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SUMMIRY OF TEZ FLANT IRDUSYTRIAL HYGIENE
PROBiEVS OBSERVED I SEZVERAL REFINERIES
ESS0 _CMPNY

C. M. Barry, Fh.D.

In the tire sllotied to me, I should like to dlscuss the industricl
hygiene problems in the Esco Company on the basis of broad groupingr intc
the tyve of expecurce. I deliove that this approaci, rath&r ther by orcrc-
tion, will point up more clearly the recponpibilities of tke industriel
hygienist. Thec following is e pertial list:

1, Exposure to toxic gases, vepors, and miste
2. Zxposurc to toxic fumee and dusts
3. Industrial dormatitis
e, Primary irritants
b. Scncitizing agents
L, Expocsure to cercinogens
5. Excecaive heet
6. Exccooivo roise
T. Inacdeguete illuminztion
8. Inncoquate ventilation
a, General
b, Lacal exhcust
9. Vibratingz tocls
10, Atmospheric pellution
11, Sanitary fecilities

12, Special vroblems

Tctic -gzoes, vapors, and mists occur quite genzrelly throughout
the refiperics; frem hydrogen eulfid» in the processing of sour cruder, %o

mercury vepor in the ingtrurernt shors3, from sulfur diozicde in sluvdge cookin-,
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to carbosn monoxide in aymtihesis gas{ and from tenzol vepors in solvent dn-
wexing,to the miste cceociated with drum painting. Otkoer potentiel expo-
sures are to oxides of nitrogen, merceptans, emmonia, chloribe, toluel,
x&lol end other arouniics, acetono, mzthyl ethyl ketone, rethyl propsyl ie-
tone, mstbyl‘chloridc, carbon tetrachlorido, boron trifluoride, aluminuvm
chloride, hydrogzn chlerids, oulfur irioxide, lead tetrae:ﬁyl. phenol.
sulfur trioxide, aliphatic hydrocarbons both saturatec and unsctureted,
vaporized lube end grease additives, vaporized and sublimed plecticizers,
alcobois from rethyl to iso-octyl, ethers, esters, and othors.

Fupes and dunts are encouniered slm-at as wicéelr, There are veld-
ing fumes in wointenence operationo end occesional heevy oxposurco to cil-
iceous catalyst dusis, coke dust froz equipment cleaning and litharge dust
in Doctor sﬁeetoning, cobestoy duot irn insulating opsretione and tnle Qust
in rubbor menufacturc. Catalyst menufacture offern'c.vide varioty cf dust
exposuros. lLube and greacs menufactiure offer exposurce to diatomnscouc eerth,
ezveral typec of cleyc, graphitc, meial stearctes, lime, asbestos, mice, cnd
others. Metallizing operationc, leed burning, sand blesting end pipe rezen-
ditioaning -- all preeent potential irdustiriel hyglenz problems.

The problem of inductriel dermatitic is like tko poor =-- alvayc
with us. The problems vary from thoecs associeted with delatting of the clin,
as would occur on intiraie contoct with certsin petroleur fractions, to thoce
accompenying the use of harsh abrasives cnd detergents in hond cleaneers,
There aro plant exposuron to primcry ekin irritants, such ap the mineral acido
and alkclip, erd to mere scrious substances, £5 tho chromaies. Cutting oiin, -
gasolino, lﬁéé; end greese additives present opportunities for contact wits:

pricary irritanis, as well as cen-itizing agentc.
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Ixposure tc cercinogens, known and suspoctecd, dips heavil) inte
the tire and enorgy of tho industrial hygilenist. ALl of uc are fam: liar
with the problem acscciated with wex pressing. The control of this protlerw.
ﬁowever, mey not be sufficiently complete as statisticael ovidence is mouni-
ing thet thc incidenco of syctemic manifestations atong *this groun of exrlic, -
ecs 18 out of linc with that for the genercl refinery population =i the
vopuletion at largs. The con%irol progran muct be continuzlly observed en:i
revieved to incuro thet marimum worker protection is provided.

Animcl exncerimentiztion hac indlceted that certain heevy frocticnn
froo catalytic crecking are potentially carcinogenic to nan, as are the trre
fron oteam cracking end taermnl roforming. The control programs for thece
moteriels have been discu3ssed in detail and nced not te reviewed ct thio
time except to indicate taet they repreeent e significant efiort on the rri
of industriel hygiene peraonrol, past and progent, and there io every rcohon
to believe thaot even grcater industrisl hyglere effort will be requircad
before all grcups ccncerncd with the problez ere surce that a2 setisfecetosy
control progrem hags toon ovolved, ineuguratced, and ic running smoothly.

Excepssive heet cxposurec cannot be oolved for plent perconnsl as
easily ac fcr office employect whero the letier caa be cent hore 1n the
mjddle of the efternoon iT 1t gots toos hot. Such expooures, dircctly acseoci-
eted with the vork, occur in such widely varied activitioo es pize bending
end furnece thermocouple cervicing, certoin boiler house cctivitico, end
vdrking-in confined areeo where the eguimnuent h2o nst cooled down entlrely.
During cortein coason:, eny physical labor of & atfonuouc typ2, and enpecinlly
if 1t ie pef%é;med in dircct sunlight, moy represcnt en occupational cxwosurc

of no moen oignificenze,
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A medical opinion hes becn expresoed im certain of the refiucricc
that heering impairment is relatively common among certein groups of werkerc,
such as the boilermakers. Ecowover, nigh noise levels arc encouvntered in
other parts of the rofinery es well, Potentiially undecirable noice lovelc
might be encountered in the vicinity of high-spoed pumrd: in corrrcocor
rooms, in geperator roomc oif the pover houses, to mention only e few.

Inadoquate 1llumiretion is a probiem thet affecte clerical personrcl
es much arnd es often &8 process Vorkers. Satiefactory‘illumination mst oe
coneiéared in close ccnjuuction with tho Jou te bo porfoiricd and is o comrz-

~B8ite cf & number of items -- the intensity of the light, ite color, ceatrast,
ernount of glare, and englo of incidence. Potentlal difficulties crising
from inadequate fllumir=ticn mey be cacounterad in eny eree of the refinery
tut 18 most likely to'uriae from clerical activitios.

