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PLAINTIFF'S EXHIBIT

TRIAL HYGIXNE St
PORT_ARTHUR YORKS

———

made by Allan E. Dooley, Industrial Hygiene Engineer

This rerort presents the results of a survey of certain
onerations and processes at Port aArthur Vorks from the indugtrial
hygiene sgpect. It is not a complete survey of all operations
at that refinery, Other operstions will be ocoversd in future .
"surveys. The report oonsists of three sections: (a) Summary of
Findings, (b) Reoommendations, and {c) Detailed Findings. '

8 Find

1, Lead burners were exposed to lead in excess of the max-
fimum allowable ooncentration,

. 2, Unloading clsy {Lena bentonite) produced axponux:aa to
( ; dust in exoess of the maximum sllowable concentration,

3. Dumping of the contact filter presses resulted in ex-
posures (skin oontact and. inhalation) to a black oily sticky dust.
The effects 0f such exposures are not presently known but they

- must be oonsidered as potentially hazardous, ‘

bk, Reclaiming insulation and ganister resulted in expesures
to dust in excess of maxinum allowable concentrations., . - ‘

5. Lead exposures during the manufaoture of lead naphthenate
ware found t0 be in excess of the maximus allowable ooncentration,
While the exposures were intermittent so that the oversll exposurs
vas somevhat less than indisated Dy air sampling results, the
operation cannot be considered non-hacardous,

6. Handling of litharge and litharge 4rume in the spiking
of doctor sweetening solution was done without proper rsgard for
health and eoconomy.

T 7 The handling and use of solvents other than additives
vwas found to be satisfsctory from the health standpoint,

8. Additives were, 1n genersl, handled in a satlisfaotory
sannes with die regard for their toxicities, In the case of
nitrobenzene spills, the procsdure for insuring that the affected

( employe received imnediate medical attention was not thoroughly
' worked out,
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Regommendationsg

Recommendations based on the survey are. aunm‘rized below, The
full recommendations are stated in the detailed findings, . Where-
periodic physical examinations are recosmended, it 1. to- be: undgr.
stood that they are to be compulsory, ,

Lead byrning
1, Lead burners should be given perilodio phyaici;”éxiqinatloﬁn.
2, Lead burners should wash their hands before eating lunch, .

o 3. vashing facilities anodla be provided 1p‘ghb lead burning*
shop, ‘

b, Hbuookeoping in the lead burning shop shonld be 1mproved

5. Consideration ghould be given to the 1notullation ot a
local exhaust ventilation system in the lead burning shop, the
system to have gmall hoods on flexidle ducts so that ths lead
fumes oan bs rsmoved at ths gouroe,

6. Consideration should be given to the uce of a similar °
portable exhaust gystem to be used inside vessels. .

7. Periodioc surveys should be made to dotorninn lead exposures
during lead burning,

Ejlter piant operationg

1., Eaployes should wear approved ronpitatorl vhllo unloading
clay from freight cars. , R ,

2,. Clay unloaders should be given poriodio phytinnl ox;uinstzonn
ovorr 18 to 24 months,

3, Consideration should be given to having clay delivered to
the refinery in covered hoppor OArs,

4, Employes should wvear aporaoved rolpirltoru vhon dumping
contact filter presses,

5., Employes who dump the oontact fllter presses should dbe
given pericdic physiocal cxcnlnationc with special reference to the
lungs and skin,
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Handling of polventsg

No regommendations at this time.

dlinge of adc ve

1, Employes who g:-ill nitrobenzens on clothing should re-
move soiled clothing and wagh immediately,

2, Th. foreman ahould be notified at once in the event or
A nitrobenzens spill,

3. The foremsn should notify the first &id room immedistely

in the event of a nitrobenzene snill,

L, If an eunloye who has spilled nitrobenzene is asent to
the first aid room, ha should alwvaye be aecounaniod

L §. The foreman lhould make a record of each nitrodentene
spill,

6. Bafore resuming the uese of halowax 101k, the Health
Division should be consulted 28 to recommended safe handling.

Storshouse handlin~ of. oh~wiaalg

1. A wash daain with hot and cold water, goap and towels
ghould be installed in a resdily scocessibdle looation in the wax
basement,

2, 8igns instructing what ghoul® be done in cage of acel.
dental exposures to chemicals chould bo ﬁOlt.d in 311 storage
locations,

3, Drums and other containers of hagardous chemicals should

~be so doaignntod

L, Periodic msmouom shoul® be made to deteot 1uxy Arums
and other containers,

Qﬂ.l" 830?-
1. Employes who clean or work on tank cars which have been

" used for sthylene oxide should avoid okln contast with even dillute

solutions of this materisasl.
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2, ELaployes ghould avoid inhalation of vapor' of suoh auh-
stances as nrethanol, ethylene dichloride, aromatic dlatlllate,
tol1idine and other volatile solvents, _ '

3., Emvloyes should avoid gkin contact with sueh substanGES -
ag caustic .goda, sulfuric acid,

4%, The medical and safety de-~artments should bo connulted
as to proper zafeguards if cars contalning substances of unknoun
toxioity are received.

