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August 17, 1594

James W. Hammond
1010 Townplace
Houston, Texas 77057 - -

Mr. Hans Siegel

Hezlth Services Department
Industrial Hygiene

Exxon Company, U.S.A.
Kellogg Tower, Suite 550
Houston, Texas 77002

Dezr Mr. Siegel:

In response to yeur inquiry, | have set cut below my background and
experiences befere | came to Exxon, the industrial hygiene program | found in place
upcn my arrival, the engineering contrels and technology we used to safeguard
werkers from dust exposures in the field, the medical surveillance we implemented to
double check the effectiveness of our ccnirols, and the interrelation of the mediczel,
industrial hygiene, and sziety aspects of protecting workers' occupational hezlth. |
have zlso éescriced our reistionship with contractors who also worked on our property,
end | explain hew the asscciaticn of mesothelioma with asbestos exposure changed
cur view of asbestos hazarcs, while the advent of OSHA regulation in the early 1570's
brought few changes to cur stzis-ci-the-z program which had been in place for
cececes.
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My ecucsticnel beckground primarily consists of basic and zpplied science:

zfer taking bachsicr's cegress in chemisiry and physics and chemical engmeermg
frem Mississippi Stste University in 1635, | tocck a masters of science degree in
biclcgical cheémistry and texicolegy from Leuisianz State University with a scholarship.

| werked mere then four years | fcr the Chemical Engineering Division of the
ssee, | job
Ith

University cf Tennessas, left thetjob in ICA‘, end joined the Industrial Hygiene Divisicn
ci the United Sk tes Public Hezlth Service (USPHS) with the rank of Captain. Then
through the USPHS, | was assigned to the Massachusetts Division of Occupzational
Disezses, which was & part of the Depanment of Labor in Massachusetts and Boston,
where | was eble to sugment my incusirigl hygiene studies at Harvard. | leit
Massachusetts in 1842 and was essignsd to South Cearoling, with the title of Chief
Industrizl Hygienist th Cerclina's Depariment cf Health. In 1847, | became 2
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Now 1 am retired from the School of Public Health, University of Texas in the
Mediczl Center here in Houston. | was an Associate Professor of Industrial Hygiene in
that institution for about nine years.

But for most of my career (from 1847 to 1878) | was an industrial hygienist and
sanitary engineer for Exxon (or its predecessor companies, including Humble, Esso,
and Enjay). | hired on as Industrial Hygienist, and was elevated up to Chief Industrial
Hygienist and then became Director of Industrial Hygiene for what would later become
Exxon Company, U.S.A. While these promoctions affected my salary and title, my
professional duties and the goal of a healthful work environment for workers never

varied during my 31 years with the Company.

In the first third of this century the control measures with regard to-hazardous
dusts were that of isolation of the exposure to the material, exhausting the dust away
from the breathing atmosphere, capturing the dust by filtration or removal, by wetting
the dust-generating material so that the dust wouldn't be generated, housekeeping or
hcousecleaning by using the vacuum hoses or vacuum clezners, and educsating the
employees in methcds for producing the least amount of dust in their work. | believe
that there are many different procedures, and they were all being used in some degree
by 1240 in Humble and Esso generzlly.

In Standard Oil Company of New Jersey (Esso), the Chief of Safety Inspectors,
named Mr. Roy S. Bonsib, had developed 2 particular interest in dust and dust-
preducing cperzations from his earlier work with mines; even later in his career he was
zppointed to some hezardous dust-related committees of the American Petroleum
Institute. As early as the mid-1830's he wes interested enough in the matter of dust
exposure that he got Esso and Affiliates to zpprove his making measurements of the
paricular dust-producing operations in Esso refineries and chemical plants. He went
intc many of the areas where dust could te generzied and made observations. Then
he made cuzntitative mezasurements of the amount of dust that was being produced,
anc under what concilicns they were tsing produced. And after taking these
mezsurements during 1836, he published his findings end recommendations in July,
1E€37 as "Dust-Preducing Op raticns in ihe Prccuction of Petroleum Products and

sscciated Activities”, & l\«= ico-Safety survey by Roy S. Bonsib, M.A., E.M., Chief
afsty Inspector of Standard Qil Company cf New Jersey. His publication was made
avzileble to the petroleum incustry woric-wide, public libraries, The National Safety
Ceuncil, schocls and foundztions.

The first peregrap or’ Bonsib's bock suggests that it is among the first, if not the
first, such'c"rvcy of dust hazzrds in refineries setting: "Because it is the duty of industry
to protect its employsss and because no comprehensive survey of the hazards incident
to cccupational dust problems had yet been made, it was felt that here was an
oppcriunity to r—nder & service to the petrcleum industry and its employess by making
such & survey."




Bensib's findings and recommendations were made public to the industry and
anycne who was interested; in fact, | saw this publication in the medical department
licrary ten years after it was initially published, and when | asked Mr. N. V. Hendricks,
whno was the Chief Industrial Hygienist for the Standard Oil Company at that time, to
send me a copy, he sent me the copy | stiil have to this day, my original copy with the
buckslip on it. It met fully the "state of the art" for good industrial health practices for
1837 - 1947.

This publication describes safety measures Esso Qil employed at the time, and it
elso sets out guidelines and standards for safe handling of asbestos materials, based
on zll availeble techinalogy and information at the time. So for instance, he describes
cesigning the plant for dust control, providing proper building ventilation, storing
potentially dusty materials in dust-tight bins, enclosing material handling equipment,
isclating the dusty processes. Furthermore, not have men in the area who were not
necessary. for that operation, providing wet methods of operation, designing equipment
to control dust, providing exhaust systems, esizblishing maintenznce and goad
housekeeping procedures, and, where these measures zre inadequate, providing
respiraters and other personzl protective measures. They included periodic cliniczl
medical examinations, x-ray of chest annuzlly or mors often.