Forturnately, thc oren t:;pe of construction eaployod in retroleu
refining reducee tho nusbter oud variotiy of gonoral veniilotion problermr with
which the industiriel hygicniet rmet coptend. On tho other hand, therc wn
NUTErous inngﬁncca where cnclccurcs hiavo becn ccnstructod for the shelter .
of men end/or equizrent,erd the ventilaticn of thecc enacae then boecaroc o
problem. Pump houses frecucntly cffor exposurcs to hycrcgon oulflide; com-
rrespor houses may provide expoosures not only to hydrogen culfide, but alno
to methyl chloride, ermcnia, or scme other refrlgerent.

In many ceces iccal oxhouot vertilotion 1¢ requlred for ornsifice
operations. Each of vy ic fam!liar with the epray point Dooth and the
laboratory hood, but the nceé for thie tyoe of veniileiica can boe demonstir<ed
for mctalliziﬁ§~opcretions, reroenent welding locations, dz2greaccrs, and

driers, calenders, and ducting mechlines in rubbor mmanufaciare.
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As in the cece of illumination, eech operstion munt bo concidorsd
on an individual basic., If po ventilation is provided; then the neced for
such control must be damonstrated anc aspistance provide& to bo gsure that
tﬁe system will be of the correct docign an§ of suitebleo sapacity. Beznours
ventiletion for hoalth protection io so poorly understood, cvery indusirirl
hygienist must be convercent with hocd and duct design, fan types. ani the

' propor collsctor to uce fer the specific contaminent. Ths capitel outley
for e cetisfactory vontilating system ie far too lerge to peramit unconcern
over 1.3 future pcrforamance by the irdustriel hygionici.

Vibrating tcolg ere in uee throughout tho planis and their effecte
are of intereat froz £u occupetional standpoint, Those instrumente ranc: from
clectrically driven star drills, to jeckhammers and pevement breakers), end
from the uce of chipping chicelu,to rijeting operetions. Thoese nced to be
scrutinized fror the ritandovoint of f;equency and duretion of use, the nuat~r
of c¢ycles por minute, and featuros pcculiar to the nctivity thet moy hove
oignificent medicel imrplications. Since the omog incicdent et Donora,
Pennoylvania, curreatly belng invostigated by the Induntrinl Eyglene Diviricn,
U.S. Public Health Serviee, the npectcr-of agposphcric pellution has hounted
the industrial hygienict. Thio individuel is treined and ciperienced on the
evaluation end control of atmospheric contamiﬁantc within a plant and it is
only e srell step, and & very logicel oneo, for him to be called uron for
eimilar functions releted to tho diecherge of undecireble contaminents into
the atmosphere of e cormunity. All cf tho Eeso refirneries are located in urhan
ereap,and it io nct unlilely that tho work lotd of the 1nﬁuvtrial nyglenict
vill be augméﬁfed by toing called upcn in sore deogree to ascist menepemont in

this fiold of ondeavor,
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With respact to sznitary fecilities, it would b2 desirable o be
spsurec that all governmertal requirementc arc met and excceded nqd tbet
eny control program, &s ir tho ceco of the carcinogens, will not bo impeacd
by the lack qr lavatories end shevere. In cortain of our establishwmentc,
the lack of Buitable facilities, thoir location, or their physicel condi-
tion, is a very real problem. On the other hand, thire conéition is teing
steadily allovieted, ard tho next few years should find tk2 cituation much

-improvcd.

In addition to tho industrial hygienc problens end activities
previouely enuncerated, thefo aro others, reel or alleged, that recuire
investigation. Yootordey wo hoard of tho cancer problem associamted with
the menufacture of iporropyl alcohocl at the Beyway Refinery. This problem,
considered acute by thc loczl mcnagenent becausc of the ewxrloyec reletions
espect, hao entailed a {rerondous amcunt of offort and thoe end i8 not in
sight. Devoloping incidonco figuroo for the Chemical Froducts arce alcne
utilized all availeblo personael fror the Madicel Departmeant of the Jersey
Company and our own for ocveral weeks, and incidsance figu~oc for the alcohol
Plant ere just now being completed. Thoe etiologlic agert is not known tut
no effort is being oparod to identify it. Only after the problem has been
v?ll dofined will it be »o3sible to s2t up an inpelligent control program.
The facts evolved et Bayway muct then bo transleted, irso”ar as they are
canparcble, into a program at Boton Rouge.

Several ptudiec of a similer tyoe may be in ordor in other refin-
eries, inasmuch as otetcrmonto rolative to tho incidenceo of certain medical

entities havé‘iben wade and ochould either be substentiatecd or disproved.

CMB
April 11, 1949

. EM003124



AHDUSTRIAL FTGILEE FHOLLI:D CECERVED IR TiE PAYTN.S- KUI'T'-2Y

J. W. Beemond, M.S.

In 1948 & ourvey of taec Beytown Refinory amé the Specicliy Flant
wves peds with the assistence of 1, N. V. HBendrickc., The rurposes of thic

survey were to detoramind tie moterielc and conditionc of heoalth signiliconen

- and acguaint the Indﬁutrinl Bygionict witk the teochnicel cpereticns, moterinln

and preductc which are hancleéd ir tho Rolinery esnd the Snpesiaity Plant.

Theoe operationo ard the nzturo cf the materielc were investigauted for tho
purpose of loceting any prcblem eevociated with refincrz opcratioze that
might heve an cdverce coffoct on the hcelth of the exploveesa., Som eof the
queetions that were stiudied which seem to bo the mozt outstanding ero pro-
scnted in the oumary etiached. The gubjocts shown are by no meens o coaplote
list of obsorved irdustricl hrglene probleams acéccicted vith refinery opara-
tionc and the menufactuire 9 peiroleou. specialtics.