Hydrogen gulfid 1 d3oxide -3¢ o

1. Gap magk canister record cards should be roviaed 80 that
each card will have small squares each representing 15 minutes of
uge, the total number of guch squares to be deteruinod by the normal

life of the canister,

2, Each employe uaing & canister ghould chnck and 1n1t1a1
& square for each use of 15 minutes or less. If the canister is
used for a period longer than 15 minutes, the proper number of
squares should be checked,

3. Consideration should be given to furnishing a oanister
to each employe who is assigned a faceplece and making each '

. employs responsible for replacing his canister when necessary,

The rcvtaod record card as described adove should de unod

No recommendations concsrning sulfur dloxide are made at
this time, :

onal an a

1. Deficienocies and inadequacies in the pernonal hygleno
facilities dssoribsd in the March 16, 1949 report by the PAY
Safety Department ghould be corroetod

2. A continuing esducstional program should be developed
to improve pergsonal cleanliness and to aid in keoping facilities
neat and alean.

3, Frequent inspeotions should be made to insure that all
personal hygiene facilities are being maintained properly.
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Medjcal perviceg an fa tle

1, Greater efforts should be made to developn a daeirn unong
a gmatar numbcr of e:ployu to have veriodic ~hya:.oal exwinationn,_

z, uontinued efforts ahould be made toward reducing a.baanfbelmn
dus to 1llness and non-industriasl 1n3ury. ‘ : :
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stailed Find

Detailed rindings of the various operations and oonditions. .
studied during the gurvey are given on the following pages, -Thoy.
are arrsnzed so that 1f desired, the various ‘sections can be dis-
tributed to those conoerned with the particular operations. .
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Lead burning - Lead burning at Port Arthur “orks was done both
in the lead burning shop and inside certain vessols and units., Ex-
posures were datermined at both loocations,

The lead durning shop itgelf was & building about 19 x 21 feet
in size with a large door-about 8 feet wide on the wegt wall and a
similar one directly opposite it on the east wall, The two Other

. walls had two windows each, and & fifth window was in the west wall,

A large work table was placed along the south wall between the doors
on the east and west walls. The shop had a rough wood floor.

. The doors were kept open except during inclement weather,
Housekeeping was fair, the floor being swept occasionally by means
of a straw broom, At the time of the survey, six lead burners vere
employed, all on the day shift, They ate their lunches either in
the shop or direotly outside it, It was observed that géeveral 2id
not wash their hands before eating, No washing facilities were
provided in the lead burning shop,

Samples wers collected by means of an electrostatic precipitator
and were analyzed for lead content by the Port Arthur Works laboratory
by means of the polarograph. All samples vwere collected in the -
breathing zones of the lead burners, In the lead burning shop, cone
centrations ranged from 0,35 milligram per oudbio meter of air to
1.56 mg, per cubic meter, Two saaples collected in No, 4O geparator
during & patching job showed ooncentrations of 0,33 and 0,53 mg, per
cu. m, (Details of the individual gamples are given in the accom-
panying table,) All of these concentrations were in excess of the
maximum aliovnble concentration of 0.1$ milligram of lead per cubic
meter of alr.

It should be pointed out that the lead durners wers not exposed
to these concentrations over the entire shift each day, The tine
required for such operations as laying out and getting up work,
cleaning bar lead, cutting lead sheet, preparing the surfaces and
similar activities would result in somewhat lower dally exposures. .
than indiocated by the saspling results, However, even making allow-
ances for these periods, when lead dburning was not dbeing done, the
exposures of the lead burners aust be oconsidersd as being hatardous
to health, Acsocurats and up~to-dats inforsation as to ths amount of
lead absorption ocourring smong these employes was not available,
considerable time having elapsed since they last had physical ex-
aminations. (Some of them reported that they had not been examined
since the beginning of the war,)

Accordingly, the following recommendations are made for the
purpose of reducing exposures to lead fume and dust, and to detect
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gigns of Aincreased lesd absorptlon::

1.

2.

All lead burners should be given periodic ohysicel exasine
tioris, the frequency to be determined by the plant phygicians.

