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In the tire ellotted to me, I should like to d.scuss the ipduntricl
hygiers problems in the Esco Coxpany on the basio of broad groupiner intc

the type cf expccource.

tion, will point up oro clearly the recponsidbilities of the industriel

SUMYARY OF THZ FLART IKDUSTRIAL DYGIRIE
PROBIEVS GESERVED IN SSVERAL REFINERIES
ES50 CMPANY

C. M. Barry, Fh.D.

hygienist, The folloving is e pertial list:

1,

Telic .gzoes, vadors, and mists occur quito pencrelly th-cughout
the refineries; frem aydrocan culfidy in tho procenaing of sour crudec, 1o

Rercury vepor in the inotrument shop3), £oom sulfur dlozide in sludge coskin-,

Zxposuro to toxic gases, vapors, and miste
Sxposure to toxic fumes and dusts
Industrial dormatitis

e. Primasy irritonts

b. Sangitizing egenots

Expocwu to coreinogens

Excecpive heet

Zxccogivo r.oiee

Inadequace illumin=tion
Inngaquace ventilation

a. Gzneral

b. Local exhecuat

Vibrating tocls

Atmoophesic pellutian

Sanitury fecilities

. Specinl problems

: E¥003119
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to carbop monoxide in aymthesis a.s,/ and from benzol vopors in solvent d--

wexing,to the mists ccsociatsd with drum paiating. Otbor potentiel expo-
sures are to oxides of nitropen, merceptans, emmonis, chlurine, toluol.
x&lol and other arcmatice, acetone, methyl ethyl ketone, rethyl propyl ic-
tone, mzthyl.chlorido, carboa tetrachlorido, boron triflucc-ido, aluminuvm
chloride, hydrogen chlerido, oulfur “rioxide, lead tetraetﬁyl. pheanol,
sulfur tricxide, aliphatic hydrocarbons both saturatec and unsciureted,
saporized lube ;ad grease additives, voporizoed and sublimyd placticizers,
alcchois from rethyl to iss-octyl, etbers, esters, and othiors.

Fumes and dusts are encountered alm=st ac vicelr., There are weld-
ing furcs in meintenence operations end occesional hoevy oxpoesurco to cil-
iceous catalyst dusts, coke dust froo equipment cleaning and litharge dust
in Doctor svecetoning, aosoea<es Quot ir insulsiing operctions and tale dust
in rubbor mcoufieturce. Catalyst menufacture offorn c.ride varioty cf duoi
. exposuras. lube and greacs menufacture offer ciposurce to diatowazecouc eerth,
caveral typec of cleyc, graphite, motal stearctes, live, aoboestos, mice, c©u6
otheres. Metallizing operztionc, lecd burning, sand blecting end pips rezen-
ditioaing -- all precent poteniinl industiricl hygiens problems.

The problem of inductricl dermatitic ioc like tho poor -- alway:
with us. The problems vary from thoce aospciated with defatting of th: ohirn,
es wvould occur on intiroce contect with certain peursleum fractions, to th:ee
accompenying the uee of harsh abrasives cnd detergents in hend cleanscrs.
There ero plant eoxposuron to pricery skin irritants, suzh ap the mlneral ecfdo
and alkrlis, erd to mere serious subetances, &8 tho chromaice., Cuttine oiin.,
gasolino, luéét ond greese additives presant oppertuniticn for conisct with:

Pricary irritanco, as well as centitizing agentec.
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Lxposure tc cercinogens, knotn and suspocted, dips heavil) inte
the time and enorgy of tho industirisl hygienist. All of uc are faoiliar
with the problem acscciated with wex pressing. The control of this probtler;
ﬁm’ever, mey not be sufficiently complete ss statisticel evidence is moun.-
ing thet the insidenco of syctemic manifestaticns arong this groun ef exylc, -
ecs 18 out of lins with that for the genersl refinery poruistion st the
vopulation at largs. The conirol prograz muct be continually observed eni
revieved to indure tkot marirue wvorker protection is provided.

Animel eancrimeonicstion has indiected that certain heevy frozitican
fron catolytic erecking are potentially carcinogenic to man, as are the trro
fron cteam cracking aud taecrmal reforming. The control vrograms for thoct
motericls have beon discuissed in dctail and nced not te reviewed ot thio
time crcopt to indicato tiaet they repreecent e significant effort on the pro
of irdustricl hygiene peraonrol, past an% procent, and there 4o covery rcenon
to believe that even greater industriel hyglene effort w.ll bo requirod
before all grcuns cconceraned with the problez cro surce that a setizfestocy
contral progrznm has toon ovolved, ineupurated, and 1o running smaothly.

Excossive heet cxpogurcc cannet bo selved for plent perooancl as
casily ac fer office epployect whero the letter caa be sent homwe in the
middle of the efternmoon if it gets too hot. Suczh expoource, dircctly acesci-
eted with the work, occur in such widely vraried activitioo es pizx bondins
end furance thermeccuvle corvicing, certain boiler house cctivitico, end
vorking in confined aroeo where the equimient hac nst coulcd down cntlrely.
During cortain soason~, eny phyoical labor of & etrcnuosur typs, and cnpecinlly
1 1t 4s per;';x:ned i dircct sunlight, may repreccnt cn occumational Cxuamure

of no moan gignificanze,
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;. medical opinion bes becn czpressed inp cortain of the roflucricc
that beering impeirment 15 relstively common among cerit.n groups of WCrxeres,
such as the boilermskers. Ecwover, high noise levele aro encounterced in
other partc of the rofinery &9 well, Fotentislly undecirable moice lovels
might be encountered im the vicinity of high-spoed pumps. in coxr-cocor
rooms, ia generator roame of the pover houses, to meation only a fow.