. On page cne ¢Z tho Swcery the zanitory phecer o? the induetriel
hygiene survey aro bricfly preoserted. Tho quection of proiection ef th:a
dringing wvater supply and the mcthod ¢f bacterislogically checking <this Tor
unsugspected sourcas ol contnninetior veréinve:ticztod. Ac o reusult of thin
investigation occveral voalinacscs wore trought cut. The re.hod of collezting,
-somples vas chernged to include cecplec evory thkree mosxtke J-om tho foremost
endo of the water mzins in addition to collecting semplce at a point very
near the well eite, Thio p>v pregren has discloond, on one or two occasnjionr,
minor contomination vhich huc rcculted in a more careful coatrol over the ca-
tire syt;em. It vas observed during thic survey that thore were oeveral! foun-
tains and othpr”pleccn whern erployoca obiained their driniiig weier thet ¢id
not meet with tho-minizum c.endard Trea the stzuepolnt of canitelion. £ rro-

&ram i8 nov undervay with tho ordors boing ipsucé from the canrger of the

refinery to replace all unaprroved typo of fountainc, thus to olicinate ony

-
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crocs infection of the perosnoel by thic meanc. The c¢ld type of drin*ing:
water cecs arce being ropleced by e senitary type which keeps the vator ani
ice soparated. Until the now type cf cans cen Yo subetitutod in evory in-
stance , chlorine tatlots aro being used t> storilize the drinking water
mixturs in tho incanltiaory ..y'po of ceno.

The refuse and sewage dioposel meothsde were ctudied. The good
sanitery procram ouch es, the conetruction cf tho sowagn dispoocal plant,
instelletion of sewcrage linss to cepareie the storm and industriel waste
draeinoc from the saniter: scwors, and replacexent of all thz open-typo priviece,
has been greetly accelera:od sinco tals survey. This swrvey pointed out
through the repcrt ithat comrunicable disceanoes were easily tranczitted by
various inoects under the existing conditions in {he Refinery,

The veshing and senitary facilitico evcilable to the employess.
were reviewed, Recomnerdaticns for the increzee in the nuxber of theese feo-
cilitios wore mnde and in meny cages the neoded changes or additions have
been secured. Thip ¥rocrem has been woll undervay since before the coancc-
tion o the Industrial Eygicnist with the Compeny, but dre to the bringing
to light of many industrinl hyglene probloms traich would dictate the noed for
the oxpansion of the facilitles, thin progrem has now rocchod the stz thnt
the approval cof requosted fecilitiesc from top menogement ic assurod if they
are escentlial in the codical progrem. By the beginning cf the yoar 1950, the
facilities which wore scon to have buoon neecec will be ccmploted or undor con-
ptruction. In a fev locetions wnere toxic materisls were being handled acd
tﬁe nature of the work mace it nocescary for the efnployecs to got bedly ocotlng,
hot water ha:;."b'e_cn addcd to tho prescnt weohing facilivies. The preeenco of
toxic materialo weo brought to the attentiorn of the Menapamunt to Justify the

added expense of irotallirg hot water.
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It will only be poociple in the fow minuter thet have bocr elloticy
to me to cover the most outsianiirg hazerds associatod with toxic mcteriels.
First; frox th» stondpoint of the number of emrloycos exposed ol
the generel preconce of the matericl throughout the Refirery, one would |
have to list hydrogen ard organic sulfides. Prior to thic survoy, scverel
.caaoa of cerious eye irriteticn coze to the attention of th2 Medicecl Divicion
frao a low grade expooure of rather Long duration to suwlfidss. At anoihe:
location thioc ourvey discloced thet there weo a ruthcrlserious possibility of
eyo irsitaticon from the presenco of hydrogen sulfide., Before any actior o
teken on the recommendetion, such as instigeting a deteiled study of thie
locetion end recommending adeguote vcntilatipn, soveral eye casco roported
to the hospitzl for treatment firom this unit. There stil) exists the noed
Tor a dectailed end quﬁntitativa inventigotion of the¢pe suifides in many other
unito. Thisc ges hes been responsidble for very sericus; acuie polsoning end
oome ceses have resulted in fatalitioo., Under tre existing conditiono, the
procautions used, cnd the cencentretions cf oculfide thet aro nov found, it
is the opinion thet the drnger ;a not only eye irritction, but possitly
chronic systemic poisoning frem low corcentreticns. The currently used eul-
fide detector is not censitivo cacugh to pick up ccrcentrations of thece fnee
waich 7ill produce physiologicel effccts. An adequete aprroisal would derend
upon using absolute quantitative chermiczl moethods and intagrated sz2mples.
There aro ai lecst five skilled crafts where possibility of plurvpinm
exists. To date no icvestigation of this problem in the nature of either
atmospheric sarpleo or lead excretior wvalues of body flui&: hos been corriec. -
out. This l&iée; will sscen te underteken by the arslytical laboratory.
Marcury is extensivcly usec by the laboratery aanlytical group, tto

regoerch engineors, and handled in lerge quantitiec by the Instrument len.
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Thie potential prodbler hac reccived w greet donl of ctiention fron tle
Medicel Divisicn througn having exployoes with the grectest ezpseure
report to the hospitai so that urine specimcno could be ccllected end cub-
mitted to the analyticel leboratory for anelynis. Morc than 60 sarples
heve been collected and checked for rercury oo far. 7Tkbis gtudy is continu-
ing. In severel locationc wercury vepors have been found by atooepheric esarp-,
ling. In som® of thece locations vhere mercury io reglerly used: a wockly
check is being m=do exd e recerd kept by the operating_peraonnel or the
anclyt ccl lobcratory at the regucst of the depertmentcl cupervicor. Other
heavy metals which have been loczeted and wo knoiw preeeni ersugh expoaura
thet they should be studicd ero zirce, chromete, codeiurn, anl to a leccor
degree, beryllium. Up to the present tine no quentitative values arc evcil-
able on these materials.
Silica erd cstectcs are both extencively useé in the Refinery by
e limited number of employeec. To dale the only quentitative study we hovo
mede dealt with the ccmrocition of contact cley. The fres silice contont of
thepe cloys has boen dotermincd by e ceroful chamiccl cnelysio eccicted by
x-ray opectogroph. It 1s felt thet & otudy on the eimospheric concentrations
on silice end oilicate dust ascocisted with relining the furnacec 1o cf
immedicte importsance. Silice bricks ere commonly ured in lining the furnrces
used in the Refinery. Evcn vhere silicate bricks are used, it is known ithet
in high tomperatures these ailic#tes decozpoce to form very dangerouc forrms
of eiliga, cristobalite, end tridymite.
The cxposure to asbostos under normnl opernting'conditiono in tho
Refinery is ﬁdﬁ‘gxtensive but frequently it is neceeescry feo- an insulator to
- do work inside of e cloced srace with limited ventiletion, meking it pooci®lin

