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INDUSTRIAL EYGIERE SURVEY
MATE FOR

ESSO STANDARD OIL COMPARY

BATON ROUGE, LOUISIANA

FEERUARY 23 - APRIL 20, 1549

Arrangements for this survey vere made in 1548 through the of2ice of
Dr. R. C. Page, Cenerzal Medical Director, Standar?d 01l Corpany (KR.C.). It is a
part of a larger study whick will imclude four plants of the Esso Standard 0i1
Compeny, Serznia Refinery of Imperisl 011 Limited, and the Aruba Refinery of Lago
0il and Transport Company. Field work at all the plants will have been complet-
ed befcre the submission of this report. The field vork at Baton Rouge embraced
the period February 23 to April 20, 1949. Mr. J. F. Morgaz vas present at the
refinery for the entire period of the work, Mr. W. C. L. Hemeon spent two veeks
at the refinery, and Mr. George F. Haines, Jr., of the Foundation staf?, assist-
ed during a period of two veeks.

Persons in Standard 041 Company (X.J.) directly comcermed with the
vork ere Dr. Joseph P. Holt and Mr. N. V. Hesdricks; !n the Esso Standard 011
Company headquarters, Dr. John S. Decholm and Dr. Clyde M. Berry. At Baton
Rouge, the officiml contact was Dr. Howard Eansen.

During the course of the swurvey, close association was established
vith Mr. E. Stauverman, Jr., Mr. Roy E. Brady, and M, Stanley Day, of the

Safety Department.

The important conclusions of the survey are highlighted in the

"Surmary” sectionh of the enmsuing pages,

EM001611



SUMMARY

There are four principal classes of materials of significance in the
present consideratioms.

(1) Materials vhich are known from experience to cause slowly develop-
ing toxic effects when worzers -are chronically exposed to atmospheric concentra-
tions above certain levels, as lead dust, silica dust, benzol vapor, and the like.

The severity of exposure to this class in conventional manufacturing
processes in factory buildings can usually be appraised gquantitatively by analysis
0? the vorkroom air. Situstions in the oil refinery where this could be done
wvere few.

(2) Materials whose primary acticn 18 acute poisoning from short-time
exposuwres. The acute poisoning may be effected by a single exposure incident.
They usually bave po chronic effects at lover conecentrastions. Carbon monoxide
is an example. Asphyxiant or narcotic concentrations of carbon dioxide and
aliphatic hydrocarbon vapors are in this category.

(3) Materials, as acid gases, which are iritating to breathe, re-
pulsive, and hence, obvicus in their presence; therefore, these warcing proper-
ties tend to discourage exposures to injurious concentrations, except as they
occur in accidents.

(4) Msterials as PEN, Cq; and related aromstics vhich, because of
their physical or chemical relationship to classes of known physioclogically
active materials, may be suspected of having deleterious health effects but
about which there is no evidence from human exposures to permit of their
accurate clasaification. |
Iz the following tables, exposures of refinery employees tc materials

whickh are classifiled sbove are separated according to the evaluation arrived

EM001612
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LR e allad

gt in the cowrse of the swrvey. Table I su=mrizes the exposures where it was
sossible to comclude that a definite health hazard existed.

Table IT summrizes potextial exposures to substances definitely kmown
to be her=ful, but where our observations indicated the intensitly of exposure
to be within safe limits.

Table IIT describes the largest and most 4eportant class of exposures
vhere there is no-experience to guide cne to any definite comelusicn, but
vherein by inference (necessarily somevhat temucus), we are led o suspect the
»0581b1ility of hazardous comditions. In these cases, medicel supervision of
workers 1is indicated, so that by meens of pericdic exarination of special desigr,
any incipient heelth efZacts will be detected defore widespread development
occurs.

We have included in Table ITI the already recoc-ized potential car-

cinogen hazards in exposures to the high boiling cut from catalytic cracking,

wax pressing, OLA tars, and unkmown substances from alcohol manufacture. Rot

heretofore recognized is the possibility of oil mist inhalation in various
localities. Some measurements of oil droplet concentrations in atmospheric
suspension have been made 4in various locations.

Table IV summarizes exposures to materials vhich are conservatively
estimated tc be innocuous or of negligible toxdcity at the levels of concene
tratiocn encomntered in practice.

Table V summarizes recomrendations for mechanical improvement of con-
diltions in several iocaticns.

In general, and to the credit of the executive attitude at this
refinery toward safety and health, many of the hazards discussed in this report

hed already been recognized. Corrective measures have been instituted videly.

ErF0O01613



Table I

iv,

HAZARDOUS EXPOSURES TO MATERIALS OF KNOWF TOXICITY

Operztion
or Loecatiocn
—_—

Substances or Conditions

Erployee Group
Affected

Paracril Plapt

Catalyst Plant

Sandblast Sheds

Pipe Shep in
Chemical Pro-
ducts Division

Erick grinding
Shed.

Acrylonitrile—-by imkelation iz
vicinity of latex and coagulaticn
pots.

Chromic oxide, various other rav
materials and products--by inhala-
tion and skin contact.

Silica dust--by inhalaticn.

Metal fumes have produced symptoms
of metal fume fever.

Silica dust enters shed from
sandblast.

Cne or two process
mex.

The 13 catalyst
plant workers,

Sazdblaster helpers

Boilermakers,
velders, and
burners.

Cne man of Mason
Department.

=
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EXPOSURES 70 HAZARDOUS MATERIALS JUDGED TO BE WITHIN

Table II

SAFE LI/ITS

Operation
or Location

Substances or Conditions

Employee CGroup
Affected

r—

Butyl Rubber

Butyl Rubber

‘Fipishing

Building

Butyl Rubbdber
Reactors

Aleohel Plant

tnti-freeze
production in
Aleohol Aresn.

Paracril Plant

light 04l
Treating Plant

Shell St111
Batteries No. 16
and No. 17.

No. 2 D. & 8.,
"ydrogen Sulfide
Recovery Unit

Tetra Ethyl Lead
Blending Plant

—

Methyl chloride in vicinity of

reactors and in finishing building.

Safe usege by reascn of process
control, ventilation, and dally
air analysis.

Tale dust at packaging.

Aluminum chloride expcosure i8

controlled by wesring respirstors.

Inhalation of acetaldehyde is
at present prevented by uwse of
respirators.

Methyl aleohol exposures are con-
trolled by informed personnel and
nstural ventilation.

Acrylonitrile-~in control rooms
and in finishing building beyond
coagulation pots.

Lead--mist at ground level from
seration in doctor regeneration.

Hydrogen sulfide exposures slight
in receiving houses.

Leskage of hydrogen sulfide is
effectively prevented in the
process equipment,

Tetra ethyl leszd--satisfactory
control measures are practiced.

Gasoline anti-oxidants--skin
contact is unlikely in present
mode of handling.

Process and mech-
anical workers in !
these arsas,

Packers

Process workers in
the rescior ares.

A few procesg vork-
ergs in slcohol
depsturing.

Process workers

and pipe-fitters
assigned to the

area.

Machinists, pro-
cess workers,
except attendants
at latex and co-
agulation pots.

Process wvorkers
at ground level.

Still operators
and helpers at
the units.

Blending plant em-
ployees, machinists
pipefitters, and
laborers.

EMOOQL1615



Table IT
(Contimued)

Operation

or location

Wax Presses--
Plate Repair Shop

Wax Presgses~-Re- |
frigeraticn Unit

Grease Manue
facturing Plant

Light Ends Plant
and Gas Come
presscr Houses

Maghine Shop

Leed Melting
Pot {portable)

Genersal, at
Process Units

Underground Lead-
sheathed conduits

General, in fur.
naces of process
units anid boiler
houses.

Undergrowd Pipes

vhere digzing is
required to locate
leaks.

Barges, repair of

Tgnks in Tetra
Ethyl lesd Service
Refinery lab,

Printing
Standards

Substances or Conditions

Employee Group
Affected

S

Method of resoving suspected carcino-
genic material from plates before re-
peir acts to prevext skin contact,

| Paraffin Distillate, Foots Cil—

no importsnt expeosures OCCuT.

Dust of dry gresse ingredients. JNot
significant by reason of lov toxicity
or infrequent occurence of exposures.

Hydrogen sulfide {s generally zot a
chronic toxic hazard at those places
wheres it ococwrs in the process streams
because of the degree of confinement
and the ventilation of such places.

Metal spray and pitrogen cxides, safe
by reason of infrequent use of toxic
metals and outdoor locationm.

Insignificast exposure by resson of
low frequency.

Mercury, with reference to skin
contact with ligqudid.

Lead fymes. Infrequent occasgicn
2or fume evolution.

Bilica dust in furpace breakdown
and repair.

Heavy arcmatics boiling above TOOF,
skxin contact.

Lead fumes Zrom veldding.
Tetra Ethyl lead and residues,

Andline, Mercwry vapar.
Volatile solvants and procese liquids.

Plate shop
personnel

Process workers

Mechinists

1 Boilermaker
helper.

M. & I. workers
Electricians

Masons, laborers

Iaborers--exposures
are fairly well
eliminated by o~
sent control "
practices.

Welders

Laborers

Lab. personnel
Mackine operstors

E¥001¢€16
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Table TII

EXPOSURES CLASSIFTIED AS SUSPICIOUS BUT ABOUT WEICE EXPOSURE
AND/OR TOXICITY DATA ARE INCOMPLETE OR NON-EXISTENT.
MEDICAL SUPERVISION INDICATED.

Operation
or Location

Paracril Plant

Chemical Pro-
ducts==Steam
Cracking

Diclefin Ex-
traction Unit

Butyl Rubber
Firishing
Building

Iso-propyl
alcchol plants

Flare Stack at
Ho. 2 D. & S.

Light 041
Treating Plant

Substances or
Conditions

Employee Group
Affected

Acrylonitrile, in

sempling at
reactors.

Benzol in aromstic
distillate.

Arcmatic tars in
Bottoms fractions,
skin contact
gquestionable.

Benzol in aromatic
distillate,

Sublimation ofSTBN“
from extruders

Skin contact or
inhalation of
suspected carcino-
genic agents of
unimown composie-
tion may oeccur.

Exposures to hy-
drogen sulfide

fron the base of
the stack are un-
certain by reason
of variableness
of cutput, winds,
and work habits.

Litharge--possible
exposures at
ground level to
mist from
asration.

Process men

Process workers
at OLA-1l and
OLA=2.

Process workers;
pipefitiers as-
signed to the
area,

Process workers

About one-hal? of
the workers ia the
finishing building.

Process vorkers
and pipefitters
in the iso-propyl
alcohol plants.

Process workers
at new light ends
plant and mechan-
ical workers

called cccasionally

to this aresn,

Process workers
¢f the treating
plant,

Nature of
Possible Effects

—

Unlmown

Upset of urine
sulfate ratio in

girple exposure
ceses; blood

changes in cases
of intoxicatiocn.

Cancer (?)

See above descrip-
ion for benzol.

Bladder tumors are

caused by
A-naphthylamine.
Cancer (?)

Irritation of eyes
and respiratory
tract.

Incresged lead n
urine and blood
after exposure.




|

< 4

Sweaters

Solvent de-waring
(MERK} Flant

Greasse Manufac-
turing Plant

Lube 011 Treating

Phenol Treating
Plants

!
i

\
i

{ Thermal Cracking

Units

and oil, possidly
carcinogenic, de-
pending on prior

treatmant of the

stock.

Vspor of benzol, -
occurs in low con-
centrations in
vorking areas.

Inhalation of

Process vorkers,
machinists and
pipefitters as-
signed to the
unit.

Crease Plant

zists and skin
contact with
grease ingredients
and products.

Sulfur dioxide or
sulfuric scid mist,

Phenol vapor

041 mist and vapor,
including clarified
oll from catalytic
cracking,

employees.

The problem of
irritation may
be critical in
exployees in
agitator area
having unusual
pre-disposition.

Workers at Fhenol
Plant, especially
sexmple takers and
pipefitters.

Sample takers and
other process
people, pipe-
fittars assigned

to the units.

ool

Upset of urine
sulfate ratio in
simple exposure
cases; blood
changes in cases
of intoxication.

Unknown

Abnormal tooth
decay; upper re-
spiratory
irritation.

Unknown

Cancer (?)

EMO0161¢

Table III
(Continued
Operaticn Substances or Employee Growp Nature of
or Location Conditions Affected Poggible Effects
= e —
Wax Presses Wax, Paraffine Lube and Paraffine | Cancer (?)
Disti{llate, Foots— |employees, machin.
041, Pressed 04l-- {ists, and pipelit-
as liguid or in ters assigned to
the form of mists. [this area.
Yax Presses-- Paraffine Distil- |[Machinists and Cancer(?)
Refrigersation late, a suspected |pipefitters in
Unit carcinogen. repairing coolers.
Crude Scale Wax Crude scale wax Pipefitters. Cancer(?)




g

Cracking Units

Power and
Boiler Houses

Barisol Plant

s

Machine Shop.
Disaggembly to
re-agsembly Shop

Pipe Shop in -
Petroleun Proe
ducts Division

elurry oil vhen
encountered either
as ligquid or as
mist at hot oid
puzps.

S{lica-aiumina
catalyst-~dust
inhalsticn, also
entry into eyes.

Noise

Carbon tetrachlor-
ide, ethylene
dichloride.

Aromatic tars and
oils boiling above
TOO°F, spilled
from undrained
equipment and ac-
cumlating on the
ground.

Lead fimes mmy be
encountered in
fature work on
bonded lead pipe.

Nature of
Poseible Effects

Table ITT
(Continued
Opersticn Substances or 'Exployee Group
or Location Conditions ‘JAffected
S ea— -
Steam Cracking- Aromatic distillste|Sample takers and
Units in Petro- because of denzol |other process
leum Products contant. pecple, pipefitters|
assigned to the
units,
Aromatic tars and
clarified oil from
’ catalytic cracking.
ratalytic Clarified 011 and |Process people and

mechanical crafts
assigned to these
wmits, especially
pipefitters.

Sigrificant for
piperitters,
welders, masons,
and laborers.

Fulletime employ-
eeg of these
places.

Former process -
wvorkers end pipe-
fitters and
machinists former-
ly assigned here,

Machinists.

Boilermakers,
velders, and
burners.

=

The same signs of
exposure and ine
toxication outlined
for benzol
previously.

Cancer (7)

Cancer (7)

Eye irTitation;
lung abnormali-
ties (?)

Impairment of
hearirng

Cancer {(7)

Increased lead in
urine and dlood as
evidance of
exposure.

Liver abnormalitias

EMOCL1ELY
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Table ITI
(Continued
Operation Substances or Employee Group Rature of
or Location Conditions ' Affected Possible Lffects
S ~ RS R

Lead Burners

Shops at No. 3
Acid FPlant and in
Chemical Products
Area

Main Electric
Shop

General, through-
out refinery

Disposal Dump

Bubble Towers
throughout
refinery

Tube Cleening,
general

Vertieal Soaking
Drums at Thermal
Cracking Units
Condenser Boxes
at Thermal
Cracking Units

Paint Shop

General

Asphalt Processing

Lead fumes, espec-
1ally from bomding.

Varscl and Xylenes

Solvent vepors
from cements for
insulating
materials.

01l smoke, fumes,
and mist. (Heavy
aromatic vastes)

Eydrocarbons from
gas o0il to heavy
tar. Skin conmtact.

Coke dust

Skin contact with
tar apnd coke from
thermal cracking.

Skin contact with
tar.

Inhalation of bene
zol in use of
paint remover,
Frequency is
mknovn.

Benzol occwrring
in other paint
products.

Migts and vepors

Shop electricians

Insulstors.

Laborers

Laborers

Laborers

Laborers

Laborers

Painters

Painters

Asphalt workers

Increased lesd in
urine and blood as
evidence of ex-
posure,

Irritation of eyes
and pose, nervous
and digestive dis-
orders.

Cancer (?)

Skin effects.
Cancer (?)

Respiratory
disorders

Skin effects.
Cancer (?)

Skin effects.
Cancer (?)

Upset urine
sulfate ratic in

simple exposwre
cases.

Upset urine sulfate
ratio in simple
exposure cases,

Cancer (?)

EM001620
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Table IV

EXPOSURES QOF LOW INTENSITY TO MATERIAIS OF A LOW ORDER QP TOXICITY

Operation
or Location

Substances or Conditions

Zmployee Group
Af.ected

Paracril Plant

Butadiene BExtracs
+ion Uit

Iz'soprene Extrac-
tion Unit

Dioclefin Extrace
tion Unit

Butyl Rubber
Plants

Alcohol Plants

Lizht 011
Treating Plant

Tetrs Tthyl Lead
Blernding Plant

Propane de-wvaxing,
de-oiling,
de-asphalting.

Wax Filter Plant

Lube Pilter
Building

Specialty Stills
(1929 Plant)

Generally,
throughout
refinery.

Generally,
throughout
refinery.

—

Butadiene vupor

Mono- and di-olefins

Butylenes

Acetone

Zinc sulfate, stearic acid, and zinc

steasrate.

Hydrocarbon feed stocks and low-
molecular weight products and
by-products.

Pet>c Greexn D Dye.

Petroleu= dyes

Propane

Bauxite

Dust of Attzpulgus clay.

Petroleun vapors

Welding fumes

Fumes from burning coke deposits.
Good ventilation 1s provided.

Process and
mechandeal.

Process and
mechanical.

Process workers
iz reactor group.

Process and
mechanical.
Treating Plant
poTters.

Blending Plant
workers.

Welders and burpers

Welders

EM001621
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xis.
TARILE IV
(Comtimmed) -
—
Operation Exployee Group
or Location Substances c¢r Conditions Affected
I R e —
Catalytic Asbestos Placed in this
Crasicteos Uni< 1 4able vith reference
$° &xposures at
tnarownd for
wvelders, masons,
. laborers.
M. & I. Shops Varsol vapor
U0P Poly Plart El 811 Dust Laborers
Reilroad Car Brick Dust laborers
Unloadizg
Bricklsying Brick Dust Masons
sites
e AN
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Table V

xiil.

RECOMMENDATIONS FOR MECEANICAL IMPROVEMENT OF CONDITIONS i

Operation
or Location

Substances or
Conditions

Paracril Plant

Butyl Rubber
Plant

 Butyl Rubber
Finighing
Building

Catalyst Plant

Tetra Ethyl Lead
Blepding Plant,

Greasse Maruface
turing Plant

Lube O11
Blending

o’
Machinists' PUHF
Disassembly and<
Reassembly Shop

M. & I. Shops

Main Electric
Shop & q

i "F;

Acrylonitrile vepor

PEN

Talc dust.

Dust of chromic
oxide mnd a variety
of other materials.

Gasoline dyes.

Migt of grease in-
gredients and
products.

FX 4

Liquid material

spilled from pumps,
etc., some of vwhich
may be carcinogenic

Spilled mercury

Xylol vnpora&))'

Remarks

o

Type of Mechanical
Remedy Applicable

Inhalation of dust

dring preparstion
of scluticn.

At packaging of
Pinished produst.

Multiple dust
sources throughout
the bulliding.

Dusty for short
periods during
preperation of
solution.

Disagreeable
odors and mist at
solution prepara-
tiozn.

Exposure not
hazardous at
present., Chance
for future
accumilaticn.

Improved hood over
coagulation pot.

Dust respirator on
exposed vorker,

Izxproved hoods to
capture dust at
scales,

An extengive ex-
haust ventilation
system for the
placnt.

Use of respirator
by the one person
who shovels dry ~
dye.

Improved hoods

over heating,
saponification,

and mixing kettles.

Extaust hood.

Installation of

£%

A G o

Vo

o

floor drain benezth
disassembly loca=-
tien.

Improved floor -
surfaces to facili-
tate cleaning.

