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ABSTRACT

The obiectiva: of {ndustrial hyglene are the Proven-
udon of disesse and 1088 of officlency through the control
of oosupational §mou which may affect normal people,
In tha pust, indusirisbhygione practices were direeted
mainly taward o control of existing conditions. Today
enginoering comtral features are applied to potential
health hasards gt the design or blueprint stage, and a
numbor of proceduria huvo been devaloped for evalua.
ing problvny whish are it apparent ar 0aAnNOY e e

trolled at the design or devoioDmant stagna. Mnat of
the occupations] and health hasards fonnd tn the petro-
Jeom indwetry fre not pacatiar o it, and the axperiense

*
il

gained in other industries ean bo applied dircetly in
cvaluating and wlviuz fts problens. Representative ex.
amples of pmb‘gblo chemical hasards, their sourcos, and
oxient in major departmients af an ol coampany are
Tstwd. '

Intraduction

Modern pubh s-neaith techniques have sllowed the
present world to bulld congested industrial, business,
oand rosidontinl mbers. Ths écvsel of Lhly Jevelvpment
lies int vur control of communieable diseases. Lenefits
£rom eontrel of ¢he cnvironnwit dicubivivus W everyune
living in a modern coaumunily, where our food and
watst supply, waste dispnral, insect-vector contrul, and
genernl sanitation are gufded by public-henlth principles.

Contxol of communicuble dizsases in modern industrial
communities has given rise ta a new atandard of lving
in our homes. It hes been said that there is no better
yaxuouta W KEgu TOD CWITUTE OF & COMMUMTY than that
of basic sanjintion. Today we have larga grmups of
people workiug clusuly Wwyether In modern plants whers
efficiency and production are greatly accelerated because
we have thess controlt. Communicable diseases have
been brought under control by & wumbinntinn nf medinal
and engineering practices. Generslly, isolation, vaeeing-
tion, protsction of f00d and waler suvulles, and limita-
tion of contacts and transmittal by inseet vectors have
been the winning mpproaches.

Occupational disssies wro also controlled by ths sppli-
cation of present-day scientific knowledge. The practice
of this science is called indusisinl hivadene and industrial
wiadicing, This fisld has many fscets and, thcrefere,
requires the application of several branches of basic

-zoiencsa, ag Joow Lhu control of infactiouvs dlvcuwen. In-

dustrial hygiena has muitiple dividends to offar indus
try, the szme as snvixonmontal nanitasisn has mwultiyle
rewurds,

Spacifieally, w2 also have sanitation for aesthetic
reagong. Tha pled wa derive from haating and fish-
ing on our riverw, and from our besches and parks, ia
an example of the worth of muitable eonditions in
raarestional arenp. Algo, for assthetio roasons, we build

'm:nhh Oll and Reflaing (30 Boutou. Taza
essated to & 1nedieal and Lealth FToup lmu:n during the
auth Annnd )t“uax of the American Petroleum Inst., in tba
deout Hotel, 8sn Franclsco, Callf, Nov. 14, 1935 pmlmnz.
3. Rathbene, thn‘uﬂ ol Ce. (Nuw Jergey), New Im-L . Y.

onr washrooms and toilets in madern refinsrius as at-
trnetive girnetyres, using tils wad olher suitable ma-
terinls for eany:clenning snd pleasing appearance.

Tha patmleniy industry has gono to mueh upeuu ts
increase the comfort of employtes, tiereby promoting
mental and ph;mcnl effisiency. Industrial manageneit
hes recognized for ycars that, during tha auiuner xes~
nem, man's efficiancy may fall and there {s more need -
for vacation perieds, and that recupecation from heavy
physical and mental activities takes longer, Further
indication of the cost of discomfort can be noted by
examination of the degrees of civilixation thronghout
e wusiu, pecause 1T 15 Z0UNG At CIVINZAtOn hax de-
valoped to the greatest dagras in the tamperste zones.
This d-velvpmem i3 undoubtediy ansnciated with the
ability to work eficiently, both mentally and physically.
Last, but not least, we are interested in the control of
vermpatinnal disensen. It 18 tho eontrel of 4hess latter
diseases which we shall discuss fur the next soveral
minutex,

Occupationnl diseases are not a2 new entity in the
field of medicine and the ills of mankind. Gresk scholars
in 400 B.C, wrcte about them, and early scientists in
the field of madicine recognized tha ilin of ancupation
whan wesn 1 thyir patisnts. The matoriale nupmmbla
Lor these illa havy: Inma iduntified and mensured in quan
titative terms by toxicologists, A few mediestions have
bean preseribod for some of these discases, which today
urv usumbored by the hundreds. The cure is generally
fuuilad W prulonged removal drom contact wieh the

offending wgvnt.- The anly xure rontrol of ocenpationatl . .

disease is prevention. Thix is the science of industriat
hygiene ar oecupatxoml haealth cuginsering.