Inadoquote illunmire<ion is a probiex thet affecte clerical personrecl
as much azd B often ms procesd WOrksrs. tiefactory {1lumipetion must be
concidored in closo coapjuuction vith tho jou te be porfoiTcd and is o com-o-~
gite cf e number of itens -- the intensity of the light, ite color, ccatrast,
amount of glare, and eanglo of incidence, Potontlal difficulties crising
from inadsguaste illumiretien mey bo cacounterad in eny eree of the refinery
tut is most likely to erise from clerical activitioo.

Fortungtely, tke open tipc of conctruction employod in retroleu:
refining reducee tho nusbcr ond varioly of gonmoresl ventilaotion problern with
Which the industiriel hygicnist murt comtenZd. On tho other hand, therc me
nUIerous 1nnta.ncea vhera enclesurce havo been censtructod for the shelter |
of men and/or eguwimrent,eri the ventilaticn of theze cmacoc then bocesos ¢
problen. Pudp houses {racuently cffor exposures to Lycregsn oulfidc; com-
prespor houses may provids exroowres not only to hiyiroper sulfide, but alno
to metbhyl chloride, ermeria, or esczo other i'efriacmnt.

In many ceceo lccal oxhaust wvertilation ic requlred for aransif)r
operations. Each of u3 ic famlliar vith the eproy paint Pooth and the
laboratory hood, but the n:o:i for tbie tyme of ventiiletisca can bo dezon~tiried
for mctal.uzihy -ctpere.tiom, reroenent welding locaticns, dogressers, and

driers, calonders, and ducting mechince in rubbor manufacoue.
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As in the cece of illumination, each operstion must be conrido=cd
oo ao individusl basic, I? po ventilaticn is provided; then the noed for
such control must be damonsrratod ané ssoistance provided to bo gure that
tize pysten will be of the correct docign md of suitabie .apacity. Beszaurs
ventilation for hoalth protection io so poorly understood, cvery indusirirl
hygienist must be comvercapt with bocd and duct design, fan types. and the
proper collesctor to uce for the specific contsminent. T2s capitel outley
for & cetisfactory vontilating system is far too lerge to pormit unconcern
over 1.3 future perforaance by the irduotrisl hygionici.

Vibrating tcols are in uee throughout tho ple-.n‘ts end their effocts
are of interest fro= &z occupetional standpoint. Those instruments rang: from
clectrically drivon star drills, to Jeckhewmers and pavement broskers, end
from tho use of chipping chiecls, to xiv;ting opcrations. These nocd to be
scrutinized frox the etancpoint of frequency and durction of use, the nuat~r
of cycleos por minute, en? features pcculiar to tho cetivity thet moy heve
pignificent medicel implications. Since the omog ipcident et Donora,
Pennoylvania, curreatly being invostigatcd by the Industrial Eyglene Diviricn,
U.S. Public Health Servics, the npcctcr.of etnospheric pellution has h-untec
the industrial hygienict. Thin individucl is traincd and ¢xperienced on the
evaluation end control of stmosphoric contamincntc within & plant and it is
only e sz=ll step, and ¢ very logicel one; for him to be called upon for
eimilar functions releted to tho discherge of undecirsble contominsnts inco
the atmogphore of e coxmunity. All cf tho Egso refinerios are located in wyhnen
arcap, and it io met unlilkely that the work locd of the inlurtrial nyplenict
will be augnééged by toing called upcn in sors dagrec to assisct meneperont in

this fiocld of ondeavor.
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With respect to ocnitary frcilities, it would be desiradle Lo b
opsured that all governmortal roquirements arc met end excceded nn.l thet
eny control program, es ir tho ceco of the carcinogens, will not bo impodcd
by the lack of lavatorieo end shcwere. Ip cortain of our eotcblishrentc,
the lack of puitable facilities, their location, or their paysiczal condi-
tico, 1 a very real problem. On the other hand, thir canéitioa is teing
steadily alloviated, ard the mext few years should find tks cituation much

. irproved.

in eddition to tho industrial hygienc problems end activitico
previously enurmcrated, thero are others, resal or alleged, that recuire
inveotigation. Yootordry wo hoard of tho cancer problem associated with
the menufacture of ioorranyl alcchol at the Beyway Refinery. Taio problem,
considored acute by the loczl monagecent becauso of the exxrloyec relastiono
espoct, hao entailed a {rerondous cxcunt of offort and tho ond 10 not in
sight. Devoloping incidonco figuroo for the Chemical Iroducts arca alcne
utilizod all eavoileblo porsonaol fro= tho Modicel Departmoat of tho Jeracy
Company and our own for ocveral weecks, and incidsence figusar for the alcchol
plant ere just now being campleted. Tne etioclogic agect is mot known tut
no offort is being oparod to identify it. Only after the vroblem has been
vgll dofined will 1t bs 2o38idble to st up an infcelligr:nt control program.
Ths facts evolved et Beywdy muct then bo tfmle.ted, irsolar ap thny are
coupareble, into & progroz at Beton Rouge.

Severzl studios of & similer typo may be in ordor in other refin-
eries, inasmuch as otatcrmouts rolative to tho incidoncco of certain medieal

entiticso have"_'b'oon radz and should either be subotantiatec or disproved.

CMB
April 11, 1949
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TRDUSTRIAL FUGILFE IHOLLZ:S CESERVED TR WM PAYFOS KUlT :av

J. W. Bezmand, M.S.

In 19%€ e ourvey of the Beytown Refinory =nd <he Specizliy Tlanu
wvog meda vith the sgsiotence of !, N, V. Hendricke. The purpoaes of thics
survey vero to detoraind tke roterialr and cemditicnc of hoalth cipgaificane?
and acgusint the Ind'c.ntri:'.l Bygionict witk the tochnicel cprereticns, materialr-,
and preducts which ere hancled ir tho Roflimery and the Snesiaity Planu.