Before my earrival et Humble in 1947, industrial hygiene matters had been dealt
vith in the Company under the umbrella of a safety engineer with the title of Industrizl
Szfety Director for the refinery. Also, during that time the Texas Department of Health
mads inspections in the Humble plant from time to time 2t our request.
\
The best knowledge available at thet time conceming unszfe levels of exposure
0 hazardous dusis was published by the United States Public Health Service in
dlleberation with the. investigaiing committes for the American Conference of
Government Industrizl Hygienists.  The American Conference of Government
Fycienisis is a group that is still looked o in setting M.A.C.s or T.L.V.s or T.W.As.
WIiih regard to potential exposurss to cus: centzining asbestos fibers, the stzndard
reccmmendced by these becies was to kees prolonged cccupational exposures to dust
* ccnitaining asbestcs below a concentraticn of 5 million periicles per cubic foot.

—t

O

This standard and standards for ciher toxic substances were published mainly, |
nink, in the journals of the American Incusirial Hygiene Association, enginesring
upgont groups, and medical sccieties. It was z very practical standard. Trese
:andards were adopted by West Germany, Jepan, France and England. They looked
the A.C.G.LH. for that guidance. The sizndards were zlso reported in publiczation of
. S. Depariment cf Labar, USPHS report, sizte's lzbor 2nd hezlth standards.
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When | joined the Company in 1847, there was a well-established program for
hazardeus dust control ongoing for at lezst 10 years based upon the program outlined
by Bonsib. | did not have to te day-to-day involved with evaluating the problem
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beczuse cf the nature of the program that was &lrezdy well established and in place in
the szfety engineering support team, and mediczl depariments. That was fortunate for
me because in addition to asbestos exposures | had over 300 potentially hazardous
substances to be concemed ebout in my work throughout the company's operations.

Part of our ongoing industrial hygiene program involved routine air sampling and
dust monitoring and special situation monitoring. If some problem appeared or there
zppezred to be z problem, we would investigate it. And if | had a peculiar problem, for
example &t the Bay'town Texas Refinery, | could request the assistance of the Texas
Department of Health, if it was an issue that they could serve better than |, and they
would come take a survey at my request. And | had no hesitation about contacting the
State for assistance, because we had no secrets where health hazards were
concerned.

Shertly after | reported to work | went to my director and asked him about the
question of how much information | would be privileged to present or to give in public
papers and other appezrances. And we went to the Board of Directors of Humble Qil
and Refining Compeany at that time, and they gave us the policy that there are no
secrets in rngcrd to any hezlth or safety meatters that | might know or discover th:-.t
would not be made avzileble to everyone, including our competition.

In 1847, Humble was zlready well estzblished with the program and knew,
based on repeated routine sampling, what the potential levels of dust were in the areas
where we could not completely control the dust and all workers would have to use
respirators. So we had the knowledge to rsquire workers to wear respirators when
there was any potential exposures, and the safety inspectors on the job daily, who
weuld be cbserving, would make sure they did.

The routine zir sampling curing that 10-yszar period between 1837 (Bonsib's
rsoeri) and 1847 (my arrival) was eccomplishied with a device czlled a midget impinger,
which had been ceveicped end was being c—vclco-a and mentioned in the report by
Bonsib, and thet became availzble ebout 1637 or 1638. It was a hand-operated little

' !L.mmum pump thet cidn't have any ststic e!:c:r.ckt/ sperks to it; and it operated at
ens-tenth of a cubic foct per minute rather than one cubic foot per minute. And it was
cperated like an organ Grind:r and you wers it ercund your neck and you turned it and
ycu callect your sample in that manner by either having the employee wear the filtsr up
an his lecel or you held it close to his nosg, cr brezthing level.

This menitoring ellowed you to evaluzis the workers potential exposure and teke

y precautions that would be necessary, whether it be wet methods of operation or

cme other pracedure, you would zlso meke sure thet these people were supervised to

stay in line with what practices you recommended. And our safety inspectors did that.
They petrolled all units and work zreas dziiy.

m
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We took the zttitude that if there was e substantial chance of a hazardous dust
potential, then we would not wait until they cot above S million particles per cubic foot
or even 1 million particles before we would require “dust control measures znd"
resgirztory protection. This was on a case by case basis, based on the judgment of the
industrizl hygienist and the safety people. For exemple, we had not been requiring
men who handled asbestos insulation packeges in the warehouse to wear respirators -
and respiratary protection unless there were broken sacks because many times those
szcks came in on pallets and we removed them out of the boxcars into the room and
they never were disturbed and that required nothing more than just care to make sure
they didn't brezk them. But if they broke them, they had to wear respirators because
there was no way totake care or clean up that spill without potential dust exposure.

When making mortar, it was a general practice to prevent any dust by injecting
water into the sack and wetting it before you opened it then when you dumped it out
into the pan or whatever mixture pot you were making up the mortar in it was already
wet and generated no dust. '

In the ezrly years of my employment with the company, many times we took men
richt out of the labor pool and made insulaters out of them by training them, and part of
their training was the safety. aspect of it, including the proper use of respirators. In
1947 the respirator program was very orgznized. It meant that when you were assigned
to 2 pesition or a job that you may need & respirator, you were supplied 2 new one in a
box: znd then, when you used that respiretor on the job, - and the safety inspectors
macs sure you did use it when you shiould - then you were to put it in the rack, which
was picked up daily, returned to the respiratory protection warehouse, and the
respirator then was washed, sterilized, dried, and examined for any misfit or any broken

zris end e change of filters.

8]
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We had e respiraicr warshouse whers ell the respiraiors were brought after they
had teen used.. We issued new cnes cor reissued cnly those that had been clezned.
Wse only used z type that had been approved by the Bureau of Mines tests. After using
respirator, the workers turned in the use< respiraters deaily at the end of their shift or

the end of the work where they had to use them. These respirators were then
c'ezned, including washing and sterilizing and then cried; and they were examined for
ary brezkage or any nesd of repair. They were repaired by the operator of the
werenouse respiratory section and placed tack in the box or placed in the package that
wauld go tack to that pariicular individual's unit. Se, the next shiit that you came out,
r

(]

thers would be a clean sterilized respiratcr es might be needed for you wherever your
werk staticn wes.

When we had a potentizlly continucus exposure, we would swap out employees,
since we could not expect them to wear & respirator for hours on end, and we could not

et them have any unprotected potential exposures.
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Before | came, the technical support group for the Baytown Refinery had
purchased sampling equipment such as the midget impinger and leboratory counting
cperations. They made basic tests throughout the Refinery to find out what the levels
were. Moreover, they had gone outside the Refinery fences and studied the eair
pellution cencentrations cutside.