As a part of the program of inocreased psrsorial cleanliness
among all employes, the lead bPurners should de required to

- wagh their hands before eating lunch, It 1g realized that

lead intake by ingestion i1s only & ainor faotor in industrial
lead poisoning, however, the practice of washing hinds bafore
eating is an esgential part of good personal hygiene,

Washing facilities to include hot and 0old running water
and soap should be provided in the lead durning shop,

The housekeeping of the lead shop should be improved, Dry
eveeping normally produoes more dust than vaocuum or wet
methods of cleaning, and 1f dry sweeping of the shop is to
be done, it should be done when a minimum number of employes
are in the shop,

Congideration should be given to the installation of a
local exhaust ventilation and fume collector system in the
lead ghop, the system to have small hoods attached to
flexible metal ducts so that the hood can be pliced close
to the point of generation of the lead fumes,

Consideration should also bs given to the use of a portable
exhaust systea with a2 hood and flexible metal -duct for use

wvhen lead burning is done inside vessels,

Periodic industrial hygiene surveys should be made to
deteraine lead exposures Auring lead burning.

H
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' ant_operations - Dust oxnoauron weTe doternlnod toy*.z
Opor‘t ons in connection with the hnndling of clays. Samploo

* wére ocollectsd in the breathing zones of the eaployes by ne‘n‘ (o dx ¥

. midget impinger using distilled watar as a collecting medlium, : Dist
" opunts were mads at a magnification of 100 dzga.g,,.' uling th :
S ~'“M‘rd light-rield tenhniquo, , : | he

'22 L!ns.slax from « rroight our thd w&ﬁ,A

During ‘the unio: Ter

”3'o.ployo; wers exposed to. a concentration. of 262, SAnillion psrﬁinlos

'per cubio ‘foot. of air, Unloading of & car required about 3! houts.’

Reapirators were pr¢vidod for these employes but it was.noted- that'.-

_they were not being worn. Lena clay, aoccording to an earliey anulyain

by . Washington. Uh:veratty, St. Louls, contained sbout 12 to 13 per. cont

- . of. free silica, Similar analysis showed that the Riversids filler's .
- eATEth ‘contained abaout 7 per cent of free 81148
. .concentration. of Austs containing S to 50. per: S
has been -set at 20 nixllon particloa por onbic foot or air, Ig 1. SRR
“rooomnendld thnt.~ :

... The maximum: allowable
otnt ‘of. free: sllicn o

1, Employes shouxd wear reapiratora whilo un;oading elay trou
: freight cars. . . . :

2. Clay unloadera should Dbe given perlodio physical oxamlnatlonn
at 18 to 24 month intervals.

3. Consideration should bs given to the plan of having the clay
shipped t0 the refinery in covered hopoor cars, This would

. roduoo ttnc requiroa for unlcadtng - Teduce dnlt oxpo-urn-. '
On the third floor, kilnside of m.w‘: plant, the general -
air in the area of t olovntors and the conveyors contaired 1U46.8. .

milldon particles per cubic foot of a;r. !orn:lly no one- vorkod ‘for
long perxodn in this nrca.A“ , , ,

An hupict.‘..on or tho v”

. but no samples were. ooncot Decsuse ccmtnni:mct m.mmuma umpur e Sl
wis in progress, Howsver, the amounts of dust which had settled on-

equipasnt, beams, etc, showed that high. ann oonoontnticm éuoumc
durins nor-sl oporntlonl. : .

presses resulted. 1n eXposures
to a bltcx oii? ‘§!§§§ dust, ﬁ£§%112000 was au-pod at -intervals

of about 40 minutes, each dn-p r-quir about 5 minutes. A
sazple collected while No, 2 proan (PGR-55) and No, 6 press (Vax aist,
10) were dumped showed & conocentration of 65 3 million particles per
cubis foot of air. The presses were dumped by swinging the botton
part of the shell downward and to one side so tht he black oily
spent clay would fall through an opening into cars beneath the press
floor. Clay which adhersd to the filter plates was dislodged by
mesns of scrapers. During the operation, in addition to inhaling
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thé dust, the employes®' work clothing and exposed body surfaces’
became rather hesavily soiled vwith the spent clay. It was reported
that under certain wind conditions, dust concentrations vere higher
than at the tineé of the sampling Veoause up-drafts through the floor
openings caused greater digpersal of the dust, = -

