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SUMMiRY OF THZ PLANT IKDUSTRIAL HIGIENE
PROBLENS OBSERVED I SEIVERAL REFINERIES
ES30 COMPANY

C. M. Berry, Fh.D.

In the time ellotted to me, I should like to discuss the industricl
hygiere problems in the Ecco Company on the basis of brond groupingr intc
the type of expccurce. I believe that this approaci, rathér ther by orerc-
tion, will point up moro clearly the responsibilities of the industriel
hygienist. The following i e pertial list:

1. Bxposure to toxic gases, vepors, and miote
2. Zxposurc to toxic fumes and dusts
3. Industrial dormetitis
e, Primary irritents
b. Sancitizing'ascnts
k. Exposure to cercinogens
5. Excessive heet
6. Excespivo roise
7. Inacequete illuminction
8. Inndaquate ventilation
a8, Goneral
b, Local exhcust
9. Vibrating tocls
10. Atmosgheric pcllution
11, §anitary facilities

12, Special vroblems

Tcdic .gzoes, vapors, and mists ocour quite gen=relly throughout
the refinerics; from aydrogen eulfids in tho Processing of sour crudec, to.

hercury vepor in the ingstrument shops; from sulfur diozide in slvdége cookinr,
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to carbon monoxide iﬁ pynthesis aas( and from benzol vopors in solvent dn-
vexing,to the mists ccsociated with drum painting. Other potentiel expo-
surea are to oxides of nitrogen, merceptans, emmonis, chlorine, toluol,
x&lol end other aromafice, acetono, m2thyl ethyl ketone, 1r,ethyl propsl ke-
tone, mstbylnchloridc, carbon tetrachloride, boron triflucride, sluminum
chloride, hydrogen chlerido, oulfur trioxide, lead tetraetﬁyl. phenol,
sulfur trioxide,_alipbatic hydrocarbons. both saturated and unsetureted,
vaporized lube ead grease additives, vaporized and sublimed plesticizers,
alcohols {rom methyl to iso-octyl, ethers, esters, and others.

Fures and dusts are encouniered almzat as wicdelr, There ars weld-
1né fumes in wsintenence operetions end.occasionul heevy oxposurcs to cll-
iceous catalyst dusts, coke dust frozm equipment cleaning and litharge dust
in Doctor s&cetening, asbeg“oa dust in insulating operetione and tnle dust
in rubbor monufacture, Catalyst menufacture offern.a'vide varioty of dusti
exposuras. Lube and greace menufacture offer exposurce to diotomnccouc eerth,
ceveral‘typec of-cleye, @raphitc, motal stearctes, line, asbestos, mice, eud
others. Metallizing operctionc, leed burning, sand blesting end pips recon-
ditioning -~ all present potential industriel hygien= problems.

The problem of inductriel dermatitic is like tho poor -- always
with us. The problems vary from thoce associeted with delatting of the skiﬁ,
as would occur on intirace contact with certain petroleur fractions, to thoee
accompanying the use of harsh sbrasives ond detergents in hend cleaneers.
There are plent exposuron to primsry skin irritants, such oo the mineral ecids
and alkelis, erd to mere sorious suﬁstances, es.tho chromaties. Cubtting oiin,
gasolino, 1&&&: end greese additives prescnt opportuniiien for consact with:

priwary irritenis, as well as cencitizing agents.

-
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Ixposurce tec cercinogens, known and suspoctec, dips heavily inte
the tire and enorgy of tho industirlal hygienist., AVl of uc are fam: liar
with the préblcm ecgcciated with wex pressing. The control of thio problerns.
l;owever, mey not be sufficiently complete as statistical evidence is mouni-
ing thet the incidence of syctemic manifestations among ':l§iu groun of exrlec, -
ecs is out of linc with thet for the genercl refinery ponulation eri the
populetion at largs, The control progrem muct be continuzlly observed eni
revieved to incure thet marximum worker vrotection is provided.

Animcl expcrimontation han indiceted that certaln heevy frocticna
fron catalytic crecking are potentially cercinogenic to man, es are thg trre
from steam cracking and taermnl roforming. The control programs for thece
moteriels have been discussed in deveil and nced not te reviewed ot thio
time except to indicate taet they reprecent e sipnificant effort on the rri
of industriel hyglene personnol, past and precent, and there is cvery reooon
to believe that even greater industrial hyglene effort will be requircd
before all greuns concerned with the problez are sure that a saticfectosy
control progrem has btoon evolved, ineugurated, and is running smoothly.

Excessive heet cxposurec cannot be solved for plent perocoansl as
easily ac for office cnoployect whero the letier caan be sent home in the
mjddle of the eftermoon 1F it gots too hot., Such expssures, directly ecscel-
eted with the work, occur in such widely varied activitics as pipe bending
end furnece thermeoccuple cervicing, certoein boiler house octiviticso, end
vQ'rkinc:: in confined areeas where the oquinuent hso not cooled down cntirely.

ﬁuring, cortain soasont, eny physical labor of a sirenusuc typ2, and cnpeciall;

if 1t is performed 4n dircct sunlight, mey represcnt zn occupational cxuozure

ol no mean significenze,
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A medicel opinion hes becn expressed in certain of the refiucrice
that heering impairment is relatively common among certein groups of werkers,
such as the boilermekers., Xowover, high noise levelos are encountered in
o'th.er paris of the rofinery es well, Fotenilally undecireble noice lovelc
might be encountered in the vicinity of high-spoed pumps.: in compregcor
rooms, in geperator rooms of the power houses, to meation only a few.

Inadequote 1llunmiretion is a probiem thet affecte clerical personrel
as much and es often es process workers. Sctisfactory illuminetion must be
concidered in closo c¢znjuuction with tho Jou te beo porfo:Ticd and if © comro-

_Bite of e number of items -- the intensity of the light, its color, coatrast,
exount of glare, and englo of incidence, Potentlel difficulties crising

' from inadecuate illumirsticn mey oo oncowntersd in eny erez of the refinery
tut is most likely to 'e.rioe from clerical activitien.