We did monitor the zir as often as needed to determine if there was exposure at’
a point we had enough confidence in our results from past experience with certain
zctivities, materials, sites, and work conditions that we were zble to anticipate the
potential for exposures. In some cases, it was sufficient to periodically monitor to
review and confirm our prior experience and findings. ' -

To clean up z spill wherein we had & broken sack of asbestos, we put respirators
on the men. Temporarily in cleaning it up we may have had more than the 5 million
particles per cubic foot. But this was not of cancern to us because the men clezaning up
the spill were protected. '

In work practices, we always lowered asbestos exposures to the lowest value
thet we could. If it was in & temporary operation, then we would put respirators on the
warkers so they would not be exposed to any dust.

The safety inspectors would know when a particular job was going to potentizlly
expase the men, based on past experience, they had the men wear respirators. The

& under constznt supervision of the safety inspectors who enforced the use of
protective equipment.

In 1830-1840, when we did our dust counts, we were counting the total number
of particles that you could see with the microscope of ebout 450 meagnification.
Gsnerally, most of the particles we countsd were non-asbestos pariicles.

Mr. Bonsib's caunts in the 1S30's wers similer in that they were done for the totai
~amount of cust particies collected —ne dic rol Giffersntizte between asbestos and other
- perticles.

And since the maximum ellowabls cencentration values that the A.C.G.LH.
ed in 1C47 spoke to the particles of astestos per cubic foot of air, at Exxon we
rciar than that standard. Also, we cid net use eny of the disposable peper-type
- We used = Comfo M.S.A., filtsr mask approved by U. S. Bureau of Mines
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t is elso important to note that we never permitted asbestos dust to create
visible cancentration in the air. We put respirators on warkers before they entered thet
level. Whenever thet possibility could occur, we had respirators on the workers.
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| had dezlings and conversations with them weekly -actually going through the
plants themselves. Sometimes we had occasion to be concerned zbout some
cperation. For example, if they were bringing in new materials that they had not used
before or if they were tzking down some particuler unit that had not been previously
disassembled, industrizl hygiene had input into the materials to be used and health
pratection required.

We had the experience of finding that workers will comply fully with our
insistence on using respirators if we first showed them that we did everything
ressonzble—such as wet methods—to control the dust before we required a respirator.
But where they did need respirators, then they were convinced that we had done our
job and they needed to cooperate and they were required to do so. We furnished only
the most comfortable zpproved type of protection.

Educetion of employess began with employess being introduced into operations
where asbestos might be. They were educeted or were trained in the precautions that
were required to work with these materizls. The Szfety Department made sure that the
equipment that might be needed in the way of personal protective equipment was in
stock. The cperating supervisor understoed how to go gbout controlling the dust from a
practical standpaint on the job. And they would strictly enforce those procedures for all
employees. And the cld employees were zlready indoctrinated, and they felt a sense of
responsibility to the new ones and made sure that they continued to practice zll of
those features of the program. And they were supervised by the safety inspectors who
pairolled constantly end observed and enforced these safety regulations. Jobs could
be stopped xmmecuat: y if not in line with cur areky guidelines.

Ecuzlly imporiznt to our enginesring of dust controls was our medical
surveillance  program with regard to asbestos. Medical monitoring through
examinzticns of employess begean before | came to Exxon. New employees as wetf as
these thet may be cld employess new {o & craft involving asbestos were given a
therough pnysical examineticn, & clinical examination to meke sure they were in gocd
cendition so far as it micht relats to eny cccu 'pai'.icnal disease brought on by dusty
“ccnditions cr by asbestos. even in 1847 tr.: riumole medical pregram included pre-
employment physicels for the employees; tecause to epply it to industrial hygiene you
vcu!d be concerned that yeu did not le : the suscentinle employee go to work at the
wrong lecation and Ee exgesed to the wreng metsrials.

m’ (l

M dical exams included & chest x-rzy which was read carefully by a radiologist;
his became pert Gf the permzanent record of every employee. Annuzlly or more
ntly they were re-examined, including x-rays, to meintain the surveillance of the

D loyee s good hezlth and lung condition.
| saw it 10 yezrs after Mr. Bonsib had recommended it that the x-rays were stitl
being taken z lea t annuelly for all of the insuletors or other employees who had
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pctentiglly dusty exposures and they were being rezad by a trained radiologist. We had
Dr. David Ezarle, a radiologist, a specialist who also taught this science at Baylor Schaol

of Medicine. And he was a consultant and 2 specialist who read for us on a weekly
bes;s All x-rays which had been collected at any of the facilities of Humble were read
by him and reported back to us.

It was the way that gave us a double insurence that we did have the program in
hand. So, for example, | had several conferences a week with Dr. R. W. Pipkin, who
was the refinery chief physician at Baytown Refinery during much of my career with the
Company. He informed me of any suspicious findings in the clinical examinations or
X-ray exeminzations for any of our employess that might be associated to occupational
exposures.

In this connection, | recall that Dr. Kenneth Lynch, whom | had known in South
Carolina (1942-1946) before | joined the Compzny, had autopsied the asbestosis
victims cases that had come from the textile mill there in Charleston. He had spoken
on that metter; and his associate Dr. Henry Zerbst told me that Dr. Lynch said that he
had never seen & case of cancer in these lungs unless the cancer was superimpaosed
on top of the asbestosis. His message was that if you control asbestosis then you will
-have controlled the cancer problem. Our x-ray program insured that we would be able
to detect any asbestos-relzted changes in workers' lungs.

Also, it continued to be the policy through my tenure st Exxon to pursue follow-
up studies, medicel studies, on peaple who have retired from the refinery. Every retires
was fellowed through until 2 dezth certificate is accepted and read. This helped us
determine whether we were safeguarding our workers from occupstional heszlth
hazards.