Exhaust hood for
spraying.

se
(4
Lo
th\

~N
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Table V
(Continued)
Qperation Substances or Type of Mechanical
or Location Conditions Remarks Remedy Applicable
—
Sandblast Sheds | Silica dust. For 'protection of |Confinement of
sandblast helpers silica dust.
and others in
vicinity.
Paint Shop Paint removers Exhaust booth.
3 likely to contain
benzol.
Pipe Shop, Metal fumes. Welding non- Local exhaust Pj’;
Chezical ferrcus alloy systex, v
Products Ares pipes.
Catalytic Catalyst With reference to |Respirator should
Cracking Units wvelders' work at be worn beneath
turnarcund, welder's hood,
Lead Burzers Lead fumes GCeneral rocm ven- |Local exhaust
Shops; at No. 3 t{lation does not |system. \‘j.
Acid Plant and effect dllution of o
in Chemical fumes dbetween torch] ot
Products Ares and bucneris nose. \‘\.‘
2
Refinery Mercury vapor Igz"ove 2loor
Laberatery: (as surface %o
Analysis Rooum facillitate cleaning |
014 Boiler Shop ( Fumes from pre- Question of nickel |Extensien of hood | A
heating Hastelloy |carbonyl forma- over furzace. c
D tubes. tion.
e —
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PROCESS WORKERS
CERICAL PRODUCTS DIVISION

CRACKING DEPARTMENT

Peracril Plant.

The principal process invelved here is the polymerization of butadiene
and acrylonitrile. Other substances besides the reactacts ars:

Daxad 11

FX 441 (di-tertiary-butyl-pera-cresol)
Caustic sode "

Acetic acid

Lorol mercaptan

Hydroxylamine hydérochloride
Candellila wex

Superloid

Nizber of Emnlovees and Their Principel Stations. In the fipishing

oullding, three or four men per shift spend most of their time at the station
alcogside the drying oven. Ope or +wo men are active at the cocaveyor line where
Tutber enters the drying oven. Three or Zowr men are engaged fairly steadily at
the packeging end of the couveyor. Omne mar fntermi<ienily tends <he control
parel tekbind the coagulation pot. It is estimated that he is ir this locality
approxinately hal? of the time.

Reactor Control Room. One man per shif4 works here fairly steadily.

Control Room Over Strippers. One man works here full-time per shift.

In addition to the above locations, there is intermittent attendance by the per-
scnnel already mentioned to the reactors, pumps, refrigeration unit, feed drmxrs,
storage shed, etc.

Exvosures Incident to Normal Operation. Attention was directed prin-

cipally to the possibility of inkalation of vapors of acryloni+rile. This was

dcne for two reasons: Pirst, the probable toxicity of acrylonitrile to man, as

Er¥001625



indicated by animal experiments, is greater than with other materials present in-
+his plant; secondly, the properties and the quantities of acrylonitrile, and
the conditions of its use in the process, indicate a greater chance for abscrp-
tion of this substance by the men than for the other substances used.

Appreciable cancentrations of sccylopitrile are most likely in the
vicinity of the coagulation pot in the finishing building, because at +t:is point
the. product and reactants first resch an umenclosed vessel. An exhaus<t hood
stands several feet over the top of the pot.

Megsuremesnts of acrylonitrile vapor on the platform near the ccntTol
panel showed 90-180 parts per million in samples collected over a periocd o
several hours on two di{fferent days.

Sarples collected ip the following locations showed negligible or
trace azmounts of acrylonitrile vaper in air:

(1) control room at reactors

(2) control room over strippers

(3) entrance end of drying oven in Zim<shing building

(%) operator's desk in finishing building

Concentrations at other outdoor locations, such as the vicinity of re-
cycle pumps, charge pumps, knock-out dmms ?c: co=pressors, and chargce doums
would also be expected to be negligibly low. The question of the pgssibii.tty oz
fairly high exposures at repeated intervals in the act of sampling the reacticn
mixture for completeness remains open. Sampling commences at the reactors about
four to five howrs after the start of reaction and continues thereafter for the

duraticn of the reaction. Samples are taken with increasing frequency until the

“rate of once every 20 minutes is reached. We obtained an estimate of ap average

frequency of approximately once an hour. There is undoubtedly some vapor expos-

ure et sampling, as evidenced by the strong odor in the vieinity of the sarplicg

-1nes. EM00162¢



Inforzmation is lacking on the effects of prolonged or repeated iphala-
tion of acrylomitrile in known comcentration ranges by man. The published maxdi-
mun allowable concentration for this substance is 20 parts per million. This
figure vas arrived at after animal experimentatiozn by the U. S. Public Health
Service. Guines pigs and other species showed kidney dazasge. An observaticn
ves made that the action of acrylonitrile resembled that of insrganic cyanides
for which 20 p.:,;.m. ked previcusly been accepted as the limit,

‘ We conclude from owr observations at this plent that there is some
possitility of chromic imtoxication frox prolonged work in the vicizity of the
Tex and coagulation pots. Extension of the exhaust hood face to the level of
the top of the pot would effeciively reduce acryleniirile concentrations on the
working platform. Close medical supervision of men werkizg in this area is ad-

visable.

Steerx Crackinc Plar+ts, No. 1 eand No. 2.

Materials and Processes. Gas oil is cracked iz <he presence of stea=
——

to produce ethylene, propylene, butadiene, an arcmatic distillate contairing

isoprene, aromatic tar, heavy fuel oil, gas oil, _and some residual gas. A clay

——— e

treating plant at OLA-2 removes a gumcy polymer from the aromatic distillave.

Exvosures. In the routine operation of these units, exposures to in-

balation of vapor are infrequent. The men spend most of their time ip and around

the control houses which are isolated from process materianls. The necessity for
collecting samples, making valve adjustmeznts, inspecting equipment, and making
changes in operation takes the men t0 areas where vapors may occur. This process
equipment is ocut-of~doors. Time spent in such areas is of short dwation. Vapor

exposyures are of short duwration and infrequent.

Skin contac+t with the trocess material does net ceouwr in zmesmal
gEM001627
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operation. Unusual events may cause spills and leaks necessitating contact,’
rrincipaily with the hands and feet.

Significance of Exvosures. The aromatic distillate is imporitant toxi-

cologically because it contains benmzeme, toluene, and xylene to the extent of
approxinately 29 volume per cent. Another 12 per cant of the fraction corsists
of arcmatics boiling between 302°F. and approximately 450°F. It is irpossible
to obtain a knowledge of copcentrations of these substances in air vhich may be
‘enc:untered in those infrequent occasicns when exposures occur because of their
transitory neture. Since benzene is the most toxic and most volatile compoumd
in this group, evaluation of exposures to it is of paramount impertance. Eval-
uation uzder the supervisior ¢f the medical depariment, on the basis of urine
sulfate ratio deterzinations for +he group of process pecple most likely to be
exposed is recormended. A discussion of this evaluating technigue occurs in ihe
arpencix.

The aromatic tars produced at these units are included ir the progran

for control of suspected carcinogenic materials. Purps, vessels, and lines con-
taizing the <ars have been lsbeled and precautions have been put in force. Con-
tact with these tars by process people is infrequemt, agcording to owr cbservaiia

of nermel processing activity.

Butadiene Extrac+tion Plants.

Materials and Processes. A product strean from gteam cracking con-

taining C4 mono and dioclefins goes to butadiene extraction wnits 1 and 2 for re-
moval of butadiene. The process includes the preparation of cuprous amsonium
acetate, its reaction with the hydrecarboms, aad Wie subseguent seperaticn of

Sutadiene. One ammonia refrigeration umit serves the two extraction plants.

Tertiary Suryl catechol is added to butadiene as it goes to storase
ErO0LEZE
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in the following manmer: The inhibitor is removed from the can or fiber dmm in
vhick it is received; it is melted in a pressure dmm, dissolved in butadiens to
make a concentrated solution, and is then metered into the butadiene on its way
to stcrage. A coutrol house for the extraction plant is isolated, materials of
great toxicity ere not present, and exposures of men by skin coztact or inhala-

tiocn are not ‘frequent in pormal operation.

Zsobutvlene Extraction Units Ros. 1, 2. and 3.

Materiels apnd Process. Butylene streams Irom the petrolewm products

division and from the butadiene extraction urnits undergo sulfuric ascid extrac-

tion. Isobutylene and butylenme are the products.
Exvosures. Prolonged vapor exposures 4o nct ccowr in the norzal cpera-

<ion ¢f this plant.

Siznificance of Exposures. The feed stock and products ere sizmle

asphyxiexts and anesthetics. Very high concezratiocns for a prolenged pexriod
vould be necessary for the anesthetic effect to be noticed. Heelt: hezerds at
these plants consist only of the accident hezerd connected with the handling of

sulfuric acid. Extensive precautions are taken.

Diclefin Extraction Unit.

Arcmatic distillate disc.ssed under the heading "cracking plant” is
treated at this unit for the removel of isoprene. It will be recalled that in
tkis stream, benzene, toluene, and Xylene make up a fraction amounting to 29
volume per cent of the total. Opportunities for exposure are approximately the -
sene as at the cracking plant. Similar medical control 1s reccmmendea for the
Zex who work here. Vapor concentrations iz the air at breathipg level of wvorkers .

a7 the unit are too tramsitery o Dermit appreisal of the hezerd oz +he tasis of



BUTYL RUEBER UNITS
: .

There are three sirilar polymerization units, two or vhich are operat-
ing. COne finishing building is in operation.

Materisls and Process. Isobutylene and isotrene sre polymerized to fom

butyl rubber. Aluminum chleride is used as a catalyst. Spenmt catalyst is hydro-

lized, neutralized, and discerded (2,000 pounds of aluxinum chloride are received

and used every 10 days).

Methyl chloride: This solvent finds large scale use as a carTier

foer *he resctants and as a sclvent for the catalyst. Methyl chloride is stTipped
froz the polymer slicry, pwified, and reused. (Loss of methyl chloride is in

the rarge of 12,000 to 15,000 pounds per day. Of this amownt, 4,000 pounds re-
presexts the uneaccounted-for loss.)

Caustic solutisn: Caustic is used in neutralizatiocr o2 hydro-

chloric acid.

Zinc steerate: Zinc stearate is formed at the plart IZrom stearic

acid, zinc sulfate, and caus<tic. Its productiocn 1s or a small scale, amounting
to six batches in a 2h-hour period. Zinc stearate for both polymerization units
is formed in one location.

Phenyl-beta-nach<hylarine is added as an inhibitor. It is re-

ceived as a dry powder and about six times a day, a solution containing six

-—

4

shovelfuls of powder is prepared. Its use amounts 1o about 180 pounds a day.

————

Xylyl merceptan is used as a plasticizer, It is made up iz kero-

sene solution and is added to the rubber at the extwudars in the finishing build-
ing.
Talc is dusted onto the finished product prior to packaging. -« -

—
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Expeosures. -

1. Control houses for the two polymerization umits ere isolated frem
the process units. The 12 men per shift who conirol the polymer units spend the
greeter part of the time {n and arcund the control houses. They are, therefore,
isclated from expusures to vapors esceping froz the units. Insttiments iz the
contreol house are of the receiver type except for the speciTophotometer rooz in
?a.ch house, which has gtresm lines bringing small amounts of the volatile re-
action mixture into the instruments. These rooz=s gre well-vertilated by doth
exhzust and supplied air systems.

2. Manufacture of zinc steerate. This batch-wise process is perform-
ed twice a day by ope man. Techmical stearic acid ard zine sulfate are added by
shovel t0 a reactor. Stearic acid is pon-texic ard non-dusty. The techzical
Srade contains other fatty acids as impurities. They are likewise ncn~toxic.
Zinc sulfate 15 a material of lov toxicity. The actual +<ime spent in moving it
to a reactor is so short that,even 1f dust arose, exposure time would be practi-
cally pegligible. 7 /g

C/
3. Preparation of FEN solution. Twice per shift one man moves s5ix

shovel®uls of the powvder imto a solution drum. It might be expected <hat in sc
doing there would be some contact between the material and the skin, and that he
might inhale gome dust. PEN itsel’ has not caused any acute toxic effects at
this installation. The possidility that ome or more of {ts cancer-forrring homo-
logues might be present as an impurity is sufficien® to make advisable the use of
& respirator during the time the material is being transferred. -

k. Preparation of aluminum chloride solutiom. This irritating and
dusty operaticn, faor which a respirater is worn, is performed by cne man in about

10 minutes every third day. Handling this raterial 45 & nuisance, but Dot &

heal+h hezard.
EMOO016321



‘5. Suparvision of reactor performance requires periodic visits several
times per shift on the part of the process men 1o the pump and resctor aress.

The purD areas bave roofs, but no side walls. The reactors were formerly ea-
closed in & building., These buildings have had a section of the side walls re-
moved for increased ventilation. At the time when we were gesrching for areas of
possible highk methyl chloride concentrations, there vas great air movement tkrougd
these remtc::z:~ buildings, which precluded the possibility of accumulation of highk
concentrations.

6. Fizishing building.

(a) Attendants at Oliver filters and vibrating screens: This is
the location where one would expect most intimate association of men with the
vapor of methyl chloride. Vapor concemtrations are controlled by proper vacuum
on strippers preceding this step in the process, and by exhaust veatilation over
each filter and screen. Two men per shift spend part of their time at a distance
o about 30 feet Irom the line of filters and screens. OQOccasionally each day,
men mount the platform at each of the units. Routine spot checks by the chemi-
cal products labeoratory and owr own analysis of the samples collected over one
and one-half howr periods showed less than 10 P.p.R. in the immediate area of
screens and filters. '

We are satisfied that the efforts which vere made to control methyl
chlcride vapors, after the poisoming cases of 1943-LL, are effectively operating
todry.

(v) Tumel dryers. These are exhausted and vapors discharged
cutside the butlding. In cur experience, men are seldom close to the dryers.

(¢) Extruders and milling machines. There i full-time attendence
by several men at these machines. Visible atmospheric contaminatiorn probably
corsists of water vapor, oil mist, FEN fumes, and possibly kercsene end xylyl

A A -
- - —

-
- e
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A deposit of scum was observed on the overhesd roof stymctures in this
vicinity, representing the a::cumﬁ.e.tion since the plant vas put in operation.
Exazinetion of the scuz by the chemical products laboratory skowed it to consist
essextially of phenyl beta-paphthylamine. To -obtain an estimate of the amount
that might be put into the air by sublimation from the extcuders in the course
of a day, we learnmed that 180 pounds per day are used. Of this amount, the majer
portion leeves the product in weter drainage o the sewer fron water-rubber slurzy
end by separation of fine par<icles for subsequent bicming. The loss by subli-
paticd is considered by the process heads to be mizor, probadbly less <harn 1 per
cent of the amount added, cr 1.8 pounds per day--equivalent 40 500-700 milldi-
grams per minute., Considering the vastness of the rocz, the exhaust ventilation
8t some points of escape, and the convection curTents fron the hot machinery and
materizls that would tend to remove sublimed material Zroz the sreathing zone of
workers, it is difficult to believe that vepor exwosures are significent. Yet
the demonstrated carcinogernicity of gseveral arcmatic amines clcsely related in
struttire and physical properties to phenyl-beta-naphtihylermine, specifically
Benarbthylasine, and the possibility <hat some of these may oceur as impurities
iz the commercial product, make it advisable that this situation be carefully
evaluated. Ir medical examimaticn of workers from this section, particular at-
tention should be directed to detection of cancercus or pre-cancercus manifesta-

ions of bladder abmormalities, until it is flnally clear that no such hazard
exists.

(d) Talc dusting and rubber packaging. About five men work full
time on the packaging line. There is a dust exposwre on the pﬁrt of %the men who
remove slabs of rubber from the conveyer to the paper cartons. Concentrations
vere found to be in the range of 9 to 15 million particles per cubic foot. Hoods
provided for this job are ineffective because of their size ané conmtour; for 2x%-

e=rle. ecch an must weith each peclage as it is 2L1led. The sczls s vt
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enclosed in the hood. EHe rmust frequently add a piece of rubber to the package
on the scale. Talc dust is dispelled imto the air by this operaticn and 1is not
captured in the exhaust line. The results of dust counts from samples zollected

at the breathing level of each of the packagers are tabulated in the Table.

Pable 1
DUST CORCENTRATIOR--TAIL DIST IN BUTYL EUZEER FINISELDG BUILDIG

Concentration | .
Parple Elapsed Million particles
Desigoation Time Sazpling Location per cubic foot
-~ o ]

63 8 min. | At breething zome of 3rd packer in 16

line of 3, packing at norzal rate.
64 5 miz. | At breathing zome of 2nd packer in 12

line of 3, packing at normal rate.
és 6 min. |At breathing zome of lst packer in 8.6

line of 3, paciding at npor=al rate.
66 L min. At breathing zone of man dusting cut 8.5

glabs of rubber for re-rm through

extruder, dusting by means of wroom

dipped in dust. There are L men working

together, dusting and sawving slabs of

rubber. This is sbout 60 feet from

the talc dusting machins.
67 5 min. General air sample throughout the area 2.6

described in 66.

—

It is probable that concentrations of talc dust which were found in

this locality constitute only a nuisance. It is tTue that there have been re-

ports of ppewumoconiosis from inhalastiorn of dust in talc mining and milling, out

concentraticns responsible for these occurrences were in & much higher rernge than
those we found. Some state codes reguire that concentrations of ¢alc dust e LTt

telow 15 =.3.c.f. Elimdnasicn of the nuisance by iztrovement iz ventiloitioo
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(e) Utility men. Several men vork at such jobs as preparing
stock for re-run. They are frequently in the immediate vicinity of the tale
dusting and milling machines.

(2) Miscellaneous groups of supesvisors, physical and chemical
testing men, etc., work at verious places around the west end of the firishing
ouilding. Their exposures to dust, mist, and vapers would be irnfrequent and
of short dwration because most of their time is spent ir areas remote fror the

processes.

AICOECL PLANTS

Corplete protection of the heelth of vorkers in the productior of ethyl
and prcpyl alcchel requires that three seperate and distizmet problems be recog-

nized, evaluated, and controlled.

Accident Hazard. The 2irst of these is an obvious accident hazard

ccrnected with the use and handling of large quantities of sulfuric acid. This
problex is well understood at the plant. Effective cootrols are practiced. They
consist of provision of protective clothing, safety shovers, and certain mechani-
cal features of process wmits.

Blending Agents. The second problem is comnected with the use of cer-

tain toxic materials as blending agents and denaturants. Acetaldehyde iz the

STincipal denaturant for ethyl alcchol produced at this plant.
It i5 irritating to the mucous mecbranes when inhaled as a vapor and,

for this reason, will not be tolerated by men for perilods long enough to glve

‘any evidence cf systemic damage.
Depaturing with acetaldehyde takes place in & bullding under govern-

BNt supervision. We did not see the densturing process during the course of owr
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for use in the buflding, which has only natural ventilation. We believe that
use of respirators is sufficient precaution against inhalation of acetaldshyde
vaper .

Methyl alcohol is used ccczsionslly as the depatwrant for ethyl alco-
hol and is used quite frequently as a blending agent with iso-propyl alcohel in
menufacture of antifreeze,

‘ Continued exposure to vapors of methyl alcohol may lead 4o chromic
poisoning which is characterized by irritstion of the mucous membranes, possidbly
leeding to bronchitis end pulrcpary affections whick nay be associated with
needache, tirmnitus, tremors, local arnd multiple newritides, and more or less
severe visual distirbances (Flizy and Zernik, 1931).

The foxicity of methyl alcchol is well-respected in this plect. We
sav the precautions which are provided at tbe blending site and at the loading
racks. Most of the work cormected with blending and loading of methyl alcohol
takes place out-of-doecrs. The possidbility of prolonged inhalation of signifi-
cent cencentrations of methyl alcohol is remote.

The hydrocarbon feed stock for both alechol plants and the principal
products of these plants are toxicologically in the class of narcotics. Inhala-
tion of concentrations necessary for narcotic action does not occur. There is
no evidence of systemic poisoning from ethylene and propylene or from the alco-
bols and ethers which are derived from them.