Fortunately, thc oren type of construction employod in petroleun:

‘ refining reducee tho numbecr ound varioty of gonoral venifilotion problemn with
“hich the indusiriel hygieplet meet contend, On tho other hand, therc me
NUILerous inot.alncca where enclecures have been censtructod for the shelier .
of men and/or equiprent,and the ventilaticn of thece espacas then becozec &
Problem. Pump houses frecucntly cffor exposures to hyc¢reogon sullige; com-
prespor houses may provide exposures not only to hyéroper sulfide, but aleo
to methyl chloride, ermcnic, or scme other reirlgersnt.

. : In many cesces iccal oxhougt verntilation 16 reqgulired for arenifile
operations., Each of us is familiar with the epray paint Sooth ané the
laboratory hood, but the n'._*.eé for this tyoe of veniiletion can be demonstired
for mctalliz:ii;g soperations, rermenent welding locations, depgreasers, aund

- driers, calonders, and ducting mechincs in rubboer manufaciure.
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As ipn the cese of illumination, eech operstion must be conridorcd
on an individusl basis, If no ventilation is provided; then the necd for
such control must be damonotratod ané essistence provic‘-.e& to be sure thnt
tl:m system will be of the correct dorign a.m_i of suitable sapacity. Becauro
ventilation for hoslth protection 1o so poorly understood, overy indusirirl
hygieniot must be converssnt with hocd and duct design, fa.r'x types, and the
proper collector to uce for the specific contaminent. Th2 capitel outley
for a cetisfactory vontilating system is far too lerge to permit unconcern
over ils future perforamance by the irdustriel hygionict,

Vibrating tcols ere in uee throughout tho ple-.n'ts ond their effecte
are of interest from en occupetional standpoint, Those ins'truments rang: from
electrically driven star &rills, to jeckhemmers and pevement breakers, end
from the upe of chipping chieelu, to rivgting operationo; These noed to be
scrutinized fror the standooint of f;equency and duretion of use, the nual~r
of cycles por minute, anid features pcculiar to the ecctivity thet moy have
pignificent medicel implications., Since the smog incident et Donora,
Pennoylvania, curreatly belng investigated by the Induotirial Byglene Divicicn,
U.S. Public Bealth Service, the upectcr. of etnosrheric pellution has hounted
the industrial hygienict. This individuel is tresined and experienced on the
evaluation end control of atmospheric contaminentc within a plant and it is
only a er2ll step, and ¢ very logicel -one, for him to be called ugon for
similar functions releted to tho dlscherge of undecirsble conteminents into
the atmosphere of g cormunity. All cf tho Esso refireries are located in urhan
ereag, and it is net unlikely that the work lozd of the in:lur-trial nyglenict,
will be augi::;;t'eﬁ. by toing called upen in some degree to ascist menegemont in

this fiold of ondeavor.
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With respact to sznitery fecilities, it would be desirable o b
essured that all governmertal requirementc arce met and excceded an‘d thet
eny control progream, &s in the cetee of the carcinogens, will not bo impoedcd
by the lack of lavatories end shcwere. In cortain of our estoblishrento,
the lack o:'E‘ puitable facilities, their location, or their physicel condi-
tion, is & very real problem. On the other bhand, thie conc;.ition is teing

steadily alloviated, and the next few years should find tbk3 cituation much

irzproved.

In addltion to the industirisl hygiene rroblens endé ectivities
previously enunerated, thero are others, reel or slleged, that recuire
investigation. Yootordey wo hoard of tho cencer problem asasociated with
the menufacture of isorropyl alcohol et the Beywey Refinery. Tais problem,
considered acute by the locnl menagerent becausc of the ewployee reletiono
espect, has entailed & tremondous amcunt of eff9rt and the oend 1is not in
sight. Devoloping incidonce figurcos for the Chemical Iroducts arce fnlone
utilized all availeblo personncl fror tho Medicel Departmeat of the Jersey
Company and our own for ceveral weeks, and incidence figuror for the alcohol
Plant are Just now being completed. The etiologlic agert is not known but
no effort is being operod to identify it. Only after the oproblem has been
t'?ll dofined will it be possible to s2t up mx(in_tellig-sn‘; control program.
The facts evolved at Beywoy must then be transleted, ipsofar as they ore
camparesble, into a program at Baton Rouge.

Several ptudies of a similer type may be in ordor in other refin-
eries, inasmuch as stetcements rolative to thoe incidences of certain medical

entities havéf‘.,Bben made and should either be substeatiated or disproved.

CMB
April 11, 1949
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INDUSTRIAL FYGILRE IHROLLZAS CEGERVED IK TIE PRAYTOLY REIIWLRY

Jo wu HC.'.’.."-'.:)uC’.) MUSU

In . 1948 a ourvey of the Beytown Refinory and She Specizliy Tlant
wes meds with the essiotence of I, N, V, Hendricke., The rurposesc of thic
survey were to detormine tho mtteriels and cenditionc of heslth cignificonca
and ecguaint the Indhotrial Bygionict with the technicel cpereticns, materialn,
and preducte which ers handlsd ir tho Refinery and the Snecialty Plant.
These operctiono ard the neturo cf the materialc were investigatec for tho
purpose of locating any p-oblem zesociated with refinery operatione that
nmipght heve an cdverce offact on the heelth of the emplorees, Soms of the
questions that were studled waich seem to bo the moct outctanding are pro-
sented in the oumary ettached. The egubjects shovn aro by no mesns o coaplote
list of observed industricl hrglene problenms aséccicted with'refinery oporn-
tiontc and tho menufacture of peiroleut. specialtics.
. On page cne of tho Surnmery the sanitary phecer o? the industrisil
hygiene survey ars briefly proserted. Tho quection of proiection of tho
- dringing vater supply end the mothod cf bacterislogicelly caccking this for
unsuspected sourcas of contamination'veréinvcstigat@d. Ap o result of this
invgstigation geveral woelnicses wore trought cut. The meothod of collecsting
semples was chonged to include camples evory tkree moantke Trom tho foremost
ends of the water nm2ins in addition to collecting cemplee ai a point very
near the well gite. Thip n2v pregren has disclooed, on onm or two occasiont,
rinor contomination which hec reculted in a more careful control. over the cn-
tire sye;em. It was observed during thisc surver that therce were severzsl foun-
tains and pth?t?placcn whera enployoes obfained their drinﬁigg woiter that é1d
not meot with tho'hinizmm ciandard Ifroa the staudpoint of canitetion. & 1ro-
grom 18 novw underway with tho ordors being issucé from the ranagaer of the