There was a gsner al r' / manue! & "sprovec by the Director of Safety given to
every employes every year s irequenily as it was re-issued. Although | did nct teke
a direct responsibility for writing the safety manual, it reflected the programs that | had
i g Szfe 'y Dlrector, who wss ewzre of that, had conferences with me

, xm;::-leme ted, and th
regarding what we were doing.  The safsiy manuel had 2 section on dust control that
W o ild include the nuisance custs s well s the toxic dusts, treated under one section,
tcgether with = section on the use of es sirstory protsctive equipment. The mzanuals
were distributed widely and to any who asksd for it.

Nermally, en employee for & certzin unit or craft would be trained specifically for
that operation. All of the potential occupsational problems associated with that
cperztion ere explained fully. In this way, workers could focus on the potential hezlth

ncerns in the area and materizals they were actively working with.

The Company had safely meetings periodiéally for all its employees &t its
Refineries, conducted by the Safety Depariments, and covering all problems
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assccizted with safety and related hezlth issues. These meetings were typically
general in nature, for example, dust disease preventicn per se probably would not
have come up as such, unless a questicn wes raised. | myself spoke at some of these
safety meetings on specific occupational hezlth hazards.

We considered the medical program including industrial hygiene as one. But we
have the safety department, and they basically are very strong in the employee
reletions training field. It was a joint responsibility between the medical department,
including industrial hygiene, and the safety depariment, but ultimately safety was
responsible for enforcing safety standards and rules in the plents. The szafety
inspectors stayed out in the field, were on the job where every unit was, whether it was
the cracking coils or cat crackers or the light ends. There was a sefety inspector
assigned to that area and he patrolled his units throughout the day.

The Company safety manuals were not provided to each of the employees of
contractors who warked in the Baytown refinery, but were provided to the supervisors
of the contract warkers. They were aveileble to the individual if he wanted one, but we
seldom required that they study it.

The sefety manuzl was not provided to the contractors just as an attachment to
the contract documents and the specificstions. It was a separate action of giving it to
them before they began work for us by the Operating Manager or his representative of
the safety depariment in the refinery, gas plant or chemical unit.

The Humble company hed its own employess as insulators , and did

turnarounds generally with its own employees. Brown & Root was the largest

contractor firm we dezlt with, and often they would furnish the extra‘help as we might °

need it for & particutar type job: But insciar as pipe cleanup and things of that nature,
thet was that primarily cone by Exxon workers and very seldom did we need zay exira
help.

In every case cur coniracters, Erown & Raot and other contractors, were
requirsd to follow the seme guidelines zs employsss, to follow the seame.rules as. our
‘employess-in every regerd as far as grotection from any exposure to asbestos or other
hezardous materizls. Brown & Root, fcr insiznce, had a very active safety department
when | came to Exxon, and leter thev employed & staff of industrial hygienists. But
these specizclist seldem visit our.cperetions because they respected our hezlth and
safety programs for being superior.

Befors they began to work, we crew it to the ettention of the contractors that they
would be required to maintain and to comply with all of our safety and heszlin
regulations in doing the work. And then, we also took on the supervisors &s & group - if
there were moare than one - and taught him or them the principles that we expected to
have enforced zmong employees that he might have under his command.
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For example, we requnrcd that they also wear the equivalent type of zpproved
respirator wherever our people were wezaring re<pxr=tcrs or needed to wear respiratars
or we thought that they might need to wear respirators. They were required to have
those; if they didn't have them, we would in 2 nemhborly way lend them the respirators
to do the job if it was short term. If they were going to be rather permanently contracted
by us in that type operation, we expected them and required them to furnish their own
persongl protective equipment.

These same supervisors were watched by our safety inspectors; and if they were
not keeping in line or keeping up with our requirements, they were informed
immedizately, even to have them stop work and get adjusted to the right practices or the
right equipment that they would need to do the work. Safety inspectors had the
autherity to close down the job or have the contractars removed from the job.

As z result of all the above, during my 31 years with Exxon the contractors'\'

superviscrs who worked in our fecilities were educated by our safety personnel of the
hazards associated with the jobs they were going to be doing, including any potentizl
exposures to asbestos dust, where that might have occurred. So, for example, to the
extent that the job might involve tearing off asbestos insulation, our safety people

routinely would advise them of the hazards that would be associated with that and what

they nesded to do about it.

They would make no exception regardless of whet job they were going to do.
They'd tell them about zll of the problems that were associated with any job they were
going to do. '

Abcut 1682 we were aware that down in South Africa they had discovered
mesothelioma eamong the asbestos workers. Tnen we had no mesothelioma. Wehad
iever had any cases of mesathelioma. Trhat was because the mesothelioma wzas being
cenerated or preduced by e the mineral crocidolite.  Crocidolite is only produced in
-ccuniries like Scuth Africz, and those ers the only cnes that had any mesothelioma.
Wv knew that the chrysctile which was €3 percent of the products that the Americans
were using, came out of Canads; and thsre was no evidence of any mesothelioma
ameng their employses cr workers even zfier they knew zbout the South Africans.
Trey reviswed thet. They didn't find any. Qc we knew we had some time lapse; but
we elso did not know how we were geing to keep this crocidolite out of our products
ccmpletely end guarantee it unless we eliminated ell of the asbestos.
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We deciced that if that was & potentiel mesothelioma problem and mesothelioma
was being brought bou by unkneown cuentities of asbestos, we did not have a
practicel gozl to shoot for except zero. This concerned me because of my insistence
thet | did not want anyone working with any of the products that | would not feel
completely safe warking with over & 40-yszr career.
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After we were zlerted to the theory that mesothelioma may not be associated
with any levels of exposure, such as asbestosis would be, we decided that we would
start research to develop suitable insulating materials that would permit us to use
materiels other than asbestos, and we staried active research by 1967 with the idea-
that we would like to get rid of asbestos where and when we could. It took several
years to develop that because you have very high temperatures in some refineries
where the lines are rezlly red hot; and not many materials will withstand that type of
hezt over a long period of time. The asbestos was perfect in that respect, and it was a
binding agent that was used with magnesium oxide, as you know. About 85 percent
was magnesium oxide, which had 15 percent of binder which was asbestos fiber.

" | did not believe in 1967 when we began an eggressive search for asbestos-iree
insulation products that we were putting or llowing carcinogenic fibers to be in the air
where the workmen could brezthe an abnormal danger to themselves. Nevertheless,
through an zbundance of caution we tightened up on our sefe respiratory program.