Theoce operctiong'nrd the netuwro cf the meterialc were investigauted for tho
QI purpose of loceting any vrchblem esesociated with refincr opcrationc that
oight hzve an cdverce cffact on the hcelth ¢f the explovees. Soxo of the
quections that ware stidled which scen to bo the moszt outstanding cro pro-
scnted in the pummary ettached. The gubjects shown are by no moens o codploto
1ist of obeerved irdust-icl hrgione nroblems gesccicted with refinesy opora-
tionc and the menufacture o2 peirelow.. sposialtice.
. On page cno ¢l tho Sut—rry the sanitary phecer o? che industriel
hygicne survey oro bricfly proserted. Tho quection of prozection of th:
drinlf.ing wator supply &nd the mothod ¢f bacterislogicelly caccking this ror
unsuspected sourcas of comtanminetion vere investigeted., Ac o result of thin
inveetigation oeveral voclmacscs wore trought cut. The oo.iod ol collestins
-pemplee wvae chernged to include cemplec evory three mostke J-om tho foremost
endo of the water mains ip addition to collocting complcoe av & point very
oear the well gite. Thlo »3v prcgrea ha:c diocloond, on ent or two occasions,
rinor contormination which hec roculted in o moro careful coatrol over the cn-
tire ayn;em. It vas observed during thic ourvey that there were sevorz! foun-
taino and sther. plecco vherm eixnploypes obtained thoir driniizg wever thet ¢id
not mest with tho .uim:.;m c:tndard fren the gtaudpoint of caniteiion. A r-o-
£ram 18 nov underway Witk tho orders boing josusd from the canager of the

refinery to replace &ll unaprroved +yDe of fount2ins, thuo {o oliminate ory

-
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croco infection of the parnonnel by this meanc. The ¢ld typr of drin“iap
water cers arce being roplaced by e senitary tyrs whick Leers the uator and
icc soparnted. Until the nov typo ¢f cans cen bo subctiutod in evory in-
otarce, chlorime tatlots aro being used t> otorilize the drinking water
mixturo in the incanivary ..ypo of cans,

The rofuse and scwsge disposel xothods were ctudied. The pood
sanitery progran ouch ag, the construction cf tho sowagn diopocal plani,
instelletion cf cewerage linss to cemarete the stora and industricl waote
drainc from the caniterr scwore, and replacexent of all thZ open-tyo privice,
hag been greetly accelergiod sinco taio survey. Tais swvey pointed cut
through the ropcrt that comrunicable discaoes were easily trensxzitted by
various ingects unider the existing conditions in th? Refinery.

The wveshing and senitary facili<ico evciloble to the employeso
wero rcviewed, Recomnendaticns for tho increzec in the nuxber of thase fo-
¢cilitios wore mnde ani in many cages the neodad changro or additions have
teen gecured. Thio rrogrem bas been weoll underway oince befere the coance-
tion o the Industrial Eygioniot with the Compeny, but dve to the briozing
to light of many industrinl hyglene zrobloms vaich would dictate tho noed for
the oxpansion of the facilitvioo, thin propgrem has now rocchad the stoe thnt
the approval of requosted facilities from top mencpgemeat io aseured if they
are escential in the medical progranm. Byrtho beginning cf the yoar 1930, the
facilitieo which vore sgcon to have buon nooced will bo ccmploted or undor con-
structicn. In & few locetisns wnere toxic materisls wore baing handled ond
the nature of the work mace it nocestary for the eﬁ:ployec: to got becly soilag,
hot water hn:;."ve_cn added to tho preecnt vrohing facilities. Tae precenco ol
toxic matericlo wves brougtt to the attention of the Menaramsnt to Justify the

addad expeasc of irnstallirg hot weter.
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It will enly bec posciole in the fow minuter thet have bocr € ot~y
to me to cover the most cutstaniirs hazerds gsssociatod with toxic moteriels.
H:at; frox tko standpoint of tho pumber of emrloycos expoocd arl
the generel preconce of the materiel throughout the Refirery, ane would
have to list hydroc™n ard organic sulfidos. Prior to thie survey, ocverecl
ceses of cericus oyo irritetice cczo to the attention of the Medicc! Divician
fron & lov grede expooure of rather song duration to sulfidss. At anoitha:
locetion this survey discloced thot there wes a rather sericus possidility of
cyo irritaticn from the presenco of hydroges sulfide. Bofore any actiorn o
teken on ths recommendection, such 8p instipgeting a dotciled study of thie
locetion end recammending edequete ventlletion, soveral eye casco roportoed
to the hospital for treatmspt from this unit. Thero still exists the noed
Tor e detailed end guontitative inventigntion of thceoe guifides in many other
unito. Thiec gro hoe beon roeponagible for very sericuc, scute poisoning cnd
gaze ccacs have reculted in fatalitico. Undor the existing conditiono, th»
procautions used, cnd the conconvrations ef sulfide theu ars nov found, 1t
io the opinion thet the drager 4o not only eye irritction, but possitly
chronic systemic poisoning frem lovw corcentretizns., The currontly used eul-
fid» detector is not cenms:tivo cacugh to pick up ceorcentrations of thece rnes
waich will preduce physiologicel ctfccts. An adoqQuete aprroiosl would depend
upon using absolute quantitative chezmiezl ﬁcthods arc intsgrated c2xprles.
There aro at lergt five skilled crafts where possibility of pluwridem
exinto. To date no icvestigation of this problem in the nature of either
atmogpheric semplos or lead excrotior wolues of body {luids has been corrice
out. This lé&."be_r will szcn te undertekten by the arslytical laboratery.
Morcury io extensivzly uscc by the laboratery aanlytical group, *ro