refinery to replace all unaprroved type of fountainc, thus to olinminate eny
'
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crocs infection of the peroonmel by this meanc. The ©ld type of drinting
water czrs arc boing roplaced by e senitary iype whichk keeps the wator eni
ice poparated. Until tho now type of cans cen bo suvetiutod in evory in-
stance , chlorine tabtlets aré being used to storilize the drinking water
mixturs in the incanivor .,ypo of cens,

The refuse and scwage disposel methods were sctudied. The e;oo<_i
sanltery program ouch es, the conestruction ¢f the sowagn dispoosl plont,
instelletion of scwerage linos to ceparaete the otorm and industriel waste
drains from the sanitery scworn, end replacezent of all tho open-type priviece,
bas been greetly acceleratod sinco tals survey. This pwrvey pointed cut
through the repcrt that comruniceble diseases were easily trencmitted by
various insects under the existing conditions in the Refinery.

The veshing and sanitary facilities e.vailubie to the emprloyess
were reviewed. Recomnendaticns for tho increesee in the number of these fe-
cllities were made ond in meny cages the necded changes or additions have
been gecured. This progrem has been well underway since before the coanec-
tion o thq Industrial Eysionist vit:,h the Compeany, but dve to the bringing
to light of many industrial hyglene probloms vnich would dictate the nocd for
the oxpansion of the fg.cii‘.itieu, thin progrem has now reached the stepy thnt
the approval of requested facilitiqa from top menepement io assured if they
are escential in the modical program. By the beginning cf the year 1950, the
facilities which wore sgon to have boon noeced will be ccmploted or undor con-
struction. In a few locetions where toxic materiels were being handled arg
tl;e nature of the work mace 1t nocescary for the eﬁplo:,rees to get becly soilagd,
hot water ho.s.been added to tho rresent weshing facilivies., Tae preeenco of
toxic materials wes brougtt to the attention of the Menapezment to Justify the

addsd expense of installirg hot water.
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It will only be possidble in tha fow minutee thet Mave Locr el laticw
to me to cover the most outsitaniing hazerds associstod with toxic mnteriels.
Firsi, from tbo stondpoint of the number of emrloycos cxponed ourd
the generel preconce of the materiel throughout the Refirery, ome would
have to liet hydrogen end orginic sulfidoos. Prior to ihis ourvey, scvereal
‘casoa of gerious eye irriteticn come to the attention of the Medicel Divislon
fram a low grede exposure of rather long duration to sulfides. At anothex
locetion this survey discloced thet there wes a rui:her. serious possibility of
eye irr-itation from the presence of hydroge: sulfide. Bofore any actior win
teken on the recommendetion, such as instigeting & deteiled study of thie
location and rocommending edequote vcntile.‘cipn, goveral eye casco roported
%o the hospital for trcatmwent £rom this unit. There still exists the nsed
Sor & deteiled end qu;:ntitativo inventipntion of these suifides in mnny other
unito. This ges hos been reeponoiblce for very seriocus, acute poisoning cnd
pome cescs have resulted in fatalitios., Under the existing conditions, the
procautions uscd, end the cencentrations cf sulfide thet aro nov found, it
is the opinion that the dcnger 1.0 not only eye irritction, but possitly
chronic eysteamic poisoning frea low concentreticns. The currently used eul-
fide detector is not pensitive eacugh to pick up concentrations of thece gses
which will produce physiologicel effects, An sdequete approisal would dercnd
upon using absolute quantitative chemical mothods and integrated szmples.
There aro at iee.st five; skilled cralfts where possibility of plurbdinm
exists, To date no irvestigation of this problem in the nature of either
atmospheric semples or lead excretio:r values of bogdy flui;is has been cerriec
out. This iéfc"ae_r will ssen te underteken by the apslytical laboratory.
Morcury is extensively used by the leboratery gaslytical group, ttro

regearch engineors, and handled in lergo quentitiec by the Inctrument Men.
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This potential rroblem has reccived w greot donl of cttention Lfrom the
Medicel Divisicn through having employees with the grecicst expcoure
report to the hospital so that urine spscimens could be ccllected end cub-
m'.ﬁ':ted to the analytical laboretory for anelynis. More than 60 samplen
heve been collected and checked for rercury so far. This study is continu-
ing. In several J.ocationq percury vepors have been found by atmoepheric sarp-,
ling. In some of thece locations where mercury is regulerly used; a woekly
check is -being m=de exd a recerd kept by the operating Jbersonzel or the
anclyticcl lebcratory at the regucst of the dopertmentel cupervisor. Other
heavy metels which have been loceted and wo know preaenf epsugh exrposura
that they should be studied arc zinc, chromete ! cadmiunt, and to & leccoor
degree, beryllium. Up to the pregent tiﬁe no que.ntita'i';ive values arc avcil-
eble on these materials.
Silica ernd cstectcs are both eztensively usced in the Refinery by
2 limited number of employeec. To date the only quentitative study we havo
nede dealt with the cempocition of contact cley. The fres silice contont of
these clays has boen dotermined by 2 caroful chemicel cnalysin acnicted by
x-ray gpectogroph. It is felt thet & otudy on the eimosphoric concentrations
on silica and oilicate duot associeted with rolining the furnaces is cf
immedicte importence. Silica bricke ere commonly uced in lining the furnrces
~used in the Refinery: Even vhere silicate bricks ere used, it is known that
in high tomperatures these eilice;tes decorprose to form very dangerous forms
of siliga, criatobglite, end tridymite,
The exposure to asbostos under normal opere.ting. conditions in the
Refinery is zxi'o"l':‘-chtemsivc: but £requently it is neceseary for an insulator to
- do WOI‘I.{ inside of a closed srace with limited ventiletion, nelking 1t poocible

thet a high concentration of esbestoe dust may be engendered. Aleo,the

. ]
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asbostos insulations are sewed by power saws which give off' rethor honvy
clouds of dust. This problex should be studied.

