•1.111el v lthout being t'ep•ct.1,gad. and the vess•l la 
.cloa•d . At tha ttme of this aun-ey, a, 3-6 hour tre.alment CJ'Cle ts :nan oQ 
about 8·<rl of' tbe product. Th·• t'e:malahag 201. of the produ,ct t trea.ted fo.r 
6- 12 hour.$. th• t _rp. of gas ua· cl (100'1 no. 12/ ,88 tTOlfr•on or Pl"Opylene 
o.dde) and th,e to't:.al cyol·e t 1.. ·t"e d•penden.t on Ute type of ,product balng 
treated~ 

At the and 1:tf the t:r & · en.t cycle. ·• vacua ls d-r,awu on the chamber b for:-e 
tb,e chamber is all to return to at.-o ;phe:r"ic pr a ur-e. The s al on tl\• 
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c.hllJllbe,r t, b:r,obn,. &n-d t.he door :h opened • few 111c.b••. Tb• ttaplor••• ar,e 
·hiatructed ·to 1ea.v• the a:r•• tor ·fiv• 11inutea t>efor·• unloading. t.he v•••·•l. 
The tr••t•d product h tak•n directly to 1b1'pping/11uebouse {Bld. ~l, where 
the pt<oduct off-:gaa,•• or :aer,atea for 24 h·ou.rs ·to 3 day• befor·• i.t 1• shipped 
b;1ek to the ma.nuf'act·urat". The sbipplnglwu·•hou.se .area ls located in one 
contiglous area o:n t ·tia , ... floor. ·tberoe 1u•e no sep,ara.te quarantine or 
••:ration areaa . 

Griffit.b Labor&to:rie1,. USA1 whlcb h a.l.10 located in th:h aUHJ buildlng 
complex, :grind• spic.•• (pria&rilf au.1tu·d) in Builadi:n:g F, and produces 
hyd·E"oly:ed pt'ot•io ln Buildi.n:11 :g .and H. GD&I Com.pany. • department of 
Griffith Lab• USA. moved into ih current. 10,cation ln 8uilding F itt 197'S. 
Ttla OD&.£ producti-00; are• has been located i:n. Building I since 1975 and in 
Buildings £ and C prior ·to 1'971. 

In 1971, Ct'iff'lth Laborator·iea Patt.l Pro ( ,a r•giater•d trade111ark> 
departaent. which pt'oduced a protei'n filler for food pr-odu-cts, was 
dilaba:ndad. 1':bi1 departme,nt was located up11tairs in B'u:ilding B-1. 

O!SctUP't'lON OP PAST EXPOSURES 

Tb• hiteriot' of thh fae:llH,J ,b.u cb:ang d llttl• tinee the original 
con1truction of tbe 'building ,a:c•ound the tut"n, of tbe century. Th• co.mp.any 
lHifl' introduced f•w modUicat.iona to the facU.l ;ty., or chang I in work 
practlc•es which would t:"educe eaplo:r•• •:xposur• to ll'O. 

Ja-c il.i 'lJ 
Gen•·ral 
Th• entire productio:n a.re.a has 1•n•r&l dilution \f'entilation, th,e general 
flow of alr. i:n t :b,e we.stern end of the complex whet<e Mlcro-s8iotrol h 
located, ·ls through th •hipping doors. in Building D toward 'Ute back or 
SouUl of the comple. tB:uildiug C). tb• :ai1:' ten:da to be pulled u:p to and 
t.ht'ough ·the :second floor of Suildln.ga B-l and i - .2 due to this gen•t'al 
dilution ventilat.Lon ay1't«m. Thia alr. w.btcb m.ay have contai:n•d la:rg 
amounts of no. •Y' lbav• been able to lnfiltr,tte 't.be · nt lt'·Q uppe:r floors of 
thl:I complex. Sev' :r.al .u·••• of the co rpl .x .are on aep&r·ate heatin.g. 
ventllatio,n and ,ilJir condit:lonin,g CH-Vac) ay1tuu1. hovev r .• areentra.i:ament of 
ftO, wbi-ch h1,d b en e:idta.u11t d to the outsld , •1 b• a .1orlou1 p,robt m in 
thi. -fac1 Uty. 

Tb r hat ·b,aen &om reloeat.io:n. of d:epart1"nt1 ,d.th.in Ute c · .Pl· .:i. Most of 
th••• ob.,ang • are dhcrutaed l:n 't'hti Descrlptlo:n of Faeillt.y , , ,ction. Tbo1 
,cbang: • ,,re alto ,outlin: d in t&bl II. GO&B o fie•• ov, ,d int.o the c~pl•s 
Uh1ildi.11cg Pi i:n 1915. Priol" to t ·ba di1b-andln of tb• :p,atti pro (a 
reg ht . .r,ad t :radtL rt) dep.artMnt (Building 8- 1, ·u;p•t•hta> l.n UH1, vinyl 
,tc-ip cut"·t.aint. wero inat.tlled bat:w•en tha :patty pro and aaintcmance art&. 
The patty- pro t:t•, Ill w,1,1 not utl l i:.ad a:t th• 't.ltn• of this sur~ey , l':b• GD&:S 
Pf'·Othi tl,on 11ia1 loc,1ted hi 8ui.ld:big ii ;1nd ·G pt"ior to 1971 .. n 1cns. GO&.£ 
P,r'Oduct. ion ,mov•-d l nt·o Rut ldi:n:g I . · 

