April 21, 1934

Dre. Re Be Jayors

buresu of iines -
Dapte. of Conmerce '
Washington, D.C.

DNear Dr. Sayers:

I have had a conversation with Dr. iZdgar
in which he passed on %0 me your reguest that I gilve
you my opinlon with regard to the possivllitles for
danger assoclasted with the distribution and handling
of gasnline, containing up to Lie5 ccs of betraethyl
lead per galion, with Lhe undersbanding that such
zasoline is to e limited Lo aeronmutical usape. I
am flad to state ry polnt of view and to present the
evidence on which Lt is bVagsed.

“he possibilitlies for danger may be
classified under the following headings;

(1) those ssgsociated with exnosure Lo the prepared
gaseline, including skin contect, Linhalation of vapors
cf gasoline under all the conditions of use and sgpillage;
and '

{(2) those sassoeiated with exposure Lo exhaust gases
containing finely divided leand, on the part of pilots,
passengers and the general publice It seems guite clear
to me that we nsed not concern ourselves with the queition
sugrested under the second heading since the opporbtunities
for exposure Lo lnsufficlently diluted exhaust gases in
confined or unventilated areas will be Insignificant in the
case of aeroplanss ag compared to those which have been
afforded by automobilss without evidence of human load
accumulatione. Therefore there remains only the question
of expusure to gasvline containing concentrations of
tetracthyl lead up to 1 part in 840 of geaoline,

It 1s apparent that the vapors rising from
tanka or open countainers will show slightly inoreasing
grnounts of lead, with increasing concentrations of lead in
the gasoline. The vaporized lead 1n the atmosphere as the
rogult of spillage will also be greater for a given amount
of gasolline, with every increasée In the concentration of
laad In the gasul'nes. Howevor, the amountw of lesd which
71ll be prssent in vapors above tanks are too small to bLis
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of practical imuortance, at the specified concentrations.
Horeover, the problem of spillape, with complete evaporation
of gasoline and lsad 1s not likely to be of c:nssguence,
since the gross amounts of gasocline handled at one place
will be rslatively small, and since spillage rmst be guarded
agalnst in any case because of fire hazards. In view of the
complete lack ol evidence that lead absorptlon has occurred
from the inhaletion of vapors of automobille gesocline under
the condliions which exist in garages snd f1lling stations,
I cannot concelve of diffliculty from a alight increase in
the leed concentration of the small fracticn of gasoline
which is hendled under the conditlons which exist at ailr
ports.

The one factor which mast be considored sericusly
s the influence of lead concentration in gesoline upon the
rate of lead absorption througsh the akin of exposed personse
it has been observed that lead Js absorbed rapidly out of
sasoline through the skin of anlwmals when 4t 1s prosent to
the oxtent of 10 % by volume in gsuzellno. Absorption is
vory rmech retarded when the concentration of lead is 15
in sagsollue, and it falls to accur when the concentration
i1s O.15;s The available data do not Justify the plotting
of a curve from which the zero »oint of asbsorpitlon might
be predicted, but the magnitude of the change in ebsorption
which results fyrom the drop from 103 to l. concentration
makes for the probabllity that absorpilon coeases at cule
centrations well shove 0.1%. I& doss nobt appear that it
would be hagardous, therefore, Trom the point of view of
gkin abgorption o handle gasoline containing lead in cone
centrations approximating 1 part in 8L,0 parts of gasovline,

Evidencs obtained from the poriodis cxaminations
of several men al Wrlght fleld who handled gasocline contalning
6 ces of Pp{It), per pallon btonds Lo substantiabe tha foregoing
conclusion, An Interpretation of the varigtion 4in the analytical
results on these maen cannolt be mmde with accuraey bocause they
wore ezpozed Ho Dthyl Fluld In the preparation of the gasclines
which wers being used for sxporimental purposes. oSuffice 1t to
say, cherefore, that the exeminations of five men from tire
Lo time over & period of three yoars, durlng which they were
regularly exposed (by inhalation] to Uthyl rluid, and to
gngwl%no conbalning O ce. of Pu(lb),4 per gallon 414 not result
tn any symptoma or algns of lead Intoxication or evidences of
lead absorption. On the last sxXemination of tholr oxereta
{1932) alter three years axposurs, the {ollowing rosults were
ovbalned.
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Sub joot ' : "Pb in Faaces Pb in Urine
: Keg/Cm.Ash Mes /Lt ber
M.F.C. | | 005 0408
TeNaLe  0.05 | 008
KeZs B 0404 0405
PeSe o 0.10 | 0.09
PeKe : 0.08 ‘ 0.05
EeReLe 0404 : , 0407

The above figures do not derunstrate the
occurrence of gignificant lead gbaorpiiciie

Taking into account the irfermabion now availeble
on the whole subjJect of lead exposure in relation to leaded
gasolino, together wlth the foregoing cuservations, whiech
are sdmittedly meager, I am convinced that the use of lead
in aviation £leld up to L% coc. per gallon will not be
attendod by an increased hazard to any sroup of individuels,.

Vory truly yours,

RAK 18 ' Howert Ae Boloe, ilelle
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