that & high concentretion of esbestoc dust may be erngondered. Aleo,thz
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asbesios insulaticns are sewed by power sawz which give off rether honvyy
clouds of dust. This problen should be studied.

Tho analyeis Zor free oilice in. coantact lubo clays dipclosad Lhri
, éhe average concentr ‘cio:; 48 about five percent. Thie is valuable informr -
tion in vicy of thoe fact that the Public Bealth Service hao om record en
anelycis of & sirilaer type clay which they cleim to have conieined 20m free
gilica. It further tehcovos un to moke fairly campleto surveys of the loce-
tions whero silicete is apparently teing hendled, including the Rubber Flent
where tclc is cpplied tc the finished rubber. Such 8 detailed
study, with ccmplete éust counts at various loceticns and erposuree, will be
invaluable for our records should vwe lator be confronte¢ with corplaints ani
cleime from formor exaployees vko migkt have worxed et theso locations. Lo
doubt the dust ccunts wlll disclose come unnesesserily dus®y orsrations tnoi
can le controlled by mechonicel meanc.

At the Acid Plent and at the SQ, Plants, low concentrations of oul-
fur dioxido andi trioxides are potential problcms. Meny conpleints heve been
roccived et verious time?c from ths Acid Plant, and it was observed that vorious
operations carried out thare involve 1rritatﬁpg concentrationn, As a happy
result of an active deportment managemeat's sttempt to iurrove thepe conadl-
tions, the current situation ig much improved. The proo? cof these ixprove-
monts was ;ecently brouskt to our attention when it wes reported thet emrlcyees
are now requosting tc be acoipgnod to the Acid Plant rather than trying in cverry
way poosible to get traneferred awey, HNot all of the problems have been
eolved, but much money for ths purpose of improving thie arca hes boen upcnt.
and even morafﬁap been rejuected.

In connoction with the sulfur oxide problem no: caly irn the Rofir.ry

proper but in the surrounding community, a study has bsen instigatoed to teko

EM003129 .



.- -6 -

.

atmospheric semrples oi veriouo distances from the Refirery to estzblish
inforaation pertaining to the concentratiorns that mty exiet under varvinsg
weather coaditione, It Lip plananed that thie situdy will te prolonged ove -

A period of yeers, iT nacoﬁsery, to establish enough fectuaxl analiyticel cdate
thet & dezinicn con by reacned ar to tho extent of the rrodvlem with wanie
gzscs, A preliminery investigiticn ac to th> cxtent ol vegzetaticen denxy 1
the vicinity of the Refirery haq glreciy beed ostarited. 1t wac oboervesd ¢iv-
ing this survey thet feirly high concentrations of nitrcgen dlexide exnipiod
in feur czall tulldirpgr cecosicted with the Acice Plant, Atmocpheria nompies
diszloced thet the nitrosen cioxice expoeure wes & very cerious rroblen o
anyonc having to enter the bullding even for & short pericld, Werning cirmis
havo been placed in this arec and Munagement has ordered thet the erngirenss
deeign adeéuate ventilatlen to reduze the concentraticne of nitrepen die-in-
to those that ere recoguized €3 Leriless,

Concentretions of benzol vere deteeicd in thu atmonphere at Lhe Ml
Plant; in scmc of the laborecicories, ar? et the Bottle leundry which were te-
lirvaed to be excessive for prolonfed expogurc. A€ € refulh of the ecncelioral
work ccccxpliehed throug: this survey, the IGK Pleai surervieor has dnitlizte2
the remcval of terzene ard the subctituticn of toluene ir its stecd. Thia
cubstitution dees not cortrol the protlemr entirely, but it dliinisher the
eer:ousress of 1it.

Other eromaticr, including tolvere =nd x¥iol), cuwn>s, eni othr-c ern
man:féétured in large qurntitics. These exposures cre considered in many enscd
to be wlthip.&:ccptcd lirrits, bul there ic no wey of Lelng sure wt Lo Wb uff-:l
thet they may ﬁ}cduce or the heeclt: of the employer:s without melding enffizierd

atmosrheric oxz:minations te esierlith the rang™ an? durotiosn of oxpsouve.
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It is & commcn practice to uese chlorinated hydrocerbono to crenn
electrical motors and various inetrumente in two or more d2partments of the
Refinery. This problen is beilng currently studied in deteil with the
.asaiatance of the pafety enginzers. This etudy will include not only th:
Refinery and the Specielty Plant, but aleo the Production Department erd
Eumble Pipe line Compary's opsretions. .

Varcol wee fcund being used freely without rogard to tho 1% aro-
‘matics 1t conteins.

*In a few unites heat, which hes bcen the coune of various fotipue
cagos as vall as the source of meny cozplaints, war oboerved., Tirme has not
peramitted any cdeteiled study of the problems asrocinted wlih bheet and noin~,
but it ip felt that it ir importent emsugh that such e study is Justified.