resoarch engineors, and nandled in lorgo quancitier by the Instrument Men.
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This potential probler hac reccived u grest doal of ctieation {rom the
Medicel Divisicz through having exployves with the grectest ezpscure
report to ths hospital so that urine spscimens could be ccllected and cub-
mitted to the emalytical lsberetory for snelysis. Morc than 60 sacplen
have been collocted and chocked for mersury oo far. This ;tudy 1o continv-
ing. In several locationn Dereury vepors have been found by atmoepheric rarp-
lirg. In soos of thece locations vhore mercury is rogulderly used:. a wockly
checl: 18 ‘beingd ©rdo exd a rocerd ke=pt by tke operating perpoonnel or the
anclyticcl labzratory et the rogueot of tho dopertmentcl cupervisor. Other
heevy aetals waich have been loseted and wo knov preaeni epdugh erposur?
that they should bo studicd are zizc, chromcte, cadmiun, and to a leccor
degree, beryllium, Up to the present tipe no quentitative values arc avecil-
able on these materials,

Silica erd pskactes are both extensively ucsoé in the Refinor: by
a linited muzber of exployecc. To date the only quentitative study we hova
mede dealt with the ccompocition of contact cley, 1hs fros silicc contont of
theoe clays has boen dostormined by e caroful chamicel cnalyain cenicted by
x-ray opectogroph. It 1s felt thet ¢ otudy on the cimosphoric consentrations
on silica and pilicate dust secociated with relining the furnacec 1o cf
izmedicte importance. Silica briclks ere cozmonly uced in lining the furnnces
used in the Refinery. Evcn where ailicaté bricks are uscd, it ie known <that
in high tomperaturss these silicates dacozpoce to form very dangerouc forrs
of silica, cristobslite, end tridymite.

The cxposurv toc asbootos under normal operating conditions in tho
Refinery is not- oxtencive but frequently it is necececry for an inculator io

- do werl; inside of & closed srace with limited ventiletion, meking 1t pooeibhli~

thet o high conzentration of egbestoc dust mey be erngondered, Also,the
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asbestos insulations are gsewed by power sava which give off rether hesvy

clouds of dust. This problea should be astudied.

Tho analyain Tor frec silica in. coatact lubo nlnyz dipclos:d thel
fhe average concentra‘cioz.i 40 about five percent. Tnic is valuoble inforer -
tion in vicw of tho fact that the Public Health Service has on record en
enelycis of a sirilar type clay vaich they clatm to hsve contained 207 frece
silica. It fus-thcr tchecovos us to maks fairly camplete ourveys of the loze-
tions vhere silicate is epparently teing hemdled, including tho Rubber Flent
vhere talc 1o cpplied tc tha finished rubber. Such & detailed
study, with ccxplete dust counts at verious losaticns and exnpoguree, will be
invaluabls for our records chould we lator be confronted with corplainto ard
cleime from former exdloyeses wko migkt have worxed et theso locatioms. Ko
doubt the dust ccunts will disclose came unnczesserily dusty operations thet
can le controlled by meshanicel meanc,

At the Acid Plent and at the S0, Plants, low concentratiops of oul-
fur dioxide and trioxidee are potential problems, Meny coupleintc heve bren
roceivod at verious tim?c from the Aeid Plant, and it wac observed that vearioun
operations carriod out thare involve irritating concenirationn, As & happy
rosult of an aztive doporiment management's attempt to iicrrove these coadl-
tions, the current situation io much improved. The proo? of thcse ixprove-
monts vas recently broushkt to our attention vhen it wes Tcported thet emplcvees
ere now requosting tc be acoipgnod to the Acid Plant rather than tryinfs in cvery
wvay ponsible to get transferred away, liot all of the problemc have been
solved but much monoy for ths purpoos of improving this arca has bven opert
and even mor;“l'in_a been rejuected.

In connection with the sulfur oxide problem not cnly ir the Rofir. sy

proper but in the surrounding community, a study has boes instigatod to trko
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etmosphoric semples ot verious distances from the Refimery to esinblish
igforastion pertaining to the concentrations that mry exiet under varrin:,
weather coaditione. It 4p planaed that this study will te prolongrd ovr -
;a pariod of yeere, if mecocsery, to establish emough factual anmaliyticel ¢a<:
thet e desipien eop b roscned ar to tho extent of the rrodlea with wanie
g=8c8. i preliminery imvestigaticn ar to the oxtznt of vegetation denny v
the vicinity of the Refirery hag elrec?y been started. It wac oboerves -
ing this survey that Zeirly high conseptietions of nitrcgen dleside enictlod
in feur cxall tuildirpr cecazicted wita the Acid Plant, Acmocpheris r-nmptes
diszlogced thet the pitrogmea dionice exposure weg ¢ very corious zrobles ¢
anyont having to enscr the bullding even for & short perdeld., Wwerning ciermin
have heen placed in this grez anc Minagement has orderecd thot the enpircscss
degign nd'.'ci'.‘at': ventilaticn to'reduse the concentraticnc of aitrepen dic-—-id-
to those that ere rerogized e3 hernlese,

Concentretious of becacsol viere detectisd 4n thu atmosphere at the lal
Plant: in s=0¢ of the ladoretcoriecs, arl et the Betile leuvmiry which wore in-
lizvac to be exsessive for prolengfed expocurc. AC ¢ rosuli of the ecnce.iopnl
worsn Lecczpliched throug,. tnic survey, the L FPleail gsursrviesr hars snitlizia?
the remevel of berzens and the subctituticn of toluene ir its stez2. This

cubstitutica doec not cortrel the protlex enitirely. but it dlminisher the

ger.ousress of it.