But, based on new information, by 1867 we started buying asbestos-free
insulztion s scon &s we could find the mate:iz!l that was -available to meet our
regquirements, end we would substitute it for old product as it was changed out. Our
eficris were put in plece &t Benicig, pcrttc"lcrly where we constructed a new refinery
sed e substitute for asbestos insulation suitzble for piping less than 450 degrees.
I that by at least some time in 1568 we had changed our company-wide
sgecifications in line with the ezarlier decision to sesk substitutes for asbestos.
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Before zbout 1687, we had meade no concenireted effort to find asbestos
substitutes because we thoug'nt we could centrol asbestos exposures, and our
experience was suggssting that we could.

ne routine medicai phvsxca' examinzgiions and x-ray examinations made it pos-
oniid

sitle fcr me to feel as confident as possitle that we rezlly didn't need to change our
program, that what we were doing was the right t'ning to do, and we were doing it
aceguatsly. We had no indication of cny‘“ccy getling exposed to any amount of dust;
and therefere, we knew that the program wes being carried out as it should be.. And
that was 2 reassuring fact

| directed 2 survey thet began back in 191€ and ran &ll the way through into the
ezrly 60's, over 40 yeers, in which we founc that when you worked in our refinery you
would have less -- £0 percent - of the number of cancer of the lungs than you would
excect from tne ncrmal poculation or from other workers that were not werking in the
::ir.:ry like salesmen and clerk workers. They had twice as many lung cancers as the
refinery wcrkers




All this time we also continuously lcoked to see if the medical surveillance
prcgram showed evidence of znyone having not been protected or somehow
overlooked for an exposure, knowing that all the way from six months ‘or 2 year would
be the longest he would be exposed to hazardous dust befare we caught it. In this
connection | frequently consulted with our physicians, the internists, that were-
examining workers, and also with Dr. Ezrle, radiologist, periodically about these
findings. They never found any evidence of exposure to asbestos or-other dusts, and
never reported to me any findings of pleural plaques or pleural calcification or pleural
thickening which are possibly indication to lung contamination, .

I should additionally note that we implemented the program described above in
the Company's maritime operations. | have ridden on our tankers and barges myself,
and in later years my assistants continued to do so, to monitar the potential for
shipboard exposures to asbestos and other hazards. Our maritime workers, like our
refinery and chemical plant workers, were given physicals at least annually, monitored
closely for potential expesures, and regularly trained in safety meetings.

in fzet, | am very pleased to relate to you that as of 1978 when | retired, to my
knicwledge, Exxon had not noted any cases cf asbestosis in its present work force or in
the people who had retired from the company. We had for long periods 200 or more
Exxcn insulators zt Baytown. . '

In 1672 the Humble company publishied safety regulztions entitled "Handling
c

ed
sbestos Guidelines.” Although |'had no part in
L

>
n

the actual writing of those guidelines,

y incarparated principies we had practiced. Lzter that vezr in September | did write

mare lengthy document that went into much more detzil about asbestos handling

uicelines. Again in October of 1974 znother zsbestos control program was issued zs

continuation of cur ecucational pregram, and it was widely distributed to make sure
verybedy in the compzny was complying with OSHA's regulztions.

n« m &5
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There were cerizin requirements cencerning the furnishing of workclothes, the
wercing cf signs and warnings, and so on thzt we were checking our compliance with.
In that period ¢f 1S70-1€73, not &ll of the fzcilities adopted zll the new standards the
Same week, but they cid over a period cf iime; while some of the more stringent
eCuirements of OSHA were less strict than practices we had implemented for deczdes.

-

All in zll, OSHA had litle more than 2 technical impact and an extra layer of
authority over the programs of control znd monitoring that we had been maintaining
and improving upon since the 1930's. You will find, in fact, that Roy S. Bonsib's
Prégream frem 1S37 is cre of the primary resource documents referenced by NIOSH,
precisely beczuse the program he outlined is based on good industrial hygiene
practices and is still valid today, with allowznce for improvements in technology and

0]

SOme edvances in mediczl knowledge.

cuse: 2o 2w in d4.12.




| hepe the zbove is useful to you in your accymulation of information on our past
practices and programs cancerning asbestos. Please let me know if | can provide you
gny edditicnal information or elaborate upcn anything discussed above.

Yours truly,

e L e oz S

mes W. Hammond

Cruserslawiavin " -
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James W. Hammond, B.S., Ch.E., M.S., P.E.

BORN

February 2, 1913
Winona, Mississippi

POSITION

Associate Professor of Industrial Hygiene (Retired)
University of Texas
School of Public Health

EDUCATION AND TRAINING

Mississippi State University, 1930-1935, B.S.
Louisiana State University, 1935-1937, M.S.
Massachusetts Institute of Technology, Industrial Chemistry, 1941-1942

- University of South Carolinz, Post Graduate Work in Chemical Engineer-

1542-

1947-

1947-

ing, 1945-1947

Rice, Post Graduate Work in Chemical Engineering, 1948-1949
Mississippi State University, 1952, Ch.E.

Certified American Academy Sanitary Encineers

Diplomate of American Academy of Environmental Engineers
Certified in Comprehensive Practice of Industrial Hygiene by the
American Board of Industrial Hycgiene

Certified in Coal Mining Noise Survey and Control Techniques by the
U.S. Bureau of Mines

Certivied Safety Professionals of the Americzs

Fegistered Professional Engineers ¢f Texas

RIENCE

1840 University of Tennesses, Chemical Environmental Engineering
Research )

1842 Industrial Hygiene Enginesering USPHS Division of Occupational

Diseases, Massachusetts

1946 USPHS and Chemical Industrial Hezlth Engineer, Department of
Health, South Carolina

Associate Director, Division of Occupation Health, Georgia
State Department of Healt

1959 Industrial Hygienist and Sanitary Engineer, Humble Oil
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9-
1961-
1965-
PROF

Chief Industrial Hygienist, Headquarters, Humble 0il
Uirector of Industrial Hygiene, Humble 01l
1978 Director of Industrial Hygienre, Exxon Company, U.S.A.