In most canec, these ptudies heve been carried out by the operciing
personncl in cherge cf the verious deparimenis wilk the acoistance of the
laboratories which ar2 avelleble tc them. The Medicaul Division hae scrv:2 as
consultant on meking svaileble approved type analytirel peihods £o be used ir
atmospheric tecting, eralyeis of urine serples, and to interpret the repults
thet the a:alyét repcrts. In some departwents theo supervisor kes not feltl
that they had cuelifled personnel, supplios, equipment, cr the time to mek~
thecse indiceted surveyn. In thece cesep, vhen possible, the Industrial Fysienic”
has cerried cut the chexmical and engincering services. 1rn sore instencer tho
equiprent and time were not aveileble to the Indunirial Bygienist and he hos
turnec to the industriel hygiene services of the Toxas Stote Department of
Heolth for nssistance cn a Quantitative apprcisal'cf fhe toxic materinle krowr
to be preséi?‘;n the etmcsphere, These rutlic officials have teen very co-
operative in every wey in trying to further the gonerel well-being of the

Bumble enployees.
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Time does not permit ne to touch on many of the other probinnme,
eome of which are as major es these, thct have beea uncoverod,nosr ie this
the mecting to repcrt on thes eanitary engineering aepecﬁ ¢ the werk whick
h'as becn carried out in close cooreretion with the civil engineerc of the
Compeny. It is sufficient to sey thst,an 2 reault of these activitler, thoe
various engineering staniarés and guides heve been rewritien with the viow
in mind of meking it possible for the uninitictod enginoer t& surervige
construction of adequate water and sewage facilities to protect employees:

hcaltk Thie paase of tho problem ocera t2 heve met with ccﬁplntc epprove 1

of Mznegamoat.

JH
Ap-il 12, 1gkg
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Condition and
Facllity

Drinking kKeter,
Fountieins and
Cocler:s

Sewvzge Disposal
" Weshirg and

Seaitery
Facilities

APETIDIX

SUMARY OF PRELIMIRARY INDUSTRIAL

HYGIEWE SURVEY AT BRYTOWN

Potential
_;Qi pensecp

T™venty-one
Communicable
Diogueses

Ten Comxunie
ceble Diseases

Skin Irritstion
{(dermntitio) ad
Systexic Poisoairn(

Department cr Craft AfTlccica
B:r Rescommendation

Turnaround end labor
Gangs, and Twanty or
Yore Units

All Units cnd Personnsl

Mechanical, labor,
Processing anri Others
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Neterlel or
Condition

Hydrogen end
Orgonic Sulfiden

lead

Mzrcury

Zinc, Metal
Funes

Chromates
and Peryilium
(8ilght Exp.)

Silice and
Actestoo

SUMMARY OF PRELIMINARY INDUSTRIAL

EYGI{ERE SURVEY AT BAYTOWN

Potential
Digesneen

Eyo Irritation

end Ulceratiorn.
Syptemic Poiconing

Plumbisza

Mercurielisn

Fume Fever, end
Syotemic Poiscning

Lung Cencer oxd
Skin Tumor

Silicosiec, Fiberosis,
Erythens & Cencer
of Lunge

Departmente or Crefts Affecead

By Recoomondnticnn

Distillatior, Light *rdc,
Creckinz, Treaters, pinem.
Geugling, lechaniecol & Cthere

Laber, Painting, Weldingp end
Burning and lechine Shop

Instrumesntl, laboratory,
Warzhouse and Pilot Plant

Mrchanical

Faintinz, Mecharical & lador

Brick Mascoe & ¥elpero,
Insuletore, loborers and
Pipe Berdero
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Materinl or
Condition

Silice:es and
Coko Lust

Sulfur Dioxide
and Trioxide
and Acid Mist

Nitrogcen
Dioxids

SUIMMARY OF PRELIMINARY INDUSTRIAL

EYGIENE SURVEY AT BAYTOWK

Potential
Eflects

Fitroeic, and
Poepidbly lung
Tunore

Irritetion,
Asthze, and
Poisoning

Edemn of
Lunge

&

Dapartment or Croft
Affccted by Reconrernsetions

Contect, Strairing and
Blending, Crazking
Coils and Iabor

Trecters, Acid Plant,
Batteries, ari
S0, Flanto

Acid Plant erxd
Welding
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terisl or
Coxdition

Benzol

Toluol, Xylol and
Heavy Aromotics

Varscl and High
Arcmatic Naphtha

Chlorincfed
Bydrocarbonn

Heat and
Noise

SumyRY OF PRELIMIKARY JFDUSTRIAL

HYGIENL SURVEY AT BAYTOWN

(Continued)

Potentinl
Effects

Blcod Diceese
ané Cancer

Blcsd Disecoe
Derretitie end
Blcod Digerso

Cirrhosic of
Liver

Gz2neral Melaico,
Exhaustilon and
Dzefnesas

Department or Craft
Affected by Pecommenintionn

ME Plernt, leboratory
end Bottle leuniry

MEX, SO2 Plante, LEFU,
NRU, and P & G Units

Genzrally Uced
Throughout Refinery

Instrument & Elrctriccl

Mointenznce Crecve,
Puzipers, Boiler and
Powver Houeen Fersonnel
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SUMMART OF IWDUSTRIAL EYGILIE FROBIZIS IE
CONRECTION WITH SOME STANDARD OIL DIVELOPIMLHT CCIMPANY'S
ESSO IABOPATORIES REGEARTE PROJECTS AT BATON FOUGE
(LOUISIAlL) REFINERY

Roy S. Bonsib, A.M., E.M,

For the past five or six yeers, periodic visits have been made to
the Baton Rouge (louisiena) Refinery to discusz now roscn;ch proleste vith
thosec directly concernei crd to ingspect recent pilﬁt planis, in crder to
insure thet the necessery precautionary measures are incorporeted es an
integral pert of procesé inatrustions end included in the design of necw
equirzent. Many of the reoearch projects include novwr compoundc such car

trehydropnthalinidc end perchloromercepten, the toxicity or rhysiolopdcenl
effects of which are unknown although their physiccl aré chemical proper-
ties are perfectly fcailiar. - In such caoec, we have endeavored to obtciu
the wisping toxicological information through Burveys of the aveilable liter-
ature, vieits to plante zmanufecturing or vorzing with the matoriocl in question
and by perscnel dlacussiona with gualified individusls who have siudied the
toxic properties of the particuler comzound or similer oncs.