ther eromaticr, includine talverne apd xwlol, curn>g, ant othe -t c¢rn

o manufzetired in large qurntities, 7Thesse expssures rre conlideres irn par, caszro
to be within.gzeecrcee lirits, Lul ilere fo vo ity of Ledug oure ot Lo Wi el

thet they may prcduce on the heelth of the cmmloyvrr v:ithoat meliing enf s sjore

atmospheric ozzminations tc csictlith the rang~ on? durotisn of eapsoure.
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1t is & carmcn practice to use chlorinated hydroserbono to crery
elestrical motors and various inctrumeats in two or move departments of the
Refinsry. This problex is being currently studicd in detell with the
.ansiatance of the safety enginsers. Thie ctudy will include not only the
Refinory ar2 the Specielty Plant, but also the Production Department erd
Eumble Pipe line Coxpary's opsrcticens.

Varcol vas fcund being unnd freely without rogard to tho 1%i aro-
matics 1+ contedins,

‘In 8 few urnits heai, which her been the caune of various fetifw
canes as vell es the source of meny caxplaintas, war oboerv~d, Tirme has not
peraitted any deteiled study of the probloms asdocinted with hect and noin-,
but 1t {0 felt that it is importent ensugh that such e otudy 48 Justified.

In most cascc, these studies heve been carried out by the orercting
personncl in cherge c¢f the vs=iousc departimentis with the ecgistance of the
lavtoratories which a-e avelleble te them. The Medicul Division hae egerv-2 as
consultant on meking available approved type analyticsl meihods to be used ir
atmospheric tecting, cralyeis of urinc ccoples, and to interpret the reoulis
thet the azalyet reperts. In eome departzents the oupervisor kes not felt
that they had cuslifled pecrsonnel, eupplics, sguipment, cr ths time to moke
thece indiccted surveyo. In there cesep, when poceible, the Industrial Fysdenir
has eccrried cut the chemicel and encincéri:g gerv.ces, 1ln pore instencer th~
equiprzent and time were not svailable to the Induoirinl Bygieniot and he has
turpec to the industrial hygione eervices of the Tuxas Stote Departmont of
Henlth for assistance cn & quantitative epprcisal of £be toxic materials krowr
to be preac;é'gn the etmcsphere. These putlic officials huve teen very co-
operative in every wey in trying to furtker the gonerel wellabeing of the

Huzble employe=s.
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Time does mot permit ne to touch on many of the other problrme,
sore of wnich are as major &8 theco, thct have beed urcoverod,nor iec tlie
the mecting to repcrt op the ecnitary engiptering crpect ol the werk vnish

h.as becn carried out in closo cooperction with the civil engincerc of the

Compeny. It 48 suffizieat to sey thst, a0 a result ol thece activiticr, tho
various engineering etaniards and guides heve been rewrltlen with the vie
in mind of meking it possible for the uniniticted enginocer to. surcrvice

construction of adequate water and sewage facilities to protect exploye=cc:

health Thio paase of tho problen neecs to hove met witk cemplete opyrow L

of Menegemont.

JH
April 12, 18k9
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Condition and
Facllity

Drinkirpg Weter,
Fountelne and
Cocler:n

Sewage Dispogal

Weshirg and
Seaitery
Facilitico

APFZIDIX

SUMMARY OF FRELIMIRARY INDUSTRIAL

BYGIEWE SURVE? AT BAYTO4N

Potenticl
Digeasco

Treaty-one
Com—:nicable
Dioveses

Ten Comxuni-
2eble Disceases

Skin Irritation
(dermatitio) ol
Systoxzic Poisonirs

Departmont cr Craft Afilccted
B:* Reccomendation

Turnarouxd end labor
Gapgs, an2 Twenty or
¥ore Units

All Units cnd Perpconncl

Mechanical, labor,
¥roceasing erld Others
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Vateriel or
Condition

HBydrogen end
Orgonic Sulfides

lead

Mercury

Zinc, Metanld
Fumen

Chromates
end Zeryllium
(8iigat Exp.}

Silice and
Actestoo

SUMMARY OP FRELIMINARY IRIMETRIAL

RYGIENF SURVEY AT BAYTOWH

Potential
Disessen

Lyo Irritation

and Ulceratiorn,
Systemic Poiconing

Plumbiex

Mercurielisn

Suzpe Fever, end
Syptemic Poiscning

Lung Cencer ox=d
Skin Tumor

Silicosir, Fiberoois,
Erythens & Cencer
of Lunge

Departmente or Crefts Aifecead

By Recorworndnticna

Distillation, Light Zrdc,
Crecking, Treaters, Puzpirnes.
Geuging, lechanjcal & Cthere

Labzr, Sainpting, Weldinp end
Burning and lechine Shop

Instmment, laboratory,
Wershouse and Pilot Plant

Mrchanicul

Fainting, Mechariesl) & lzodor

Brick Mascns & Felpers,
Ineuletore, laborers and
Pipe bernders
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Material or
Condi<ion

Silicees and
Coks Lust

Sulfur Dioxide
and Trioxide
and Acid Mist

Nitrogen
Dioxido

SUMMARY OF PRELIISINARY INDUSTRIAL

EYGIENE SURVET AT BAYTGWN

Fotential
Eflectc

Fitroeic, and
Poeoidbly lung
Tunore

Irritetion,
Asthme, and
Poisoning

Edemn of
Lunge

Dnpartoent or Cralt
Affccted by Recoraeristions

Contact, Strairing and
Blending, Crazling
Coils and labor

Trecters, Acid Plant,
Battories, ez
502 Plants

Acid Plant ord
Welding
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terial or
Cozd/tion