Modern industrinl hygiens had its boginning in she

" first decude of the 20th century in the U.S. Bureau of

Minss working i ¢ouperstion with the U.S. Publie
Heoalth Service. It soon moved out of the experimental
stage and becatng = practical tool for operating manage-
ment in industry to maintsin the important asssts—
mMahpuwer xnd human eficiency.
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Objectives and Scopo of Industrial Hygicne

Tha ahjactivar of indnstrial hygiana are to prevent
dizaasa and loaa of humsn efficiancy thraugh the control
of thy vedupabivesl factose whish may affwt usosmal
people. The scope of this science is to detect materials
and physical agents within an environment which have
health significance, to ‘evaluate them in quantitative
terma in ralation ta theiy effact an man, and to preseribe
or doaign practical controls. To accomplish this it is
necessary to undarstand man's lunitatlons, his occupa-
tionsl ralation to Lis tools, his physical contact with

" materialg in his work, and physical factors of the chemi-
cal and matarial atmospheric contaminants of his work-
ing environment. There is no material too toxic to be
used safely and, conversaly, there ix no material so
innocuous that it can bo ignored.

Industrial-Hygieno Tuu?

An induatrial-hygieno team, to hs fully reliant, is
generally made up of the physician, the industrial-
hygiene engineer, and the chemist. They must work
clogely with allied groups. Other speakers on this pro-
Zmmm have ahly touched: upon the important pnrt of the
physician. The industrial-hygiene engineer is concerned
primerily with fleld studies, collection of atmospheric
samples, making of physical messurements, and cvalua-
tion of rsanmita in terms of effact on health and in the
preparstion of proposed control measnres. The chemist
18 CONCEInOd WItH ARAIYLICAl WOIK Invoived In hwndung
samples, as well an asplsilng In the collestivn of them,
Freguantly he serves by supplyinyg informution ralutive
to the toxicity of products or materials and the in-
terpretation of the field results. '

Industsinl Mygions Vractiess

Pant industeisl-hygiane practicss have beea divected
mainly toward the contxol of the existing working en-
vironment where processes, units, and operations were
well eatablished. It has boen nocessary to play-“‘catch-
up,” and this hax often made it difficult and costly to
provide effective control facilities. Today industrial
hygiens has advanced to the point where it is realized
that problerns of snvironmentat: health wilf continug to
inerease as the Yeatch-up’” approsch aione is used. The
Lest thus to apply shginearing control fedtures W polun-
tial health hazards and factors in the working environ-
ment iz at the design and blueprint stage.

A good {llustration otourred in a new geo plant. In
the laboratory it was necessary to use mercury in the
digtillation units. Spilled mercury found 1ta woy be-
hind a Iaharatary henrch and intn minute eracks in the
floor surface. I'zom thease placas, ita vapor oi 10 con-
taminate the atmosphere during the heating season
while windows and doors were closed. It was necessary
to roplaec the flooring with lmporvious material, and
to raleasts the Inrniturs to allow alaaning bohind enah
picee, to correet this moderatsly serious health hasard.

Admittedly, it will always be neceasary for industrial-

" —
hygiene personnel {o spend a good portion of their iy,
studying existing envirgnmental conditions and ¢ evyjy
wio them In terms of quantitative Zacts. Tha fact cans.,
Le overemphagized that there are many obviauy aduyy,
tages to the apphicatior. of industyial-nygiena Pﬁncipleg
at the dosign stage. For example, control featurey are
more acceplible und cronumical, wnd control features
built into the process ave more efficient, than thow.
added at a later date. Furthermore, when the contrg)
measures are part of the original unif, no health hazar,
iz permitted to exist even for a short period or uptj] it
could cause harm. :