Tb• company r v.ort11 no a.jor aecident.s ot' lea.kt i11volvi:ng fte~ bOYever, 
, n1;plo · · .• s dtd l"apo-rt oecas:lo,nally uelling ETO w.hen a tank wa1 clt ttged 
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(every 2-3 day1) ot' when• v••••l vat opened (daily). Th••• reports iapl:y 
tbat tb• aabient. levels of ITO aa,J bav• rangM.l between 300 and 1500 ppa .6 
Th• Man odor threshold concentration ii 700 ppa. 6 

Tr1atment Ve11el1 
There are no devoted ,exhau1t v-entilatlon 1y1teiu for t.be tr:eataent vesaels . 
Each ve•••l ia ecqulpped with a gas recirculation 1:,1t••• bowver . lach unit 
was equipped with a remote water/vacuua pwap and vat1er/ga1 separat,or in 
1973. Tb••• pwnpa are located in Building c. Before 1973. a at,e .. 
evacuat,et' 11a1 used to pull the '!TO out cf the chuab•r. Th• !TO and ,tea& 
pa11ed through a water ,ga1 1e:parator befor• the •t•aa entered th• drain. 
The drainage 1y1tea h c01q>letely enclo1ed froa th• 1terili:er to the ,ever . 

P•••ing Statlona , \ 
Tb• gaaai ng 1tation1 .. which ar,e loc,ated near the treatunt vessels, w.re 
separated in 1981 froa the rest of the area by vi nyl strip curtains . A 
v,ent.il,ation duct. vitb a slot opening, la located at the floor toward the 
rear of the 1tatlon, and runs the len,gtb of the ,tat.ion. This ventilat lon 
syatea h probably ineffecti ve, •• ITO does not fall to tb4' ground as bad 
previously been believed . The ve11el operator is re,ponlibl• for cba'rging 
the vessels with KTO using a seai-autoaatlc systea, which was installed in 
1976. Pt'lor to that ti .. , a worker bad to open the valve of the&•• 
cylinder, which was placed on a scale, and aonitor the voluae of gas going 
into the cb&111ber. 

P;eteaptting !991! 
Vinyl strip curtains 
south end) in 1979 . 
door to Building c. 

Aeration Area 

'Iller• inatalled in the pretea:pering rooa (Building B-1, 
Th• curtains on th• south end of the rooa servo as the 

Ther,e &'t'e no dedicated areas of the warebou•• for aeration or degassing o.f 
treated product, therefor• uncontrolled !TO dif:fusl.on froa the product 
occ,u'l:·s; adding to the overall uabient !TO levels. 

\ : 
Wcu·lt Pr•ct.lce, I ' 

In 1983 • the company instituted a standard operath1.g proc,edur• <':fop ) . which 
required venal o~rators to break the seal on a vessel aft.er it bad 
returned to 1.tmo.1pbel"ic pr,essure <fol.loving t he l ast vacuua and air wash ) , 
and vait in an adjacent area for 10-15 ainut.es . Pt-ior to this 'ti .. , the 
aaployee would enter t ·ha vessel almost t ... d i ately ( about S ainutes ) afte~ 
it had returned to atmotpberic pr,etsur•·· 

ltainttnanct people •r• ••lign•d to an arta on an as- needed b.a1is . All 
• ·•rvice (1anitatlon, .. 1nttna_nce, quality assurance) occurs on tht day shift. 
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DISCllPTIOH OP DDICAL. INDUSTRIAL 
HYGIDK AHO SDITY PROCUMS 

lltdical 
The coapany givH all .. ployHa pr•--ploJ1H11t phyaicals at a near:-by 
clinic. There are no follow-up physicab. Th• coapany does not. maintain a 
aura. on staff. bowv•r. fircst-aid Jdt1 are available . 

Industr\•l tbghne 
Kicro-Biotr.ol doea not have an in- houae induatri&l bygien• proir:aa. :1 
conaultlng fh-a, bow.ver. baa provided the safety and industrial hy:ghn• 
:Hrvic•• ov.er• the pa:.1t 10 ye.ar1. In 1980. aoae u.mpling for Ero vu 
conducted by tb• conaulting fir-a with charcoal tubes . In 1983, 
llicr,o-Biotrol requlred Ero aonitoring every 3 months with 3M badgH and 
every 2 .:,nth• vith an 01:'ganic vapor analy:i:er (OVA) . Th• pauive monitoring 
data, which h 1umarh:ed in Table III. reveals that while exposures in all 
job ti t1e1 1 hted vel'e leu than the previous :standard ·of 50 ppa ( 8-hour 
TWA) lll&DJ of thes• expoaure:s would uceed the existing standud of 1 PPlll · 
In addition, reported values ••.Y be low .• u there is a. trend toward 
decrean·d recoV'ery and 1:&111pling capacity for increased exposure ti .. at high 
concentration• when using pa111 l v• aoni tors. the ve11el operators •r·• the 
hlgbe1t Hl)O&ure group vitb 3 hr TWA ranging from 1-24 PPlll vi th an av•r•g• 
expo-Sure of 8 . S ppa. The lowest •xpoaure group h GD&& office 1111 th •n 
av,e't"ag• expo1ure of 0 .3 p,pa ( 8 hr TWA) a:nd a rang• of 0 . 5-0. S . Tb• 
c011p&ny did not have a t'Hpirator program at the u .. of t.bia aurv•Y· 

Safety 
Tb• company requires the UH of hard hats and safety shoes by all 
employees . Safety gluHa at"• required on an as-needed bash. There h a 
sahty coaiiitt•• ColllpOHd of :aanageaent and wrker representative-.. 