Carcinogenic Problem. The third problem at these plants is one which

has risen in the Bayway alcchol plant and in the plant of one other company
manufacturing iso-propyl alcohel from propyleme. Statistical studies have re-
vesled an abnormally high incidence of cancer among men vho have worked in these
plants for more than ten years. Cancers of larymx, pherynx, and nasa’ sinuses

have occurred. The lccations of these lesions suggest that there might be some
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way in this company and in ope other company to determine, if possible, what
substances in the occupational epviromment mRy be the carcinogenic agents re-
sponsible for these lesiops. Without going into detalls of these research pro-
grams, 1t will suffice tc mention that the possibilify of air-borne nickel car-
bonyl having its origin in some of the nmickel alloys i= the process equipment is
being investigated. Another path of the investigation leads to an attempt to
i.dentiry certair poly-cyclic hydrocarbons which are imown as carcinogenic agents
in the by-products of the action of sulfuric acid on propylene. ‘The current
problem at the 3aton Rouge alcchol plant is to detercine, if possible, vhether
the same conditions which give rise to atmospheric contarinacnts in the working
environment at the Bayway alechol plant exist at Baton Rouge. Severzal notable
diflerences are readily spparent. For example, ée propylene stream coming to

f.he Baton Rouge alcohol plant is much purer than the stceax processed at Bayway,

at present and in the past, Secondly, a lower concestration of sulfuwic acid is
used at Baton Rouge. This results in a lesser amount of high molecular weight
side products. Thirdly, the physical arracgements of the plant at Baton Rouge,
which 1s & new modesm plant imcorporating all improvements in design up to seven
yeers ago, are completely different Zrom Baywsy's plant. The matter of the en-
closure of process equipment ig the most striking diffarence. Whereas at Batem
Rouge we find a minimm of enclosure, Bayway has all processing equipmsat follow-
ing the hydrolysis step indoors. At Bayway, the control rooms and stations for
performing tests on product and reactants are im mmch closer proxiwity <o strip-
ping stills than at Baton Rouge. Maintemance at Baton Rouge is more successful
in keeping the process materials in closed systems because of the newness and
“improved quality of the equipment.

These remarks serve only t¢ f1llustrate the kind of d4fferences that

Tight be significant in the fine) deterciration of whether two plezts have 2

A et e -
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If, indeed, the cancer problem at Bayway has an occupational crigin, the condi-
tions whick permitted its occizrence may have existed Iin the earlier yesrs of
elcobol operations at Bayway, and changes in equipment and process material over
the yeers may have eliminated the causative factors. Occupational cancer more
frequently than not requires a long period of time %o reach the stage vhere it is
recognized clinically. Bven if there are conditions at Baten Rouge favorable to
‘the development of cancer, it cannoct be expected €0 be recognized clinically &t
thls tize. Investigation now for possible causative factors is aimed at the pre-
vention of illness in fuhire years. Success, even if cormletely attained, will
not be known.

On the basis of owr observations at both Bayway and Baton Rouge, we
can suggest that certsin steps be takenm:

First, that investigaticn of alloys in use at the plant, their products
of corresion, and the possibility of air-borme nickel carbomyl be carried on si-
m:ltaneously at Baton Rouge.

Second, we recommend that close attention de paid to the manner of
drawing sarples at the various sampling locatioms &t the aleohol plants. Because
of the frequency of drawving sarples and the obviocus splashing that occurs, we conr
gider the sempling act to be one of the most important sources of contact between
opersting persommel and the materials that are being processed, High tempera-
tures and obvious splashing suggest the existence of migt and vepors at the
sampling locations.

Third, frequent physical examinations of all the employees at the alco-
bol plants and selective placement of men are essential. What is apparently a
localized site of attack suggests that persons with upper respiratory affections
and chronic sinusitls are unacceptable for work at the alcohol plants.

The fourth suggestion is that the medical depar<ment astetlish close

EM001638
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cancer problem would have been greatly facilitated hed the medical department,
upon beccming cognizant of the problem, had recourse to & log of process and
equipment changes over the course of the years. At Baton Rouge, it is still
eerly encugh to establish a system whereby all ixportant changes which might
have & bearing on futwre health problems can be made available for joint study

by the medical depariment and the process heads.

CATALYST PLANT

This plant is engaged in 4the batchwise production of e veriety of solis,
granulated, powdered, and pellet products for catalysis of reactions carzied ocut
in several refineries. The vype of product depends upon ciwzrent demand. Produc-
tion of a specific catalyst may last for several days, severzsl weeks, or several
months. About a dozen men are employed in the plant.

A 1list of chemicals and other rav materials used at the catalyst plant
during the last five years appears as Table 2, below. A brief discussion of the
toexicity of several of these campourds follows.

'I‘c:ic:’."_‘z. cf Some Chemicals Used in the Catalyst Flant.

Molybdenum Tricxide., vowder: Ingestion, injecticn, apd inhalation

experiments have indicated that acute toxicity of molybdemum compounds, including

molybdic oxide, is appreciable, but fairly low. I‘\cs toxicology in industrial use
has not beern sufficiently well studied to warrant an assumption that it is non- ’
hazerdous. Uncontrolled dustiness of this compound should not be permitted.

Tunzstic Acid: Ingestion and injection experiments with animals

bave led to the conclusion that this metal is more toxic than molybdemum. Toxdi-
cological data from industrial dust exposures to tumgsten compounds 45 lackicng.
Uncontrelled dust exposures should be avolded on the basis of uncertainty of

g--eets. EM00L639



PTable 2

CEEMICALS AND OTHER RAW MATERTALS USED AT
CATALYST PLANT DURING LAST FIVE IEL3S

Approxingte Weight of

Material Materials Used
e ————————— RS R —— -
Activated Alumina, 2-4 Mesh 1,500,000 Lbs.
Iron Oxide, Powder %00,000 Lbs.
Chromic Acid, Flakes 30,000 Lbs.
Coromium Nitrate, 50 Percent Concentraticn 50,000 Lbs.
Activated Carbon, Pellets 100,000 Lbs.
Molybdenoum Tricxide, Powder 200,000 Lbs.
Super?iltrel Clay 100,000 Lbs.
Ball Clay 60,000 Lbs.
Nickel Hitrate, Crystals 80,000 Lbs.
Nickel Carbonate, Powder 20,000 Lbs.
Tungstic Acid 100,000 Ibs.
Eydrofluoric Acid, 60 Percent 15,000 Lbs.
Magnesimm Oxdide 15,000 Lbs.
Phosphoric Acid, 85 Percent 15,000 Lbs.
Codalt Sulphete, Crystals 80,000 Lbs.
Naphthenic Acids 130,000 Lbs.
Nickel Sulphate, Crystals 150,000 Lba.
Anhydrous Ammonia 50,000 Lbs.
Sulphuric Acid, 98 Percent 75,000 Lbs.
Sodium Hydrosulphide, 45 Percent Solution 450,000 Lbs.
Potassium Fluaride, Crystals 500 Lbs.
Caustic Soda, 100 Percent NaOE 25,000 Lbs.
Copper Eitrate, Crystals 7,500 Lbs.

_ S e R

Hickel Salts: Apimal experiments have ahown d&inite toxicity of o
nickel salts. They cause inhiditicn of grovth of young snimmls, changes in the
Pancreas, effects on the respiratory and cardiac nerve centers, and liver\a:ml
Xidney damage.

nickel is gbout 50 per cent more toxic than cobalt.

0n the basis of minimmm lethal doses in injecticn experiments,

Cobalt sulvhate: Cobalt salts are recognized as siin irvitants.
. A
Toxic manifestaticne following ingestion include abnormalities in the bloocd~ '

pe ~

forming organs. Effects of prolonged exposure to codalt dusts free from other

L toxic metals have not been sufficiently well studied to be understocd. Ro ver-
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Chromic Aeid: Dermatitis, chrome ulcers, 334 perforation of éﬁe
nesal septum have long been recognized as being incident to exposures to hexa-
valent clromium compounds. Reeexmtly, a high incidezce of lung cancer was dis. - -
covered samong workers in a plant mamxfacturing these caxpounds. Bxposwres foT
prolonged pericds to low camcentrations of dust and short-time exposwres to high
concectretions are to be scrupulously avoided. The maxionm allowable concentra-
tion on the basis of injury to the nasal tissues has been established at 0.1
mlligran per cubic meter of air.

There 18 good evidence in the recent occwrrence of nosebleed among
several erployess that the catalyst plant i8 in need of effective dust control
equipment. At the time of the nosebleeds, the plant vas engaged in the produc-
tion of a converiter catalyst .ﬁ-cm chromic acid flakes and iron oaxide powder. The
principal dust sources are the gry._grz.nd.ing and mixizg vessgel on the third floor,
the ball mill in which imperfect pellets are ground for re-extTusion, and the

verious operazticns of drying and screening the pellets. In the case of the

chromic acid, the irritant effects became spparent in 2 matter of a fev weeks
after the production of this catalyst wes begmn. '

Bflects of inhalation of dust of other chemicals over a period of & fav
veeks or & fev months msy not alvays be so apparent as in the case of the chromic
acid. More subtle effects could go undetected mtll serious {llnesg and dis-
ability resulted,

Additional evidsnce of the need for & permanent exhaust ventilation
system for dnst contrel iz the amomnt of setiled dust on overhesd structures
throughout the building., The present use of propeller fans in wall installations
1is ineffective. The use of respirators is impractical because of the discomfort
8ssociated with comtimed wearing through the often prolonged cycle of a dust-

Producing operation.
EM001641



Skin Contact. Irritation of the skin of workers by chemicals used in
this plant has occuwrred in the past. Bffective dust control will grestly reduce
the amount of akin comptact with these materials. At the present time, skin con-
tact occurs even in the locker room used by these workers beczuse of the inva-
sion of dnst intc all puarters of the duilding. The use of protective gloves
and jackets is effective in preventing skin comtact while actually transporting
materials. M

¢
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PETROIEDM PRODICTS DIVISION

REFINTG AND OIL MOVEMENT

Distillation.

This depariment operates pipe stills and two shall still bvatteries;
%muemﬁmmmmﬁ.mm:m&mn—m. There is no in-
dication of any potential health bazard in the routine operation of refinery pipe
5tills.

Attentiocn was drawn to the poui:bmty of petrolewm vapor oF hydrogen
sulfide exposwre on the part of the operators of Still Batteries §o. 16 and No.
17. Toree o fouwr men per ghift operate each of these batteries. At these loca-
ticns, product stresms flov through the still house vhich is the principal statia
of the operating persommel. look boxes are provided for esch stream. There 15
& posgibility of leaksge of vapors from the look boxes or their lines. On two
occasions, we were unable %o detect the presence of petrolemm vaper with & sensi-

ive coembustible gas indicator. Details of these tests are given in the follow-
ing Table. ‘
Table 3

PRTROLEUM VAPCR MBASUREMENTS IN NO. 16 AND §O. 17
BATTERY STILL EOUSES

Concentration
Date location and Operaticns (p.p.m.)
 ————— o

R
k/6/49 | Ho. 17 Battery St111 Eouse. No. 1 system charging less than 10
after turnmaround; No. 2 system running cxrude; Ho. 3 |}
system rumning mixed gas o0il. Several measursments
zade,

4/6/49 | Ho. 16 Battery Sti111 Eouse. No. 1 system rumming 0= 10
mixed gas oil from separators. No. 2 and Fo. &
systems handling lov octane digtillate feed; Ho. 3
system running heating 01l. Tests made at 6 locations
among the look boxes.

-
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Plans are wderway and work has alresdy started on providing an en-
closure for operating personnel separate from the location of the look boxes.
Side wells vill be removed from the present enclosures. This {5 in keeping with
the general tendency ¢o open up buildings where there are sowrces of leaks from
process equipment. Other examples are various punp rocms that have beer opened
up and some gas compTesscr houses from which the side walls have been removed.
In the case of No. 16 and No. 17 Battery Still Ecuses, execution of these plans
sbhonld result in complete elimination of any potential health or safety hazards
from vapor or hydrogen sulfide,

Fo. 2 D. & S. and Hydrozen Sulfide Recovery Uxdt.
These two units are wder the direction of the same operators. Hydro-

gez sulfide cames to the recovery tnit from variocus sowrces. From this wnit,
wwi-potassiun phosphate solution is pumped 0 Ho. 3 D. & S., operated by the
light Ends Department, for use there in scrubbing gas.

The hydrogen sulfids-laden solution is sent back to the recovery plant
for regenerztion. There i{s no punp handling +the spent sclution, therefore, leak-
age at pumps does not put hydrogen sulfide into the gir, This scrubbing wit is
exceptionally tight. No odor of hydrogen sulfide vas detected.

At the base of the flare stack, there is a water seal dmm ¢o prevent
flash back. Under the cperating conditions that we saw, there (s scme spillage
exd leakage from this vater-seal drum, permitiing an appreciable escape of
hydrogen sulfide at grownd level. This vas formerly in an isolated area, but now
the nev Light Bnds Plant stands in close proximity to the source of leakmge. A

. high local concentration of hydrogen sulfide seems possidle under weather comdi-

tions producing 14ttle air movement. We consider this the most irportant poten=-
tlal site 4n the refipery for acute accidental or chronic exposure to hydrogen

Sul?ide gas. Accidental eyposure to high concentraticns might he cvsfored e



persons entering the immediate vicinity of the flare stack base to perform
mechanical vork. Sube-acute effects, such as conjunctivitds or upper respiratory

{rritaticn might be suffered by process people constantly in the nearby Light
Ends Plant,

011 Movement.

0i1 Movement has control of puxps, geuges, pipe lines, storage tanks,
barge loading, car loading, lead tetwa-ethyl blending, use of inhibitors, and
dyes.

Tetra.-eggl lead ugg;_z_n_a. This cperation is performed under safe
practice rules, prescribed by the suppliers of tetra-ethyl lesd. Medical control
by the refinery Medical Department is rigid. Frotective equipment and clothing,
as well as facllities for personal sanitation, sre provided the employees. Two
men are emnloyed per shi®t, Aside from the nocmal routine of dlesding lead
tetra-ethyl into gasoline, there are periodic calls for cleaning of tanks, puxps,
and pipe lines. These jobs are dome under the supervision of the suppliers'
safety people. EBEguipment is routinely flushed with lead-free gasclize before 1t
is twrned over to the mechanical department. We knov of no additional grecau-
tions or changes in procedire that are necessary in the handling of tetra-ethyl
lead.

Addition of Dye to Pinished Gasoline. Two men work on each shift. A

dye soluticn is prepared from the dry dye about three timas in 24 howrs. The dye
is removed from the drum 4n which it is received by means of a scoop. It is
veighed and scocped into the solution drmm. It iz & dusty job, as shown by the
deposit of dye on all stxuctures in the room. Infrequency and short duration of
“the dust.-produeing Job suggests the use of dust respirators for the prevention

of dust inhalation. Prevention of inhalation i3 desirable, since the exact effec<s

o7 such inhalation, where & variety of dye materisls are used, are difficult ¢o

R-Sedaib by cuAns Lt €
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Addition of Inhibitor to Pimished Gascline, The inkibitors that are

ciwTently in use are UOP-5 and DuPonte5. Inhibitor iz drawn by vacumm from the
drum in which it 1is received into mixing end metering drums and from there is
bled into the streams. This procedure offers cnly the remotest chance for a man
t0 came in direct coptact with the inhibitor.

Light 041 Treating. This includes acid and alkml! treating, calcium
hypochlorite treat:.ng, and docter sweetening. Of these processes, only the
doctor sweetening involves the use of materials ar processes that are of interest
Irom the standpoint of employee-health.

Litharge Eandling, Fresh litharge is added to regenerated doctor solu-

tion by dumping directly from drums into the open regenerator tanks. The size of
the tank and the location of the platform and crane prevent free movement to the
virdvard side while durping. Respirators are worn by mex doing the duxping for .
the preveztion of irhalation of fine lead dnst. 411 litharge dumping is done by
two porters on "A" shift, with s frequency samevhat less than once a day. These
men are on the Medical Depar<ment's schedule for twice-yearly examination.

Doctor solution regenerator tanks are in a crowded aree in this refin-
ery, differing in this respect from the situation at Aruba. With the thought that
enloyees 4in the treating plant, other than those who actually dump litharge may
be exposed ¢to toxic amounts of lead as dnst or as & mist from tanks being aerated
for doctor regeneration, we sought to learn the concemtraticn of lead in the mist
escaping at the top of the tank. The oppartunity to make such measurements pre-
sentad itsel? at Sarmia. The results shoved that tvo samples of air,collected in
the heaviest concentration of mist at the tank top on the dovnvind side during
asration following litharge addition, coptained 0.17 and 0.27 milligrams of lead
Per cubic meter, respectively. If we consider lead in a range of 0.1 ¢0 0:5
Rilligrams per cubic mater %o be present at the tank top, we may safely assume

that,with d4lution oceur—ing before i+ reaches groumd level, and with variation
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in wind direction, that no mep are constantly exposed to concemtrations of lesd
likely to produce symptems of lead polscming.

The validity of this assumption might be tested by performing urinary
lead determinations for the gromp of exposed perscns. Such peasurements will
serve t0 indicate, far better than atmospheric sarpling and analysis gt this
outdoor locatior,-whether lead abscrption is occu=ring in these individuals.

Addition of Dye <o Tractcr Puel., The tTreating of tractar fuel includes

the addition of a dye known as Petro Green D Dye, which is a product of Patent
Chemicals Company, Patterson, Nev Jersey. The same two porters who handle
litharge and doctor sweetening occasionally make up two-pound packsges from the
bulk dye in drums. 4 lack of dye deposit on the floor and sttuctural members of
the room in wvhich this packaging is performed ipdicates a lov order of dustiness

in the performance of the job.
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LUERICATING AKD PARAFFINE DEPARTMENT

Wax Presses. -

(Vi

The fact that there is a statistically sigzificant high incidence of
cancer among wex press cleaners was demonstrated in another refinery. Cases of
scrotal cancer P‘"’ been discovered among the press cleaners at Baton Rouge. In-
vestigations are now wnderway by the company to identily a specific carcinogezic
'agmt or agents in the material which enters the presses, Immediate steps vere
taken t¢ prevent any further contact vith_ the material that may be responsible
for the pathologic changes in the men,

The first step wvas logically to prevent the cbviocus contact between the
skdn of the pressmen and machinery or irplements on vhich there wvas a deposit of
paraffine distillate, paraffine wax, cr foots cil. One particular zone of con-
tact to which attention was directed is the amtericr swlace of the thighs and
the pubic region. This was based on the observaticns that presspen scmetines
lean forward against a waist-high, horizontal bar that rums the length of each
press on both sides, and that scme of the cancers occurred on the scrotum.

To prevent such contact, all press cleaners are nov provided vith clean
vork clothes and aproms for each shift and are required to take a shover datly
before leaving the plant. These precautions sre effective in preventing this
particular type of contact. A shover rocm £0T press men is conveniently located
end maintained in a sanitary conmditdom.

Other skin contacts with wax and pressed oll mmst have taken place in
past years, in the cellars vhere press cleaners go daily ¢o clean the flocrs,
remove sawvdust, etc. preparatory to the entry of pipefitters and mackinists.

In spite of the precautions taken to date, there remains full-time op-

portunity for absorpiion of materisls through the skin of the press cleaners!

EMO0164E
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bands. Such absorption cammot be ruled out as a mode of entry of the suspected
carcinogen. Its preventicn has not been effected because of an inability to
£ind a satisfactory glove material that will exclude the comtartinant Zrom the
hands and, at the same time, permit efficient manipulation of the flat steel
blade with which wvax is removed from the poresses. FPrequent washing and wiping
vith clean cotton waste are temporary, but not vholly satisfactory, precactions.

Another mode of entry of carcinogemic material into the body of man is
by abscrption through the lumgs following inhslation. Fellowing inhalation of
chromic acid, cancers were foxmed in the lung itself. Inhalation of beta-
paphthalermine resnults in the formation of bladder tumcrs. Skin cancers have
occurTed in workers vith arsenic, vhere at least a part of the exposure has beex
tc inhslation of arsenic corpounds as dust. With this thought in mind, an effore
ves made t0 learn vhether oil mist might be present in the air in wax press rocms
in sufficiently fine particle size ¢o pec=it of passage to the deeper portiocns of
the lmng. Sazples of the air were collected by means of the midget impinger with
vater as the collecting medium. Microscoplc examination of the vater suspension
definitely showed the presence of oil droplets of less than 5 microns diameter.

Table 4, vhich follows, shows the locations vhere samples vere collected
and & rough spproximation of quantities present,cn the basis of counts that vere
made in a marmer anslogous to that used iz making dust counts. As shown 4in the
Table, mist vas discernible in rooms with both doors closed and f£iltration in
Progress, and also in rooms with doors open and actual press cleaning taking
Flace.

A demomstration of the presence of oil droplets in the air in wax press
rooms is significant of the fact that inhalation of a potentially carcinogenic
material occwrs. The importance of this occwrrence in relation to the present
cases of {llness and to the prevention of future cases is a matter that can be

eveluated only by a broad investigation into <he remsons for mist fcrmation, the
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OIL IRCPFLET COUNTS -- PARAFFIN PEESS BULLDIIG
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Sample
Ruber

T8

80

68

70

G

T4

Sampling

10 min.