ESSIONAL ASSOCIATIONS

American Industrial Hygiene Association: Boar_d of Directors, 1951-1954;
Chairman, Local Sections Committee, 1953-1955;

Awards Committee, 1953-1955

General Conference Chairman, 1965

American Academy of Industrial Hygiene, President, 1976-1977

American Board of Industrial Hygiene, Director, 1969-1974

Industrial Hygiene Roundtable British Occupational Hygiene Society,
1960-1978

Gul¥ Coast Section, American Industrial Hygiene Association, Past
President Air Pollution Control Association, 1952-1966

Texas Public Health Association, 1847-19%3

American Petroleum Institute, Commitize on Medicine and Environmental
Health, Industricl Hygiene Committee, Past Chairman (Recipient of API
Certificate of Appreciztion, 1967)

Manufacturing Chemists'  Associetion, Lebels and Precautionary
Information Committee, and Occupsztional Health Committee American Water
Works Association, 1948-1975 .
Texas Safety Association, Executive Committee, 1975-1977

Representative of U.S. Department of Labor in Industrial Hygiene
Seminar at 1970 Bucharest Internetional Fair, Romania

AWARDS AND HONORS

Gulf Coast Section A.I.H.A. established James W. Hammond Award to
Outstanding graduzte of both Texas A&M University and U.T. School of
Public Health in Field of Occupational Hygiene.

Selected to receive the 1982 Henry F. Smyth Award from the American
Academy of Industrial Hygiene
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AWARDS AND HONORS (continued)

TLV Committee, A.C.G.I.H., Chairman of Subcommittee on Hydrocarbons.
and Oxygenated Hydrocarbons

Director, Hygienic Guides Committee, 1965-1966

Past Director, Houston Poison Control Center

"Who's Who In Engineering"

Honorary Membership for Life, American Industrial Hygiene Association

TEACHING EXPERIENCE

Assistant Professor Industrial Hygiene, Georgia Institute of Technology,
1947-48

Instructor, University of Texas, Post Graduate _Schoo'! of Medicine,
1948-1960

Assistant Profsssor of Industrial Hygiene, Continuing Education, Short
Schools, University of Oklahoma, 1960-1974

Clinical Associzte Professor, Department of Industrial Hygiene, The
School of Public Health, 1967-1978

Clinical Associate Professor, Department of Industrial Hygiene, Wichita
tzte University, 1974-1977

Qther Appointments: Houston Board of Health, 1954-1964

San Jacinto Lung Association Air Conservation Committee, 1967-1877
Qccupational Hezlth Committee, 1682

PUELICATIONS
J.W. Hammond with W.H. Macintire et al.: Development of P,0

Insclubility in Phosphatic Mixtures: The Formation of Fluorapatite As It?
Cause, Industrial and Engineering Chemistry, 29:758-766, July 1937.

J.W. Hazmmond and E.A. Fieger: Petrographic Analysis of Soil
Fractions, Soil Science, Vol. 48, January 1938.

J.W. Hammond and W. H. Maclntire: Removal of Fluorides From Natural

Waters by Calcium Phosphates, Industrial and Engineering Chemistry,
30:lk60-162, February 1938. Note: U.S. Patent 2126793 granted on this
wor

J.W, Hammopd and W.H. Maclntire: Use of Peroxides of Calcium and
Magnesium 1in Determination of Fluorine Content of Soils, Siliceous

Matgria'ls, and Organics, Journal of the Association of Official
Agricultural Chemists, X XI1:231-236, May 1939. ' -




J.W. Hammond and W.H. MacIntire: Thorium Nitrate Titration of Micro
Quantities of Fluorine in Aqueous and Alcoholic "Systems, Journal of the
Associztion of Official Agricultural Chemists, XXII1:399-404, May 1940. .

J.W. Hammond, W.H. Maclntire, L.J. Hardin, and S.H. Winterberg: .
Nature and Liming Value of Quenched Calcium Silicate Slag, Soil Science,
50:219-232, September 1940.

J.W. Hammond, H.B. Elkins, and E.D. Storlazzi: Determination of
Atmospheric Contaminants, II--Methyl Cellosolve, Journal of Industrial
Hyciene and Toxicoloay, 24:229, No. 8, October 1942. .

J.W. Hammond: Removal of Fluorides from Potable Waters, The South
Carolina State Board of Health publication, "Out of the Spigot,” Suly
- 1943, :

J.W. Hammond: Metal Fume Fever in the Crushed Stone Industry, The
Journal of Industrial Hygiene and Toxicology, Vol. 26, No. 4, Apnl
1944,

J.W. Hammond: Hygiene Problems in the Textile Industry, Safety
Engineering, Vol. 93, No. 5, May 1947.

.J.W. Hammond: Hygienic Study of the Pzint Department at Baytown
Refinery Medical Division; and Hygienic Study of the Lead Burning
Department at Baytown Refinery, The Medical Bulletin, Vol. 11, No. 2,
April 1951,

J.W. Hammond and R.W. Pipkin, M.D.: Coproporphyrin Determination
and Urinary Lead Relationship - Experiences in an Industrial Hygiene
Laboratory, American Industrial Hvciene Association Quarterly, Vol. 13,
No. 2, September 1952.

.W. Hammond with R.J. Davis: Health and Ventilation in an Air

b
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Conditioned Shop, Hezting and Ventiation, January 1953,

J.W. Hammond, F. Pretsch, and F.WN. Piokin, M.D.: Hygiene Study of
the Peint Department, Baytown Refinery, The Medical Bulletin, Vol. 13,
Mo. 2, Jume 1953, .

J.¥. Hemmond: Recommended Insect Control Methods and Pesticides,
The Medical Bulletin, 1954,

J.W. Hammond: Industrial Hygiene in the Petroleum Industry, presented
at Medicel and Health Group Session, 35th Annual Meeting of the
American Petroleum Institute, San Francisco, California, APl Proceeding,
November 14, 1955.

J.¥. Hammond: Now They're Blueprinting Industrial Hygiene, 0l and
Gas Journal, November 21, 1955, T



J.W. Hammond: Industrial Hygiene Labora_tory Tests as an_Adjunct to
Medical Control of Occupational Diseases, The Medical Bulletin, October

1654; revised May 17, 1935,

J.W. Hammond: Keeping Well at Work, The Humble Way, Vol. XI,~
No. 5, January-February 1956.

