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This outline was prepared for lecture notes to medical students
who would mainly be in general practice.

If properly used, both air and urine tests provide essentially the
same information - the severity of exposure to the poison in question, Indus-
trial hygienists and physicians alike have been slow to make use of meny ad-
vantages offered by chemical urine analysis.

These advantages are; Under normal conditions, they picture
accurately exmployees'! exposure to many toxic substances as well as does
atmospheric analyses; they represent total absorption from all sources
(inhalstion, ingestion and skin absorption); the effects of solubility in
body flulds is gauged by urinary excreticn of many elements; and exposure
in many cases can be evalusted after it has ceased by delayed urinary excre-
tion of toxic substance. Last, but not leasst, only the absorption of a
chemical element can cause an increase in excretion of that same element
in body fluids.

The chief disadvantages are: Toxic substances may cause injury
in passing through the body in chemically detectable amounts; excreted poiscn
is only approximately proportioned to excreted concentrations and often there
is a delayed response in increased excretion with start of absorption or ex-
posure because chemicals may be partly stored in body to some extent. The
variation in urinary concentration caused by varying fluid intake can be
reduced by adjusting the specific gravity to a median velue., Many industrial
chemicals have not been studied relative to ratio of excreted amounts and
atmospheric exposure. All such data should be published to expand the indus-
triel hygienist's ability to use this wvaluable tool in exposure evaluation.

JAMNES W, BAMMOND
Industriel Hygienist
Humble 0il & Refining Company
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By

Jemes V1, Faccoond
Industriel Eygienist
Nedicel Department

Buzble 2%1 & Relfizing Ccoparny
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INDUSTRI'L HYCIIME PROBLEYS IN A RIFINZRY AND
SERVICIS REMDIARLD BY Al INDUSTRIAL HYGIZIIST
TO THE #EDICAL DL?/RTIIT
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To make your industrial hygiene program effective you need at least three
forms, or tyves, of services:

1. MEDICAL - {fhysicizn and Nurse)
2. ENCINEERING - (Industrial Eygienist)
3. SAFETY - (Safety Engineers and First-aiders)

If 31l the memvers of this team work together on a health orogran, estab-
lished according to the particular needs of the plant, you can depend on obvious,
practical results by: (1) decreasing illness, injuries, and labor turnover; (2) save
ing on compensation, insuranes premiums, wege losses to the employees and cost of
iliness; and {3) improving efficiency and promoting morale.

The industrizl hyrienist of this team has the "know=-how" to determine the
genitary, mechaniccl and chemical causes of occupational diseases, eommmicable dis-
eases, and iref{iciency from marked disconfert and nuisances,

The most iuportani occunmational hazards to be evaluated are:

1, Exposure to poisonous fienes, dust and pa2ses

2, Cortact —ith cheminels, oi's ard solid iryi<ants

3. Excessive hest, cold, hunidity, noises a2nd opressure

4, Poor illuminziion, ventilation and senitary faciiities

The industrizl hygienist will determine through a company-vlde survey:

1, The exmosure of each vorker to hazardous mcterials

2. Extent of exposure and rating of the hazards and sanitary
conditions

3. Appreiscl of oreventive measures cnd recormendations for improved
controls, alwveys basing these on sourd nracticzl epgineering

4, Decign of controls based on tests both in the field and the
laboratory

The industirial hygienist ean sumport the liedical Department on the follow-
ing problems which are outsianding or hcve recently been controlled, by determining
the:

1, Beat and Bumidity lizximum in Hot Vessels and fbout Hot Purms and
Mzehinerr:

A. For continuous work:

1. Type of heat transfer = sensible and/or radiant
2. Dry bulb, wvet bulb znd effective tezperature
3. MHoct practicel control:

a, Ventilztion reauirement - air volume, veloecity and

methed and ploce of air suwnly
b. Utilizetion of protective shields, clothing and
otiher personal protective measures
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3. Most practical conirol {cont.}.
¢. Practical methods of rapid cooling of vessel by
mecnaniczl zeazns
d. llealth educaticn of vorkers in perscnal protective
hyciene and work habits

B, Haximum terperature for short exposure:
1, Deternine 211 the above
2. Length of exposure and rest period betveen exposures

2. Methvl Chloride:

A, Maximumn exnosure:
1. Mumber of employees
2. Acute elfects
B. Average daily exoosure:
1. Number of employees
2. Chronic effects
3. Loborzctory excmination of body fluids
C. ilethods of control:
1. Mechznical control
2. Proiective equioment
D. llethods of zirosvheric testing:
). fccuracy and sensitivity
2. Lase of test