The analysis Tor free silica in. con‘tact dubo cluys dioclosad thed
) éhe average ,concentre.‘cior.x i5 about five percent. This is wvaluable inforn:-
tion in view of tho fact that the Public Health Service has on record en
a.nélysia of & siriler type clay vwhich they claim to have conieined 207 frce
Bilica. It further techcovos un to rake fairly completo surveys of the loze-
tions where silicate i epozrently teing hendled, including tim Rubber Flent
where tale is applied tc the finished rubber.,  Such e detailed
study, with ccmplete éust counts at various loceticns and exposures, will be
invalueble for our records should ve lator be con{ronted with corplaints arnd
cleims from formor exployees who migkt have worked et these locetions. Ko
doubt the dust ccunts will diacioue came unnecesserily dusty orerations theti
cen 12 controlled by mechonicel meanc,

At the Aclid Flent and at the SO0y Plants, low cbncentratione of gul-
fur dloxido and trioxides are potential problems. Meny c‘onple.inta heve boen
roceived at verious times from the Acld Plant, and it was observed that various
operations carried out there involve 1rr1ta‘§ing concentrations., As a happy _
result of an ective deporiment management's .attempt to iuwrrove these condi-
tions, the current situation io much improved. The prool of these iwprove-
monts was r_ecently brousgkt to our attention vhen it wes reported thet emplciyces
are now requesting tc be acsipgned to the Acid Plant rather than trying in overy
way possible to get transferred away, Not ell of the probleme have been
solved, but much money for theo purpooe of improving thie orca hes boen chnt.
and even moz:'é-"'ﬁa._a been rejguested. .

In conncction wlth 4he sulfur oxide problem not enly Ir the Rofircry

proper but in the surrounding commumnity, a study has bsen instigeted to teke
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etmospheric semples n% verious distances from the Refinery to estublish
infornation pertaining to the concentrations that mey exiet unier varrin:
weather conditione, It 4s plonaed that this study will te prolonged ove

ﬁ pariod of yeere, il neceésary, to establish enough factual analiyticel daie

thet e desipien con ba roached ar to tho estent of the provlem with wanie

the vicinity of the Refinery haq elreely been gstarted. It was oboerved <uve-
ing this survey that feirly high concentrations of nitrcgen dlexide enictog
in feur cmall tulldirer cococicoted with the Aeié Plnni, Atmocpheric nnmpies
disclosed thet the nitrogen dioxide exposure wes & very cerious problen Lo
anyons heving to enter the bullding even for a short perici., Werning cirmis
have been placed in this erez anc Mznegement has ordered thet the engiresss
deegign adeéuate ventilaticn to reduce the concentratiene of nitrogen dio—id-
to those that ere rerognized es hernless.,

Concentretions of beatol vere detected in the atmosphere at the Malk
Elant;'in scme of the ladborestories, ani et the Bottle lzuniry which were woe-
lieved to be oxcessive f'or zrolonged exposure, A e resulb of the edneniiopa®
work &cccxpliched through this survey, the MGK Plant surervieor has initiated
the remcval of bernzene erd the substitution of toluene ir its siend. This
substitution dees not cortrol the problem entirely, but it diminisher the
Eeriousress of it.

Other ar:—aticé, including tolvene =nd xxlol, cuwen?o, ani othrrr cre

. manuféétured in large quentities. These exposures &re considered in many easco

to be withip.escepied lirits, but there is ko wey of belng sure et Lo b effr ol
thet they m;§ ﬁ}oduce on the heelth of the employers ﬁithout meking suffs ciort

etmosrheric oxaminations tc estetlich the range an? dvrotion of cxypanure.
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1t is a cormen practice to use chlorinated hydrocerbons to chienn
electrical motors and various inetruments in two or more departments of the

Refinery. This problen is being currently studied in deteil with the

.aasietance of the safety engineers, Thie study will include not only th:o

Refinery and the Specielty Plant, bui also the Production Department- erd
Humble Pipe lLine Compory's orerations.

Vargol was found being unend freely without rogard to the 1% aro-

‘matics 1t conteins.

‘In & few units heat, which hes deen the coause of various fatipue
caoos as wvell as the source of meny complaints, wae oboerved, Time has not
permitted eny deteiled study of the problems assoclisted with bect and noine,
but it is felt that it is importent enough that such e study is Justified.