DBSCRIPTION OF RECORD SYSTRKS 

CU£rent Eplplox••• 
Peraonnel recorii1 for current Corporate (Griffith Laba and Kicro-Biotrol 
Headquarter) and Alsip employees (Griffith Laba and Micro- Biotrol > ue filed 
at the Abip £.acility . Tht Chicago facility a&inta.i:na ;pet'sonnel files for 
both Chtc.ago Gd:ffitb and Micro-Biotrols current eaq>loyees . Thes• f ilea 
contain .appUcatlon fonu • pr•••ployment phy•ical u;aa reports ., and wa.ge, 
salary .and transfer records. Demographic infot11ation (i . e . date of birth, 
sex) needed for tht study could be obtained froa the application f·onaa. The 
wage , salary and transfer record, are fil•d each tt .. there ls a change in 
po1ition or .aal&ry. and could t.1'•refor• be UHd for creating detail•d 
occupational hlstorl•• · 

'Rate Chango Cat'ds' &t"e a&intain•d on file for all current Griffith and 
Micro-Biotrol employus at t.be A.hip f&ci U ty . Th.He cards contain 11oat of 
th• information required for the sttidy including: date of birth, social 
Hcud ty nuabtr, detailed work bhtories • .and current addre:11 . These c.a·rds 
d10 indi.cata which facility an individual h currently wot"king at. Since 
all of thh intonaation is located on one phce of paper. these cat>ds would 
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'provide • fu· more co.nvenie·nt source of infonaat ion for the 1Jtudy than the 
per•onnel files desct'ibed ,above . 

,U th& time of thh survey there wer,e a total of 4'54 active employees 
vorldt1g in the various Oriffith opet'ations in the Chica.go .are,a. Follovin.g 
ts a br,eaL.:down of the approximate nUlllber of active employees for each of tbe 
Chicago division,: Gdffi th Corporate - 183 ,emploJ•es, Griffith Cbica·go 
,pl.ant - :54 9111ployees. Al•ip plant - 172 eaploye-es, Gdffltb Labs 
Incor porated - 17 ,e•ployees. Griffith Design and lquipment - 11 employees, 
'Micro-Biotl"Ol Corporate - 7 emplor-••, and Kic:ro-Biotr:ol Chic.ago plant - 10 
eaployees . 

Fot'lll!r lmploYMS 
Rate cards and per1onnel files for fon:ner ,eaployees are interfiled together 
and stored at a warehouse. The•• records are identical to tbe ones 
described above fo·r .active nplo:ree1 and are also separated by the Griffith 
divisions. Unfortunately it teems ·tb,at these files do not contain records 
for workers terminated prior to aometilN in the aid 1960a. 

There are a total of .app:ro'Xi:mately 1739 per~onnel t'ecorda for former 
employees from the vat'ious Griffith operations in the Chica.go •rea. 

Th• file drawer for Micr-o- Biotrol Chicago, contains only S individual 
files. T!le l'lll-all nUJ11ber of record• in ,this file is due ·to the fact that 
Ki c ro- Biotro l bec&111e a nparate operating division frOII Griffith in 1979. 
and only a smdl ·numbet' of wod:ers have begun employment v itb 
l'licro- Biotrol-Chic.ago plant s inc• t b,en . For Griffith Laba Chicago there 
were S file dr.aworo containing 1350 personnel files for all fonn_er 
employees. For the .Alstp Plant there were 2 fil,e drawers containing 
approxilutely 29S personnel filer for all fot'IMir e mployees . Personnel fi lea 
for Griffit'b Corporate ,and Griffith Lab• Incorporated 1ten filed together in 
one dr.awer containing appr·oxbH.tely Sl ;record• of all fotiDer e111ployees. For 
Griffith D•.1ign and E.nglneer\n.g there wa_a one dr•ver containing 
appr-odmatelJ 38 personnel fl lei for all f .onaer e•ployees . 

Oth•r Rteord .sy,te.m.1 
The personnel orfice maintains an index: rc•rd system, wh ich con'tains a card 
for every e111ploy•e that has been employed by Cl:'iffi th Laba sinc·e about 
1960. These cards cont,ain the following 'irtfonaation : nuie. social security 
nuAber, first and last date employ11d, birthdate. department numb•r and 
addr·ess . Tbe:se roecot'dt do not contain d•tailed work bi stories . There at"e a 
total o.f about 4 7·00 of these c ,arda on ,flle. 

The payroll department. ha• quarterly earDlns:1 reports prep•r•d for IRS back 
to 1964. They abo have a few payroll -re~ot'dl froai ,earUer ti111e pedods, 
alt bough 'the,,e are spotty at 'be,t. 

In auaury. personnel recot"ds exist which can b• uaed to identify current 
worlc•r•, ,and workers termlnate'li since 'th• mid 19601 who have been 
potentially exposed to n o. 'these recol°'IJJ cont.ah, .adequ;ate demographic and 
occupational history informa·tion for the purposes of the 111ortaU ty study. 
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DIP'IJIITiotf OF UPOSURB 

currently only eapl()Je.es froa Kicro-Biotrol-Chicago plant, Griffith <:bicago 
plant. ,and Cdffith Design and lquipment bu,,e a pot,enti&l for ETC erposure 
and ·vould be included in the .study. Prior to the construction of the Alsip 
facility in 1975 all of these ,workers wu•,e located at the Cbkago facility 
and were potentially exposed t o ETO a.nd would be included hi the study . 

ronCITY 

Evidence from ant .. 1 studies suggests that no may have car-cinogenlc 
properties . 7 •8 A group of no ·manufacturers sponsored a study at the 
Busby Run Resear,ch Center i n which aale and female Fhcber 3U rats were 
exposed to ETO at air-borne concentrations of 10. 33. or 100 par-ta per 
•ill ion ( ppa) for 6 hours pet' day. S days per weelc for two years . 7 Two 
other :gToups of animals served u contr-ola. Initially. there were 120 
animals of each sex. in each exposure group . The researcher.a observed a 
statistically aignlficant incr,eue i n the incidence of mononuclear cell 
leukemia aJDOng the female rats. and perl tone al aesotbelioma .1110ng the male 
·rats exposed to !TO. The increase i n leukemia incidence was ·found t o 
increase linearly as a function of !TO •xpoaure . An elevation in 1DOrtality 
ft-om brain cancers (glial type) wa·, also observed in the rata exposed to no. 