J.W. Hammond: Recommended Insect Control Methods and Pesticides,
The Medical Bulletin, March 1956. :

J.W. Hammond, Dr. V.C. Baird, and Dr. B.E. Bennison: An Analysis
of Cancer Mortality in Employees and Annuitants of an 0il Company and:
an 0i1 Pipe Line Company, The Medical Bulletin, Vol. 18, No. 1, March
1958. J.W. Hammond: Industrial Hygiene Features of Benzene Plant
Design, The Medical Bulletin, Vol. 18, No. 2, July 1958.

J.W. Hammond: Industrial Hygiene Features of a2 Petro-Chemical Benzene
Plant Design and Operation, reprinted from American Industrial Hyaiene
Association Journal, Vol. 32, No. 3, April 1960.

J.w-. Hammond: Humble Cares, First-Aid Information Given to Poison
Control Centers, Humble News, 1963. :

J. W. Hammond: Information for Poison Control Centers, Humble Medical
Department, Distributed to Poison Control Center through National Poison
Center, HEW, Bethesda, Maryland, February 7, 1963.

J.W. Hammond: Occupational Health Aspects of -Pesticides, from
Procesdinas of the Short Course on this subject, held November 20-23,
1963, University of Oklahoma.

J.W. Hammond: Guidelines for a Chemical Plant in Preparation for an
OSHA Inspection, The Medical Bulletin, Winter 1974,

J.W. HKammond: Safe Practices When Working with Hydrogen Sulfide,
Proceedings of the é42nd Midyear Refinning Division Meeting, American
-Petrecleum Institute, May 10, 1977.

J.W. Hammond: A Professional Crisis, Guest Editorial, Journal of
American Industrial Hyagiene Associztion, February 1S77.
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J.¥. Hammond: Living Certification, Guest Editorial, Journal
American Industrial Hvgiene Association, August 1977.

LECTURER AT THE FOLLOWING

J.W. Hammond: Determination of Poison Gas, The S.C. Water Works
Association, November and December 1942.

J.W. Hammond: Hygienist's Services the Medical Department, presented
25475 meeting of Standard 0il of Jersey affiliates, New York, October

(84)



J.W. Hammond: Further Developments and ﬁxpen’ments of Submerged
Biological Filter, Semi-Annual Meeting of the Division of Civil Engineers,
November 1947,

J.W. Hammond: Industrial Hygiene Program in oil Production, Civil
Engineers Meeting, December 1947.

J.W. Hammond with Dr. V.C. Baird: An Industrial Hygiene Program in
the 0il Industry, presented before the Engineering Section, Texas Public
Health Association meeting, Houston, Texas, February 1948, :

J.¥W. Hammond: Chlorination of Drinking Water, Division of Civil
Engineers Meeting, April 1949. J.W. Hammond: Industrial Hygiene
Problems in a Refinery and Services Rendered by an Industrial Hygienist
to the Medical Department, presented at an Annual Meeting of the Texas
Public Health Association, 19489.

J.W. Hammond: Maximum Allowable Concentrations, presented at the
meeting of Industrial Hygienist's of Jersey affiliates, Linden, New
Jersey, February 1952. ‘

J.W. Hammond: Industrial Hygiene Activities in Humble, presented at
the Seminar for Foreign Affiliate Companies (Standard 0i1 Co., N.J.),
S.0.D. Laboratories, Linden, New Jersey, November 1952.

J.W. Hammond: Humble Environmental Health Program, presented at the
Alabamz Public Health Workers Conference, March 1953.

J.W. Hammend: Air Pollution Development in Harris County, presented
gt Dellas Branch of Texas Society of American Society of Civil
Engineers, June 1953, ) :

J.W. Hammond:  Bio-Chemical Test as Tool for Industrial Exposure
Evaluztion, presented at the Gulf Coast Section of American Industrial
Hygiene Associetiorn, Kelly Air Force Base, Texas, January 1954,

J.W. Hammond: Safety and Fire Protection in Petrol-chemical Industry
and Toxicity of Petrochemical Gases and Solvents, Panel (API), April
1955, : ‘

J.W. Hammond: Economic Consideration in Lead Poison Control or
Prevention and Industrial Hygiene in the Petroleum Industry, presented
at 35th Annual APl meeting, San Francisco, November 14, 1955.

J.W. Hammond: Presiding Officer Remarks, Industrial Hygiene Radiation
Seminar, University of Texas, May 1957

J.W. Hammond: Lead Exposure in Cleaning and Repairing of Tankage in
High QCtane Gasoline Service, presented at the Hersey Affiliates
Industrial Hygiene Meeting in Toronto, Summer.1957.



J.W. Hammond: Industrial Hygiene Problems in the Petroleum Industry,
Seminar on Industrial Health, School of Public Health, College of
Medicine, University of Cincinnati, February 1957,

J.W. Hammond, _.Dr. E.R. Hermann and R.T.S. Howell: Industrial
Hygiene Features of Petro-Chemical Benzene Plant Design and Operation,
presented to American Industrial Hygiene Association at the 1959
Industria]l Health Conference, Chicago, Illinois, April 1959, (presented
by Dr. E.R. Hermann). )

J.W. Hammond: Ihdustria1 Hygiene Services for Exploration and Pro-
duction in an 01l Co., April 1960.

J.W. Hammond: Humble Cautionary Labeling Program, April 1961. -

J.W. Hammond: Experiences of Humble with Air Contamination Prever-
tion Program, presented at Northwest Association of Occupational
Medicine, Portland, Oregon, September 10, 1961.

J.W. Kammond: Handling, Labeling and Storage of Chemicals, presented
at the 8th Annual Pacific Northwest Industrial Health Conference,
Portland, Oregon, September 11, 1961. '

J.W. Hammond: " The Technology of Labeling, presented at Manufacturing
Chemists Association 11th Semi-Annuzl Meeting and Midyear Conference,
November 21, 1961. .