In most casec, these studies heve been carfied out by the opercting
personnel in cherge ¢f the verlous departmenis witk the segistance of the
laboratories which arz aveileble tc them., The Medical Division has served as
consultant on meking available approved type analytical methods io be uesed in
atmospheric tecting, apalyeis of urine sexrples, and to interpret the resulis
thet the arzalyet repcris. In some departmwents the supervisor kes not felty
that they had quelified personnel, supolies; eguipment, cr the time to meke
these indiceted surveys. In theee cesep, when possible, the Industria) Fysienic-
has cerried cut the chemical and engincering services. In somre instencer thn
equipment and time were not aveileble to the Indusirial Bygienist and he hos
iuxneé to the industrial hygiene services of the Toxas Steate Depariment of
Health for assistance cn & quantifative eppreisal of the toxic materinls krows
to be preaggz‘in the etmesphere., These public officials have teen very co~
operative in every wey in trying to further the generel well-being of the

Bumble employees.
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Time does- not permit ne to touch on many of the other problame,
sore of which are as major es these, thect have beea uncoverad,nor is tlilsr
the meetingA to repcrt on the aax;itars' engineering e.epecf‘: o the werk vhich
l';as been carried out in close coorerction with the civil engineerc of the
Compeny. It is sufficient to sey thet,as & result of these activitice, tho
various engineering staniards and guides heve been rewritden with the vie:
in mind of meking it possible for the uniniticted engincer to. surervice
construction of adequate water and sewage facilities to protect employeec®
health  This phase of tho problem scerms to hove met with ccx:iplctc: epprove 1

of Menegemont.

JuH
Aprild 12, 19k9
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Drinking Weter,
Founieins and
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Sevage Dispocal

- Weshirg and
Senitery
Facilities

SUMMARY_OF PRELIML 1ARY INDUSTRIAL

HBYGIEWE SURVEZ AT BAYTOAN

FPotentiacl
_Digeascd

Trenty-one
Comrumicable
Diseeses

men Comxunie
ceble Discnses

Sl:'i.uL Irritation
(dermatitia) end
Systexmic Poisonirg

Department o Craft ATicclced
B Reccomendation

Turneround end Labor
Gangs, and Twenty or
Yore Uniis

All Units cnd Fersonnecl

Mechanicel, labor,
Processing erd Others
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Meterial or
Condition

Bydrogen end
Orgonic Sulfides

Lead

Mercury

Zinc, Metal
Pumes

Chromates
and Eeryllium
(sizght Exp.)

Silice and
Asbestoo

SUMMARY OF PRELIMINARY INDUSTRIAL

EYG(EW® SURVEY AT BAYTOWN

Potentianl
Digesnes

Eye Irritation

and Ulceration.
Systemic Poivoning

Plumbisz

Mercurielisn

Fume Fever, end
Systemic Poiscning

Lung Cencer ard
Skin Tumor

Silicosie, Fiberosis,
Erythene & Cencer
of Iunge

Departments or Crefts Affected
By Recormandaticna

Distillation, Light Frdc,
Crecking, Treatexs, Pumpirnsm.
Geuging, llechanical & Ctherns

Lebor, Painting, Welding end
Burning and lechine Shop

Instrument, laboratory,
Warzhouoe- and Pilot Plant

Mrchanical

Fainting, Mechanical & Iobor

Brick Mascnse & Yelpero,
Insuletors, Laborers and
Pipe Benders
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Brendan DeMelle
Silicosir , FfberOBiG,
of h G S
Erythezr. & Cw-cer
Brick Msxms & Sclpero,
hsulatorc, Inborerfi and
P i p E;cEdcro


Material or
Condi%tion

Silliceces and
Coko Lust

Sulfur Dioxide
and Trioxide
and Acid Mist

Nitrogen
Dioxido

SUMMARY OF FRELIMINARY INDUSTRIAL

EYGIENE SURVEY AT BAYTOWN

Fotential
Eflects

Fitroeie, end
Poepibly Lung
Tutiore

Irritetion,
Asthee, and
Poisoning

Edemn of
Lunge

Dapartoent or Croft
Affcctod by Reconrensetions

Contect, Strairing and
Blending, Creching
Coils &and ladbor

Trecters, Acid Plant,

Batteries, and
S0, Plants

Acid Plont arxd
Welding

EM003135
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teriel or
Condition

Benzol

Toluol, Xylol and
Heavy Arometics

Varscl and High
Aromntic Naphtha

Chilorineted
Bydrocerbonn

Heat and
Noise

SUMYRY OF PRELIMIRARY IKDUSTRIAL

HIiGIENE SURVEY AT BAYWOWN

(Continued)

Fotentinl
Effects

Blcod Diceesn
ané Cancer

Blcod Digsecoe

" Dermetitis end
Blcod Digeaseo

Cirrhosis of
Liver

General Melaiso,
Exhaustion and
Dezafness

Department or Craft
Affected by Recommenintionn

MCE Plent, Ieboratory
and Bottle launiry

MEK, SO2 Plante, IEFU,
NRU, and P & G Units

Generally Uoed
Throughout Refinery

Instrument & Eloctricel

Maintenence Crevs,
Puzipers, Boiler and
Power Houees Fersonnel,
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SUMMARY OF IiDUSTRIAL EYGICIE FROBLEMS IK
CONNECTION WITH SOME STANDARD OIL DEVELOFPMENWT CCHMPANY’S
ESSO IABORATORIES RESEARTH PROJECTS AT BATON FOUGE
(LOUISIANL) REFINERY

Roy 8. Bongsib, A.M., E.M,

For the past five or six yeers, periodic visits have been mndc‘to
the Baton Rouge (louisiens) Refinery to discuss now resca?ch projcctc with
those directly concerned end to inspect recent pildt plants, in crder to
insure thet the hecessary precautioﬁarylieasures are incorporated &5 an
integral part of process inatrustions end included in the design of new
equipaent. Many of the-reoearch projects ineclude nev compounde such on

trehydrornthalimide end perchloromercepten, the toxicity or phyciologicel
effects of which sre unknown although their physiccl erd chemical proper-
ties are perfectly femiliar. - In such casec, we have endcavored to obtain
the misoing toxicological information through surveys of the avellabe liter-
ature, vioits to plante manufeciuring orr vorking with the matoricl in questlien
end by perscnel d;scussicns with qunlified individuals who have siudied the
tozic properties of the particuler compoﬁnd or similer cnecs.