10 min.

8 min.

7 min.

10 =in,

10 min,

10 min.

10 min.
10 min,
10 min.

10 min.

‘| vhich the resswre 1s on.

locaticon

In "hot" press rooms Nos. 5, 4, and 3, in
Jo zen working
in these rooms during the sarpling tims.
Sample taken while walking around the filter
presses,

In "hot" press rocms Nos. 13 and 1b, pressure
cn. Ko men working.

In "cold” vax press rocms Nos. 30 and 31,
presswre on. No men wozking. At conclusiom
of smmple pericd, two pressmen entered for
the pwrpose of cleaning the presses.

"Cold" press rooms Ros. 30 and 31, during
begimning stage of press cleaning, starting
vhen pressure is withdrzwn and ending with
four minutes of actual press cleaning.

Outdocr saxple in vicinity of lube agitators
directly north of tank 331, wind of moderate
velocity from the south-east.

In "hot" press rocm No. 1l. Pressure on.

In "hot" press rocm Bo. 9.
Many visible cil-wax leaks.

Pressuzre on,

In "hot" press room No. 6,
presses have been cleaned.

shortly after
Both doors open.

In “cold" press room Fo. 18. Presswe on.

In "cold" press rocz Ho. 24. Pressure on.

In "hot" press room Ho. § dmring cleaning of
the f{lter presses. Both doors opexn.

Outdocr sarple in vicinity of lube oil agita-
tor tanks,

Evalustion
(Particles
per cubic
centimeter
of air)

.3

0.0

6.4

7.8

T.1

2.8

6.0

1.b
7.1
2.8

0.0
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pature of the material in droplet form, its carcinogenic activity wnder experi-
mental conditions, snd methods of eliminating exposwres to inhalstion of the mist

Scze observations vere made at the wvax presses in the Bayonne Refinery
for the pwrpose of camparing copditicns there with those at Baton Rouge. It vas
poted that maintenance effarts at Baton Rouge are more successful in preventing
leakage of material frum the presses. Gross leaksge, in the form of woluxinous
SETays against. the press rocm walls and ceiling vere seen st Bayomne, but not at
Baton Rouge. The pature of the wxx-containing stock and the percemtage recovery
of wax that is desired have, af course, been the factors that govern the extent
of the maintenance effort and may account in vhole for this observed difference
in performance. Eandling of Sax Joaguin distillate, responsible at Bayonne for
most of the press room conmtamination, has not been undertaken at Baton Rouge.

Another notable difference in the operations at the two plants is the
fact that Baton Rouge bas but one press per room, while Bayomne has some multiple
installations. This may mean that Bayomne [xress Cleaners experience a contact
wvith material as a mist, spray, or leak from presses adjoinding the one om vhich
they are vorking which is lacking in the Baton Bouge operaticn.

These differences, both of which would seex to indicate less intimate
contact of men with material st Baton Bouge, IRy or may not be significant vhen
epplied to forecasting cancer incidence. They ray assume scme meaning vhen the
identity of the carcinogenic material and its mode of entry are better understood

Plate Shop.

AcToss the road from the wax press rooms is a shop consisting of one
room in which plates and filters are cleaned by means of steam, and two other
rooms in wvhich repairs are made to the canvas filters. About 8 men work in this
shop on day shi®t. Filters are brought by the press cleaners to the cleaning

room. They are placed on a rack, the room {s closed, and live steam is turmed

Cunnme g€
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onto the filters on the racks and left cm overmight. Aseachrilte:'isputo;:x
the rack for cleaning, the others which have been exposed to steam are pushed
down toward the far emd., In this mammer of rotaticn, by the time a 2{1te~ reaches
the end of the rack {t has been cleaned and iz ready for repair. The time gotu-
elly spext in the cleaning room is only the time required £0 remove a clesn
filter from & rack and the tinme required to twrz @ or shut aff the steaxm line.
Exposure of men to the vapor and mist arising from the steam cleaning is, there-
‘tore, infrequant. The actual work of repairing filters occasions po contact with

contaminating wax or oil.

Refrigeration Unis. .t -

“

-

.- .
o -
-

-t

At this unit, actual contact wvith the materials being handled {5 limited
to the machinists arnd pipe fitters. Ko hazardous exposures on the part of the

process cperatirs can be foreseen.

Crude Scale Wax Sweatess. VLYo T

Feed for the crude scale wvax svesters consists of wvax and oll after
Pressing has removed scme oil, flash-topping at No. 1 vacwmm pipe still has re-
moved stlll more cil, and acid treating and caustic peutralization has improved
it. Men are not exposed to the mixture in the sweating room during actwal opera~
ticn. Maintenance men do come in contact with the material vhen effecting

repalrs. These will be discussed elsewhers.

Refined Wax Sweaﬂg .

This process ig gimi{lar to that described above but handles vax vith

much lower oil content.
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Provane De-waxring, Provane De-oiling, and Propane De-asvhaltinz.

These three processes of the lube and paraffine drpariment sppear to
bave no health gignificance. There is intermittent exposure to propane in une
known concentraticns. Nonevolatile materials et these units consist of lube
stocks for ficther treatment and the residues whick are wvax, oil for cracking
faed, and a.spha.lt for fuel. Occasions for skin contact with these materials are
infrequent in normal operation. There is no evidence of danger from skin coniacs,

however freguent.

IJ.' o -"“- .
MEX Pla=nt. ;L- N e AN ST

\ " o ‘
Processins materials. The solvent exployed in this process consists of

methyl ethyl ketone 509, benzene 30%, and tolueme 20%. The solvent is stripped
from the oil and retwrmed for reuse. The separatior of precipitated wex from the
oil solution 1s accozplished in six large rotary filters. Since this is s low
tezperature process, the 2ilters are emclosed as completaly as possible and swo-
rounded by insulating material. The rafrigerant is propane.

Personnel. This wnit is operzted by five mez per shi®t, Qne of these
men spends his full time 4in a small room in the filter bullding, The remainder
divide their ¢tims between the isolated control house and various parts of the
plant,

Control of Exvosures. The extremely toxic character of benzene and its
volatility make its complete control & prime concexrn in the cperation of this
Plant. Protectiocn against sccourmlation of solvent vepor was bduilt into this
plant by design enginsers. Storage tanks and pumps stand in the open air, leaving
the filter room as the only enclosure for benzene vaporz. A phase of coperating
Procedure which i{s of grea% sigrificance 4in the control of solven:t exposures, al-

though 14 prodably had oriziz in trecautions ered=es Si--



the draining of units pricr to repair or replacement and their flushing with
inert gas pricr to discommecting.

The ventilation system in the filter building has recently been nmade
the subject of a thorough investigation by the Petrovleum Technical Service. The
gurvey indicated that solvent vepor concemtrations (as measured with the MSA
Benzol Vaper Indicator) in excess of 100 parts per milldiom could not be detected
and that the most commonly encountered value wvas 20 parts per xmillion. In view
oé these results,and our own vhich ere similar and appear in Table 5 (following),
ve conclude that in the present mode of operation of this plant, loss of solvent
to the atmosphere in the places vhere men vork does not result in excessively higi
concentrations in the breathing level.

Table 5
MEASTEEMENRT OF SOLVENT VAPCR IN MEX PLANT

Date | Location Result +
foe—————— _ _ — SEEES

L/5/ks Lover level of filter building, 10 feet inside 20

tke S.W. door.
L/5/49 On steps of West ladder to wpper level. 0
L/5/L9 Benesth Filter No. 1. Less <han 20
L/5/49 On steps of Bast ladder to wper level. Less thac 20
Lf5/49 In filter rocm control rocm vhere the f{lter 15 - 20

operatcr sperds most of his tdxs.
L/5/49 Lover level; over drain to suzp. 10
L/6/49 Benesth Filter No. 2, near sum Less thaz 10
L/6/k5 At pump hardling wax-solvent from No. 2. 20
L/6/49 Beneath Filter No. 2. At southermmost muxp. 0
4/6/19 At swp bemeath Fo. 5 filter. 0
L/6/ks On wpper level. West sids. 10
L/6/49 Inside cperators shack. 0
L/7/49 At 10 locations on lover level beneath filters. 0-20
L/7/49 At base of pipe discharging vaste to mup, 100 - 200

Dot at man's breathing level.

- S

* Total vspor, in ppm.
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Urine samples from a group of five process men vere examined dwuring our.
sixvey and shoved normal values for the sulfate ratic. The results are giver in
Table 6, vhick follows:

Table 6

RESTLTS OF IRIE SULFATE RATIO MBASTREMENT
N PCR MEEK PLAKRT WORKERS

Sarzle Ratio of Incrganic Sulfate Organic SOa

| Bumber to Total Sulfates g/ liter .
12007 0.85 0.259

1541 0.8% 0.269

5940 0.90 0.110

1374 0.8% 0.400

12279 0.90 0.273

The high degree of toxicity of benzene and the fact that leakage of
solvext does occur, requires that contimuing checks be made on the concentTations
in the air. The PTS proposal that routine messuremants vith the Benzol Vapor In-
dicator be made 1s a sound ope. The frequency of the measwrements should be fixed
through correlation with the producticn scheduls and results obtained. The in-
sttument itself is satisfactory, provided that It is checked about once a momth
against Xnown concentrations of the sclvent mixtiure in a test chanber.

It iz desirable also to periodically examine the wrine of the 21 pro-
cess pecple at the unit and machanical pecple regularly assigned to the unit ¢
-d.etect any varigtion of the ratio of incrganic to total sulfate from the normal
range. Such a variation will be detectable in advance of symptoms of polsoning,

should excessive expostres occes and will supplement the atmostheric tests a5 2
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method of measuring exposures. A discussion of wize sulfate ratio determina- )

32.

tions as a means of evaluating benzene exposures 1s inclnded in the Appendix,

Wax Filtering.

In thix process of filtering wax througk bauxite and bauxite roasting,
e dust sowrce 15 the base 0f the regenerator tubes, vhere the heated baurite
falls 4o s comveycr belt and is carried ¢o the hopper. The only excursions into
this dusty ares are for the purpose of replacing wooden pegs on the shake-out

© apparatus and for loading fresh bauxite from sacks to hopper. The former re-
quires about fi e minutes severzl times per shif%, possibly howrly. The latter
is dope infrequenmtly and requires relatively few minutes. Occasional inspection
¢f the operation and replacement of belts accounts for other tTips in%o the
dusty places.

The regenerator runs 24 hours to £111 one charge. Two 2i-howr re-
generator periods may follow one ancther closely and <hen not again 2or the re-
mainder of the week.

About seven or eight men are present at this wmit dwring a 24-hour
pericd. They spend most of thedr time 4in the room o the porthwest cormer of
this building, ground floor. This room is closed off from the dusty area of the
buflding, but scme dust emters to settle cn desk, ledges, instruments, etc.

Typical dust counts are:

1. At base of dauxite chutes duwring regensaration:
23 m.p.c.2.

2. 1In control room, immediately after blowing ocut
the chutes with compressed air: & m.p.c.2?.

3. In room centaining hopper to receive pev bauxite,
during regeneration: 1 m.p.c.l.

EMO01656
This dust contains no crystalline free gilica, therefores, no sillcosis

hazard exists. Dust concentrations where the men spend the majcr part of their
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Lube Filter Plant.

Flltration of lube stocks through fixed beds of Attapulgus clay and the
regeneration of the clay by the downward passage through a kiln is a process vhich
bas no industrial health sigmificapce. Clay dust occurs in some parts of the .
buildings which house the two filter plants and the clay regemerator. This dust

contains no c:'ntsll‘.ne Iree silica. There is no silicosis hazard, Our observa-
tions and dust counts made in the plant ahov & 1ov degree of dustiness most of
the tixe. Concentraticns are not sufficient t0 constitute a nuisance., Results
of the dust counts are given in the Table that follows.

—~1

Table 7
DUST COURTS AT LUEE FILTER FLANT
Sample | Sampling Dust Couxts
Number | Time Locatien (z.p.c.2.)%
0 s S ﬁ
79 5 min. Sarmple taken at level of elevator motor in 1.0

regenerator building. Ho men vorking in
this ares at this 4ims, except two carpen-
ters at a lowver level.

80 10 min, 0 flocr level beneath regenerative furnaces, 0.0
around the hase of Jo. 2 fmmace.

& 8 min. General air sample on level aromnd top of 0.1
filters. Bo visgible dust sources.

83 6 min. General air sample on level around base of 0.0
lube ol £{lters. Ko visible dust sources.

R S — e
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Fhenol Plant. AT -
.- v. ,'\..
- -

At the Fhenol Plapt, adequate precautioms far the prevention of skin

N

contact vith phenol are in effect. They comsist of provision of all the peces-
sary protective clothing and emergency shovers. The personnel at the plant are
svare of the acedident hazards., Our attention was &rawn t0 the existence of phencl
vaper ince:'tu;u'ea.’s of the plant, as evidenced by the odor. Chronic phensol
poisoning 2rom prolonged izbalation of low concemtrations of VEDr has been de-
monstTated in animm] experizents. It results in respiratory difficulty, diges-
tive distrbances, and cestral nervous system disarders. Damage to liver and
kidney also occwrs. Toxdicological data for man from industrial exposwres are
lackdng. It is dif®icult to say, oz the basis of avellsble infarmation, vhat conr
centrations of phemol in the air of work places can cause chronic {llness.

The principal sorrees of phenol vapor are leakage at purmps handling
fresh phercl feed, de-phenclizer feed, etc., and a tank which collects drainage
from all sources of liquid leskage. The need for heating the lesksge as it is
collected and drained from the units, in order to keep 4t liquid, causes greater
veporization than wonld be expected from cold phemsl. These sowrces of phenol
lesksge are outdoors. Two rovs of DS vhich serve these plants are in cpen
areas adjacent to'tbe control rocm. Pight men per shift operate the two phencl
plants. They spend approximately equal times in areas where phenol vaper is
noticeable. In all cases, the time amoumts ¢o aprroximataly no more than one howw
per shift. Most of their ¢ime is spent in the control rooms vhich have fresh air
supplies azd in outdcor locations arownd the plant, remote from the sources of
phenol veper.

The following table shows the results of measurements of phenol vapor
iz the air in veriocus locations.
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PEENOL MEASUREMENTS
Phencl Concentration }

Sample (parts per millicn
Number Location Date in m)_,__:
66:61& South pump growp No. 2 plant. b/Lfug
71:67 At &rain to sump. No. 1 plant. L/L/ho < i
- 73-72 Control room. Ho. 1 planmt. b/kfkg

1 South pump ares. No. 1 plant. L/8/49 u

2 Same as 1. L/8/ss 6

In air samples collected st a point betweez two pumps vhich vere visi-
bly leaking hot phenol mixtures, concentraticns vere found o de in the range
of 6 to 1l parts per millicm. These concestrations exist in the area vhere the
greatest amount of phenol would be expected., On the basis of these resulis,
one can reason that in the control house, vhere the men are present for most of
the working day, the concentration of phenol vepor will not exceed 1 or 2 parts
per millicn. The ocewrrence of detrimental effects from continued inhalatiom
cf this range of concentration would not seem possible vhen one considers the
abi14ty of the normal human body to dstoxify phenol by meass of sulfates and
glycurcnic acid. Eowever, it is advisable that close medical supervision of
these men be exercised. Any nervous discrder or history of chronic digestive
or respiratory difficulties among the phencl plant vorkers should be sufficient

to raise the question of cccupational origin.
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Lube 011 Trex .

The plant ares containing acid agitstors, sludge kettles, caustic vash,
and vater vash vessels {s noted for the presence of sulfir dicxide and sulfuric
acid mist. It is evident that the treaters' exposure is the greatest of all per-
scnnel, for they must supervise the treating and sludge hydrolysis. They are re-
qmﬁ:edbythesedmieshmmaemdﬁmadnwthzwpc:mmuw
vessels. In so doing, they camnot alvays remain to the windward side. Their re- |
action 1s typical of persomnel at operstions of this kind., They become imured to ‘.t
irritant concentrations that wounld offend persons not constantly exposed. As a
group, 1f there are effects on their health, these might be expected to mani®est
themselves as increased incidemcs of tooth decay and wpper respizatory affecticns
of an acute nature superimmosed on predisposing conditions, such as asthma, ca-
tarrh, etc. Permanernt systemic damage from such exposures are not known.

The other category of exposed perscns, those vho vork iz the peighbor-
hood and are intercittently exposed to scmewhat lesser concentrations, are mere
apt to be irritated by occasional high-exposure incidents. These exposwres are
nuisances rather than health hazards, except in cases of individusls made highly
susceptible by predisposing {1lliness affecting the respiratcry or heart functions.
Such individuals are known in other refineries. They can suffer respiratory dif-
ficulties and distress bordering on prostration. Thedr transfer t0 plant areas
uncontaminated by acid gases is the simplest sclution to their difficulties.

Lube Qi1 Blending.

The pamner of transfer of lube oil additives from tank car, to stcrage,
to blending tanks by purms does not fwxrnish occasions for intimate contact of
these substances with the men, An exception is5 the veighing and addition of mv,-';

PX-LL1 <o smell batches of heated 0il to mmke a concentrated solution. The high V_ “m
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terperatare causes fume evolution which is disagreesble. Installation of a can-
opy exhbaust hood over the mixing tank would eliminate the obvious cause for com-

plaint in this cperation, which is performed frequently.

Grease Manufacture,

Exposures ‘on the part of the five tc eight men per shift who opexate
the grease mamufactusing plant comsist of: (1) izhalation of mists rising from
beating tanks, and wvith steam Z>om ssponification kettles, and mixing kettles;

(2) 4inhalaticn of dust during the receipt, storage, and addition of dry ingred-
tents; (3) sicln conmtact vith grease ingrediemts and producss. The evaluatica of
these exposwres must take into consideration the fact that many products are pro-

duced only occasionally and with great variaticn in amounts.
Irhelation of Mists.

Much of the mist arising from heatizg of the starting materials in
grease manufacture {5 ‘Taceable to tanks coztaizing puwrified vegetable oils and
animal fats. For such exposures, there is no indication of hazard. The saponi-
flcation reactants likewise are regarded as insignificant. At the mixing tanks,
there is occasion for entry into the air of scme of the large variety of chemicals
and additivea.' In many cases, these are harmless. 4An exception if that of the
suspected carcinogenic agent whose presence is known to the medical dspar<zTent.
These exposures are ao‘mp:ed.icta.ble in duration that medical experiemce with
the men involved will have to be the basis for their evaluation.

) It is a fact, as {llustrated in other grease plants within the company,
that mist estaping from saponi®ication and mixing kettles can be effectively
captured by properly designed and mell-maintained exhaust ventilation systexs.

7here such systems exist, inhslation of mist becomes negligibls in the plant.
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Inhalation of Dust.

Dust exposurss in grease manmufactwre are of minor importsnce because the
dusty materisl vhich {s handlad most constantly &od in grestest smount (lime) is
non-taxic in quantities abgcrbed as dust and other materials of higher potential
toxicity (lead, asbestos, mica) are handled either in mmall amounts with pegli-
gible rrequencyaf in a panner that does not cause the dispersion of great gquan-
tities in the atmosphere. Asbestos, for example, after receipt and storage, is
added to grease batches with a Zrequency that was estimmted at § to 8 times per
month. Its handling does not require vioclent tearing apart iz the dry state with
consequent dispersion of dust. Occasional exposwre %0 the moderate dustiness of
norzal handling is not the type of exposwre that is known to have caused asbes-

tosis in vorkers of other industries.

Bed lesad comes in small cans and is added infrequently to grease batches,

The act of dumping from the can into the mixing vessel ig the only dust dispers-
ing operaticn ipn 1ts hapdling. It is difficult %0 conceive of toxic amounts being

absorbed by any worikman ir this manner,

Skin Contace.

Contact of the ingredients and products with the skin ¢f the hands,
arzs, and faces of the workers in the plant occwrs frequently. Its occcurrence
is due chiefly to deposits of these materials on equipment from misting. Dele-
terious effects fram such skin conmtact camnot be predicted merely from a know-
ledge of the effects of the Lndiﬁdmlcmpcmsonth;uskinatmfor, in the
case of a grease mixture, the inclusion of the additives and chemicals iz a
mat-ix of soaps and oils makes the chance of their uobstructed contact with the
skiz questionable. Evaluation of the dermatitis hazard rests, therefcre, in the

ammmas ad S emmd —:e
LiR=gape) -

T2 of izncidence of si@n affacts amons s-sase Dlant wnrkawe caen - ~he Seddsel
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department. In the absence of any evidence from this sowrce, it is safe to
asgume that 20 problem exists and that the company meets its responsibility ¢o
its woTkers by providing them with adequate cleansers and washing facilities,
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CRACKING DEPARTMENT

1,000 nound Coils: No. 21 and Jo. 22 Units.