Eoso Ibboretories at Bation Rouge are nov carrying on & numbor of
new projects vhich precent definite fndustriel hygiono problems cnd hcnlth.
hazardo. For patont security roeoons it will not be feceible to diocucs soxz
of the most difficult problems but merely mention a few of the compounds
involved; however, ceveral typical projocts will be precented es illustrationn
of scme.of the problems encountored and & list of those vhich have been con-
sidored in deteil will be given et the conclusion of tuis paper. For exauple:

RB@GRT;&G OF 011 SHALE - At the present time over a thousand ions of

crushed oil shele from Rifle, Colorado care being fluidized end retoricc for th-
United Staten Burosu of Minns ot the rate of aboul 20 tbno por day.  Allhoypes
very little is known regarding the phyciologlcal effects of Amorican Shele Qflc,

Scottish Shale Oile, which are oirilar in coizposition, havo buen definiiecly

-
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showr to bu carcinogenic; conscguently, Amorican Shele (ilo may bte precu—rd
to be carcinogenic Also. In nddition to the poosible hezerd dus to ekin
contact with shale oilc, the inhalation of oil misto or vaporc and the cpert
‘shale dust erc potentiel bhazardas., Then too, arcmatic compounde of nitreren,
prmciﬁnn? as amines, and sulphur, preoont as thiophence or merceptenc, mry
also be sources - of trouble. |

EYDROCAREIN SYWIRESTS - A gerins of emall pilct unite,an weld oo

one or two lerger oneg,are now operating at temperaturer ranging fron 480°F.
to 956°F. end pressuref ranging from etmosrheric to 3000 pounds per cquare
inch using various typee cf catelysts. The arincipal ore of -these sjnthztic
hydrocarbon operations is the 0XO Syntheois, in vwhich a: Olefin, hydrogon,
and cerbon moncxide rroduce an aldehyde in tkhe pree;nce of en iror or cobalt
catalyst., Thic aldohydoe io theon converted into an aleohod such nr ontn_n.ol.
Tho moin points of possible hzzards arc the Cerboo Monoxigo in the osmthozic
gns which is urder 3000 pounds preacu}o, Cobal%t Cerbonyt rresent as the
catalyot in ctop l,and the Aldehytes preeent a&s product from sﬁep 1l cnd ae
feod to otep 2.

CATALYSTS INVESTIGATIONS - A definite pncunonoconiosie hazerd 1o

encountered in the grinding, ovlending, ecreening cnd pilling opcrations in-
volved in the producticn and study of nov catalystc. A new hydroforming
catalyst ip novw being made which requires sowe exposwre to Pontaool and
Mercuric Chloride. Other catelysts require the uce end headling of vory
finolx_divided (lesc then 3 micrens) charcos) end iron oxide, as well as com-
pounds of Cobnlt; Manganese and Eorylliun.

A%jbngcments were recently made to pill 45,000 psundo of en oxid:-
tion catalyst made by the Davidcon Chemical Compa:y. Thic entalvat contatno
about 6.5 percent Vanedium Pentoxide, the bslonce being s cilicate, "Lude:y

e liquid silicate,1s added to fecilitate the pilling.
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CEEMICAL REFIITRG OF GASOLIYE - A nov end more effective mrthod

of refining gaeoline and nophthas ic deing investigated in which a colloignl

Sodium Peagte in Toluol, Sulphuric Acid end Formeldehyde will be emplojeod.

METALLTC MERCURY - A hazard centlinuoucly oncouniored eround ro-

search laborctories recults from leaving spilled metallic Mercury lying aroun;
to contaminete the atmospnoere. This unsafe prectice is umually prevalent in
Inptrunont Repelr Shopo., The use of Mercury Boilers operited at o teaperecture
of 900°F. end & pressure of 80 pounds per square inch als: present a definite
Mercuriﬁliem hazerd unlecs certain pracautlonery measuren ere carofully ob-
served. |

C-0IL PROJEZT - Dioxeno, a very volatile and infiemmablo solvart, ie

used ir the prepcration of C-0il., Beeidos coucing serlouc kidney injury,
Dioxane elso asttecks the liver scriously.

POLYMERIZATION PRCJEZTS - A wide variety of gtuiion are uvndor wey

for the producticn of synthetic recins end rubber-like meteriels, These etud-
ies not only expose the investigatore to the known hetardc of such materiels

as Methyl Chloride, Acryolnitrile;and the various antioxiéents and inhibiforu,
but never irritant zomrounds such es Boron Trichloride, and Aroxinated Xylonce

and Pentanes.

géizgggyi_gggzggzgg,— Conesidereble active intercet is becing taken
in the pfoduction of a detcrgont alkylete which is obigcined by the elkylation
of BenzePc with &8 C12 Olefin frection using Aluninum Chloride a8 a catelyst.
The hazardous materiels ueed in this project being Benzere and Aluminun

Chloride, ..

SPECIAL STUNDTES AND NSTAYIED RCICORTS - Detaileq {rnformatisr incluvdine
necepeery precauticnary rweesures have been socurcd end pupplied to thoce divnct-

ly concerned in the Esco leboretorios, the Medicel Dopertmant end Safoty

»
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Deperinment at Baton Rouge Refinery. upcn the following subects:

2.
3.

1l
L,

1.

13a
-k,

13.

16.

17.

18,

Vaper-Proof Flashlightsa

Safe Heating Unito

Dotermi rtion of Formic Acid in Uripe

Moesures Yor Safeguarding the Sampling end Hoindling
of KETENE ead variouc Intermediete Products.
suggestions for Construction of New Leed-Biending
Roox in Connecticn with Equo Laboratories.

Poriodic Inepecticns of Equipment in Fischer Syntheris

Pilot Oncrations.

One-Way Locx for Door of X-Ray Laboretory to Provert Leckng:
of Harmful Peys and Exposure to Vorkers. .

OCTYL AICOYOLS end DIOCTYL PHTBALATE. |

Ii-Pilot Plant Precauatlionzry Meesuree.