Esso laboretories at Baton Rouge ere nov carrying on a nunbor of
new projects vhich precent definite induntrial hygione problems end hcclth.
hezards, For patont security reasons it %will not be feceible to discucs soze
o? the most difficult problems but merely nention a few of the compsounds
involved; however, several typical projocts will be proeented as illustrations
of scme.of the pro§1ems encountored and a list of thpué vhich have been cén-.

sidered in deteil will be given et the conclusion of this. paper. For example:

RﬁﬁdkT}ﬁG‘gg OIL SFAIE - At the present time over a thousand tons of

crushed oil shele from Rifle, Colorado are being fluidized end retorteé for tha
United States Burousu of Minos at the rate of about 20 téno ey day.  Allhoues:
very little is known rogerding the phyeiologlcal effects of American Shele Qilr,

'
Scottish Shale Oils, which aro similar in coicposition, have boen definitely

-



.y

-— e 2 -

showr to bu carcinogenic; consequently, American Shele (ilo may be presu-rd
to be carcipogenic alco. In addition to the possible hezerd due to skin

contect with shalc oflz, the inhalation of oil misto or vaporc and the opernt

‘shale dust ere potentiel hezards. Then too, arometic compounds of nitreran,

principallé as amines, and sulphur, ‘preoont as thiophence or werceptont, moy
also be sources * of trouble, '

EYDROCAREDN SYHIRESTS - A serios of emell pilet unite,an well oo
one or tvwo lerger oneg,are nov operating at temperaturer ranging from 480°F,
to 95(5°F, end pressuref rangiug from etmosphoric to 300U pounds per cquare
inch using velrious types cf catelysis. The orincipal one of .these sjnthetic
hydrocarbon operations is the OXO Syntheoin, in which an Olefin, hydrogon_,
and cerbon moncxide produce an aldehyde in the precc;nce of an iron or cobalt
catalyst. Thic aldehydo io then convortsad into en alcohiel nuch nr octnnnl.
The mzin pointe of possible hzzards arc the Cerbon Moooxide in the synthecic
ens which is urder 3000 pounds preaeu.ro, Cobalt Cerbony: rrescn:t as the
c;a.ta.lyot in gtop 1l,and the Aldehjdes precent as product from s-tep 1l cné ps

feed to step 2,

CATALYSTS INVESTIGATIONS -~ A definite pncumonoconiosis bazerd is
encountered in the grimiing, blending, ecréeuing end pilling operations in-
volved in the producticn and study of nov catalystc. A new hydroforming
catalyst is novw being made which requires soume exposurc to Pontampol and
Mercuric Chloride. Other catelysts require the uce end heudling of vory
finoly_ divided (less then 3 micrens) chercoal end iron oxide s 88 well as com-
pounds of Cobalt; Mangnnese and Boryllium.

Ai‘ﬁmg;cment:« vere recently made to pill %5,000 pounds of on oxide-
tion catelyst made by the Davidson Chemical Compary. Thic eatalvat contatlno
about 6.5 percent Vanadium Pentoxide, the balance being a cilicate. "Iuce:x)

e liquid silicate,is added to fecilitate the pilling.
'
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CETMICAL REFIRING OF CGASOIINE - A novw end more effective mothod

of refining gaeoline and nephthas ic bdeing investigated in which a colloidzi

Sodium Pagte in Toluol, Sulphuric Acid end Formeldehyde will be employed.

METALLTIC MERCURY - A hazard centinuoucly encountored erovnd ro-

search leboretories recults from leaving spilled metallic Mercury lying sround
to contaminete the atmosphere, This unsafe prectice ie {muu.lly prevalent in
Instrumont Repelr Shops., The use of Mercury Boilers operv.ted at o tomperoture
of 900°F. and & pressure of 80 pounds per square inch also present & definite
Mercuriz;liem hazerd unlecs certain procautlonery measures are carofully ob-
sexrved. ' '

C-011, PROJEST ~ Dioxene, & very volatile and inflemrablo a;alveni-, ie

used iz the yroporation of C-0il. Boeides causing serlouc kidney injury,

Dioxane elso attecks the liver seriously.

POLYMERIZATION FRCJECTS - A wide variety of gtudies are under va:a:,'
for the producticn *of‘syntheti:-: recins end rubber-like meteriels. These gtud-
ies not only expose the investigators to the known hezardc of such materiels
as Mothyl Chloride, Acryolnitrile; &nd the various antioxidents and inhibi;toru,
but newer irritant compounds such es Boron Trichloride, and Aroxinated Xylonc\é

end Pentanes.

DETERGENT ALXYIATES - Comsidereble active interest is being taken

in the ploduction of a detergent alkylete which is obiained by the elkylation
of BenzePc with a C12 Olefin fraction using Aluweinum Chloride 28 a catelyst. ‘
The hazardous materiels uced in this project being Benzere wnd Aluminum

Chloride. — "' . .

SPECIAL STUNDTES AND NSTAIIED REFORTS - Detailed informatisr includine

necengery precauticnary meesures have been secured and supplied to those divnct-

ly concerned in the Espo Leboretories, the Mcd'ical Dopertment and Safoty

-
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Deperineat at Baton Rouge Refinery. upcn the following subiects:

1.
2,

7.

9.
10,

i1,

13.
- 1k,

5.

v L
LR

Vepor-Proof Flashlights

Safe Heating Units

Dotermination of Formic Acid in Urine

Moecures Yor Safeguarding the Sampling end Hoendling
of XETENE ead veriouc Intermedieste Products.
sSuggestions for Constructlon of New leed-Bliending
Roou in Connection with Eqao Laboratories,

Periodic Incpecticns of Equipment in Fischer Synthesis

Pilot Oporations.

One-Way locx for Door of YX-Ray Laboratory to Provent Leckag:
of Harmful Feyc end Exposure to Workers

OCTYL AICOJOLS end DIOCTYL FHTHALATE. .

i=Pilot Plant Preccationzry Meesures.

Precoutionary Megsures for Safeguarding the Use of Liquid
Envelope For Protection of Stoncilling on Drums for Expors
Servics.