Materisls and Process. Feed stock is gas oil frem various soweces,
clarified oil from PCLA, and pitch bottams (from pipe stills). Products are gas
(C-1 to C-L), naphtha, cycle gas oil, and tar.

Exposures. Exposures to iphalation of vapor and mist frox the mater-
ials that are being processed can be expected to occwr in the act of samplicog
process material, in the neighborhood of pumps vhere leakage occurs, and in the
peighborhood of pumps which give rise to oil mist. Such exposures are signili-
cant health-wise vhen the material consists of clarified oil or the tar produced
from cracking clarified oil. These are suspected carcinogenic agents. The con-
wrol of oil mist inhalaticn in a program for cocmplete prevention of occipational
tumor foTmation is discussed in the secticn dealing with Wax Press Rooms.

Collection of oil mist in an impinger and evaluation of the results by
a procedure anslogous to that used in dust counting gave the following results:

Table O
CONCERTRATION QF OTL MIST IR VICINITY OF PUMPS AT TEERMAL CRACKING UNIT
Droplets per
Sample | Sampling Cubic Centi-
Bumber | Time Llocation meter of Alr
N
6L 8 min, Fo. 21 - 1,000-pound cracking coils, 4in 1.59
doorvay to control house near hot piteh feed.
p.
65 L Min. Adlacent to hot pitch feed pump, two feet 0.0
from shaft which appears t© be chief source
L of ¢il mist.
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These evaluations serve only to demonstrate the presence of oll mist in .

the locatiocn cited.

Nuzber of Men. Operating perscmnel consists of six men per shift,

Location and Peatures of Coptrol Homse. The control house in vhich the
men spend most of thelr time consigts of two rooms adjacent to0 ope ancther and
close to pumps. Mist from hot oil pumps can enter through open door on west side
of cc?trol rocm. Pump site is covered by a roof and enclosed on two sides. Re-
flux puzps handling light fractions (naphtha) have fair amount of leaksge, but are
located good distance from control house and are not encleosed. Materials for
messuremant are brought inte the coptrol house (no transmittsr-receiver type
inst-uments here). <ivation of recorders is by means of natuwal gas. Brown
and Foxboro instruments in shop bleed tests showed escape of 0.02 and 0.32 cubic
feet per minute respectively., There is an estizated total of 15 such instruments
for the No. 21 and No. 22 units. Tests with benzol vapor indicater gave no de-
flection arcund the ingt-ument panel. Full scale reading wvas obtained when the
intake was placed at the meter face.

The locaticn of hot oil pumps Just cutside the door of this enclosed
control house affords the opportunity for the emtrance of fairly high concemtra-
tions of oil mist and veper of varying composition and of wnknovn significance
health-wise. Escape of vapor apd gas from instTument lines inside the house is
thought to be of insignificant importance because of the small amount of leakage
that can be tolerated from the standpoint of process comtrol.

Sampling., Eelper at the unit takes a sample from the "hot bottoms”
line about four times per shift. The line must be bled for several minutes be-
fore draving the sample. The person drzwing the sample cannot alvays stand ¢0
vindward side because of the location of the drav-off pipe over the drain to the

sewer.
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The three-sided shed vhere the gravity test is made, effectively en-
closes vepors from the hot oil being tested, causing increased concentraticas in
the operator's breathing level.

The location of the end of the drave-cff line, with respect to the open-
ing to the sever line and to the positicn tbat must be takes by the man pricr to
ard dwring saxmpling, affcrds too great an oppertunity for splashing and volatill-
zation of the material that is being dravn. Less confinement at the site of
gravity testing is desirable.

Since sampling and testing are the acts providing the most (ntimate
contact of process men with the material, an effcrt towvards irprovement cf these

arrangements i3 suggested.

T750-vound Coils: XNo. 10 and Bo. 20 Units.

Process. PFeed stock and products are similar to those of Fo. 21 and
No. 22 wits. (Note: When clarified oil from PCLA 15 used as feed, it is sup-
plied under sufficient pressure by pumps st PCLA. We have inferred from this
that there is no pucp here handling mnaltered clarified oil--hence, no mist of
this substance as received.)

Bumber of Men, About nine men per shift operate 17, 18, 19, and 20
cracking coils.

location and Features of Control House. The control area is not as
completely enclosed as that at No. 21 and No. 22. Instrumentation is the same.
Proximity of pumps and invasiocn of mist from hot oil pumps through open doorvay
is about equal. Results of oil mist counts are as follows:
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Table 10

CORCENTRATION OF OIL MIST IN VICINITY OF FUMPS AT THERMAL CRACKING UNIT

Droplets per
Sample |Sampling Cubic Cemti-
Nuzber |Time Location meter of Al>
s
66 10 min. |Ho. 20, 750-pound crackizg coil, near hot 7.4
’ oil pumps handling gas cil from various
sources.
67 8 min. |Fo. 20, 750-pownd crackizg coil, sdjacemt 1.23
| tc pump handling ccld gas oil and another
roming piteh bottoms., Wizd is Irem
northeeast and some mist from hot oll puxmps
may reach this position through the cpen
docrvay .
68 7T =in. |Fo. 20 mnit, in doorway between hot oil 7.4k
Tuw=p room and control room, directly down-
vind frem hot oil puzps.
=

Conclusions Regardinz Brnosures of Men.

Exposures by skin contact and i.nhalstiog ¢f mst or vapor is possidble
at sampling locaticns. The sites were not inspected, ncr was the frequency noted;
this 15, therefore, an inference from obsexvaticns at other units,

Mist from the hot oil puxps to the north was found to invade the space
(semi-enclosed) vhere process men spemd most of their 4ime reading instruments
and £1lling out charts and data sheets. This is not a continual exposure, depend-
ing on wind from the porthern quarter o lack of wind.

. Unusual situations, one of vhich ve witnessed, such as a broken valve,
occasionally will cause spillage or leaks that result in skin contact before re-

Dairs can be effected by the pipe fitters.
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Feed stock for this process is VIrgin hesvy naphtha. The products co
sist of a dilute butadiens stream, an aramatic dlstillate, residus gas, arcmatic
tar, fuel oil, and a Cx cut which goes t0 isoprene extracticn. Clarified oil
from PCLA 1s used as s quenching agest.

Humber ¢f Mem. Three mes per shift sperd most of their time in the
control house which is eclosely sssociated with the feed and water pumps.

Associstion with Texic Substances. The substances at this wnit which

deserve closest scrutiny are the tar bottoms, clariffied oil, and the arcmatic
distillate.

The tar fracticn and the clarified oil are imcinded in the suspected
carcincgenic materials for which special precauticns sgainst skin contact have
been planned. They zre discussed separately.

The arcmatic distillate is descrided as comtadving 56 per cent arcmat-
ics. Initial boiling point of the fraction is 300°P. and final boiling point,
L75°F. Lleaving the cracking coils, this distillate is handled by a pup near the
control house. It wndergoes fractionstion &t Ho. b D & 3; after separation here,
it 1is put through a clay treating process similar to that at (LA 2, in the chemi-
cal products area, Tt finally goes tc Tank 961 on the wvestern side of the run-
down tank ares. 'The boiling range of this fractiom includes the boiling points
of Cg and higher mono-puclear arcmatics. Ay problem of mézw of this fracticn
vould be of the order of toxicity of cumenes, m.tnd.notatthatﬁeot‘omzene,
tolusne, and xylenes. Observations at this wiit and at Tank 961 failed to dis-

close any occasion for prolonged breathing of this fractiom.

There are several reasons why the cFesations at these units ere of
EMO01668
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interest to those concerned with the maintemance of employee health:, (1) Chrer
toxic effects of Cg and related aramtic hydrocarbons are not sufficiextly well-
understood; (2) the exact extent of occasicnally repeated vapor exposures of ze
at these units could not, of course, be deterzined in the course of this swmrvey;
(3) the process is simils~ to that at OLA~l and CLi-Z. There is no assurance th
changes in feed stock or processing conditicns vill not result in the production

of the more volatile aromatics of the type of benzene.
Ca ic

Three catalytic craciking wnits are cperated. Fo. 1 &5 the Sirst f1ud
catalytic craciing unit 40 be put in operaticn anyvhere and differs radically in
design and operaticn from No. 2 and No. 3, vwhich are {destical.

Materials and Process.

Peed stocks for the catalytic cracking units include reduced crude froc
end-fired stillg, virgin geas oil from ccude ddstillate, vericus residual stocks
frox the producticn of lubricating oil, amd cycle gas oil from thermal erackizs.
Products are ges (to Cq), light nsphtha, bheavy naphtha, and heavy cycle gas oil.
A fizely-powdered silica-alumina catalyst 1s handled ax s fluid.

Humber of Men. O perscns are exployed on three ghifts in the operatic
of the three catalytic crackers.

Sigrificant Exvosures.

(1) Catalyst dnst: Unloading of fresh catalyst from the cars in whick

it is received is s relatively dust-free Job. Twenty-seven to thirty carloads of

EMOOL
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units themselves when the high velocity of the catalyst strean causes corrosicn
in pipe lipes. This occwrrence is not infrequent, especially on the No. 1 KCIA. .
When leakage occurs, exposure to the dust 15 suffered mainly by maintenance men
vho are called upon to repair the lizes.

The toxicoclogical information now svailable indicates that this mater-
ial is wnlikely to cause silicosis. This may be due to0 1t3 being 80 lean in vexry
fine dust fractions compared vith nsturally produced dust; or o its relstively
high rate of sclubility. Iz any case, ve canclnde that any exposures we learned
about are of no significance health-wise.

(2) EHeavy catalytic cycle gas cil: This fraction cccurs 4n two forms
gt the unit. The first is known as slurry il snd contains catalyst in suspen-
sicn. The second is clarifled oll vhich is the same oil stock after removal of
catalyst. These substances gre the principal materials involved in the program
for control of skin contact with carcinogenic oils. Thig phase of their activity
is discussed in a separate section.

T™wo other factors concerming the handling of these oils are worthy of
consideration. The first is the exigtence of fine migt 4ip the vicinity of hot
oil pumps carrying either slurry or clarified oil. We demoustrated the existence
of such a mist and cbserved that there is octasion for men t0 spend at least shor<
intervals of time in sreas vhere mist is rresext.

Ao air sample collected by means of an impinger at PCIA No. 1, three
feet from the shaft of a4 pump bandling hot clarified oll was evaluated in a
manner sopalogous to dust counting and showed 21.3 droplets per cubic centimater.
At the time of sampling, there was a visible mist arising from ¢he shaft of the

‘pump with each stroke. Mist alsc arose from the cylinder block wpon which ail

hed been spilled from a sampling line.

Ichalation of oil mist affords equally good opportumity for contact &s

iges ammerat @mS YV amo o L
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carcinogenic agent that may be present into the body of a man. A4 careful reviev
of all the localities vhere such misting occurs and the correlation of this oc-
currence vith the presence of men seems to be warraxted.

The remaining consideration is the impediate formmtion of blisters wpon
skin of men where spillage of slurry oil has occurred. It 1is true that in many
cases, these blisters would appear to be thermal blisters from hot oil. There is
good evidence, h.mver, that some of the properties of the oil may be responsible
In‘ those cases vhere heat can be rnled cut as & czuse of blister formation, ques-
tion arises as to vhether this 45 a unigque effect of slcry oll or vhether it is
a marilestation common to several other petrocleum fractions, notably kerosene.

An associazted questicn is vhether this occizrence of blisters may be related o
the irTitant effects on eyes and respiratory systex following exposure to catalyss
dust, a possible relstionship lying im the adsorbed oil on spent catalyst.

EMO01671



UTTLITIES AND LIGET ENIS

Petzoleux Venor.

The principal effect of the inhalation of wvapors of satwrated and un-
saturated light hydrocarbons is narcosis from prolonged treathing of concentra-
tions in the range of a few thousand psrts per millicn. We know from refinery
swrveys that such concentrations do not prevail for prolonged periods in areas
vhere men work. Hovever, indugirial hygiens codes of scms states and the Naticn-
sl Confarence of Govermmental Industrial Eygiexists ivclude tolerable limits of
500 or 1,000 parts per million as definitive of good working conditioms. It is
a matter of interest, thersfore, tc obtain some estimation of conmcentrations that
are encounterad in the light ends plant of this refinery, Fur this purpose, the
1929 Gas Abscrption Plant, vhose units sre nov used as specialty sti , WBs
chosen. The contrel house of this plant vas described to us by personnel of the
light ends division as the most "gassy" in the refinery, the reason being its
location in the midst of the process wmits. ‘

The fractionation towers .a.t the 1529 Gas Adbsorption Flant handle prin-
¢ipally virgin heavy nxphtha, separating Cs and Cq from Cq and heavier; they alsc
vere handling propylene polymer, separating a amall amount of Cq from the remain-
ing heavier polymer., Readings in the range of 25 %0 50 parts per million vere
Obtained devmwind from a sewer opening beside water cooling coils with a sensi-
tive combustible gas indicator. Elsevhers sbout the plant, in the control house,
_at the base of No. 4 Specialty St111, st No. 3 Rectifier, and downvind from a
leaking valve 50 yards frem tb.e.ccn‘t':ol house, readings were esgentially zero.
These readings show the effect of the mild breeze, which was dlowing on the day

the zeagurements were made (April 12, 1549), in dfluting the vmper scon after 1t
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The examnles +ypify owr findings of petToleum vapors arcund outdoor
process equipment,

Hydrogen Sulfide.

In the compressicz and distributicon of gases containing hydrogen sul-
fide and their subgequent recovery for use, the hazard hag been recogrized and
effective precamtions to prevent its escape in places vhere men work are gener-
ally quite gocd. A fairly recent development has been the removal of sections of
side walls at Ho. 1 and No. 2 Gas Compressor-houses. Ventilation thus provided
is in addition to the local exhamust ducts at the ccxpressors.

At the various wnits of the light ends plant, vhen men encounter hydro-
gen sulfide it is most often as a barely perceptible amownt in outdoor pump loca-
tiocns where natwral ventilaticn and lack of confinement prevent {ts accumulation.
I? ve disassocizte from our consideration the necessxry precautions against acci-
dertal inhalation of amounts sufficient to cause irnedizte sympioms of acute
poiscning, such as would occxr in equipment failize, 1t would seex that thers is
no problem of hydrogen sulfide poisoning. JNo areas vhere men work for prolonged
periods in amounts sufficient to cause chromic poisoning could be noted it this

srvey, extept as noted in the giacusaion of the flare stack adjacent to the new
light ends plant.

Acid Reccocvery Plants,

The processes of hydrolyzing acid sludge, recovering weak acid, and
concentrating this acid to 85-50 per cemt by vecumm distillation is associated )
‘vith the obvious possibility of accidemtal acid turms for which the proper pre-
Cautions have long been praciiced., There is nothing else gignificant to employee

health about this type of work.
FM001£73
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Soiler Houses snd Pover Houses. .
The best spproach to the question of possible damage to hearing in

places vhers high noise levels exist, such as the pover houses, is to make a
bearing inventory among the men vho are exposed, in order to detect any changes
vitk the passage of time. Measurements of noise levels in the work places do
got give & satisfactory basis for predicting damage o hearing. Satisfactory
standards do not exist, chiefly because of great variaticn in respanse betveen
individuals gt given noise levels, The matter can be resolved by determining
the statg of & person’s hearing in a pre:yla.:emt examinatice and determining

in subsequent yearly examinations any changes that ccowr.
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MAINTENANCE ARND CONSTRUCTION

PIPE DIVISION

The Pipe Division of M. & C. Depariment was subjected to careful study
ir the course of the survey because perscuanel of the division forms a mumarically
large aegmantnci' the plant populaticn and because the performance of the func-
‘tions of the division places its men in intimate coptact with process material.
Bipefitters cozprise 23 per cent of M. & C. exployment and about § per cest of
the total refinery persomnel. After the Generzl Labor Divisicn, it is the pext
largest M. & C. ddvision.

The Pipefitters enter into nearly every phase of processing from the

+isl imgtallation of a uzdit through its normal operation, routine madntenance
and general inspection, twcmarowmd, d.;smnﬂ.ins, or change of design. In their
work of blanking off lines for removal or repalr of pileces of equirment, they can
sufler an exposure t0 whatever material i3 in the unit., The magnitude of the
exposure is dependsnt chiefly on the effectivenesss of draining or flushing by the
jrocess pecple before the unit 4{s relessed to the pipefitters. Typical exposures
o this nature range from the short-time 7hrea.th1ng ¢l gascoline vapors in an in-
stmceﬁceam&vﬂnonamonnelﬁeurmrmnurﬁcetcm
occasiocn vhere pipefitters render prolonged assistance in removing a large mumber
of heating tubes from a crude reboiler in acid service at the alcchol plant. The
romerutypicalafunupo‘mevheremhamdtohealthudalcvmot
magrnitude, the latter, one of doubiful o uncertain magnitude,

0 the 765 men employed in Pipe Division, close to 200 are regularly
assigned to process units. These men have fairly steady assignments and are sub-

Jeet to fairly steady environmental comditions. Twmaround work and shifting de-
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Environmental studies, as a part of the protection of the health of
pipefitters, can do no more than describe the natwre of materials emcountered,
their toxicity, rough estimates of exposure time and trequncy of exposure, and
puzber of mem izvelved or affected. Iz most cases, nothing can be said about
the range of concentrations of an stoospheric contaminart prevaliling in a givez
exposwre incident. The randcm occmrrence of pipefitters' Jobs makes sarpling a&c
pessuremsnt irmractical except as part of a long range rogram.

Protecticn will depend cu keeping & complete medical inventory of all
mez iz the Pipe Division vho have occasion 40 spend part of their vorking tizme &
ereas vhere exposures that are difficult t0 classify may occorr. This inventory
should include periodic medical examinations, recording of oceupational histordie:
anc application of climical laboratory analyses for the early detecticn of signs
of exposure. An exarple of the latter is the wine sulfate test for pipefitters
who work about the MEK Plant, to detect exposure t0 benzene vepor before syrptom
of polsoning ocewr.

Scme typical exarmles of pipefitters' exposures are reviewed below.

Cata.l.mc Crackinz Units.

Catalyst dust {5 encountered in fairly-frequent repairs to the catalys:
line from the Cotirell precipitator to the regeneratar. INye irritation ocowrs.
Its total effect after repeated exposures can cnly be determined by madical supe:
vision of the pipefitters and bollermakers vho have been lorgest exposed. Expo-
sure during repair of leaks above the azmonia feed should also be studied.

Heavy arcmatics bolling over 700* are encountered 4in replacing sl
heat exchangers vhile the unit is in operation. Plushing cannot be sccomplished
in the procedure currently in use. Removal of steam generators at tuzmarouzd is

prmoeher OCoARS me Fam —aae PR .-
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flushing. These occasions require comsideration of mechanieal changes to mprm
the method of flushing end draining (4f it has not already been solved), and close
scrutiny of the men involved, to detect sny early Ire-cancercus skin changes.

Alxylatiocn Units.

Vapors of light hydrocarbons and possibly hydrogen sulfide are enmcounser-
ed in breaking lines pricr to pump, velve, and pipeline repairs., Infrequency of
the Jjob and inertness of most of the msterials encountered suggest that these are
harnless exposures. Accumulation of a body of medical experience with the men who
vork iz this area should comclugively put it in its proper classificaticn.

Wex Marmufacturs.

Pipefitters have three men full time in the area vhich includes the wax
press rooms, crude scale sveaters, and refrigervation units. Their opportumity fo
skin contact with suspected carcinogenic substances probably exceeds that of press
cleane=s i{n the wax press rooms and cellars. At the svesters and coolers, repair
work requires contact which the process pecple never experience. These man should
be included in the provision of protective clothing and frequent medical exami-

naticn.

Phenol Plarts.

The two pipefitters wvho work full time in this area have occasion for
infrequent exposures t0 concentrations of phencl vepors in work at the hot pumps.
The net result of such exposwres over an extended period of time on the health
of the vorkmen can only be deterzined by paying caraful attention in routine medi-
cal exarinations to respi:.:a.to:y, pervous, or digestive dizorders.