. While there is no information available on the effects of in.
halation of, or of prolonged skin contast with this svént clay dust,
the presence of the heavy black oily materials 4oes not permit this
dust to be classed as a mere nuisance dust, Therefore, it ig

recommended that:
1, '\”ocod employes should be roqnirnd;to‘ya@r appéoied‘typa
respirators,. : - ' L
2. Periodis physical examinations should be made on. this
group of employes with spscial reference to the lungs and
skin, _ o

Time 444 not permit an appraisal of @ gng;;}%g%g involving
exposures to clay and fuller's sarth dust. cause o e faoct that
these Austs are oapable of producing pneumoconiosis, it is reocommended
that: ’

(\/} 1. Periodic physical examinations every 18 to 24 .ontha‘ihould
be made of all employes exposed to dusts in the filteéer

building.
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Regla nsulation. tar - One employs on the Ady.
ghift was exposed to high ooncentrations of dusgt during the reclama-
tion of ingsulation and ganister, These two materials were fed into
a hammer mill and the crughed materials were ‘dlscharged into.a olosed
bin. At intervals, yhen the bin was filled, the matserial was reoved
and bagged, The bin was fitted with a natural.draft stack which exe
tended to adove the rovof of tho Cuonset bduilding whicsh housed the
operation, | S TR

The operstor fed pnisces of inaulation into the hammer mill by
hand, The action of the mill caused Adust and fragments of insulation
to bs Aisoharged through the fsed hole, 7The operator held a viece
of burlap over this opening to redumce the amount of Aust emitted
into his breathing zone, This was not an effective means because a
sample collected while the employs was feeding insulation inte the
mill showed a concentration of 175.7 million particles per cubic

foot of air. |

The crushed insulation was shoveled into an u‘gr’ight,dm Bounted
on trunnions, an empty bag plaoced over the top of the drum and ‘the
whole thing upendsd so that the material 4dropped into the bag. " A
dust sample taken during this work showed a dust concentration of
165.1 nillion particles per cubic foot of air,

The insulation handled was known as 85 per cent magnesia
ingulation. 7This material oontained 85 per cent of magnesia and
15 per cent asbestos., Asdbestos aust, if inhaled in suffiolent
amounts and for a prolonged psriod, -will cause a lung fibrosis
termed "aabestosis”., The maxiaus sllowable concentration of asbestos
dust in the breathing zone of workers has been set at 5 million pare.
ticles per cubic foot of alr., HNaturally, the percentage of asbestos
in the dust to which ths employe was exposed during orushing and
bagging of insulation would be low becanse of the high magnesia
content of the material. Even so, assuaing that the dust sontained
15 per oent of agbestos, the exposures during. the srushing and
bagging of insulation wers in excess of the maximum allowadble con-
centration, . _ ‘ ‘

L

Dust exposures during the reclamation of ganister were not
determined because this material was not being processed during the
survey, However, bscause the aame squipment was uséd and the fact
that the ganister is much harder, it is reasonable to assume that
its processing would also produce high dust concentrations., The
percentage of free silica in ganister was not determined dbut 1t is
essentially a refractory clay, Most clays have been considered as
relatively harmless when inhaled but recent reports have indicated
that some of them are oapable of producing disabling lung pathology.
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The respirator which the emnloye had been using for many years
was one which has never received ap roval under the stindards
estadblished by the U, 9, Bureau of KHines. It conaisted of a white
rubber fagepiece containing e small sponge which was subpoged to be
kept moistened with water -to remove dusts. It Aid not fit the = . .
employe's face properly beoause he had stuffed a handkerchisf around
the edgea, The ineffectiveness of this respirator was explained to
the operator by the ares safety engineer and, while the employe ‘
insisted that the white rubber typs was the only satisfactory rés-
pirator, hs agreed to try an aporoved respirator for one week,
After a week's trial he reported the new respirator was so guperior
to the old one that he wondered how he had gotten along for so many
yoars and requested that his thanks be conveyed to the area safety

engineer,

The reclamation of insulation and ganister was a steady opera
tion and the employe was exposed to high dust concentrations over
the entire shift, Respirators are normally reoommendsd only for
exposures which are intermittent and of relatively ashort duration,
For exposures occuring over ths whole ghift day after day, control
of the dust at 1ts point of generation-is ths preferred method,
Therefore, it is recommended that:

1. Looal exhaust ventilation and dust ocollecting system
should be installed for the insulation and ganister
reclamation operation,

2. Until such time as this dust control system 1s installed,
employes should be required to wear respirators apnroved

for protestion sgainst pneumoooniosis-producing dusts. S

3. Periodic physical examinations should Bo'ngﬂo of employes
engaged in crushing and bagging-ganister and insulation
at intervals of 18 to 24 months,
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