Precautionary Measures for Sefeguarding the Use ol Liquid
Envelore For Protection of Stoncilling on Drums for Expors
Service.

Physio-logiccl Effectc of Ultrasonic Radiations in Ccnpecticn
vith Production of Catalyst Gol.

Propertics and Probable Fhyslological Effectir of ALFYL
ALUMINUY CHLORITES.

Phyoiologicel Effocts of ZIRCONIUM TETRACHELORIDE,

"DAXAD-11" -- Propertios and Probable Physiologicel Effecte.

Fhysiologicel Effects of BROMIMATED COMPOUNDE.

- Faysiological Effects of Cg to Cyqp ALDSHYDES.

Fhyelological Effectc and Suggesied Preceutionary Measuren

for Safeguarding tho Handling of BROMINE.
ErF003140
Sefepuarding the Hendling of OCTYL ALCOBROLS,
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9.
20,

2.
23,
a4,
25,
2€;

27.
28.

30.
3l.

320

33.
34,

35.
36.

Phyciclogical Effects of ISOEOROI{E.

Physiologicel EfSects cf DIOCTIL PETHE:LIATL.
Paysiological Effects of BUTYRIC and ISOBUTYRIC ACIDS.
Physiologicel Effects of AGERITZ STALIIE.

BORON TRIFLUCRIDE : Its Toxisity and Somc Proceuticnary
Mezssurce for its Use and Eandling.

Fhysiologicel Effects of DI-CYCIOPENTADIE:T,
Yhyziological ™ffects of DIVINYLBENZENE.

Exp?.l.os:’._vo Properiien of Aztiveiecd Caerbon Powder.
Physiological Effectc of BEERYLLIUM SALTS.

Dotermipation of Small Concentrstions of OIONE in
Working Atmoprheres. .

011-Skele and Shele Oile: Their Physiolozlical Effecto
and Precautionary Measurec for Safegraerddnz Their
Handling. |

Fhysiological Lifocts of COBALT CAREONYL.
Procautionary leasures for Safeguarding Usz of Mercury
Boilers. ;
Physiological Effécts anéd Proceutiopary Mz2acures for
Hendling COBALT, Fincly-Divided COBALT, end COBALT
CARBOKYLS,

BORON TﬁICHIDRIDE :.Ita proyerties, Physioclogical Effects
and Suggzetod Frecautiorary Measuros.
PERCHZOROMETHYLMER.CAPTAN : Propertico and Fhysiologicrl
Reapénae.

Toxicity end Fhysiologlcel Effecis of C) to Cyp ALDZENTES.
Phyeiological Effectc of COBALT NAFRTHENATE.
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37.

38.

-39l
ko,
n.

R.S. Boneid, E.
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Fhysiological Effects and Frecautiomary Hucsurec for
1,4 DIOXANE.

Hezerds end Precautionary Measurec to Saleguerd thr
Handling of SODIUM PASTE.

Deteraination of COR\LT CARBONYL.

Liquld Scep Diqpenncrc.

Dish-Washing Equipmeat and Dioh-Weshing Technigues.

M.
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SUMMARY 01-" PLAYT INLLSTRIAL EYGIERE FHORILEMD
STANDARD QIL COMEAEY (11.J.)

N. V. Hendricke, M.S.

Mr. J. W. Harmond hac pointed out certain protiezs existing ir ti:
Eumble 0il & Refining Coxmpeny and hes indicated the general naturs of tho
Industricl Eyglene Survey vhich wes made st the Beyitown Refipery lect ycor.
In this comnection I shorld like to empheesize one or two painto concernity -
this ourvey. During the course of tkis study spprcximately eeventy diffor.
ent operations and arees in the refinery were noted vhore detailod otudie:
for the purpose of evalucting thece opecific oxpopures chould be medc. v
order to 1llustrete the extent of this wor); it is estimeted thet ccuplete
eveluation of these exposures will involve tho collectlon and anslycic of
severel hundred different samples., This will havo to be followed by ac oan-,
lysis of the data thuo obtained and later by the develorzent of proper con-
trol procedures for the ellevietion of tke exposurec.

Mr. T. F. Betch hes outlinod certein brozd principlcp vhicl: o>
bacic to induntriel hygicne. At this time I should liite to point out £ lou
things which have havpened in tho Company within tho mect year, duo to tho
fact thet these principles heve not been cpplicd. Withir one unit o the
Corpany two deatho occurred from exposurce to carbon tetrachleride. 1t
eppears that a proper understanding of the behavior of this type matericl
mlght bevo avoided thip oituetion.

In another affiliate of the Commeny a group of workerc verc exponed
to croine gno which resulted in e certein number of deatho., Here grriu o
study 'of the operations involving the ersiric compounds cni a beiter urear-
standing ofﬂthgge wateriels proochbly would hsve trevenicd this incident,
Froz enother affiliate we have recelvod ccrrespondence decerioing to ur -~-

tain conplaints on the port of verious groups of workmern and glving <o uc
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information covering the clinicai pisture of the individucis involved, Ve
vere asked to give an opinion o to whother or not thess coaplaintp were
Justified or not. In reviewing the details descridbed to us,1t was observed
that the piéture prescﬁted to us outlined classical pictures of lead poioon-
ing, metel fume fover, and other occupational illec. The aobove pointo are
mentioned to illustrate the fact thot there are a great number of problens
resulting from the impact of the working environment of the man and that these
situations are not being rccognizod.

In many cases i1t is highly desirable to obtain information én cer-

. tain exposures, although %‘hat information miéht be negative, Ae an example
of this, one affiliate of the Company ie currently involved in litigation
over an exposure of clay dust which ic elleged to hgvg produced a certain tyyc
of pneumoconiosis folloved by tuborculosis. A study of tkis plant and the
Job which this individucl was-doing indicates that the typ» duot in question
Probably is incepeble of producing disabling lung patholcgy end furthcr, the
levels of duat exposure were low and not in the order of magnitude which could
be conoidered dangerous even for & dust carrying greator emounts of froe

'8ilica. In a situstion such as this,& record of dust courts over a period of

years would be invaluable as evidence im comboting unfounded clsinms for dis-

ability.