Equipment for protection ageinst skin contact with phenol and first-

aid facilities are provided. The accident hazard is vell-understood at the plazt

EMDOLE77
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Barisol Plart.

Almost full time attendance at this plant vas required of pipefitters.
Since opersticn has been discomtinued, the pipefitterz who spent the greatest
apount of time here should be watched by the Medical Depariment for sequelae of
exposures to carbon tetrachloride. It is a matter which will require careful

study as the litarature 4s lacking in reports of prolonged follov-up of acute or
chronic carbon tétrachloride exposwres.

Lux.:e Treating Ares,

Four pipefitters are present full time in the area including weak acid -
recovery azd lube agitators. Their exposwres o acid mist and sulfur dfoxide 4s
potextially great enough to warrant medical supexvisicn aimed at ascertaining
vhether excesgive tooth decay occurs and vhether thers iz abaormal occcwrrence of

upper respiratory affections.

Alcohol Plants.

S
The large scale use of sulfic acid in alcchel manufacture and its re-

covery at this plant requires constant coxbating of effects of corrosion. It is
& place of intemse activity on the part of pipe fitters. About fifteen men spend
all their time st ethanol jxroduction, propancl prodnction, and acid recovery.

The entire group is likely to encounter all substances at this plant from rav
Zaterials fed t0 these units 4o findished products. As pointed cut in the discus-
ticn of process mem at the alcohol plant, most of these substances cannct, on the
basis of present knovledge, be directly implicated as datrimental to exployee
.health. The possibility of the presence in this ares of cme or more carcimogentic
fZents dictates the ?ecesnity Zor careful medical supervision of the pipefitters

tod other mechanical crafsmen and laborers who spend most of their time in the

k]

Tea,

The examinations of suck emrloyees car te specialized along lines izdi-
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M. & C. Machinists

The total pumber of men in the Machinists Division is 47k, making it
the third largest M. & C. Division after Gemeral Labor and Pipe. Like the pipe:
fitters, they are fairly stable in sssigoment to £ixed locaticns, Shop men
gumber 121, the remainder, with a fev exceptions, a&re outside machinists assigned

to0 a.given area or process wmit.

Qutside Machinists,

The general character of the zmachini{sts work at process units is to
perform routine duties of inspection and oiling, to mOVe in 0 & puxp in need
of repair, replacemant, or cleaning after the pipefitters have completed hla.nk:
ing off the line and to perfor= special tasks of installation or repair, again
after the pipefitters have deen there. In qualitatively evaluating their ez-.
posures 0 process materials, it is sppareat tbat the sum total of outside
machinists encounters everything in the refinery, and (ndividual megbers of the
group experisnce repeated contacts with the materisls within their own area or
mit. The frequency, intensity, snd duration of such contacts exters into the
quantitative appraisal. For purposes of compariscn, 1t appears to0 be less tre:
quent than similar exposures of the pipefitters, less intense, and about equal
in duration. With avareness that excepticms ¢o this rule occur, say accurate
appraisal of pipefitters' exposures to process materials should be spplicable
in judging the exposure of outside machinists.

Examples of certain machinist activities in vhich there is opportumity

for repeated exposures to materials processed in the wmit follow.

MER Plant. Er¥O01679

Ever since operaticn of this unit vas started, two machirists have

been ewployed comsistently, realigning the foundation of the f{lter tanks.
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These men have probably had a greater exposure to the solvents than any of the
procesa pecple or other mechanical crafts. At the conclusion of this Job, they
should be given a physical examingtion related to symptoms of bemzene poiscning,
The results of these examinations will be useful in evaluating the exposures of
those vho ares regulsarly employed at this plant.

Two other machinists spend 30 to 50 per cemt of their time perZorming
regular mintemceAd.utieu at the MEX plant. We have no indication that they

suffar excessive exposures to solvent vapors.

Phenol Treating Units.

Our observations at the phenocl plants lead o the conclusion that the
tvo machinists who work run:tm at these plants and at the Xellpgg pipe stills
are not exposed to phenol vapors for prolonged pericds of time., The low vapor
concentrations that exist during normal operaticn of the plants suggests an e.z:
tremely lov total exposure for machinists., Machinists are in possession of pro-
tective clothing for prevention of skin comtact. Shovers are provided for use

after accidental contact.
Paraf?in Wax Presses.

Tvo mackinists spexd about S0 per cemt of their tize cn vax press
maintenance. We consider that their opportunity for skin contact with paraffin
distillate, vax, and pressed oil exceed that of the filter press cleaners.
There is ccmtact vith various parts of the presses themselves and with the
freezers in the refrigeration building. Repair of the stirrers md; other parts

of the freezers requires entry into the unit through a manhole. This Job re-
quires assistance from other maintenance machinists.

The t¥0 wmen who are nov assigned t0 the Wax press maintenance and

EM001680
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those t¥o who were formerly assigned (those with the longest temure can be
{dentified by the machinist foreman) should be given the routine physical examis
pation required of the press cleaners. Equal facilities for the practice of
personal hygisne are pecessary for the maintenance machinists.

Butyl Rubber Reactors apd Finishing Building.

There i3 a lov incidence of exposures toc methyl chloride by the
gachinists., In the reactor bduilding, nstural ventilation through the open
side wvalls is usually good. In the finishing building, routine greasing of the
screen shakers and the filter mechanisms requires exposures of short duration.
Repair vork on these units s performed vhile the flov of materials is shut

dowvn and while the ventilation system is still operating.

Paracril Plant.

Exposure of machinists to acrylonitrile and other volatile substances
in the paracril plant 4o not excesed those of the operating personnel, vhich

vere shovn by air analysis ¢o be within acceptable limits, except in the vicin-

ity of the latex pot and the coagulating pot.

Gas Comoressors,

Since maintenance of gas compressors in varicus parts of the Petroleux
Products Division and the Chemical Products Division accounts for a large part
of the total time spent by maintsnance machinists, thers {3 a certain degree of
importance attached to the possidility of gas inbalation at these units. In
our examination of the compressor buildings, ve failed to see any localities
vhers accumnlation of amounts of gas sufficient to produce chronic intoxication
vas a likely occurrence. There undoubtedly have been some exposures in the past
and pay be octasionally at the present time. Most of the obviously dangerous

EM001681
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exposures have been eliminated, either by providing exhsust systems over the
esczpe points or by opening up the building to permit patural ventilation.
Methyl chloride and hydrogen sulfide conceptrations have been reduced by these
tvo methods, respectively. A review of all such installations from the stand-

point of chromic exposures to low concentrations of gas is recommended.

Contact with Heavy Catalytic Cycle Gas Oil snd QLA Tars.

’ The zmachinists are among the crafts wvhich have bad and vill continue
to have opportinity in the daily performance of their duties at the process
upits wvhich handle these materials and at field tank pumps for contact with
these substances., Future contact is regulated as a part of the general program.
Fo musual or wforeseen incidents relating to contact were ohserved in this

study.

Machine

Main Shoo.

The main shop was found to be vithout any apparent industrial health
problems. Lighting and sapitation facilities are excellent, Use of solvents
is limited to Varsol, which is handled in such & vay that, even though its
toxicity and volatility were great, exposuwres would not be significant.

Diauaemblz and Reuneublx Shoo.

Pleces of equipment come to this location directly rrcm‘ the process
.units or from an Qakite cleaning in the tanks of the heat exchanger cleaning
shop. Those pieces of equipment vhich have been in service at units handling

the heavy catalytic cycle gas oil, OLA tars, or re-run tars bear a special
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identificaticn tag. ¥hen they are disassembled, some of this suspected cu-...
cinogenic material may be released. We sav slwrry oil spill cut of a slurry
puzp vhich had been through the Oakite cleaning. There {3 s problem of its
disposal. The nearest drain to the sever is about 60 feet from the place

vhere heavy equipment is disassembled.

Metal Spraying.

. About 15 different types of metal are sprayed in a shed with open

sides pear the machine ghop. Stainless and mild steel vires are most frequent.

1y used. The amount of lead spraying seems t0 be t00 small ¢0 be of any ime-
portance toxicologically, It was descrided to us as consisting of about ome
small job a month for a part of acid service at the Chemical Products Ares.
Bronze ig no longer used.

Incidents of poiscning by nitrogen oxides generated by the heat of
the spraying torch,that are desc><bed in the literature, have occurred in

exclosed spaces vhere it has beer possidle for concentrations of these gases

to accumulate over a prolonged period. It is safe t0 agsume that such accumu-

lations could not occur in this open shed.

EMO01683

-



BOTLERMAKER DIVISION .

Riggers.

The wark of the riggers, who mmbered 67 in the emtire plant, did not
come in for close scrutiny in this survey. It was adjundged that in the perZorm-
ance of their mission of moving and erecting heavy equipment, their exposures to
toxic and hazardoms material are slight. BRiggers are not active on a Job wntil
a.t"tar process men have taken a given pilece of equipment off stream and pipefitters
have blanked it off from the flow; actual close work vith the equipment is of
short doration.

Opportunity for skin contact with acids or high-boiling arcmatic hydro-
carbon exists. Por protection, riggers are furzished protective clothing, which
they carTy vith them ¢0 a Job. Contaminated riggers' clothing iz laimdered by
the refinexy in accordsnce vith the general program for prevention of prolonged

contact vith substances implicated as possible cancer-formers.

Welders and Burmars. <. o y

106 velders include 98 electric velders and 8 gas welders. All of these
men are first class mechandics and thedir vork is limited ¢0 welding. Fitting of
parts to be welded is done by other crafts.

The bwrners muber 66, consisting entirely of first class mechanics.
Work inside drums, tovers, etc. amounts to a considerable percentage of the total
vork of welders and burpers. An important aspect of this inside work is that
pleces of equipment in which inside work mmst be dome are routinely cleaned by
" sandblasting before the weldsrs and bwrners emter. This practice effactively
limi+s their inhalation of atmospheric contaminants t0 those prodncts of the

velding or burning process, i.e., fumes or gases from the base metal, welding

o
24, or cogting:
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Welding on crdinary structuwral grades of steel with coated electrodes
results in the escape to the atmosphere of fumes containing iron oxide snd arides
of several metals found in the elsctrode costing. Mangmnese, titamivm, and sili-
con are common. The gaseous products consist of carbon diaxtide, carbon menaxide,
vater, and niiTogen axides. ‘These fumes and gases originate in the extreme heat
d&mﬂgemammmmmwmmtmwmgse
ther %0 less than harmful comsentrations in any but the most confined spaces.
Given a fair aized emcloswre and scme Datoral Dovement of uncontaminated air from
outside the comtaminanty will digperse in a satisfactiory mammer. In cases xhere
the welding is performed in o confined space with 20 ventilation the symytoms
ave rimarily those of nose and throat irritation, and cough.

In welding on galvanized steel, the proportiom of zine axids in the
total fume is greater than that of ircn axida. Metal fume fever may result mnless
total fume concentrations are kept at & mnch lover level than 1s pecessary in the
case of welding on uncoated steel. Good vemtilaticn of the space is effective
in preventing the occurrence of zatal fime fever.

Velding on lead @ cadmiumecoated base metal may comstitute major heald
hazards. Cadcium fumes are not believed to0 comstitute a chroznic poisoning bazard,
murmum;my:mmwmmmmﬁmcemm
o poor ventilation. Exposwres of cnly & few howrs durztion sre sufficient to
Cause seriocus lmmg involvemsnt and sven desth. Protection my de provided elther
{n the form of local exhanst ventilsticn or the vearing of a fume respiratar bee
teath the welder's face ghield. No instances of these types of velding vere
totad in the refineey,

Velding on stainless steel involves exposures to fluncyides frox the rod

| toating, Rxresgive exposure to these fumes causes irTitation of the nasal pass-

‘gz, and not infrequently nossbleed. This is generally believed o be caused by

Re formation of hydrofluoric acdid. In our opizion. thers fe wa ov-rmonoo
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fluorosis from such exposwres. Fluorosis is a develoqment of bome abnormalities
resulting from mny yesrs exposure t0 large concemtrations of fluorides.

We were wnable to obtain a first-hand impresgion of fume conditions in
any of this welding work. However, the exposure being basically of nuisance type,
scientific evaluation is not required and crdinsry loguiry will suwit all porposes

Ventilation for inside welling vork is provided by lazb "air siphons”
furnished by the Beilermakers and installed by pipefitterz. An estimated 30 or

"40 "siphons" sre gvailable in the entire refizery.

Surfaces painted vith red lesd sre encountered in minor repair wvork an
barges, an ixfrequent job, and oz nev structural steel, also infrequent. An el-
ectric blower iz provided to furnish local extaust an tha darge work. Bed.lzad._
iz removed frmm nev structural steel by burming end brushing pricr to velding. |
The short dration of these jobs and thedr lack of frequency make it wnlikely that

there is any hazard to btuzners or velders from Inhalation of lead fume from werk
on steel that has been painted with red lead.

Protective clothing is provided for work in aclid sreag. It i3 stored
in division tool rocza or kept persamally by individmal welders.

Coke deposits are scmetimes cut from ingide equipment by burners’
torch. Ventilation equipment is called for and used becaunse of the smoke and
heat in confined quartars.

Cutting and melting of lead acrap is dons by ons man with a portable _
lead pot, working occasionally st various locaticms. Beveral efforts to vitness
this Job falled because of its discontimuous operzticn. This man should be in-
cluded in physical examination schednle for lead burzners.

The Pipe Shop (Petrolsum Products Divisicn) is operated jointly by
Piperittars and velders. Pipe velding is dome in a structure having open sides.
An estimated 95 per cemt _or the work 415 on pev pipe, limiting fime exposures o

the innocucus type of black iron weldinmg. Lesd-lined oimm 4c =~= -
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shop. Fume exposures sre not serious st this shop at this time, although cer-
tain positioms may put & welder's head for a time in the region of hesvy fume
from the are. This might assume & mare sexious aatwre Lif i{n the future the nev
pipe containing g bonded lead lining, vhick was described t0 us &t the acid
plant, should be hrought to this shop for cutting o welding of flanges. bcrri-
sicn of local exheust equipment for removal of the fimes froam their point of |
origin %0 a distance from the welder's bresthing zone would then becama neces-
82Ty .

Bollérmaker Shop, 572 Avea, in Chemicsl Products Division noaxrth of
Fo. & Pinishing Buflding, employs cne welder sni ome burner. There wvas nothing
in the layout of the shop nor in the descTipticn we obtained of its work to sug-
gest the existence of ocoupational disesse hazards.

Pive Shop, Chemical Prodncts Division. =

l -

At the welding shop, Chemical Prodncts Division, west of Fo. 1 Alcobol
plant, five welders snd three burzers, sll on "A" shift, sre exployed at fabzi-
cating and repairing pipe secticns. Fumes exposures are limited mainly to fumes
from the metal being welded and the rod and costing. HNo estimate could be cb-
tained of the relative proportions of wvork on nev and used pipe. It was ascer-
tained that residnal meterisl in used pipe was removed by buwrning at s point re-
mote from the shop sud in x mmaner that results in 20 fume ar vepar exposure %0
the man doing ths burning. In this shop, welders complained of {llness. from veld-

ing om certain types of alloys described as "Bed Copper,” "Bed Erass,” and |, |

I

"Everdwr.” In welding such material, heat is spplied by means of a carbon elec-

x
trode 4in the usual welder's electrode holder. Pipe sections undergoing this pro-.
cess are of such sizes and shapes-that it 1s irmpossible for a welder to alvays

stay cut of the zene of most denmse fume from the sre.
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The {1llness they described is suggestive of petal fume fever, being .an
acute {llness having its cnset several howrs after vork has ceased, and being
characterized by chills, fever, vamiting, and headache.

The Everdur slloys contain copper, 95 to 98 per cent; silicon, 1.5 to
L per cent; and about 1 per cent manganese.

"Red Brass usuvally contains 85 per cext copper smd 15 per cent zinc.

There sre po chromic effects from metal fwme fever. The acute illness
can be prevented by installsation of a local exhaust system in this shop to carzy
avay the fumes from their points of crigizn.

Bollermaker Shen. "013 Boiler Shoo.” T

Activities in this shop comsist of:

Electric weldingewcne or two aXT Velders perforn various repair jobs.

Burning——three machine burners work in this shep full time. 4 vari-
able nucber of hand torch buwrners are present.

Gas weldinge-the gas welding shop in this bullding is the site o em-
ployment of the eight gas velders included in the esployment liat for the Bodler-
makers Division. The work consists of cxy-acetylene wvelding of nop-ferrous alloy
parts, using principally up-coated rods of coxpositiocn similar t0 the base metal.
A considerable proportion of the work load consists of effecting repalrs to Hase
telloy D heating tubes used in acid service at the alcchol plants, ITA wits, and
acid concentrating plants.

The shop i3 provided with a local exhanst systen for removal of fumes
from the actual welding, Eastelloy D tubes vhich comtain 85 per cent nickel mnst
be pre-heated to about 600°F. in a fwrmace at the shep before welding., Soxe 20
heating tubes per month are handled here, and three is the maximm mumber in any
cne day. When these tubes come to the shop with a coating of scme residue of

sarbopacecus material from the unit from which it vas removed, there is an
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evolution of fumes, at least in the first stages of heating to the correct tem.
peratwre for welding, )

The posxibility of the formation, under these conditions of combustion,
of npickel carbonyl has been raised. Nickel carbonyl, s volatile materisl posess-
ing a high degree of acute toxicity, has been responsible for the development of
lung cancer in the nickel refiming indnstry. We are not in a position t0 cammex<
on the possibility of its presence in the fumes from heating these tubes. Inhala-
ticn of these fumes can be greatly dimiznisghed by the installation of a hood over
the fwraace port,

Welders at c;m: g-_:.:_g_:g Talit Tornaround. g .

At twnerownd of catalytic cracking wnits, the services of welders and
burners sre required for about 3/5 of the twroaromnd period. Welders wark three
shifts a day, six days a week, and bixmers on two ahif™t3, 6 days a week. AR
estimated siTty per cent of the werk is inside wook and of this, forty per cext
is considered dnsty work. A high proporticn of the vork inside i3 on stainless
and chrome steel. Dust soxrces are residual catalyst, especially in the preci-
Pitators vhere it i5 easily disturbed fram its resting places on the shakers,
Tefractory and insulation dnst iz the regenerators, and settled dust remaining
after saniblagters have left the tover. Dust elimination effarts have gone &
long way toward cleaning wp the vessels for the twrnaromnd mechanics. Additdopal
protection from inhalation of these dusts can be cffered these welders and burn~
ers by provilding them with a filter-type respirator degigned for dust and fume.
Types that will £1it bemsath the welder's hood are svailsble.

The danger of contracting {llness from inbalation of these dusts in
the copcentrations prevailing during the twmnarcund (s thought to be rather small
for the following reasons:

(1) PExposure time for an individual welder or birmer over the course
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of & year vill amcunt to probably no more than one mmth. (There are sbout fowr
turnaround pericds of about 15 days norzel &wrsticn on the three mmits.) A1l
bollermaker crafts are rotated on catalytic cracker twrzaround;

(2) Catalyst dust apd most of the refractory dust that is encountered
is relatively non-hazsrdous by reascn of its composition and particle gize.

Lesd Burners

Leszd Purner Shov at No. 3 Acid Plant.

About four men werk part-time in a shop which 18 open on three sides,
This affords good natural ventilation and mrevents scommlation of lead fumes in
the lead shop. It does not jrevent the inhalation of fumes rising directly from
the bwrning o bonding torch. Measwrements of stmospheric lead dwring burning
and bonding at Aruba ghowved that concentraticns in ailr st the nose ¢f the mmn can
exceed the recoxmended limit even in cutdocr locations, becanse of the proximity
of the man's nose t0 the sowrce of Nims, With this experience gnd with the
results of the wine lead deterzinaticns that vere made at iruba, we recommend
that some exhaust ventilation be provided for lead bwrzing in this shop.

Lead Burninz Shop in Crafts Building in Chemical Products Area.

Three men vork about half-tima 4in this shop., This rocm has fairly good
natral vextilation. The same remarks regarding inhalation of fumes coming directe
1y from the toreh apply heve.

m:awmgmm.
About balf of the time of the seven lead burmers and seven helpers is

spent performing Jobs at the process wmits. Many of these jobs require work in
spaces somewhsat more confined than the shops themselves. Examples are re-bollers
at the alechol plants.