NI.OSH researchers have recently repot't,ed on the results from .an anim&l 
•xperiment which corroborated the findi ngs of the B'ushy Run Study .8 Nale 
Fischer 344 rats vere exposed t o no for 7 hours/day, S days/week for 2 
years at airborne concentrations of o. so. or 100 ppm. Th•~• were 80 rats 
in each exposure grou.p. Inc·rea·,es in the incidence of mononuclear leukemia. 
i,.ritoneal aeaotbelioma, and cerebral glio••• were observed among the ETO 
expos·ed rat,, r ,el,ative to nonexpoted controls . 

Only ,a ·few epidemiologlc st·udles have examined the potential human 
carc inogenicity of ETO. 9-11 Rogstedt. et al, conducted ,a retros·pective 
cohort ll'DOrtality study of a group o'f vorlcers in a Swedish chemical f actory 
t hat bad previously been included in a hematologic investigatio:n . 9 This 
facility produc,ed ETO via the cblorohydl'in proce:ss in which, in addition to 
KTO, there vas potential exposure to ethylene, ethylene chlorohydrln. 
·ethylene dichloride, and small amounts of bia(2- chloro-ethyl) ether. Among 
89 ••full- time .. exposed wot"kers. a :statiatlcally significant (p leu 
than . 01) excHs of leukemia mortality was observed ( 2 observed versus 0. 14 
expected ). In addition , a statistically significant (p less than . 01) 
excess ·of stomach cancer wa• observed ( 3 observe.cl versus 0 . 4 expected). 
Because of the mixed exposut'es. these flndi.nga c,ould not be :attributed to 
no; however, ethylene oxide and ethylene dkhloride were the pd1D8 suspect.a. 

'Morgan. et al, conducted a retrospective cohort 1DOrtality study of worltera 
involved in the productton of !TO at .a Texaco Facil i ty.10 A 'total of 850 
~rkera we're included in the atudy, of which 767 vere ·potentially exposed to 
no. No BTO "'as detected in most .samples tu,en tn the production area, and 
:all measurements i'n this .area were below 10 ppm. No cases of leukemia were 
ob,er-ved in this study~ however, the authot':s e5thnat.ed that the lowest 
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i-,elat.iv• t'i•k that t.bef had a high :probability -of detecting (8-01. powr) va.• 
10. 5. 

Hogstedt &1110 r•port·ad on tbt>ee easer of leukemia that oc-currsttd in a Dt&ll 
group of 110rkers at a Swedish company.11 Tb• company used a mixture of 
'S-01. sro and 5·01. me·thyl fonute to sterilize bo:spital equipeent. The 8-bour 
'NA exposure for :rro at this fac Uity w.aa1 estimated at 20 PS-· Acc·ording to 
natlo..nal stati•tic·s,. only O. 2 de-aths due to leukaaia we?'e expected i:l\ thi.s 
Ci0h1Jrt. One o-f the c•••• ve• exposed to benz.a:n•. a known lau.-,g,en-. and it 
wa.s speculated t.bat t.h·• combiaed expouar• of no .and 1D8thyl fonute ·m..ight 
:p-roduce a :speci•l risk. 

ITO is also & pot•e:nt alkylating eagent c.a:p.able of causing i-rrev-ersible 
changes or .utat:.ions in cellular proteins a.nd O.MA in a.nba.al:s .12 .• 13 ETO is 
alao a positive iauta.gen in several i.n vitro syst.aas sucb .a:11 Salaon•lla 
'tJPhimurium. viruses. and Tradescantia poludosa . 6 

ChromosoM.l ..1berrat. l-ona rel.ated to £TO ex:posu.r• bave been observed in a 
n.umber of .anb11al studisas and epidemiol-ogic investiga·tions. 8, 13-20 Yager 
and Benz observed a dose related increase in si.ater cb.roaa.Ud exchanges 
(SCls) among V.w -Zaal,aud white rabbits that ware exposed via inhelati-on to 
'SO to 25·0 ppa -of rro.14 NlOSH (Lpch, •t al) r•cent.l.J reported 
prel'iainuy findings in 11hicb c:,nOIIOlgus :monkeys tntA 11.zposiM! to O, SO, or 
100 p-pa of £TO for 7 bours per day, 5 day'S per ve•k. 8 Aftet' 2-4 months of 
exposure .• statisticall;f signific.ant inct"e&ses ware ob.served 111 th• frequency 
of cbroao:aomal aberrations ( including ,quadrir.adial cht-omos-oaes> and SCEs in 
the peripheral lyaph.oeyt.e,1 of the '50 and 100 ppa e:zposed group.s versus t.h-e 
controls. 

Gal':r-y. et al. examined tbe occur:r,ence of SCE i-u th• peripheral l:fl'pl\ocy·tes 
o_f 12 no exposed workers and 12 nonaxpoaed c·ontrols in -a bos·pital 
ate:-!lizatlon facilit.J.15 The ••posed group showed statistic.ally 
significant elavatlons in the number of S-C!s comp,ared to the controls. 
Particularly high SCB frequencies were observed aJDOng 4 wo:rke'rs that bad 
t"eport•d aibbtr neurologic or resplt',atorr symptoas. Th• 1HJCh11.wa EMtU 
exposur-e level of no aeasured at t.hi:s facility was 36 :ppm.. 