One findx that dexigy anginaara umally welcoma ey,
structive comments on anticipated health problems yy4
Letiti ] suctlods. IU wmy | ™ soSNMNL Y Lo s lmlunnm
hygieniat to extablish channels for recalving plans for
review, and it is necessary to stress the reasons for
wanting thom. [t should always be made elenr that U
hygienist is in no way in competition with the design
AU UUYCIOPSNCIIL CIINOCOs UL WISOCE LW Serve As 4
consultant staff membey in a specialized phase. Usually
the information which he muy supply to the sngineeringe
group is: 1, how toxic the materials in question arc;
2, whether it is a problem of inhalation or skin contacr:
8, what the pomsible points of exposure are; ¢, how
Miivle Uic capuause wuull le, audy- 5, whal wuuld Le
the best and moat economical control mathods,

Unfortunately, all prolluws cauuot bs contrvlled t
the design stage. Obviously, some problems will not be
apparent: but, {4 prapay ssusidsvatian in given ¢4 ma.
tovinle and pyosoanoes to bo usod, potontinl hoalth haanrde
can be predioted. For evaluation of new potentisl prob.
lewus, us well s old vires, the followlng sicps sveve io
point out the procedures commonly followad by the in-
dustrial hygienist:

1. Lavolop taxiaity dajn on all matovials noed.

2. Determine quantitatively the atmospheric concentra-
tion of toxic materinls;

3. Then, evaluate the health hezard based on recognized
\tmits or standards, commonly ealled maximum allow-
able concentrations.

4. Place #xposed workers nnder praper surveillance.

5. Develop, if needed, engineering methods of control.
Tl wvalustiva of (hy environmunisl health of & plant

may be accomplished in the following orders:

1. Make a preliminary survey, which iz an tnventory of
the health factors, and a list of all materials used.

2, Whenever togicological information so indioates,
make atmospheric teats.

3. Determine atmospheric contaminants and physical
factara af the envivanmant in quantltative values.

d. ATIyTA binlogicat samplen (hoty anids) where Indi-
'. .

9. Make statstical studies or mecxness records.

6. Uccamionally, devaiop toxicological datz and apsly
tham ta tha athar fartars in the snrvey.

7. Uurefully study possible correlation bstwosh enviruli
mental and medical datx.

8. Develop contrel pxo‘codnm vrhenever indicated.
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This sane tochruqne may he applied to handls most
indust¥ial envirstducatal himalth problems. The date,
whethat umgalive gr positive Youtive to healll, provids
A dafinita hasls m mandgement dss{Eiuaa v thn nend
AU CURLIVL,

Thooxpndenoangtnniththumhrpummpomu
out the need for definite dats. Surveys of materialx
uged and mothods of applicktion showed no exporurs to
lead. Howaver, the urinkcy lead indicated hazardous
absorption. hupection of the worker's off-duty activities
dizclosed that his exposure cams from his home paint
shop, whave hs painted farm machinery with red lead
for his neighbors, Ha stopped that exposure and was
soon normal in lead oxerstion.

Extent of Industris}-Hygieno Problems

It is of interest that mmost problems found in the
petrolenm indusiry are not peculisr to it, Materisis
and cocupat{onal health harards yecogniacd in machin:
ghopr and mninununoa wurk, and fu chemtcal, metal,
slectronie, and other industries turougbout the nation,
cause the same problemn. This is good naws, inasmuch
us the application of iudustrial hygisne is relatively new
in the potrolenm induslry, and evperionce gninod in
other indnstries can he direstly applied in the uvvaluw-
tion and golutisn of lle yavblwwy, A fuvw representative
exmnples of industrul-hygnnc services to major depart-
ments of an oil company ave listed in Table 1,

Renefits of lmlnnrh} Hygizne

IInfon and Ishor intevost in fields a8 haaltls aud Irlnge
benefits nocessitate good lisison with official sgenciea.
These agencics are ‘state depsritments of health and
labor, compenzation bpards, and other regulatory groups.
One must bs preparad to compare data for work aress
in plants with their data,

We ofton find it possible to be of service to the sales
departmant {u preparing precautionary jabeis as o safe
use of patroleum products, Other falds of serviea may
be ta cuatomers conecrning the safa Vs of petrolenm
preducts in their plants.