CMNANY AOY
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Medical Control Measures.

Lead bwrners and their helpers are exmmined twice yesrly by the Medical
Depariment for symptoms of lead poiscmizng. We suggest that the examinations be
supplemented vith wrinery lesd determinations, 80 that evidence of abscrpticn may
be detected before symptoms of poisoning ocomr. As & part of this survey, we ob-
tained wine specimens from 12 lead burners and helpers. As a growp, these zen
shoved normal excretory values. The results are showvn in the following Table.

Amount Concestration
Semple (Cubic |Specific (M4 grans

Haxe Fuzber Cext.}) |Gravity Lead per liter
Chzpman 3016 230 1.020 4170
Christo? 249 110 1.028 097
Elkins 1830 155 1.025 .120
Pisher 2053 15 1.027 A%
Kelley, B. A. 8 280 1.010 .055
Eelley, B. P. 1070 255 1.02 .058
Kelley, 0. D. 251 295 1.023 .058
Mar+in 8hk 170 1.0% 153
Nettles 1572 180 1.020 215
Thomes 3012 g3 1.5 -]
Wnittey BEkL 95 1.026 102
Willtszs 134 575 1.00% .095
e ORRRRRERR SRR R

mmcmmmmumunmmmu in the ex-
posures, vhich at the present time zre not excessive.

Utility of lead Urinalysis.

The peagsuremant of the smount of lead excreted in the wrine 48 a useful
means of evaluating exposurs ¢o lead and, therefore, a valuable sdiumet t0 medi-

cal teehniques in supervising +the hemlth of lead workers, T4 nwito--- -



respiraty systems of the mexbers of the group o exposed perscns as collecting
devices for the lesd in the atmosphers. By its mechantsm of collection it eli-
minates axy forms of lead in sir that do not contridute to actumal lead absorpe

ticn, such as coarse dust particles. Fuarthermore, it averages out exposwre with
time, eliminating the intermittent high or low copcenmtrations that might be found
in sparadic air sampling and analysis. The smount excreted in the wrine is pro-
portiomal to thé amomunt absorbed within certain limits of individnal variaticn.

. The influsnce of individusl variation makes it necessary to use win-

ary lesd concextrations as measures of growp exposures rather than as messures of
individual exposures., The knovledge of exposure obtained from wrinary lesd de-

terzinations can be utilized 4o point out the nsed for envirommental control of

the contmzinant, and for indicating the frequency of, or even need for, medical

exxinations in the detectiocn of early signs of lead poisoming.

Horzal wine, from perscons with no indnstrisl exposure to lead, con-
tains 0.02 t0 0.10 milligrmms of lead per llter, dependent largely on the dletary
intake. Amoumts of lead in the range 0.15 %0 0.20 milligrams per liter are con-
sidered indicative of exposure at a borderline level of actual toxicity, with &
probable degree of safety.

Extensive experience indicates that the collection and analysis of
"gpot” smmples of wine, comtaining about 100 ml., is a satisfactory procedure
for determination of exposure. It has an advantage over the collection of 2k-
hour specimen in that 1%s collection can generally be closely supervised and the
danger o contaminaticn of the sazple lessened,

Pr&auumagmcmmmtuuedchmmdm
vessels and stoppers and scrupulous cleanliness during voilding of the saxple.

.Ina.J.OOnl.umple, containing 0.15 mg. of lead per liter, the amalyst will have

to woark with only 15 micrograms of lead. The posgible influence of dnst oF

other foreign matter in the sammle is obvious. EM001697
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Ve vere told at the acid plant of the conterplated use of steel pipe
vith bopded lead liming. The use of this pipe mAY introduce increased exposure
toleadtmzahecmeitnnmtbepouibletcrmthe‘lesdlﬁ.nd.ng;tu.‘.’.l,
Tricr to making changes in the ahape or length of pipe secticis, as can be done
with the lead inserts now used. The urinary lead deterztinations will be valuable
in determining vhether this erpected incresse of exposire actually ocewxs.

) , T
i --L... [N $L
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METER AND INSTEOMEST DIVISION

Shovs. TR

The shop men routinely overhaul, clean, and repair peters and instru-
ments. There is & main shop in the Petroleum Prodncts Ares and 2 shop in the
Crafts Bullding of the Chemical Products irea. Smaller shops are located in the
East and West Esso laboratories Areas, and in the RLA Mechanical Shops.

Iz the shop work, mercury is the principal hazgrdous material encounters
ed. Measurements vere mede of the concextration of mercwry vEpor in the air of
each of these ahops, except the RLA Mechanical Shop. In nome could wve find con-
cextrations &5 great as 0.1 mg. per cubic zeter of sir, a copcenitration comsider-
ed a safe upper limit for S-howr daily exposure. Results of all meastrements goe
shovn in Tadle 12 (page T1).

The main Meter and Inst-ument Shop, which handles the greatest volume
oL merCUTy, bas a system for collection snd recovery of spilled mercuxry, the ef-
fectiveness of vhich is lhcwnb'ythz sbsence of visible deposits on the benches or
floor and by the extremely lov atmospheric concentrations fomnd.

mmumminmmmuqmedwlmwm-
lsr installations in the other shops. There i3 need of such a systen iz the
Chemical Products Area Crafts Puilding and in the Bast and West Rsso labarateries
shops. Although lov atmospheric concentrations were found 4in these places, the
difficnllty of removing spilled mercwry Zrom this type of floor makeg it appesr
that sufficient accumlations may occur €0 give rise to higher concentraticns widh
the passage of times.

. It i3 well to remember that the ocowrrence of mercury veper in hazardous
concentraticns in laboratories and ahops is more likely t0 result from evsporation
c? spilled mercury having extremely large surface area, than from the actual manis

Maticas vith lguid mercury in the shop or laboratory work. cwnnl AQS



Table 12

MERCUEY VAPCR MBASUEEMENTS--
METER AND IXSTRUMENT SEOFS

.
Sample ’éolme Concentration
Fusber | location [(Cu.Pt.) |(Mg./cu.m.)
e R
1 Main Mster gud Instrument Shop. In vicinity! 20 0.08

of meter racks. Sample intake pear flocr.

2 Main Meter and Instriument Shop. In room 26 0.08
used as offize and storerocm. Visible de-
posits of spilled mercury an flocr. Sample
inlet at clerk's desk.

3 Shop in East Pilot Plant Area. Nev location| 15 trace
for this shop. XNo visible deposits on this
rough concrete floor. Sample intake on top
of work bemch gt workers' breathing level.

b Shop in West Bsso laboratcries Area. Shop 10 trace
located here for 3 months. Signs of spill-
age around merciry reservoir under bemch.

Rough concrete floor. No floor drain. Saxxmle
intake moved during sarpling to three locaticos
at treathing level.

6 Shop in Crafts Building in Chemical Products| 20 0.08
Ares. Visible deposits of spilled mercwxy
on rough concrete flocr. Floor drain has no
trap for recovery af perowy.

A T

The use of Varsol for cleaning purposes in these shops is not considered
hazardous in view of the smmounts used and low volatility of this product.

Qutside Men.

The principal duties of the outside mez are inspection of thermocouple
vells and orifice plates, trouble shooting at instrument locaticms, including re-
pair at the site, and inspection and repair at time of twrnarcund.

Thege routine duties take the meter and instrument men intc sreas of
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exposure t0 Jrocess material of highly diversified character. Quantitatively,
their upomeé are considered scmevhat less than that of process operators at
the respective units., They sre fmrrnished protective clothines to prevent skin
contact with heavy arcmatic distillate, acids, snd alkall., That they are game-
times exposed accidentally to high vapor comcexntrations is evident from the ac-
count of a "fainting” incident that occizred in the MEK plant and the fact that
cases of poisoning with methyl chloride occwrred among meter and instrumest men
vhea its use was new,

Exposure t0 mercury vapor in confined spaces by outside M & I men is
not steady enough to cause axy concer:n.

Skin contact with liquid mercwry occurs OR meter and instrument repair
Jobs. The fregquency of its occcirence was not ascertained. It is not a serious
potentizl source of industrial disease, becanse (1) the superviscrs and the men
know that it should be avoided and do so as much as is possidble; (2) washing
facilities are availsble and are used after encountering liquid merciry on the
Jeob.

Shif4 Men.

£hift men of the Meter and Instrument Division work out of the madn
shop and the Chemical Products Area Craft Building Shop and on the current turn-
aroupd jobs. Their work does not differ from that of the straight day men in

the same area.
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ELECTRICAL DIVISION

The greater part of the time of these mem 18 spent away fram the proxi-
mity of process material. Repair of refrigeration units, as in drinking foun-
tains and air conditioming equipment, viring and lamp replacements in the offices,
maintensnce of pover lines overhssad and bepeath the ground are jobs that require
no consideration-in a reviev of health factors.

) In werk at the units, such as installation of lamps, maintenance and
replacement of motors, texporary pover and light wiring at turnarcund, etc. the
electricians' contact with process material is generally neither {intemse nor
prolonged.

They vk out of the main ghop and way staticms. 1Two or three men at
a unit turnarcuzd is ihe usnal mmber.

.

Iine Gang.

The line gang i{s composed of 13 rated men and one laborer. The wurk 1s
mostly cutdoors on overhesd lines. Occasicnally they are employed at pulling
cable in underground conduits and, in bad weather, they may be exployed at lamp-
ing in and around process units. Their employment is zon-hazardous from the in-
dustrial health standpoint.

Electricians Assigned ¢o Process Units, laboratories, end Offices.

Pive men are regularly assigned $0 process umits, two at the catalytic
cracking units and three st butyl rubber polymerizatiom.
Trelve electricians are sssigned to laboratories and offices. They may
. be excluded from consideration of health hazards.

EMO01692
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Main Electrical Shop. o <imE .
e

pe——y

Four men are present full time at the =ain elecirical shop. Their work
is primarily that of motor cleaming and repairing. Approximately 100 motors per
month are handled in this shop. Varsol is the regularly used cleaning agent.

Its use in this shop is probably the greatest opportumity that exists in the re-
fipery for toxic mandfestations from repested daily inhaiation and skin contact,
should there be any such manifestaticns from this substance.

. According to a descripticn fizrnished by the Refinery Laboratory, Varscl
consists of a narrov cut fraction boiling between 300 and 400 degrees Fahrenheit.
Its arcmatic content vas given as follows:

Varsol B (105) 15.5%
Verscl ¢ (106) 15.5%
E{ Flash Varsol (107)  13.0%

This boiling range would indicate that benzene, the most toxic of the
aromatic hydrocarboms, is abs@ and that toluene and Iylenes are also absent.
Arcmatic substance in the analysis wvould presummbly consist of ethyl benzene,
Propyl benzeme, isopropyl benzens (ctumenme), ethyl toluess, etc.

These compounds are in a class about vhich little is known toaxdicologl-
cally, except for the scute effects of single large doses. It would seem that tie
lov arcmatic contemt, lov volatility, and natwral ventilation at the shop would
result in a toxic vaper exposure of a lov arder of megnitude. Determination of
Just vhat the exposure amounts t0 and what its effects may be on the men as de-
termined by close medical observation would be desirable undertakings.

Pedigree Products Fo. 150 Thimnner is used in the shop to the extent of
about five gallons per week as a thinner for insulating psints and varnishes
-vhich are sprayed, for cleaning spray equipment, and foar cleaning the hands. This
product is descridbed by 1tz mamrfacturer as consisting of commercial xylenes. Its
use constitutes an exposire of undetermined toxicological significance. Although
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the toxicity and volatility of xylenes are low, spraying of paints comtaining
them as a thinner apd intimate siin comtact in vashing <he hands may produce wa-
desirable effects ip the men. Respiratory protection for the cperatars of spray
equipment and substituticn of a less irritant skin cleansing sgent are logical
starting points for eliminsticn of any bazard that exists. In periodic medical
examinations of these workers, gttenticn should be directed at discovering any
eye Lrritaticn, dermatitis, or cemtral nervous systex changes.

Skin Contact with Suspected Carcinogens.

Skin contact with heavy aromatic olls and other petrolewm products from
bardling contaminated extensicn cords and floodlights that have seen sexrvice at
process wnits 4s gvoided by routine cleaning with stean by one man on "B" shift
at the electric shop.

The regular duties of elsctrical zaintenanse zen do not subject them
to contact with acids or heavy aromatic oils ard tar. Any contact is accidental,
involuntary, and infrequent.

Upnderground lead Work.

Lead sheathing in wdergrownd electrical condwits is relatively scarce
in this refinery, being used for cme voltage. Maintenance work on lead sheathing
in wnderground copduits 48 dcme by one man. It vas estimated that he is engaged
for no more than cne week per year at this type of work.

Because of its infrequent occwrrence and the natwre of the work, oo
lead poisoning hazard can be forseen in this wvork.

. Occwzrence of Ritrogen (Oxides,

Vacuum tube rectification at 4the catalytic cracking units elicinates tk

poseibility of exposure tc nitrogen cxides, which is said to cccur im other plants.
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MASCF DIVISION ey et

This division includes 63 brick masons, 56 concrete and sandblast
workers, and T2 ipsulators.

Mazons.

The tearing down and removel of fwwnsce brick at the No. 22 thermal
&wgmtmobammmummmmautmiwum
exposure in this 4ype of work. Four dust couxts made in the breathing zone of
man performing this work showved concentraticms ranging from 0.4 to 2.5 millden
particles per cubic foot, which sre beneath bazardous levels. In work of this
kind, there 15 usually scme degree of natwral ventilaticn. The work is inter-

ttent. Scme unit turnarcmnds require s minor amount of hrick replacemert.
Dust encountered 4in this work would be expected to0 contain free silica to the
extent of 25 %0 30 per cenmt, as found iz the uba swvey. The Job, therefore,
iz not considered 0 comstitute a positive silicosis bhazard.

Laying of pew brick requires scme cutiing 40 shape st the site. For
this puwrpose, the divisicn has three clipper savs. They are equipped with dust
exhaust but 2o collectors. The dust is discharged to the air at the rear of the
epparstus. This effectively prevents the rolonged inhalatiom of dust by the
operatar. Personms in the ares are, of course, exposed to the discharged dust.
Their exposure 18 occasional since the sav i3 partable. 'n:ensvtypeorsu,\:/vdj)
vith wvet dust suppresgion, vhich is on order, vill effectively prevent this
nuisance practice of discharging dust tc the air.

The replacement of drick in the catalyst regeneratars in fluild cata-
lytic cracking units is known as a dusty job. The greatest source of dust is the

distizbance of residual catalyst in the chamber. Of secondary importance is
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asbestos dnst, which is presest to an wminovn extant. It {3 probably minor be-
mewummcusmwmubm-ummmuﬁmmm~
size. The overhanging “"Jointless" firehricks used in this installation can be

excluded from comsideraticn as an important source of dust for the method of in-
stalling then is not dust producing. The longevity of the btrick in this service,
and the normal frequency of four turnarounds per year secve io clasasify this dust
exposuze as occasional.

) Replacement and laying of trick in acid areas comstitutes a large part
of the brick masons' employment. The trick has & lov free silica contemt. Cut-
ting and shaping i3 done mairnly outdocrs. The dust exposure is not considered
hazardous. Use of Basalite adhesive can result in exposwe to irritant fumes,

unless precautions are takem, Mhe ivritant propesty of the fume 1s so iptense

&;.

that chronic exposures are necessarily svoided by the men themselves. .- ./L./; .

Concrete ani Sandblas<,

There {5 an interchange of men betveen concrete and sandblasting jobs
vhich makes it 412%icult ¢to determine Jjust Rov many persons in the course of a
year spend suificient time 4in the vicinity of sandblasting to require physical
examinaticn by the Medical Department. The tendency tovard increasing require-
ments for saniblasting inside process equipment pricr to mechanical work at unit
turnarounds makes it necessary that a contimuing check on exposed persomnel be
kept by or for the Medical Departmexmt.

At units where we observed Sendblasting inside towers, drums, or other
equipment, the dust wvas well enough confined so that cnly the man handling the
blasting hose was in a high conmcentration. He is, of course, protected with an
arproved suppliedesir mask and helmst. There may be, and probably are, occasions

vhere escape of dust is in the direction of attendants at the sand blast machines
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Tris is & gituation wvhich can cnly be evaluated by repested observation and
measurenments at the scens.

At the gandblast shed pext to the salvage yard, blasting of small parts
from the process units, such as bubble caps, is done alrmost dally. The cpen
sheds provided for this work provide no confinement of the dnst. The shed wheze
man zust stard €0 attend the machines is sufficiemtly close ¢o the blasting to
receive at most times g high dust concenmtraticn. The attendants use no respira-
t‘cr:y protecticn. Dust counts in this srea, as shown in Table 13, vhich follows, _;\

/
ranged from four to 1h mi1l4cm particles per cubic foot. These concentrations/ <,

'/‘"7--\..

are excessively high for free silica dust. Attendants st these units should bYe
required 10 wear dust respiratcrs during the vhole tixe that sandblasting is
being done. A more satisfactory long-range scluticn t0 the problem will be to
provide a modern enclosed sand-blast shed vith dust recovery system at the pro-
posed nev location at the Mechanical Crafts nev budldiags,

Table 13
DUST CORCENTRATIORS IN VICINITY OF SANIELAST SEED
Dust Count
) (M1lien
Saxple | Sampling particles |-
Nurber | Tize Locaticn per cu.ft.)
€8 5 min. Arownd perizeter of bhrick-crushing shed. 7.4
€9 5 min. At entrance to shed just east of sandblasting
ghed. This is the regular station of the man
tending the machine for the sandblasters.
7 5 min. Insife the shed menticned in Fo. 69. 1k
T8 7 min. Same location as Bo. T7. 7.3
82 S =z, Along side the eastern-most sandblagt shed. k.2
Jo blasting being done in thisg ghed at this
+ime, Dust comes from two sandblasters
vorking in the other shed.
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Brick and Asbestos Grinding. i W A_g-’"

hlm&m”ntwmlmm&,ammma&?iuuued
- ,a—/_-—_—l

several days each month to provide gromnd brick t0 be used as aggregate. Its use
for grinding asbestos wvas descTibed t0 us as very infrequent. Although arn ex-
mttmm@mmuwm,mumﬁm&euwped
fine dust within the room during its ocperaticz. Ancther important source of dust
at this locaticn is the sandblast shed next door. We feel that even in times
past, vhen rick grinding was a continuous daily job to keep the polymer plant
catalyst tover supplied, the high silica dust from sandblasting could have been
a are lmpartant health factor than the occasional asbestos dust and hrick dnst
in this shed, Use of a dnst respirator iz the brick grinding shed should de re-

quired.
Tasulators. i

We szv no operaticns in the refinery vhere insulstors would be exposed
to high concentrations of dust, harmless or othervise, from the material with
vhich they work. They do use s large variety o cements, thizmers, solvents, and
adhesives of wknown composition. There are scme occasions where high concentra-
ticns of volatile constituents of these products will be encoumtered. The Medical
Department should have scme means of acquiring knovledge of the particnlar pro-
ducts that sre in use and what the px'incipal constituents are, so that proper
pedical control can be exercised.

EM001704&
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Refinery Disposal Dums. w Lty s
\“’l“.“\\- .\r ..") lf
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Fourteen men sre employed and’ the majority have vorked here mare than
ten years. A4ll types of liqu{Z =znd solid vastes Irom refinery processes, to the
extent of 100-150 trucklocads dsily are disposed of here by open pit burning af
cochbustibles. Sincse combustion is cnly of bome-fire type, considerable smoke re-
sults and there i3 umdoubtedly opportumity for major vaporizaticz of materials
swrounding the ares of the actual fire. Dping of hesvy arcmatics is said 0
be one of vaste materisls, and this suggests the good possibility of exposure of
men to smokes containing injuricus materials in vepor or mist form. (Obviously,
the men will attexpt t0 take advantage of wind direction 40 gvoild smoke, tut this
redeeming feature was minimized by owr informants. At ths tims of our inspectics,
the vind was favorable for avoidance of smoks. The variety of vaste materials
handled and atmospheric conditicns makes it izpossibls 0 sppraise these condi-
tions on a scientific basis, beyond the suggestions outlined above. General

Labor superviscors rate the occupation as one of the worst problems they have.