Physio.logical Effects of Ultrasonic Radiations in Connecticn
vith Production of Catalyst Gol.

Properties end Probable Thysiological Effectics of ALEYL
ALUMINUY CHLORILES. : . .
Physiologicel Effocts of ZIRCONIUM TETRACHLORIDE.

“DAXAD-11" -~ Propertiocs and Probable Fhysiological Effecte.

Fhysiologicel Effects of BROMIMATED COMPOUNDG.

16. + Faysiologleal Effects of Cg to Cqq ALDSHYDES.

7.

18C

Fhyeiological Effecic and Suggesied Preceutionery Measures

for Safeguarding the Handling of BROMINE,
EV003140
Befeguarding the Bandling of OCTYL ALZOROLS.
'
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19. Phyciclogical Effects of ISOFBORONE.

20, Fhnysiologicel Effects cf DIOCTYL FETEAIATE.

22, Physioiogical Effects of BUTYRIC and ISOBUTYRIC ACIDS.

22. Physiologicel Effects of AGERITE STALITE.

. BORON TRIFLUCRIDE : Its Toxicity end Some Proceuticnary

sosurcs for its Use end Hendling,

2L, Fhysioclogicel Effects of DI-CYCLOPENTADIEINE,

25, Phyziological W€fecis of DIVINYLESNZENE.

26. Explosivo Propzriies of Astivaied Cerbon Powder.

27. ZPhysiologlcal Effectec of BERYLLIUM SALTS.

28, Determinotion of Small Concen:brations of OZONE in
Working Atmosrheres., ‘

29, 0il-Shkele and Shele Oils: Their Physiological Effecsts
end Precautionary Meosurec for Safegueréing -Their
Handling. '

30. Fhysiological Lifocts of COBALT CAREONYL,

31. Precautiqnary Yeasures for Safeguarding Usz of Mecrcury
Boilers.

32. Physiological Eff;acts and Procautionary bzccoures for
Hendling COBALY, Fincly-Divided COBALT, end CORAIT
CARBOKYIS.

33. BORON TB.ICHIDRIDE s Tte properties, Physiological Effects
and Suggezeted Frecautionary Measuros,

3k. PERCHIOROMETHYIMEFCAPPAN : Propertics and Fhysiologicr.l

ER S
Se e

"+ * Response,
35. Toxicity end Fhysiologicel Effects of Cj to Cyp ALDIZEYDES,
36. Fhyeiological Effects of COBALT NAFRIHENATE.
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39.
ko,
W,

-6 -

Thysiologicel Effects and Frecautiomary iucsurec for
1,4 DpIoxare.

Hezards end Precautionary Measures to Safeguerd the
Handling of SODIUM PASTE.

Deteraination of COB\LT CARBONYL.

Liquld Seoep Dis_penncru.

Digh-Washing Equipmeat and Dish-Waeshing Techniques.

R.S. Bonsib, L.M,

April 12, 19%9

EM003142

-



. ~ 1

SUMMARY OF PIANY INLUSTRIAL HYGIEHE FHORIEME
STANDARD OIL COMEANY (11.J.)

N ° V. Hendl'iCkB ] 2‘!‘.8 ©

Mr., J. W. Harmond hes pointed ocut certain problems existing ir tin
BEumble 041 & Refining Compeny and hes indicated the general nature of tho
Industrial-Byglene Survey vhich wes made at the Baytowvn Refinery lect yerr.
In +his comnection I should like to emphecsize one or two iaoints concc'rnirsg
this survey. During the course of this study epprenimetely seventy daiffeor.
ent operations and sreas in the refi:nery verc noted whore detailod studies
for tho purpose of evalusting thece opzcific orxposures chould be mede. I
order to illustrete the extent of this wor); it is estimoted thet ccaplote
evalustion of these exposures will involve tho collecticn and anslycic of
seversl hundred different samples. This will have to be followed by az aan-,
lysis of the data thus obtainec"i and later by the develorment of propcr con-
trol procedures for the allevietion of the ex;posures.

¥r. T. F, Eatch hes outiinod certein brond principlcg valcl: o
besic to iﬂdustrial hygicne. At this time I should liice to point out & lov
things which have harpened in tho Company within tho pstt year, due to tho
Tact thot these principles have not been cpplicd. Within one unit of the
Company two deeths occurred from exposurcz; to carbon tetrachleride. 1t
eppears thet & proper understanding of the behavior of this t&pe materiol
might hevo avoided thio oituation.

In another affiliate of the Commany a group of workers werc exnoscd
to croine guo which resulted in e certein number of deatks. Here epriu o
study ‘of the operations involle;z.; the ersinic compounds enid & better uncar -
standing oi""j:he.se materiels provstly would hsve rrevented this incicent.
Froz enother affiliste we have receivod correspondence deseribving to ur e

tain complaints on the port of verious groups of workmer end giving o uc
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information covering the clin;‘-.cai pisture of the individueis involveda. Ve
wvere asked to give an opinion as to whother or not theso complninto were
justified or not. In reviewing the details described to us,it was observed
that the pi;:ture preso;'xted to us outlined classical pictures of lead poison-
ing, metal fume fever, end other occupational illa. The above points are
mentioned to illustrate the fect that there are a great nurber of problens
resulting from the impa;:t of the working environment of the man and that these
situations are not being rccognized.
In many cases it is highly desireble to obtoin informetion an cer=

. tain exposures, elthough that information miéht be negative., Ae an example
of this, one affiliate of the Company is currently involved in litigation
over an exposure of clay dust wiich it alleged to ng progduced a certain type
of pneumoconiosis folloved by tuberculosis. A study of this plant and the
Job which this individucl waa-doing indicntoa that the type dust in question
probebly is incepeble of producing dissbling lung patholcgy and further, the
levels of dust exposurse were low end not in the order of mzgnitude which could
be coppidered dengerous even for a dust carrying greater amor_.mte‘ of froe
silica. In a situstion such es this,a record of dust ‘cournts over & period of
Years would be invelusble as evidence in combating unfounded claims for dise

\

ability.