Benzol

Toluol, Xylol and
Beavy Arcmotice

Varscl and Righ
Aromatic Naphths

Chlorineted
Bydrosarbono

HBeat and
Noise

Suav3Y OF FRELIMIRARY IFOUSTRIAL

EYGIEKE SURVEY AT BEAYTOWN

(Continued)

Fotential
Effects

5lzad Diceeoer
ané Cancer

Bleosd Disecoe

Dermatitis cnd
Blcod Digeaso

Cirrhoolsc of
Liver

G2ne2ral Mslanico,
Exbhausiicn and
Deefneoc

Department or Craft
Affactec by Fezommenationn

MCE Plart, Leboratory
auxd Bottle launc.ry

MEK, SO2 Plante, IXFU,
NRU, and P & G Un‘ts

Genzrally Geed
Throuvghout Refinery

Instrument & Elnctriccl

Mainten=nce Crcwa,.
Puipers, Boller and
Fower Boueeo Fersonnel
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SUMMART OF IiDUSTEIAL EYGICHE PROBISIS IE
CONHECTION WITE SOME STANDARD OIL DIVELOPLINT CCIPARY’S
BSSO IABOFATORIES RESEARTY FROJECTS AT BATON FOUGE
(1LOUISIAli) RCFIIERY

Roy S. Bonmsid, A.M., E.NM,

For the past five or six yeers, periodic visits have been mde to
the Paton Roure (louisicra) Refinery to discuss mov rescarch projestc viih
thosc directly concerned £rnd to ingpect recent pildt plan<s, in crder o
insure thet the mecessery precauticnary mpeasures are incorporsted cs an
integral part of procoss inntrusctions end included in the design of new
equirneat. Many of ithe reosarch projects include nov compoundr such cr
tetrehydrorathalinidc end perchloromercepten, the toxicity or physiolordcel
effects of which are unknown although their phyoiccl ard chemical proper-
ties gre perfectly fcailiar. In such cooec, ve bave enicavored to obtoin
the nigoing toricological information through surveys of the aveiladblc liter-
ature, vigits to plante manufeciurins or vorzing with the matorial 4u questlen
and by perscntl d:iccussiona with qualified individuals who have studied the
toxic properties of the particuler comsound or similer cnos.

Eppo laboretories ot Baton Reuge arc nov carrying on & nunbor of
new projecto which precent definite industriel hygiono problems cnd heclth
hazards. For mtont gecurity roasons it will not bec feceibvle to dipcucc saze
o? the most difficult problems but merely mention &8 fev of the compounds
involved; however, several typical projoctc will be procented as illustrationo
of scme.of the problems encountored and o list of those uhich have beon coa- |
aidored in detell will dbe given et the conclusion of tuais paper. For esaucple:

Rzéka;ﬁG OF O1L SEALE - At the present tim ovor & thousand %onc of
crushed oll shele from Rifle, Colorado are being Tluidized end retoricd for th:-
United States Burosu of Minss ot the rate of about 20 tong prr day. AYLhws
very little is known rogerding tte phyciological effects of Amorican Shrle Otle,

Scottish Shale 0ils, which aro cimilar 4n cézposition, havo buen definticly

-
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showr to bu carcinogenic; conscjuently, Amsrican Shele (L)e may bo presu-rd
to be carcinogenic alco. In addition to the poociblo hezerd duc to ciin
contact with shale ofle, the inmhalation of o1l micto or vaporc and the epert
-shale dust ere potentiel hazards. Then too, aromatic cexpoundc of nitropenu,
principally ss amines, and sulphur, preoont as thiophence or merceptenc, mny
also be esources - of trouble. .

EYDROSAREIN SYHIBRESTS - A oerios of small pilct unitc,an wel) =9
one or tvo lerger onee,are now operating at temperatursy ranging fron 180°F.
to 950°F. end pressuret ranging from etmospheric to 300U poundo per cquare
inch using various typec cf catalysts. The grincipal ore of -theso synithotic
hydrocarbon operations is the OXO Syntheoio, in which ar Olcfin, hydrogon,
and cerbon moncxride Freduce an aldehyde in tne preoénce of en iron or cob:lp
catalyst. Thit aldohydo io tpcn convortad into an alcohol nuch nr ontanal.
Tbo z2in points of poasible hazards arc the Cerbon Momoxide im the ojnthocic
gns vhich is urder 3000 pounds prenou}o, Cobal% Cerbonyl yresont ao the
catalrot in ctop 1l,and the Aldohytec precont ac product from step 1 cn? as
feod to otcp 2. .

CATALYCTS INVESTIGATIONS - A definite pncunsnoconiosic hazerd 4o

encounterod in the grinding, odlending, screconing cnd pilling operations in-
volved in the producticn and study of nov catalystc., A new hydroforming
catalyst 10 nov being made which roquires some exposurc to Fontaool and
Mercuric Chloride. Other catalysts require th® uce end heudling of vory
rinoly_dividcd (lesc then 3 micrcns) cherconl end iron oxide, oo well as com-
pounds of Cobalt, Mangnneae and Eoryllium.

Aéibn;cmcntn vere recently made to pill 45,000 psundo of en oxide.-
tion catalyct made by the Daovidcon Chemical Company. 1hir catalvat contatna
about 6.5 percent Vanadium Pentoxids, the balance being a cilicate. “Ludcz'

a liquid eilicate,is added to fecilitate the pilling.
]

-
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CETMICAL REFIITTNG OF GASOIIWE - A pov exd pore effective mrthsd
of refining gascline and nsphthas (o veing investigated in which a colloidzl
Sodium Pegte in Toluol, Sulphuric Acid end Formeldchyde will be employzd.