Cytogenetic abnormal ithu have •l:so bee.n observed in ••veral s·tudles of 
workets expose-d to !TO. Ehrenberg, i:n • study of vorkars at.• factor:r 
11.anufactur-ing and using ftO,. obser-v•d .a high fraqu.ency o:f chroaosoaal 
aberratlons in 8 work rs who were accidentally eiposed to bigh 
coocent-rations of ETC. one cas• of' leuta ia wa.s also observed among the 37 
worker-a studied.16 

Amerlc&n Roepital Supply- initiated a cytog•netic survey of wortH·s that were 
expoaad to 'ITO in th• st.c.·ilizatlon of ·•dical devices in 1919.17 .1:8 
SeNnty-five e:zpose-d workers at '9 f'aciUthH W11t'a studied, as well aa 37 
uonexposed wort:ers who se·rved a.:s controls. Coap-ared to coritrol:s. •xposed 
worket':s ·were found to have sta:thtic&lly significant lnc:t•eased fre-que.ncles 
of SC!s and chr-.omo110111&l abet"t'&ti-ons. 
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In re.spon1e to th• f-lndlnga froa the American Roapit.al Supply study, .J'ohnaon 
,and John:son !nitiat•d a cytogenetic 1tudy ,of workers that were also exposed 
to BTO in the aterilization of 111edical product• .19 ,20 .Approximatel7 SO 

1work:er1 not erpoaed to ITO ·vere coapared to SO exposed vorkers at three 
fadl-ities witb 8-bour Ti .. -Weighted Average (NA) exposures to IETO of leH 
t 'han 1 ppe, 1-10 ppm, and 25-200 ppe, respectively . Statistically 
signific.ant elevationa i :n SC! frequency were o'bserv,ed in the latter two 
facilities. and th••• changes have pershted a.fter one year. Th• frequency 
of SCB• appeu•,ed to inc:re.ase in a dose ·reaponse manner . 1Chr09l0soaal 
aberrations ,were also elevated in the high exposure groups; howver, thes19 
findtng1 ver<'• not 11tati1tically 1igni.ficant. 

APPI.ICABLB STANDARDS dD llCOMMENDED LEVELS 

Prior to June 22. 1981, U1e Occupational Safety and Health AdJllinistrat ion 
(OSHA) P•ermiuible Ex-po1ur• Limit ( PEL) for BTO .., ... so ppm U & TWA 
concentratlon for an 8-hour vorksbift .21 OSHA established• nev PBL of l 
ppm u an 8-hour NA o·n Au;gust 21, 1984.22 In addition, an "action level" 
o f 0.5 ppm•• an 8-bour TWA vu ••tablhhed (bf OSHA) as the level above 
which 9111ployers must ini'tl:ate periodic employee exposure 110nitodng and 
111edical aurveillance. The Bnvlroruuntal Protection .Agency taPA) .supported 
the OSHA PEL of l ppm in t.be Federal Reg later (June 22, 1984) . 23 

In 1971, NIOSH recOlllllended a ceiling level of 75 ppm as determined dudng a 
15 minute SU1pling period. 6 'thh level, however. vu set prior to the 
recognition of the carcinogenic potential of RTO . Baaed on recent findings, 
tUOSR re~o111Dends that Bll0 exposures not e xceed 5 ppc for a maximua of 10 
ainutea per day .and that exposures be controlled to leu than 0.1 ppm 
det.et'lllined •• an 8-hour TWA OUOSH Policy St.at,ement, July 20, 1983). Tbe 
American Conference of GovertuNntal Industrial Hygienists (ACGIH) recommends 
a Threshold Limit Velue (TLV) of 10 ppm for an 8 - hour TWA ba .. d on data 
available prior to 1982.24 However, in 1982,. the ACGIH issued a notice of 
i ·ntended change in which it was propoHd that the NA ,concentration be 
lowered to l ppe. This re,coftlllend,ation wa1 revlewed and adopt&d l ·n 1·984 . 
ACGIH has also designated no as an A2 carcinogen. 24 An A2 carcinogen is 
defined u an indust.rhl ,subatance s-upe,cted of having car,cinogenic 
potential for man . Tbil deaignation is based on either (1) lilllited 
e1>ide111iologic evidence. exclusi"e of clinical r ·eportl of single cases, or 
(2) de1110nstrat ion of carclnogenesh in one or more animal spe-ciu, by 
,appi-opriate methods . 

COWCLlJSIONS AND R~COMMDIOATIONS 

'thh plant meets the three eligibility requiretNnts u defined b tbe 
protocol and therefore., .should be lncluded in the study. These req'1irements 
are : 1) the plant must contribute at least 200 person-years to the blgb 
exposure g:roup, or 400 pe.rson y,ears total, 2) the pla·nl 111u•t have adequate 
personnel r•corda ·or other records that can be used fo~ identify:ing past ,and 
present workers ,oxpo1ed ·to !BTO, and 3) t'he plant 111U1t not have any .serious 
confounding exposure to a known leukemogen . 
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Soae industrial hygiene ... pli.n:g for no bas been conducted by the c01lq)a:ny 
or • c,onaulting flra. Th• levels ar·• les:s than 8 hr NA of 50 ppe for all 
jobs ,evaluated. bowe.ver. one job bas • 'l'WA u high as 24 p:pm . . 