-

!

The problom of carcinogerno within the Company haso bogn fully discusped
and I am sure that you are well acqueinted with the wvarious environmental ao-
pects and thg jgime vhich should be devoted to these problems by the Indusotrial
Hyglenigt. I

Tke mat;ter of atmospheric pollution hes been mentioned. Thio problenm
is indigenous to refinery operations and exists in seversl of the affiliato

companies. Thore io currontly o grent denl of inlerest aad activity in tho
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field cf atmospheric vollution ané Govormoenial agencics; intluding tle

’US Fublic Heelth Service, erc considering this a metter of public hewlih
dimeneionn. Ceortzinly thore are both public health and medical juplica-
'l;ions aspociated with etmospheric pollutior end the medicel deperimenic

of 1ndun~i:ry- of nccessity inherit certein responpibilitiec. In order to
illustrete the importance which ctmonpheric pollution at times meoy oscune

1 wish to bring to your ottention two sitvations involving effiliates of
the Cempeny. One affiliate operating in e foroign arca Las been sued for
Ons Million Dolilere and hes paid $250,000 in connection with the atmospheric

pollution cavsed by their refinery. Anotker aiffiliste 61‘ the Coupeny ic

_currently considering locating e refinery in a foreipgn ares. The local

Government of this particular cree hes brought up the problem of whet will
be the extent of eir pollution and wontc to be acswed that no probler will
exist. In thie situation the matter of atpmospheric pollution may deternine
whether or not the rofinery ic locatcd at tho proposed site.

There arc & number of problems within the Cokpeny whick de not lernd
themcelves resadily to the usuel field methods of investigation employed by
Industrial Hyglerista. Theso problems cannct be eveluated by the collection
and en2lysis of somples es i6 norzelly dsae with meny routine industricl
hygien® problems. Tnese particular zituctions can be epyresoched only by
etatioticel methods with the proper correletion of medical end employmr:x;t
records with the clinical findings or the exposed groupe of workers. Problems

of this-kind arc illusireted by the wox operations at Beyomne end Batcn Rouge:

. the 'qurrent investigation being corried out in the Chemicel Froducis

Division at Bay':vay, " . the workers who in the rast have been expoced to carbon

tetrachloride in operesing the berascl plent at Baton Reugze,and otherc,

' o EMO03145




- i -

From tipme to time we arc esxed to ecooist in prcdlcting the nntwo
of certein problems which would devolop from the use of =eilic rnterials in
certain Company preducta; In work ¢ this kind ve are cclled upon to cel-
culate on e theoretical besis concentration levels of varicue compoundo
which could exist from the use of materials menufactured in variovs ways.
Informetion of this type is at tiines helpful to certain peéple in evalusting
and ccnsidering the inclusion of cerizin cempsunds in marufacturing prozedures,

Currently tkere is & conrideredble gmount of 5.ntcreetpon the part
of officj;al Governrantal groupn towzrds the adoption of codec end roguletions
which wcould esteblish certein hygienic stenderds for indvetriel ororations.
The Amwerican Conference of Govermmeniel Industrisl Eygloxicts has receatly
prepared & proposed usiform Industriel gygicne Code vwnich they exrect to serve
as & gulde for the various States, In prercsring such. rulep and regulntions
for lccal adoption,it eppeere that, il end when such ccodes exre edopiesd i)n the
various Stateg, from & legal stendpoint the Compeny will be responeible
for ccmpliance with the variouws provisions. Thercfore, it haa'boyn imporioat
for uc to follow the yrogress of these codec and to study their ccntonts with
the thought in mind as to vwhat implications might result from their edoption.
Recontly the Frovince of Quoboc officinlly adoptod such o code ond industrien
in that area arc now governed by the veriove rrovisions., This directly affecic
the Mocntreal Refinery of the Imperial 0il Comgpany. From informaticn vwhich we
have obtainezd concerning the Quebecc Code, it arpsars thot tho leee) Govermaent
Agency responsible for the edmlnistration of <his Codé weants business nné thet
they e::;ect industry in that Province to co;:ply with the provisions.

Toiﬁiye Yyou ecmc idec os to the extent and type of thase proLlewn, 1
might cay tha;: during 1946 we edvised elcven cffiliete cerpanies on epvprosi-
mately two-hundred-fifty ceparato problems. These cane os requects for infor-
metion and aessistence and I believe have reprcsented come of the rroblems

- t
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which were recognized. It further appears that thesc mak? up only n emall
portion of the actual problems in existence, 2s many such sitwations are not
recognized and, as e result, no work ic being done on them.

There is an urgent noed for e closer coordinestion beiwscn the
medical and engincering investigatiors on industriel hyglenc probvlema. I
do not th:tnk that this point can be over-emphasized, It qax;.not be assumed
that industrial hygiene represents ar. engineering functicn slone, dbut on
the other hand the fact must bo accepted that proper investigation of on-
virc;nmental} problems necessitetes the team work of the physician end the

engineer, This haso not yet been done to any appreciable ‘exztent witnin the

Company.

Iz; summary I should sey thet some of the eavircamental problems
have been recomnized end have been studied in a feirly complete feshion.
Meny others have been recognized, but their study hes been extrexely in-
complete and insufficient Gete were developed  to permit indiceted anslycis
of the problem., Although somz of these problems have rec2ived sttention ’
there are groat areas of deficiency with re¢opect to other problems concern-
ing their existeance, extenti, and naturc of control methods required. This
applies not only to the mere existence of such problems, but goes into sush
considerations es toxicity, use of meterials, groups of workers exposed,
their clinicel picturcs and the like. I believe that it all edds up to the

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

N.V. Hendricks, .M.S.
April 11, 1949 -
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