MLTALLYC MERCURY - A hasard centinuoucly oncountored eround ro-

search laborctories resultas fram leaving spilled metallic Mercury lying around
to contaminste the atmospaere. Thic unsafe prectice is uwrunlly prevalent in
Inotrunont Repeir Shops. The uso of Marcury Boilers opercted at o toaperrture
of 900°F. and a ;n'essuro o2 80 psunde per square inch also present a @efinita
Mercurin.l‘.em hacerd unlecs certain procautionsry rmeacures are carofully ob-
scrved. .

C-0IL FROJEDT - Dioxene, & vory volatile and {nfjemrabdblo solvert, ic
used ir the prepcration of C-0il. Boeecides coucing serlouc kidney injury,
Dioxane eloo attecks the liver aérioualy.

POLTMERIZATION PRCJECTS - A wide variety of stwiios are under~ wny

‘for the producticn of synthetic rccins end rubber-like meireriels, These etud-
ies not only expose the investigators to the known hcoards e such ncteriels

as Motbyl Chloride, Acryolnitrile ena the vorious antioxicents and inhidbitero,
but nover irritant comzounds such es Boron Trichloride, and Rroxinated Xyloncs

and Pentanes.

Q_E'I:"ERGINT AIXTIATZE - Considoreble active interest is becing taken

in the production of a deicrgont elkylete which is obioined by the eli:ylation
of Benz'.-fzc with a C12 Olefin fraction using Alwainuy Chloride as a catelyot.
The hazardous materiels ueed in this project being Benzone and Aluminun

Chloride.

SPECIAL STUNTZS AND NETATIED RECICRTA - Dotoiled irformatisr includine

necesrery precauticpary meesures have been securcd erd supplied to thoce divnct-

ly concerned in the Esco leboretorivs, the Mchcal Dopartment and Safoty
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Depcripeat at Baton Rouge Refipery. upca the folloving sublscts:

1.
2.

7.

8.

9-
10.

1.

18,

Vaper-Proof Flashlights

Safe Heating Units

Dotermination of Foraic Acid in Urirpe

Moeourcs ror Safeguarding the Sampling and Hendling
of KETENE ead variouc Intermediete Productc.

sSuggeotions for Construction of New lced-Biending

-Room ip Connecticn with Espo laboratories.

Pyriodic “ncpectiizns of Equipment in Fischer Synthecic

Pilot Omorations.

One-Way locx for Door of YX-Ray laboretory to Provert Lochkngs
of Harmful Peye and Erposure to Workers.

OCTYL AICOI0LS 'end DIOCTYL PRIBALATE.

li-Pilot Plant Precnutionary lMeeguree.

Precautionary Meacures for Safeguarding the lise of Liquid
Envelope For Protection of Stoncilling on Diums for Erpors
Service.

Pnysiologicel Effectc of Ultrasonic Radiations in Ccnnucticn
vith Production of Catalyst Gol.

Propertics cnd Probable Fhyulological Effectis of ALEYL
ALUMINUY CHLORILES. .
Phyniologicel Effocts of ZIRCONIUM TETRACHLORIIE.

"DAXAD~11" ~= Propertios and Probable Physiological Effecte.
Fhyesologicel Effects of BROMIMATED COMPOUWIG.
Fayoiological Effects of Cg o Cyo ALOSHYDES.

Fhyeiological Effects and Suggoctod PreceutZionary Mrasureo
for Safeguarding tho Handling of JROMIKE.

Er003140
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2k,
25.
?6 by
27.
28.

30.

31.

33.
34,

33.
36.

Phyciclogical Effects of ISOFIORONE.

Pnysiologicel EfZocts cf DICCTIL FBTELIATL.
Pnysicaogical EZffects of BUTYRIC and ISOBUTYRIC ACIDS.
Physiologicel Effects of AGERITZ STALITE.

BORON TRIFLUCRIRE : Ito Taxicity and Sems Proceuticnary
Meagurcs for its Use and Handling.

Fhysiologicel Effects of DI-CYCLOFPENTADIEIT,
“¥hysiological ™ffects of DIVINYLEENZENE,

Explosive Properties of AStivated Cerbon Povder.
Physiological Effectc of RERYLLIUM SALTS,
Dotermination of Small Concentrations of QJZOIE 4n
Working Atmospheres. .

041-Sknls ond Shele Oillec: Their Phyoiolozical Effeczto
and Precautionary Measurez for Safcpearddint Thoir
Hondling.

Fhysiological Cifocts of COBALT CAREONYL.
Procautionary lMeasures for Safeguarding Usz of Mercury
Boilors,

Phyciological Effects and Proceautionary lMz2zcures for
Hendling COBALT, Fin2ly-Divided COBALT, end CORAIT
CARBINTLS., 7

BORON TRICELORIDE : Its proporties, Physiological Effects
and Suggrctod Frocautionary Measuros.

PERCHZOROMETEYLMET.CAPLAN : Properiico and Fhysiologicrl

) Respénac .

Toxicity end Faoysiologizel Effects of Cy to Cyp ALDINNDES,
Phyeiological Effectc of COBALT RAFLTHEMWATE.
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37.

38¢

39.
1‘0.
4.

o .
-6 -
Fhysiclogical Effcsts and Frecautiomary Mocsurer for
1,4 DIOXANE.

Bezards end Precautiocnary Measures to Safeguered thn
Handling of SODIUM PASTE,

Deteraination of CO3LLT CARBONYL.

Liquid Socp Dieponsers.
Digh-Kaghing Equipzeat and Dich-Weshing Techniques.