J.W. Hammond: Toxicological Hazards of Company Products, presented
at Consumer Products Training Course, 1962, 1963, 1964, 1965.

J.W. Hammond: The Hazards of Pesticides as Used in the Petroleum
industry, presented at 25th Annuel Texas Safety Conference, Dallas,
Texas, March 15-18, 1964.

J.W. Hammond: Methods of Surveying Toxic Exposure in Occupational
Environment, presented at American Mediczl Association 24th Annual
Congress on QOccupational Hezlth, September 27, 1964; presented
annually at Baylor University, College of Medicine.

J.W. Hammond: New Products with Industrial Hygiene Characteristics
from Petroleum Industry, presentad at Tennessee Valley Industrial
Hygiene Conference, Gatlingburg, Tennessee, October 1965.

J.W. Hammond: Proper Selection of Protective Equipment; Welding and
Related Crafts, presented at the University of Oklahoma Short Course on
Use of Protective and Safety Equipment, November 28-30, 1966.

J.W. Hammond: Labeling Practices - Hazardous Chemicals, Use in
Industrial Plants, presented at Louisiana Safety Conference, New
Orleans, December 12, 1966; was also presented at "Orientation in
Occupational Health for Health Personnel" conducted by USDEW, TSDH,
Harris County Health Department and Houston City Health Department,
in Houston, November 2, 1966.



J.W. Hammond: Proper Selection of Protective Equipment: Welding and
Related Crafts, presented at 28th Annual Texas Safety Conference, )
March 22, 1967. :

J.W. Hammond: Guard Your Health, presented for General Services
Department, Humble Building, September 12, 1967.

J.W. Hammond: Herbicide Safety, presented to Texas A&M University,
College of Agriculture's Second Annual Industrial Weed Control Con-
ference at College Station, October 23, 1967; also presented at the
Annual Texas Safety Association Conference, Dallas, March 18, 1968.

J.W. Hammond: Practical Application of Threshold Limit Value,
presented at Texas Safety Association Conference, March 20, 1968. :

J.W. Hammond: Occupational Health Hazards in Housekeeping Opera-
tions, presented at Institute for National Executive Housekeepers'
Association, March 29, 1969.

J.W. Hammond: Product Liability of Industrial Chemicals, presented at
American Industrial Hygiene Association Conference, Denver, Colorado,
May 15, 1969.

J.W. Hammond: Chemical Hazerds in Industry, Farm and Home, pre-
sented at Texas Employers' Insurance Association Conference, Dallas,
Texas, June 196¢.

J.W. Hammond: Living with Occupational Health Legislation, presented
34th Annual Meeting, Industrial Hygiene Foundation, October 14-15,
]

-W. Hammond: Living with Walsh-Hezley and Similar Federal Occupa-
onel Safety and Hezlth Standards, presented at Humble Safety Meeting,
iouston, November 18, 1969. )
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J.W. Hemmond: Precautionary Labeling of Hazardous Industrial
Substances, presented at Indusiry and Commerce Seminar, Corpus
Chrisit Chapter of the American Society of Safety Engineers,
January 22, 1970.

J.W. Hammond: Industrial Hygiene Chellenges of the 70's, presented at
the National Petroleum Refiner's Association meeting, June 11, 1970.

J.W. Hammond: Disposal of Chemical Wastes, presented at Texas
Firemen's Training School, Engineering Extension Service, Texas A&M
University, July 29-30, 1970.

J.W. Hammond Industrial Hygiene Problems in a Refinery or Chemical
Plant and Services Rendered by an Industrial Hygienist, lecture notes
for Bucharest Romania, October 1970.

J.W. Hammond: The Flammability, Toxicity and Allowable Limits of Some
Inqustma'l Gases, presented at 1970 Bucharest, Romania International
Fair; also presented to Baylor Medical School students, January 1971.



J.W. Hammond: Industrial Hygiene Activities in Romania, Washington
debriefing; also presented to Gulf Coast Section - AIHA, January 1971.

J.W. Hammond: Noise Considerations in 1971, presented to-the Natural
Gas Processors Association, Febrqary 18, 1971.

J.W. Hammond: How Air and Water Pollutant Control Affects Occupa-
tional Health Engineering, presented at Seminar at Umversﬁ:y of Texas
School of Public Hea‘lth May 1971.

J.W. Hammond: Health Hazards and Occupational Diseses, presented at
Louisiana State University at the 18th Annual Safety Course,
August 1971. '

J.W. Hammond: Noise, Tomorrow's Public Health Problem, Annual
Convention of the Mississippi Public Health Association, Jackson,
Mississippi, October 1971.

J.W. Hammond: Health Hazards and Occupational Diseases, Annual
Conference of American Society of Safety Engineers, College Station,
February 1972.

J.W. Hammond: Lecture on Solvents; presented at the University of
Texas School of Public Health, Houston, March 1972.

J.W. Hammond: A Review of Chemical Substances under OSHA, present-
ed at the Third Annual International Maintenance Institute Semnar on
“QOccupational Safety and Health Act of 1970, May 1972.

J.W. Hammond: Fundamental Concepts of AIHA, American Society of
Safety Engineers, and Local Chzpter of the National Safety Councel
Short Course on "Fundamentals of Solving Health Problems in Industry,"
December 1972.

J.W. Hammond: Industrial Hyciene Problems, 1973 Gas Conference,
June 5-7, 1§73.

J.W. Hammond: Decanted 0ii; Internal publications for Exxon
Emplcyees. '

J.W. Hammond: 1973 Summer Training Institute for Occupational Safety
and Health Instructors, Texas A&M, July 27, 1973.

J.W. Hammond: New Developments in Precautionary Labeling and
Markino for Petroleum Products, Houston meeting of Packaging,
Warehousing, and Shipping Personnel, November 1973.

J.W. Hammond: Phenol Hazards, Exxon employee training material,
December 4, 1973.

J.W. Hammond: The Energy Crisis and Its Impact on Public and

i)gc7c4upat10nal Health, Texas Public Health Association Meeting, February
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J.W. Hammond: Occupational Health Problems in the Ofl Fie’ld,‘ presented
at the Annual Safety Chairman's Conference, South Texas Production
Division, Corpus Christi, Texas, February 1975,
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