March 8, 1940

Hr, We Harrlison

Shell 01l Company T
San Francisco

Califcornia

Dear Mr. Harrisong

Your letter of February 28th
addressed to the E. hyl Ggsoline Corporation, soncerning
the undesirable. effects of the pollution of the atmosphere
by exhaust gases containing lead, was feferred to me by
Hew York and came to my desk on larch 7th, I hasten to

replye.

The prcblem which has bsen
raised by your ocorrespondent is not a new ons of course,
It was ralsed many years ago by the technical ataff of
Ethyl Gasoline Corporation and of its predecessor the
General HMotors Chemical Company. The Iinvestigations
bzgun In 1923 by the United States Ruresu of Mines had
as thelr purpose the determination of the degres of
hagard to the pibllic which might erise from this source
of alr pollution, Thess studles were carried on for
geveral ysars and were made the subject of & very ocame
prshensive report, the details of whioh can be supplled
te you by the siwple statement that no evidence was found
that the lead content of the exhaust gas constituted any
hazard to the publioc health, This work naturally was done
on experimental animsls, Other work of more or less com-
parable type has been carried on from time to time over a
period of years with corresponding results. I and my
assoclates carried out the first fleld investigations among
garage mechaniocs and filling station employses in 1924 and
1025, making detailed comparison between such men who came
in contact with leaded gasoline, and corresponding men with
no such exposure, Somewhat more comprehensive obaservatlons
of this same type were repeated at public expense by the
United States Public Health Service in 1925, their work

being under the direction of a comuittee of seven distinpuished
American scientists, In 1928 corresponding observations were

made in Ehgland by the British Ministry of Health, and other
observations were made in France and in Denmark, Over this
wvhole period of time, studles were being carried cut of a

rather comprehensive nature in thisg labvoratory which, I believe,
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it 1s fair to say 43 now recognized as one of the most
reliable sourdes of general information on the subject of
lead poisoning in the United Ststes, .The expense of this
work, of courss, was borme by Ethyl Gasoline Corporation,
and for a time %here were pecple who believed on that
account our work oould not be regarded as urblassed, I
believe that idea has largely disappeared among workers

in this field and among our scientiflc collesgues in
generale In this connection it may interest you to know
that we are consulted with reference to the problem of
lesd poisoning by the Ohic Industrial Commissiony, and that
we have been asked to testify by the Pure Food and Drugs
Department of the Department of Agriculture in certain
controversial dases, I mention these matters only because
I think it is macessery td establish the integrity of our
work as a source of unblased information.

In the course of the years,
we have examinad several hundred garage mechanics in various
parts of the United States, a corresponding number of
£111ing station attendants and a considerable number of
refinery handlers of gasoline, In so far as the exhsust
gas problem is concerned, we have concluded as a conseguence
of rather wide experience these are the pprsons who are most
axposed to exhanst gases for the longest perloed of time per
day and over a period of years, as well as to the highest
congentrations, Indeed 1t is ocur common knowledge that a
fair percentage of these garage mechanics are sufficiently
exposed to exhaust gas %o have evening headaches fairly
frequently, and almost regularly in the winter monthg in
cold areas of the country. Certainly these men have had
the maximal opportunity to absorb lead from this source.
In the course of our studies, we have examined a consliderable
number of these men who have baen working on cars using
leaded gasoline excluasively since 1924. These men undoubtedly
represent the mosat serious exposure to this particular situation
in any part of the worlds We have been concernsd, of course,
with an attempt to determine whether these men had shown any
illness or injJury as a oonsequence of their work. TFrom a
strictly soclentific polint of view, however, thia 1s not the
most important aspect of the prodlem, and for that reason
we have sought chiefly to dstormine whether they had been
absorbing measureadble quentities of lead as a consequence
of their oscupation, ,

To summarize briefly all of the
experimental work which has been done by governmental
agencies and ourselves, it 1s falr to say that no one has
been Bble to discover fhe slightest evidence that the ine
halation of lead by way of the exhaust gas of automoblles
1s 1n any way dangerous or harmful to anyones I c¢an provide
you with the decumentary evidence in support of thia statement
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In the form of govermmental. reports of this country, Great
Britain and Denmaevic, I can algo supply you with our pube
1tghed work in this fleld, I should be glad to do this if
you conslder 1t necessarys On the other hand 1t all boils
down to the aimple fact that this danger was considered
worthy of excesdingly careful investigatlon, and that all of
the investigations have failed.completely to demonstrate
the existence of even the slightest danger.