3, Sataldviis Cuele 0i%s:

A. Number and locaiion of employees exposed

B, Type and fresuency of expgsure
1. Preparation of survey forus

C. Vashing facilities and rmethods of removal from skin

D, lHechoniezl mathods of elinminetion of skin cortact

E. Perscnal hygicne educaiion

F. Possibilities and extent of community exposure to industriel
vaste

4. Pust Zxmosyre:

A. Sources of dust

1, Sand blesting operction
a, Silica dust
b. Toxic metal dust

2, Catalytic dust
a. Onerztors of Contact Lube Plant
b, "Turnaround” crevs
¢. llachinz shop employees
d. Yurdmen and veste handlers
e, Comunity

3. Rubber plant and other affiliated pluints
g. Tale exposure in Rubber Plont

5, Lirht ord Noiqn:

A, Couse of many compleints {Hecdaches, inefficiency, ete.)
Note: Survey not mzde (June-1S45, Health & Semitation Repori)
because of tile lack of a quelilfied verson
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A. Acid Plant

), Number of workers exposed
a, Acid plant operztors and maintenance crevs
b. Burning acid sludge and yurdmen
¢, Sludge Agitotor (Cause of nausea -“rong operatars not

¥no\n)

2, liethod of control
8. Vent and exhaust ventilation
b. Isolation
¢. Respiraiory protection

7. Heavy lleia) Ex-osurg:

A, Lead:
1, Nunber of workers
a, lead burners and helpers
b. Workers in viecinity of lead, dust and fumes
generation
¢. Yardmen and veste handlers (Especially incinerator
workers
d, Xnoek test laboratory
e. Pilot plant workers
B. Mercury:
1. Instrument men, jJanitors, laboratory workers
2. Isolation and enclosure
3. Housekeecping and physieal factors
4o Utidization of chemicols to remeove or to neutralize
spilled mercury
5, Study of work methods
6. Follow-up study to appraise instigated conirols
€. Chromates:
1. Laboratory workers
2. Velders
3. Janitors
D, Zine, cadmium, iron and others
1. Velders and helpers
2, Steel and iron burners

8, ¥Yolatile Solvenis:

A, fromatices
1, Benzene and homolegs
2. Aniline and horologs
3. C. S. (commound closely related to aniline and highly
toxic Li,A.C. 2 5 P.P.m.)
B. Chlorinated hydrocarbons
). Carbon tetrachloride
2. Trichlorethylene end other degreasing agents
C. Aliphatic or vetroleums
D. Alcohols, esters, ketones, aldehydes, etc.
1. M. E. K. lube plent
2, Laboratories
3. Bottle vashers
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onnxid azard:

A, Location and nucber of potential exposures
1. Too of stills
2. Knock fuel leboratory

10, Ceners) Industrial Sonitatiens

A, Weter supply
1. Fountains
2. Valves, submerged outlets, eross eonnections, ete.
3., ldentificaticn of drinking suzply from indusirizl supply
4, Sterilization of systen folleowing renairs
B, Washing and toilet facilities
1, Buildings
a, location
b, Size for adeguate fixtures end facilities
¢, Haterials and desipns that permit senitery cleanli-
ness
d. Screening against pests, insects and rodents
e, Ventilation and heating
2. Facilities
2. Tollets
b, lockers
¢, Veshbasins and showers
d. Deterpents, disinfectents, and hot vater supply
C. Yaste disposcl
D, losquito, fly, rodent and pect control
1. Foiscning and scfety in its uszge
2. Insect repellentis
e, Safety for continuous use
b. Effective lasting quelities
¢, Effective liaterials
é, tethod of cpplication

~

1, ystrial Tagte Nisnasal ods:

A, Atmosvheric pollution and its evzluation

B, Control meesures

. Siream and sea pollution
1. Toxie materiels
2, Pethogenic bacteria eentaminatien

D, Compilation 1dih Public Healinh and Other regulatery agencies'
codes

12, Correlation of Vaorkers' FExmosure vwith Cliniea) Data:
A, Basic standards for control of hazards
1. Bosed on clinical data
2, Based on good engineering practice

13. Serve as Segretarv of the Toxicitv Cornitige:

This cormittce to be composed of representatives from the
folloving departrments:

Production Industrial Relations
Hedical Sales
Research & Developrent Safety
13-200088s
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