Tho problem of carcinogens within the Company hao boep fully diocusced
and I am sure that you are well acquainted with the various environmental an- !
pects and the tire which should be devoted to these problems by the Induntrini
Hygleniot. -

Tee maéter of atmospheric pollution hee been mentioned. Thic problex
is indigenous to refirery operations and existp in seversl of the effiliato

companios, Thore io currontly & grent deal of intereosti aal activity in the
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field cf atmospherie vollution ané Govermeniald agencics. insluding tl-e

U.S. Public Beelth Servicc, are contsidering this a metter of public heclih

direneions. Cecrteinly thore -are both public health and medical juplice-

éions ascociated with etmospheric pollutior end the modicel deperimcnic

of 1nduotry_of receenity inherit cervain responcibilitier. In order to

illustrete the importance whiech ctmonpheric pollution at timee mecy ascure,

1 wish to bring to your cottention tﬁé aituatiops involving effiliates of

the Ceorpany. One affiliate operating in e foroign arca has been oued for

On> Million Dollere anc hes pa2id $250,000 in connection with the atmospheric

pellution cavoed by their refinery., Anotker effiliste of the Compeny ic

currently considering iocating e refinery in a foreign arec. The loceal

Governrzent of this particular aree hes brought up the problem of whet will

be the extent cf elr pollution and wonte to be acoured that mo probler will

exist. In thie situation the matter of atrosvheric pollution may deterrine

whether or not the refinzry ic locatcd at tho proposec slte. (
There arc @ number of problcms wlthin the Compeny whick de not 1nnd

thencelven readily to the usunl field me<hods of inveotigation empleyed by

Inductrial BEyglerista. Theso problemc carnnct be evalunted oy the collection

end enazlysic of samples o5 i5 norpelly done with meny routino industrial

. hygien: problema., Thnese particular zituctions can be erprzached only by

estetioticel methods with the proper correletion of mcdical end employment

records with the clinicasl findings orn. the expoced groups of workers. Proovlems

or‘thia-kind arc illusirated by the vex operations at Beyonno end Baten Reuge,

_ the current investigation being corried out in £he Chemical Froducio

Division at B&}%ay, ' . the workers who in the past have been expocnd to carbon

tetrachloride in operciing the berascl plent at 3aton Rouze,a=d otherc,
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From tioe to tipe we aro eaxed to esoiot in prcdicting the neturo
of certein problems which would develop from the uvse of *¢iiic materialc iIn
certain Company preducts. In work ¢ this kind ve are cclled upon to cel-
culate on & theoretical besis conceniration levels of varicue compounds
which could exist from the use of maueriale menufactured in variovc wayc.
Inforeetion of this type 1s at tiﬁes helpful to certain recple in evalucting
and ccneidering the inclusion of cer:zin ccmpounds in marufacturing prozedures.

Currently there is e conridcreble exount of intereet on the port
of officia] Governrental groups tows—ds the adoption of codec tnd roguletione
which wculd esteblish certein hygienic stenderds for indvetriel orsorations.
The Arericen Conference of Govermmon<iel Industrial Eygioziets hse receatly
~ prepered a proposed uniform Industriel Eygicno Code which they exyest to serve
as a2 guide for the various Stateo. In prersring eucﬁ ruleo and rcgulotions
for lccal adoption, it eppeere thai, il end when such codes eXe edopicd {n the
various States, from 4 legal stendpoint the Coupony will be reepongibhle
Tor ccmpliance with the varioue provisionns. Thercfore, it haa_boPn imnorient
for uc to follow the rrogress of these codec and to stud) their ccntonts with
the thought in mind ao to what implications might result from their edoptica.
Recontly the Frovinco of Quoboc officially adoptod cuch o code end industrico
in that area arc now governed by the veriovec rrovisions. This diréctly effectc
the Mocntreal Refinery of the Imperial 0ii Company. Trom informotica vaich we
have obtainzd concerning the Quebec Code,it arpears that tho lccel Governmaent
Agency responsible for the adminictration of thip Code weanc busineso nnd thet
they ex;ect induetry in thet Provirce to co=ply with the provisions.

To -£ive you ecmc ides ag to the cxtcnt and typ> of thaue prolilewn, 1
might ecay tha; dﬁring 1948 we edvised elcven cPffiliste ccocpanies on cporozi-
mately two-hundred-fifty ceparate probleme. These came 18 requecto for infor-
mation and essistence and I belleve have represented come of the probloms

-

EMOO3146



which vere recognized. It further appearo tlzat these mnk? up only n emall
portion of the actual probloms in existence, 88 many such situatione ere not
recognized and, ac a result, no vork ic being done on them.

Thore is an urgent noed for a closer coordination beswecn the
medical and engincering investigetiors on mdntrial hygiene problems., I
do not think that this point can be over-empﬁanized. It csﬁnot be assurmed
that industrial hygiens represents ar engineering functica alone, but on
the other hand the fact must bo accepted that proper investigation of en-
vironmental problecs nocecsitatee thc toam work of the pbysician cnd the
engineer. This hap not yet been donc to any appreciabie'eztent within the
Company.
| Iﬁ suxzary I should sey thot some of the envircazental problems
have been recognized and have becn studied in a feirly conplete feshion.
Many others have been recognized, but their study e beea extremely in-
complete and insufficient dete wure developed  to permit indiceted cnslyrio
of the problem. Althcugh scnz of theee problems have reciived attention,
there are groat areas of doficiency with reopcct to other problems concern-
ing their existcace; extent; and naturc of cont.rol methoce rcquired. This
epplies not only to the mere existence of cuch' problexo, but goes into suczh
consf.dcrations eg toxicity, use of nmeterisls, groups of worlers exposed,
their clinicel pictures and the like, I bolieve that it nll edds up to the

fact that we have ahead of us & tremendous amount of work which must be done.

N.V. Hendricks, .M.S.
April 11, 194§ -
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