. Certaln persons wno originally
put themselves on record as belleving that this constituted
a gerinua danger, have besen loathe to admit pudbliocly that
they were wrongs Certain other persons who, perHaps, have
somethling of =sm ax to grind, have kept alive the issue of
danger and have tried to arousse fear in the community on ,
this score., One of the most potent agencies in this direction
haer been the Consumer's Research Incorporated, and I have no
doubt that that 1s the source of the inquiry which haa come
to you. This agency, which can scareely be regarded a3 cam=
pletely unblased, has continued to raise this issue in their
putlications and has attempted to warn the conswmers of
gasoline against ths use of gasoline containing lead on the
gcore that this constituted a means of inecreesing the lead
exposure of the community, It would be sopevwhat atrange
1T this group, who have naver made any investigations in thilas
fleld, were in position to express a wlisdom far superior to
that of the United StateaPublioc Health Service, the Unltsd
States Bureau of Mines and ourselves, Neverthsless I have
considered it wisme to make mention of this group as the probable
origin of pour correspondentis point of view,

I believe you will have very
1ittle dAifficulty 4n this score and I think you will hear
very little about 1t among your customerese Generally
spesking, the point of view of technical and medlcal peopls
is that this problem which was controversisl in 15926 1s no
longer in that categorys It 18 quite generally acaspted
that the Public Health Service was unbiagsed and competent
in their Investigation, and that this problem has been
answered, Meanwhile you may be further interested in knowing
that we are carrying on further investigations since, in our
opinion, 1t is wige to know at all times the extent to which
the atmoephere of citlea 18 polluted by exhaust gases, I may
say in this connection, however, that the guestlon of exposure
to carbon monoxide is relatively more important from the
hygienice point of view than the question of lead exposurse,
The reason for thia 18 that carbon monoéxXide 1s taken up ve

ry
readily by the humean body, end that it Noos LY reason of certain
unusu pgﬁsiologic prooe&aes, tends to accumulate in the tody.

That is to say,. carbon monoxide even In low concentrations
is tasken up almost quantitatively by the blood sec that its
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'polsonous propertiss can be expressed in terms of a glven

goncentration of carbon monoxide times the duration of the

_@xposure in hours, Automobiles gilve cut carbon monoxide

in congentrations of from 5§ to 7 per ocent, whereas the
highest endurable conoentration with safety is somewhat
undexr .03 per cent, If thms happena that 1f exhaust gas
from automobliles 1s diluted enough to maintain the carbon
monoxide within even moderately safe limits, the lead-
concentration would be 80 greatly reduced as to be ine.
aignificant. from a hygienic point of view, Theore 18 a
further faoct that individuals in the United States and

in all other countries that have been studied, take in
regularly small quantities of lesd with their food., At
least half of this 1s the result of the natural occcumrence
of lead In soil, watar, vegetation and animal tissue, The
rest of it ocanes from small sources of contemination which
are unavoidable in largs measurs, The result is that an
adult tekes in on the average of a third of a milligram of
lead per day Iin his foods, As & consequence of this fact,
the minute quantity of lead whish is present in the sir
that we breathe, 1is too small to be demonstrated, That is
to say, it makes such a small contribution to the total
unavoidable lead intake of modern msn as to be within the
1imit of experimental error of our observations on the
total lead intake and total lead output in the human beling,

I belleve thias will answer the
question ralgsed in your letter, If, as I have sald above,
you require documentary evidence in proof of the cocrrectness
of these statements, I shall be glad to supply them to you.

Very truly yours,

RAK ¢1a Tobert A. Kehoe, W,De
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