- 1.1 -



1. N:IOSH. Cur-r·ent.. Intelligence BUlleH.n 35 - Et.hylane Odde (BTO). DHffS 
('NIOSH) Public·ation No. 81-130, May 22,. 1981. 

2. Ch•mi·cal &cO"nO ice Handbook., SRI Internat:iond, 'Rtbylene O:rid·e. 
Januu·:,. 1980. 

3. Clayton, G.D. ; Clayton. F. I:. ~ eds~ Patt.J's Indu·atr i al ·ey;gi;ene and 
T-ox.i cology.. 3rd Re·vised ed. , Vol. 2J., jobn ·Wiley •nd So·ns, New York .. 
197:8. 

t,. HIOSH. Draft ,FeeuibiHty Study fol' a Coho?"t •Mortality St.udy of Worters 
i8:xtpPflud. e~ to l?tbylene Oxide. Internal r-eport from th·e Induatrywide 

udi ~ B~ancb, June. 1983. 

S. ational Oc,cupational Ra:tard Sul"Vey, National lm1Utut for 
Occ-upaHo.nal Safety and Healt'b, 1977. 

6. Glu:; T, z. R. • Sped al oc cup.at ion.al ha:tard r,evi,ew with contr,ol 
ndationt for tbae u,e o'f ethylene ·oxid;& .as a aterilant in medical 

fad.HU s. National Institu:te for Occupational Safety and Haealth, 
01uiw on:osH) PublicaHo.n No. 11-200. 1977. 

7. Sn•Ulng ., W. !I.; Weill, c.s., 1,nd Maron.por"·t , R.R ... Find r •eport on 
ethylene odde bro-yeu inhalation 1tudy on t'at:s. Proje,et Report 
44-ZO. Busby 'Run R-esearch Center, Ja:nu.r·y 28. 1981. SubmU:ted by Union 
Carbide Co:r;po,r ,ation to the U.S. R'nv:ironm nt&l Pr.ottction Agency under 
sec U on B { e) of the Toxic Subs hn:ce·s Control let. on b h,llf of 
co-,poo1ou of the :study (FebMJ.arJ ~ 1981}. 

8 . Lfl!lch. 'O .W. ~ Lewis. 1'. 'R. • Ho-ora•n .. \l. J .. ; Sabbarval t P. S . ; and 
lhtrt, J ,1L. Chronic i.nb1l1Uon toxicity of ethylene oxide a:nd propylene 
odde in r1.st..t an-d onkaeys -- a prellmina~y ·report. Prese,nt.ed at the 
n.,·~ :Annual s.oci t:, of Todeolog.y Me thrg. !Bod.on, ltanacnuset.ts • 
Feibt'~.ar 21- 2·6 , l'9S2 . , r. 

·9. Ho, irt dt, C.: ;Rohl n,. 0 . . ~ 8 t:"ndtuon. t!.S . .; Ai: liu:rn, O.; and 
hrenberg, L .• A cohort study of 110rtality and cancer incidence in 
tbylene oxide p:roduction :wod:,e·c-s. Br. J. Ind. Ked . • 39~276-280. 197'9. 

10. Korsgan, R.'W.; Claxton, (.W.; Divine. B.J.; l.11cplan, S.D.; 1:rid 
'B.a.-rds, V. B. Mortality Among ltbylene Odd, \E.xpos d 'Worket"s. J. 0cc. 
Ked .• 23: 16'1-no. 1981. 

11. Hogs:tedt. C. ; Malmqvi .st. N, ~ &nd Wadun. B. .• Leukem.i a 'i:n wot'kerB 
expos d to ·et:b.yl n odd .JUI.A. 241: U32-ll3:l. 197'9. 

U . Call man • C • J . • Eh;renbeE"g. L. ; J .a:rnnion 1 a . ; Oa t ,e •n-Golbr. S . ; 
S.e.g ·r'be.ek.. I.~ an(J. Wac-htm ·:isteC", C.A •• Monitodn:g and :rid. aueudtOnt 
by · e•ns o.f alkyl gl",oups ln :h moglobin ht :persons oecupat.lo·ndly 
9'1.1)0&' d to •tbylen• ox-ide . J. Environ. Patbol. Tod col.. 2 :Jii27 a4!42, 
19 8 . 

- 12 -



13 . lhrenberg,. L .; Rahc'b•, lt.D.; o,,terman-Gollcar, S; 
:Rv.aluation of genetk risks of alkylating agents : 
mouse from •ir ;eont.11JDinants wi'th Ethylene Oxi de. 
24 :83- 103, 1974 . 

•:nd Wennberg. I . • 
Tissue doses in the 

Mu·t .at . Res . • 

14 . Y.age:r, J . 'W' . ,. an,d Benz:, R. :O . , Sister chrom&tid exe.hange:s i nduced in 
r:abbi t l'ymphocyt.es by ethylene ox i de after inhalation exposure. 
'Rnviron. Muta.gen .• 4 : 121-134, 1982. 

15 . Oa't't"J', V. B. ; Hoz i er. J . , Jacobs, t> . ; 'Wade. R. ; and Gray, D. , Ethylene 
Oxi de : evidence of human chr01D0somal eff ects . Knv . Hutag. , 1: 375-3-82. 
1'97'9. 

16 . Ehrei:ft>,u·g, L . , and Hallstrom. T . , Haematologi c studi es o:n per:sons 
,occupationally exposed to ethyle'ne oxide. In : International Atomic 
Energy Agency Report , Stf 92/26, pp. 327-334, 19.67 . 