. This Aigld is nnt statlo. It is dynamic; and, tharefore,
it is necessary to keep in contast with others in this

EM003000

fluld by pnrhnn\hnn in profassional octivities, IuJuy-
{tislhveriana netigiviay axtoaul tho medicAl mnrvives vut

of the clinie intoi¢he industrin] plant. Thoy nrovide
mnmn) enséask katw .., N coglismscluyg aun mainvenance
group in the ﬁcld{nnd the phyaician.

Conelasian

To mnvnarize zoms of the benalita which aris from
an gctive and congtraetive industrial-hygiane program:
It provides facts:iregsrding working emvirnmment; it
Prsvents, or reduces to & minimum, occupational dis-
oases; it reduces pompennﬁm costs; it demonsirates
company inverest in health and mlﬂm it permits
control of haxards before {njury is done to smployees;
it ssaists medical departments in protecting employee
health; it secves sy & clinicxl diagnostic aid; it reduces
lost time eaused by ilineas; it reducey employer ifiness
vusla; and it provides most cffective atd nconomieal
eontrol of harards, -

Industrinl hyglene is & natural evoluuomu; the en-
lghtesw!, resourceful industrial world. It is anothar
practical tool of ccienee used o increase the eMiciency,
lnwar the cost, and maintay highet standnrde of Yiving
in our fyec-cnterprige aystem. Today managemant Tedug-
nives that no longer iv siaupuwor ¢lizup. Slght toases 1n

. ¢fficicicy are imporzant,

Summary

Tn the brosd nenge, ony progism vl environmental
henlth o¥ industpial hygicus Iu uste o2 preventive medi-
cine, For many occupational diveases there ix no satis-
factory medication;*ths only mathod of control lies in
prevention. There are certain medical and angineoring
principies which can be applied to the working énviruns
mont to énable an industry to locata and eliminate work
ing conditions which are likely to oauss illnexx, lawrer
production, and the like. Modern industry, especially
tha petmlemm industyy, aesepss the cempounibility for
the health of the worker while he is on the job, and
xtummngtomhbnteﬂunm&rymN!ormam
heslth maintenance, It nteds to be guided in the ap- |
proach to this goal.
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g TABLE 1 :
Examplze of Industrisl Hygians Sttvices to Major Deparmments of a1 Ol Company
acparuncat - Material Uit or Pzpcens Hazard
T Painting “'{ Bovere
Lead Doctoring Moderate
Welding and hurnins Beverv
Gagoline finiching (umeehyllud) Bevers
Laboratory Moderate
Mercury Matar and nwtnnmng ‘shop Moderave
Rafining ...e....... cevyenrd . \Pilot plaat Sevare
. ; Hydroformer Slight
Benzene Laboratory Moderate
Dewaxing Severe
Lubrieating of} Moderate
D aill
ust (ailica) Reclamation Moderate
Dust clay Contact treater Moderuts
\ Carbon tetrachioride Electrical Severe
' Meter Moderata
(Mercury Geological Severs
(Gan teating Moderate
Painting Moderate
Insecticides Camp site Modernte
Production .....ceveeincaan < Benzens Parsfin romovsl Moderate
Carbon tetrachloride Core analyses Severe
Herbicides Field maintenance Moderate
Noise Drilling Moderate
| Solvents (petrolenm) Drilling Moderato
1nd Pump station Modsrate
[Kydmgen Guging Severe
Pipeli Carbon monoxide Pomp station Moderats
pelmﬂ Grvaccestsrenray .. «od solvmt “PO“ - mp mﬂoﬂ M{“ﬂf“.
T | Degrensing solvents Maintenance Modarate
| Bitumastic coating Pipe doping and painting Moderate
Garbon tetrachloride Core analypes ‘ Severe
Explorntion ve.eevvnnn.., .. Meroury Core analyses Severe
; Beuzune Cable shop Hevere
Fluorinated plastica Elsctrical Moderste
Crude oft Claim Ulight
Then . . cinivvcnna vesseed AMOTATEIN. WASLS Claim Buxbg
£ LAir pollution Claim Moderate
) Mezmury Resarvoir labucntory Savare
Rmmrrh and & Arhmm disolfide Lalnualopy Severe
nd developmont..{ ickel carbonyl Catalyat Bevere
Radiation agents Raagents Moderats
. {Cutting cils Customer shops Moderate
Sales ...... bereannaa R Solvants Customer shops Moderate
Lead oxide Paint plant Ssvere
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