R.S. Bonsid, L.M,

April 12, 1949
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SIMMARY Ol" PIAYY INIWSTRIAL ETGIEE FRORLEN”
STANPARL OIL COMEAEY (H.J.)

N. V. Hendricks, K.C.

Mr. J. W. Barnond bao pointed out certain protie=s existing ir ti-
Eumble 0il & Refining Cozpeny ard beo indicated the gepersl maturs of thu
Industricl Eygiene Survey vhich vas mado st the B2ytovn Refinerr lect yor-.
Ip this coanection I should like to emphrscizo one or two points concerniwg
this survey. Duripg the courss of this study epproximetely seventy ciffow.
ent operations aud areas ip the refinery verc noted vhore detailod otudir:
for tho purposc of evaluxting those opacific orposures should be mede. I
order to illustrete the extent of this wor} it is estimnted thet ccuplete
svaluation of these exposures will involve tho collecticn and an2lyric o
severcel hundred diffcerent samrplac., This will hsvo to be followed by ac can-,
lysis of the data thus obtaincd and later by the develorment of propcr con-
trol procedures for the alleviation of the exposurcc.

Kr. T. F, Getch hec outlinod certein broad pricciples walcl. or-
bacic to ipdustriel hygicne. At this time I should liicc to point our ¢ fow
things which have harpcned in tho Company within tho pect year, duo to th-
Tact thot those principles heve not becn applicd. Within ono unit o {he
Cox=pany two deaths occurrod from erxposurcc to carbon tetrachleride. 1t
eppears thet & proper understanding of the behavior of this type materiol
might hevo avoided this oituation.

In enother affiliate of the Cozmeny o group of vorkerc werc cxpated
to croine guos which reculted in e certcin numbsr of deatho. EHere eprlin o
study ol the operations invelving the arsirnie compoundo cnl 6 beiter urcer-
atonding of.’j:he.ae materiels proosbly would have rreovenics thie incident.
Froz enother affiliatc vc have rece’vod cerrespondrnee denerioing to vr -~ -

tain complaints on the part of verious groups of vorkmer and giving <o u-
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information covering the clin.?.cni pisture of the individucls involved. Wo
vere asked to glve an opinion ap to whother or mot theod coxplainto wcre
justified cr pot. In reviewing the details descrided to us,it was observed
that the pu-:ture pnuc:ﬁtad to us outlined classical pictures of lead poison-
ing, motal fume fever, and other occupational 1lla. The obove pointo aro
mentioned to illuntrate the fact that there are a grest punber of problens
resulting troﬁnthe impact of the vorking envircnment of the man and that these
situations are not boinpg reccognizod,

In many casce it is highly desirabdblo to obtain irnformation on cer-
tain erxposures, although that information miébt be nogative, AS an example
of this, one affiliate of the Coxpany is currently involved in litigation
over an erposure of cley dust vaich ic elleged to have produced s certain typc
of pneumoconiosis follaved by tubsrculosis. A study of this plant and the
Job vhich this individucl wvas doing indicatos that the typo dust in quostion
probably is incepeble of producing disabling lung patholcpy and further, the
levels of dust exposure were low end not in the order of magnitude which could
be considered dengerous ovon for a duot carrying greater aoounts  of froe
eilica, Ib & situstion such as this,a record of dust courts over a period of
years would be inpvelucble ap ovidence in combating unfounded c¢lains for dio-
ability.

)

Tho problom of carcinogens within the Company haso boen fully dibcusced
end I an sure that you are well acquainted with the various environmental an- |
pectes and the tize which should be devoted to these problexs by the Industrial
Bygienist. .

Tke maétcr of etmospheric pollution hee been mentiocned. Thio problen
is indigencus to refinery operations and exists in Bevergl of the affiliato
companiss. There is currontly a grent denl of intereot aoal activity in the
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field cf atmospreric pollution anf Govermernial sgencics: imsluding te
U.S. Fublic Heelth Servicc, arc comridering this & motier of public hoclth
dimeneicns, Certeinly thore are both public health and edical Suplice-
t‘iona asoocioted with etrospheric pollutior cnd the modirel depsriocntc

of induoiry of rcccssity inherit cervain responsibilitier. 1In order to
1llustrete the importance which ctmonpheric pollution ot tines mcy ascurne,

1 wash to bring to your cttention tvé situations involving effiliates of

the Cczpeny. Ope offilinte operatins in e foroign arca las been ouel for
On> M llion Dollere arnd hes paid $250,000 in commection with the atmocpheric
poliutien cavoed by their refinery., Anotker affiliete of the Cozgpeny ic
currently considering iocatinz e refine=y in a foreipgn orec. The local
Governzeat of thie particular sree hes brought up the problem of whet will
be the extent ef eir pollution 'and woaotc to be acowred thet no probler will
exist. In thie situation the matter of etrospheric pollutisn may detercine
vwhether cr not the rofinory ic locatzd at tho proposed olte,

There src 8 numoer of problems vithin the Corpeny whick de not 1end
thencelves readily to the usucl field methods of investigpation empleyed by
Inductrial Byglernista. Theso problems carnct be evoluated Oy the collection
and enalysis of samples op 10 norzelly done witlh mony routino induatrial
. hygien? rroblems, Tnese particular 3ituct;cnn can be epprsachod only by
etetioticel methode with tae proper correletion of medical and employment
recordd with the clinicel findinge or. the expoced groups of workers. Problems
of this-kind arc illusirated by the wux operations at Bugsnno and Bsten Reure;
_the current investigation bLeing carried out inm the Chomical Froducss
Division at B‘s}&ay, . the vorlcrs who in the Tast have been exporné to carbon

tetrachloride in operciisg the berascl plent at 3aton Rouze,asd otherc.
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