17. Abrahams, R. H., Recent :studies with work:er.s exposed t ·o ethyl ene oxide, 
i n The Safe UPe of Ethylene Oxide . J . F . Jorka·slcy. ed. Health Industry 
Manufacturers Aasociati'oo, Washington, n.c., HIMA Report No . 80- 4 ~ 
211-22·0. 1'980 . 

18 . Abraham.s. R.R., Chromoso•al changes i n workers expo:sed to ethylene 
oxide -- a'n upd.ate . Ethylene Oxlde Worke·r- Safety I :tsues .. 
J . F. Jork:ask:y. ed . , 'Wa,sblngton . D.·C • • RIMA Report No. 82-2: 27-38. 1982. 

19. Hennan. A.A. , (Johnson and Johnson Cor-porate Submittal to OSHA). Pilot 
research chromosome study of worlcers at 1ites where ethylen,e oxide gas 
is ut ilhied as a s'tet"i l -a:nt.. Submitted t.•o OSHA, ff.arch 30, 1'982 . 

20. J ones . J . P . • Chromosomal changes in e111ployees e:a:po:aed to ethylene 
ox i de . Etb,Yl,ene O.xide Worker Safety lssu,es . J . F . J orlcas~J. ,ed., 
Wt.sh i ngton, n.c . , HIMA Report No. 82-2 , 5-25, 1982 . 

21. ·Oc cupational Safety .and He:alth Admi nistra'tion (OSHA). Safety and He.al th 
Stande.rds 29 CF'R 1910, General lnd·ustry St andards, OSHA 2206, Revised, 
June, 1981. 

22. Federal Regist,er, Department of Labor, Oscc upation:al Safety and Health 
Administrat. i o,n, 29 CFR Part 191,0, Occup.ation.al lxpoaur;-e to '!thylene 
Oxide . 49 ( 122) : 25 734-2'5809, June 22, 1984 . 

23. Federa l Register. Ethylene Oxide; Ce·rtdn Pesticide Produ,c ts R•g i:stered 
f or the St,erili:z,ation of Equipcnent and Supplies in Hospitals and Health 
Care Fac'ilit i es . 49 (122): 25675-,25'6 .76 .• June 14. 1984. 

24 . Threshol d 'Limit Values for Chemical Sub.st.ances and Physic al Agents i n 
the Work Environment with Intended Changes for 19-8.3- 84, Ameri can 
Conf.er-en,ce of Government al ln,dus.tri.al Hygienists, 1983 . 
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TABlE I 

SU9WlY Of RESUlTS FrOt THE SMPllNG Of PE:RSCINEl R£COAOSa 

TOTAL I AV£RA6Eb 
EJIPlO'fflEJIT RECORDS EST . EST . YEAR YR 1ST OUR ESTIMTED 

DIVISION STATUS {ISNPLED) SEXP IEXP !illilli ~ ~ PERSON-YRS' 

Jlli cro-8 iotro1 Inac-tive S (S) co 2 1944 1971 9.0 
2, 

(Chicago) Activ• S 1 (S 1) 20 10 1949 1975 1.8 
80 

Griffith Inactive 1350 (68) 13 178 1936 1969 3.1 
2492 
(Chicago) Active s, (10) 80 '3 1944 197S 6. I 
344 

Alsip ·Plant lnadiH 29S (30) 16 41 1933 1969 3. 7 
658 

Acti ve 17.2 ( 17) 6 10 1920 1968 1.0 
ISO 

Totals 1927 ( 181) 
3748 

a The following abbreviations are 11:sed in thls Ub1e; up for •xi,oud or Hl)Osu,.., dur for dllration, yr for 
ynr. 

c Person yHrs were estiNted by a,ltipt:,i ~ the es.t imattd ~r o'f o;:osed worters ti•s tM length of 
ti• betwen 1983 and the nerage f \ rst yNr of uposure. For eunfH• •t h est:~tad that t .he,-. are 178 
fonner s,,layees that .,.,.. pounti•lly e~ed lo HO at Gdffh ti labs . TIie 11 .. ra~ Hrst ,,..,. of 
-.,loyaient for this 9f'OUP was 1969. and thus f,he aver~~ lflW2tb -of follow~ )IOU hf be 14 ye•rs ( 1983-1969) 
and the est1Nted ~,. of person-yNrs i s 2492 0 79 x 14) . 
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&arlJ 1930s 

1'930s-l940s 

1950& 

19Sl 

1951-1961 

1962 

1970 

before 1971 

1971-197'5 

1973 

1975 

1975 

197'6 

1'976 

1977 

TABLE II 

MICRO BIOTROL., DICOR.PO'R:ATIO 
CHICAGO PLANT 

l 
I , 

AUGUST 13- 14., 1984 

Criffltb Labs est&blisbed 'RTO Treatment 
Departmen·t ., Building A. 

Operated 3 ve:ssel:s tJ.7. 36,0 ft3; •2, ~8 
ft 3; If, abo,ut {!0 'ft 3 . 

Moved trro ·operation to Buildin:g B-2. 

Add 2 more v,essels ifX 150 ft3; 18, 259 
ftl . 

Add 4 1110re vessels 14, S, 6 - 279 
ftl ••ch; •1. 375 ft3. 

Add new vessel ,1, 660 ftl; 
Micro-Biotrol becomes se'parate sales 
division under Griffith 'Labs 

CD&I production occupies space in 
Buildina E and G. 

Bulldin:g I h used as wat"'ebouse. 

Treatment vessel:s are equipped with 
re111ote ~•ter/vaccum pump and vater/g,as 
:separat.oc-. 

GD&E produc'tion 1n0ves bac'k into Building 
I , 

Vinyl stri~ curtains installed at gassing 
stations. 