Ethyl Lead Tenics Cleaing,

This hazard i{s recognized and precauticns taken to comply with require-
ments and recommendations of the Bthyl Corporaticn (as well as duPomt), vhich ine
cludes gas testing before entry into tanks, use of special protective clothing,
supplied-air respirators, and periodic medical examination.

Exposure to Powder Catalyst Dust. Cleaning Reactor Chamber (BCLA).

A number of mem are expossd for an estimated average of thres months per

year. The dust 45 very ir—itsting to the upper respiratary tract and to the eyes.
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It vas generally agreed that men wear the respirators provided, faitrfully, and
this is a good index of the irritsting qualities of ithe dust--since voluntary
vear of respirators is only depe vhere dlscomfort it imposes is of lesser extent.
Goggles provided are worz but not as faithfully as respirators and,frequently,
mwoor eye injwy cases are reported to the Medical Department.

Cleaninz Bubble Tovers.

Inspectors, as well as laberers, camnot totally aveid skin exposures
toc various deposits in bubble tower and plate cleaning and ingpecting, even
though they wvear rubber suits. These men literally mmust lie in the zaterial
vhers space is cften no more than 15 inches deep. Scme examples of this type
of expostres are in the bubble towers of Cracking wmits 17, 18, 19, 20, 21, axd
22, Pipe stills 18, PCIA 1, 2, and 35, ALA 1, 2, and 3, etc.

e deposits encountered in such places consizt of a vide variety of
materials from gas oil and naphtha used for flushing pricr 0 eatry to heavy
polymers and coke deposits of unkmown compositics.

Exposures of this type to skin contact with materials of unknmown conm-
positicn and toxicity comstitute one of the category of expomzes of question-
able irportance. Fuller understanding of the effects of such exposures can only
come vith continued medical observaticn., The desire for complete health protecs-
tion of refinery persczmeal dictates the necessity for svoldancs of sush exposwres
as mach as possidle and limiting the occurrence of possidle 111 effects by Te-
storing cleanliness of person and clothing immeddately following each exposure

{incident.
EM001706

-Cleaning Besctors, Iight Ends Flant.

Benewnl of polymerization catalyst occurs at & rate of about omce iz

three months and lagts for about two days. The Job is performed by a group of
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ten men at &n out-of-doors location. The material they encounter is coarse and

graouler, hence pon-dusty. KNo significant exposures can be seen in the perform-
ance of these duties,

Tank Cleaning,

A certain amommt of wmavoidable skin contact occurs whea laborers enter
a tank to recove ;edimt remaining after pumping out the tank. These exposures
are in the same category with those described in the secticn above, entitle&
Cleaning Bubble Towers, Respiratory protection is afforded by the use of hose

masks. Spent clay from the lube f4ilters is used to "Ary wp” the last of {he

sediment 10 facilitate its removal by vheelbarrov. This practice comstitutes no

dust hazsrd by reason of the gramumlar form of the material used.

Tube and Soaker Clegn_.ng* .

An importazt segment of the duties of general labor comsists of clean-
ing tubes at the furnaces of the varicus refining wmits. Some eighty men are
exployed on this job_over three daily shifts.

There is no doubt that this is a dust-producing operatica.

It {8 likevise evident that there is no sccumulation of dust concentra-
ticn at the breathing level of the cleaners, decause their position is cpen to
the outside air on three gides and sbove, There is ustally a fair axomt of air
wovemest about their positicm. When dust producticn ceases, dust at the bresthe
ing level is quickly dissipated. The production of dust is fairly constant after
the tubes have been cpened and cleening equipment has beem put 4n place. Total
exposure time, as for mntl’&__c operations cutside of shops, is variable and,
hence, unknovn. The effects on health from inhalation of these dusts, 12 snd

wvhen it occurs, are likewise unknown.
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Cleaning Scaling Drums at Thermal Cracicing Units.

Cleaning out vertical scaking &um &t cracking coil Fo. 22 was done by
means of a mechanical anger inserted from the bottom. Water wash flows down
through the &rum. This cleaning rig is used on 19, 20, 21, and 22 coils. Pour
laborers camprise its crew.

There is no dust exposure because of the use of water, There is op-
portumity for skin contact with materials in the drum vhile fitting the bit and
vhile cleaning the sludge and coke sway from the rig. We were told that ome man
is sometizes put into the drum from the top for scaling with a hand 4ool.

These comtacts wounld be an L:pcz;.a.nt exposure in cases vhere the wnit
bas been feeding clarified oil from catalytic cracking. There is an opinion in
scma quarters that the aromstics boiling over TOO'F. axe not destroyed, dut con-
centrated, in the heavy tar fraction vhen clarified oil is fed to thermal cracke
ing coils. This copinion should be tested by means of scme animal toxicological
experiments.

Disman Ccndans& Boxes.

Pour laborers vere engaged in dismantling a condenser box on the Ho.
22 unit. Memaccpimﬁavdmwtrmthecom as end-conmections
vere removed. £kin coztact was plentiful. Scme pipefitiers vere also izvolved
in this occwrrence, which vas dsscribed as wmsual by the pipe-fitter foreman,
as gas cil is usually encountered in dismantling these coils. In this instance,
the tar may or may not be considered potentially carcinogenic, depending uwpon
its source and prior treatmspt. The occurrance serves to point up the necessity
for establishing some procedmre whereby every unexpected incidemt that results
in prolonged contact of material over a large area of men's bodies shall be re-

ported to the Safety Department or scme other responsible agent for determination
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of whether the regulations copcerning clothing, showers, and medical examination

for potential carcinogens shall be applied.

Exposures to Heaz Arcmatics.

General labor foremsn have given eaxrnest consideration to ithe problem.
A question vas raised that, in digging ditches to wncover pipeline leaks, the men
may encounter a.deposit of arcmatics seepage. Alertness 0 thls occwmrence, vhidh
qbviously exigts ip the divisicn, is essential to success of the prograz for pre-
vextion of comtact. Actual sipervision of the use of rotective boots and gloves
that are rovided for such ceciorences is the other essential for success.

Adnother question is that of replacesent of work clothing vhich men vill
wear for long pericds in pormal practice. This i3 cne of the zany details that
must be vorked out iz the plac for providing clean wark clothes when there has
been contact with guspected carcinogenic material.

Skin contacts with heavy arcmatics, cn the part of general yard labor,
has been considerably lessened by the provisicns for flushing cut lines befcre
vork is dome on the catalytic craciing units. 8imilar provisions are being ar-
ranged at thermal cracking units vhere clarified oil is cracked.

Er¥001709
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CARFERETER AND PAINTER DIVISION

Paint Shop. T
=

/

—ak

The use of paint remover for stripping office furniture and other items
occwrs with suwfficient frequency to require precautions against injurious inhala-
tion of veper. It is urged that special ventilation be provided for this work.
It caz be ar:'a::ged by installation of a large ropeller exhaust fan, e.g., 24"
to 30" diameter, and placing of all paimt remover work irmedistely adjacent %o
this fan. The present systex of placing fiwniture cutdoors for removing paist
1s not an asswrance of safety against inhalstion of the vepcrs of benzol, tolual,

or chlorinated hydrocarbons which may be presexmt because it depends on the vagar-

ies of the winds and is not at all practical dmring extended rainy periods.
Painters. Yoo U)o :

The relatively mincr role of painting by refinery persomnel is indi-

cated by the fact that about 32 men actmally do painting, Of this mumber, five
S
or six men are part-time spray painters. (Major paint jobs on zev construction,

T T——————

tanks, and process equirment is done by coptractors.) Respirators are provided

for all indoor spray wook, vhich is very izfrequent. No red lead 1s sprayed by
refinery persommel.

An item of major interest to the Medical Depariment is the possibility
of the occwrence of bemzol in scme of the formmlations used. BSince the sowces
of paint products and even the compositicn of products from the skme sowrce, are
subject to variation, a check on benzol exposures can best be obtained by random

- application of wine sulfate measuwrements to the members of the group.

EM001710



MISCELLAXNEOUS

LABORATORIES

Refin Labora

An{line,

Daily routine an{line point tests are made. We could see no practice
in %he ccnduct of these tests that wounld result in bresthing gppreciable amounts
of aniline vapor or anmy skin contact with amiline, except, perhaps, accidentally.
The amoumt of aniline required for a test (eprroximately 10 c.c.) is dravn from
& resexvolir iz an exhaust hood. It is mixed vith material being tested on a
laboratory bench away from the hood. After the test, used aniline is discarded,
there being no facilities for re-distillatiom. Owr only suggestics regarding
the protection of vorkers frem aniline is that the phyBical exarination of these
Pecple be incressed in frequency from cnce to twice a year, to conform to =3t~
tice in the other refineviss that ve have seen.

Merco—y Veoor. .. ‘

'

Those laboratories iz which metallic mercury is used were visited in
company with Mr. Day, of the Bafety Department, for the purpose of observing ths
extent and mamner of use and the disposition of spilled mercwry. Hygienic prac-
tice in the use of mercuwry comsists of comtrolling accumulations of vapor or dust
i.n":.he werking envirozment. This can be accomplished by providing a reasonable
ancunt of room vemtilation and in keeping the floora and work benches free of
spilled mercury. Bvaporation takes place from finely divided droplets dispersed
on a floor sux?ace at a much greater rate thar i1t vill from mercury reservoirs
on laboratory spparatus, because of the greater suwrface exposed to the air. The

American Stardards Association hes adopted the value of 0.1 milligram per cublc
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meter of air as the marimm permissible comcemtraticn. It comstitutes a good
bench mark for contrel of mercwry VEpGX exposures. It expresses an easily at-
tained level of control.

The results of measurements made in the various laboratcries xre
Xnown to the Safety Departmemt. They are sumarized in the Table below (page 88)
for comvenience,

Only the Gas Analysis Boom of the Refinery lLabcratory showed a con-
centraticn bordering an the level of vhat constitutes good practice. In this
instance, replacemsnt of the comtaminated floor mats and cleaning and painting
¢f the comtarinated floor will effectively reduce the atmospheric comcentration
to the level prevailing in the other labaratcries. The Gas Analysis Room of the
Chemdcal Products laboratory 48 iz a much vorse condition as regards spilled
zercwTy OO the floor and beneath the wtrk benches, but accummlsticn of comcen-

tTaticns in the air i3 prevented by the excellent ventllation system.
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Table 1h

MERCURY VAPCR DETERMINATIONS-=LABARATCRIES

Sample
Hurber

5

10

location

merouTy.

()
(b)
locker,

(a)
(v)

(e)
(a)

M

Refinery labcratery. Gas Analysis Rocm.
Fairly smooth concrete flocr. Bubber mats.
Not much ventilation. Saxple intake at
Ttreathing level in two locations.

Plancor 572 Lab. Saxple at treathing level
near POD spparatus. Ko visible spilled

Refinery Laboratery. Lecnard's Lab. Smell
use of mercwry. Good vemtilation. Ko
visidble deposits.

Distillation Growp lLaboratery:

Jesr vacTum
Near glass still

Fuel Products lab. Mercwry is washed here
for use in test at treating plamt. Saxple
taken near vashing apparatus in opem cage

Cherical Products Msin laboratory:

Analytical lab. In vicinity of
Polarimeter st breathing level

Gas Analysis lab. Visible deposits
of spilled mercxey on the floor, an
rubber mats, underneath labaratory
benches. B84z exhaust ducts with
intake one foot of?f floor, good air
supply 40 rocm. Saxmple taken at
treathing level.

Special Problems Lab. B. Bmall use
¢f mercury; good alr movemsnt.
Special Problems Lab. A. Bmall uge
of mercoTy.

g A

Nercuxxry

Cancentration

(Ng. per cm.z.)
0.18%

Greater than
0.1l

less than 0.02%
0.0
0.0

0.0
o‘o

0.0
0.0

0.0

Results obtained by a chemical method wtilizing abaorpticn in

iodine and a colorinmetric determdnation.

AiT voluma 20 cubic

feet. All other results were obtained by use of the Geperal
Electric Mercury Vepor Detector.
|

I
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PRINTING STARDARDS

-
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-

The shop, design section, and office of this division employ about
33 persons in a one-gtory frame bullding.

Materials Handled.

The use Of Az0 dyes in the O2alid process and of photographic chewicals
constitute possible sources of dermatitis in susceptible individuals with vhich
the Medical Director is fully swvare. There are several solvents and process
liquids in use which are of izterest because of the likelihood that these, and
sizilar preparations that may come into use Ifrem time 40 tixme, contain substances
of kpown toxic propesties, such as methyl alcohol and carborn tetrachloride.

Those cwzTently in use gre:

Ditto Direct Process Liquid
Moit4lith Elankrels
Multilith Repelex

Multilith Repelex

Moltilith Platex
Moltilith Decxit

Ventilation.

*

Besides the doors and windows which are usually open, ventilation of
the working space is fwmnished by a 48~inch attic fan, a wall exhaust fan at the
location of the photographic reproducer, and the exhaust fan connected with the
hood over the 0zalid Process. It is estimated that the vemtilation rate exceeds
12,000 to 15,000 cubic feet per mimute. This vemtilation rate will suffice %o
keep concentrations of vaper of liquids commonly used in formulaticns of this
" Kind below 100 parts per million iz the air, should the total evaporation rate
axcunt t© a8 much as 2.5 gallons per howr. According €0 our observations of the

processes, the evaporaticn rate of liquids in this shop 18 much below this
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figure. Concentrations of vaper in the alr are thus maintained at & level safely
below that vhich would cause harm to the perscmel.

If there were acute exposwres to high local concemtzaticns of harmful
solvents &t any of the machines, these would have mgnifested themselves by symp-
tcms of nauses, dizziness, or iritablility.
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ASTEALT PLART

hoos-
We d1d not make a study of the facilities st this refinery for o:ia:;-
ing, blending, and pacimging asphalt. In viev of the experiences gt other
refineries within the campany, it would be advisable t0 exazine these facilities
frcm the standpoint of production of vapors or mists in axidizing, arcmatic
vepors in cutback blending, and asphalt mist at &um £illing, vherever such
etpospheric contaminants may prevail for extended pericds in sreas vhere men

are at work.
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APPENDIZX

FHEVERTION QF EXPOSURE TO HIDH BOILING ARMATICS

We have reviewed the basic informstion which indicated the necessity
for & pTogram of comtrol of exposwe to catalytic cracking ar steam cracking
fractions boiling above TOOP.; ve are also acquaminted with the exposition o
this program 4o exployees on Petmnary 25 snd 2k, 1945, and vith the general rules
for perscmal comdnct and hygiepe with regpect to perscms enmcoumtering these frac-
¢icns in the course of thetr duties. We hm.:!ﬂ.evad. the Safety Department's
swvey of exposures to high boiling sarcmstics in the refinery, vhich includes
recommendations for further acticzn and adiiticnal rrecauticnary measwres.

These studies indicate that ths Refinery is iz a favoradle positim
with respect to preventicn af skin comtact with 4hese oils by employees and early
detection of any skin changes hrought about by contact. The first and most im-
pmrmupo@nmtmwmmmmummm
for precautions. They have thus been put iz a questicning frame of mind. Pos-
sibilities for exposure that were overloocked ix the ariginal directives and
Fvey have been sugzested apd vill comtirme o be hromght owt by the several
bundred alert swpervisors and werkers that are affected. The list of proposed
{mprovenents in the Safety Depsrixmext's swrvey countains severszl examples, not-
ably the necessity for providing better means for fluahing ouwt slmTy heat ex-
changers ani steam gemerators at the catalytic cracking wnits, especially those
that must be worked on while a uwnit 4is in cperatiocn. Same details of procedwre
still remain to be accomplished. Slhurry pumps, in rresent practice, are oot
satisfacterily &rained of the oil before removal to the machine shop for dds-
asgembly. Meueem;obeachmce fcr small parts from service in heavy

arcmatic o0ils to reach the sand blast ahed for cleaning without warning labels.
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With videspread kmowledge of the problem, the prospects are excellent for the
development in time of totally effective procedures.

The adequacy of facilities for taking shovers and for provisicn of
Irotective clothing assumes a great ixportance in this prograz for prevention of
skin contact. We find that the refinery is welleequipped vith shower rocms and
that they are vell-distributed for easy accessidility by those who may be iz peed
'ofsm:ht&cilitieamlmﬁngdnorattheend.cfthewrnngm. Ay
tendency tovard fmrther centralization will have a detrimental effect on the
Teady accessibility of the rocms after the occwrrence of a spill or a splash of
the oil fracticns that are to be avoided. Maintenance of these shover roams in
& Clean and sanitary conditicn is genernlly quite good. There sre a fevw excep-
tions:

(1) The colored rocm at the road oil stills. The location of this
vashrocz tnder a water tank makes light and ventilation a d4fficult probdlem but
mintenance on & par with facilities elsewhere coulld still make it & good place
€0 taks a bath.

(2) e colored room beneath tank No. 291 (next to Ko. 2 boiler house)
i3 likxevise {1l-kept.

(3) The colored rocm at the Plate Shop suffers fron overcrowding.

General ladbor foremen saYy that §9 plus per cent of Negro laborers take
shovers on thair own time at the end of the working day. This habit should be
encouraged in every practical vay. Good maintenance of the shover rocms is rost
izportant,

In the matter of dividing potentially exposed persomnel into frequent
and infrequent ms,nqwm‘the inclusicn of nearly all process exployees
at PCLA units, QEI4, Mdmmﬁgﬁggm&tesm;mmemmbcat
Mechanical .exployees i3 minimized. In our experience, the process exployees
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nﬂm“stpmumm;wmhanﬂdMe:pmmelasm
comtact than Mechanical employees vho may less frequently be in aress of ex-
poswe but more often are exposed. A sizple time study on these groups shoulld
clarify the respective exposwres. '

In additicn to vhat has been dome to0 lessen skin contact with thege
high boiling arcmatic oils, wve propose that a complete program for preventics
o exposure should include the preventicn of inhalation of vapor or mist of
.thesetnctim. Ve were gble ¢0 dexxcmstrate the presence of oil mist 4in the
vicinity of hot clarified oil pumps st the catalytic cracking wits. We feel
that there should de a concerted effort t0 1dentify and evaluate every cecmrence
of oil mist in places vhere men work and vhere the stock consists of ofls that
are presently inclnded iz this progran for preventicm of akin contast. The
taricological potentialities of inbalaticon of & zist of s sudbstance that is
potentially carcinogenic cxmnot st presect be sdequately defined but seems ¢0
deserve & great dagree of impar-tant consideraticn. Initial efforts ahould be
directed to the greas of slwTy snd clarified oil pumps at catalytic cracking
units; feed pumps at thermal cracking units recelving clari®ied oil; guench oil
Pu=ps &t stean cracking units; thes tar produnct puzps of stesn cracking wnits;
and the use of stesm lines for flushing sway surface deposits that have resulted
from spills or leaks. ‘

All saxmpling locaticns at wnits handling these oils should be exaxdined
for the pwrpose of ascertaining vhether the person vho drzwvs the saxple can
scconplish his mission without suffering exposwre 0 mist or splashes of tha
stock he is sampling,
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EENZOL EXPOSURES

While potentisl exposures to benmzol ia varicus locaticns (summarized
belov) zey have been over-emphasized, the uniquely toxic character of the vapor
varrants special attemtiom.

Varicus investigations in the conswxming industries, especially in
coated fatrics plants, where enclomure of equipment and vemtilaticn were thought
to be good, disclosed cases of benzol poiscaing at concextrations of 75-100
P.D.2. The action is particularly ingidiocus; many fatalities from chronic ex-
posure to lov concentraticns are knowmn.

Time for the swrrey 414 not permit detalled appraisal of this hazard
in the several possible erposwre locaticms. We did not feel that any vers par-
ticularly significant, especially for sversge individnals 4in good health. The
possidility of unfuvorable developments, however, ir an occasional susceptible
individual could not be ruled out, and this iz the reason for the general recome
zendation for medical swpervision for workers potentially exposed.

Urine Sulfate Test.

This test provides a comvenient 2ethod for measuring the degree of &
wrier's exposwre t0 benzol vepars during a glven dxy, and is particularly op-
plicable to sprraising the expostures of workers in ths listed locatioms.

Swmary of Potenmtial Benzol Exposure Areas.

Bolvent De-waxing (MEX) Plaxnt

Stesn Cracking Plants No. 1 and %o, 2
Diolefin Extraction Unit

QELA Steanm Cracking Coils

Paint ghop
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