GD&! office moves into Building F 

Add veuel 33 . 660 ·f't3. add veuel •9~ 
660 ft3. 

PatH - ProR dep,artment is disbanded. 
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I!!! 
1979 

1919 

1980 

1982 

1983 

1983 

TABLE II {continued) 

KICRO 810TROL,. DICOR.PORATED 
CHICAGO PLANT 

A.UG'O'Sl' 13-14 .• 1984 

.nmrr 
Kicro-Biott°'Ol be,come.s ·separate -o:pera:tiog 
Division of Griffith L-abs. 
Vinyl strip curtains hJtt•lled at 
entrance nd -exit of pr tempering t'OO 

Limited ind·aatdal hygiene sapling 
{charcoal tube) for rro conducted by 
consulting f lra. 

SOP io-stlitut.ed th-at. r-eguired vessel 
operators to o-p411 veuel •nd wait 10-1·s 
•ima-tes in •11 adjec•nt area befor,e 
entet"\ng vessel. 

Kicro-Blotrol es·tablitbes r,equirement 
for no sarapling with 3M B-adg•s every 3 
month and Organic V•por analyzer ev•ry 2 
months , 
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M.icr:-o-'Biotrcol 

Corporat·e 
o-.te .J!@ 
6-83 3 

10-83 3 
3-84 'S 
9=84 _! 

X 17 

Vessel Oper,ator.s 
6-8.3, 3 

10-83 J 
3-84 s 
9=84 _j_ 

I 16 

Q A Tech 
6-83 l 

10-83 l 
3-84 l 
9::84 ...! 

X 4 

Dept. 'Bead 
f>-83 l 

10-83 1 
3-84 l 
9=84 ...! 

I 4 

Office Clerk 
6-83 1 

10-83 l 
3-84 l 
9=84 ...! 

1: 4 

Regional Manager 
6--:83 1 

10-83 l 
3-:84 1 
'9: 84 -1 

X 4 

TABLE Ill 
!licrO:Biotrol. Chicag'O Plant• 
Pusi've Konltor:s (31!1 Ba,dg·es} 

'Ethylene Oxide 
8 hr TWA 

-
X l?I!!!! & 

1.1 1.2 
(). 3 0.1 
0.25 -0 
o. ,6 ·0.3. 
2.1 S . 9 

9.0 6 . 6 
7.1 4. ·0 

12 .8 9 . 8 
9 .0 5.8 
9.6 2.2 

3 
l 
2 

_2 __ 

2 0.8 

6 
1 
6 
4 
4.3 2 . 4 

l 
< 0 . S (7 .5 hr) 
< (). s 

o. 7 
0.6 0. -4 

2,0 
·< 0.5 

0.8 
0 , 7 
(). 9 Q.8 
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Ra:ng·e PPlll o.s=-
l -3 0 

< O.S-'0.5° 2 
< o. s. s . 

< 0.5-1 _jj 
< 0. 5-:3 9 

3-16 0 
3-10 0 
'S-24 0 
3-17 ..Q_ 
3-24 0 

0 
0 
0 

..Q_ 
0 

0 
0 

O\j. 
_Q,!_. 

°' /· 
0 
l 
l 

...Q_ 
2 

0 
1 
0 

~ 
l 



Date _!! J ppa Sd Rang• Ee! o. s• 
Warehou•• Clerk 

6-83 l 5.0 0 
10-83 l 2.0 0 

! -84 l 3.0 0 
9=.84 ...l 1.0 _Q_ 

X 4 2.8 1.7 0 

GDB 9-84 
Office 7 0.4 0.1 < 0 . 5-0.5 4 

Malnt,enanee J 0.3 O. l < 0.5-0. 5 2 

Foreman 1 0.25 < 0.5 l 

Store leeper ...l 0 . 25 < o.s ...l 
12 0 . 3 0.1 < -0. 5-0 . S 8 

Gt'iffith t.,abs 9-84 
Ch•• Operator/ 

Packer 11 1.3 0.9 < 0.5-3 l 

Cdnder 2 0.8 0 .3 0 . 6-1 0 

Sanitor 4 1.5 0.6 1-2 0 

Lift Truck 3 0.8 0 . 3 O.'S-l 0 

Sup8t'V\10t'I 11 0.8 0.5 < O.S-2 3 

Cb-em Foreman 4 1.0 0. 7 < 0 .5-2 1 

W/H Foreman l l 0 

QA ltanager l 0 . 6 0 

ttai at Foreman/ 
S'Upervhor 3 0.6 0.4 < 0 . 5-1 l 

Plant Manager:-/ 
Pro Supv . 3 0.6 o.s < 0.5- 1 1 

Store• 1 0.25 l 

Maintenance 9 0.7 0 . 3 < 0.5-1 3 

Guat"d 3 0 . 6 0.4 < 0.5-l l 
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'.Dat,e .J!! 
Of.fk,e 2 ,. 

X 21!! 
0 .4 

Sd 
0 . 2 

Range PP! 
< 0 . 5--0 : S 

Secretary 1 0 . 25 < <> . S 1 

Clerk J. 0 . . 5 
X 46 0 . 9 o. 70 < O. S-3 

~ Number of 1.ample'S collect·ed . 
* Number of s~les reported! 1,eu th,an Hait of d,et·ection ( 0. 5). 
+ Dtta supplied by company. 

.JL 
l.O 

0 When less than 0 . :5 ( < O. S) was repo·d:ed~ 1 / 2 th'is ,r,alue (0 . 25) vas used 
to calc·ulat,e mea_n. 
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