April 21, 1934

Dre Re RBe 3ayers

Duresu of Litnes -
Dept. of Commerce ’
Washington, D.C.

Dlear Dr. Sayers:

I have had a convaersation with Dr. Zdgar
in which he passed on %0 me your ragqusst that I give
you my opinlon with regard to the possivllities for
danger assoclated with the distribution and handling
of gasnline, containing up to Li«5 ccs of tetraecthyl
lead per gallion, with the undersbanding that such
zasoline is to be limited to aeronsutical usages I
am ;;lad to state my polnt of view an! to present the
avidence on which 1t 1s bLagsed.

“he possibilitiss for danger may be
classified under the following headinga;

(1) those ssgociated with exposure Lo the prepared
gasoline, including skin contmct, Iinhaslation of wvapors
cf gasoline under all the conditions of use and spillage;
and ‘

{2) those associated with exposure to exhaust gases
containing finely divided lead, on the part of pilots,
passengersg and the general publlece It seems quite clear
to me that we nsed not concern ourselves with the que&tion
sugrested under the second heading since the opportunities
for aexposure Lo ingulfficlently diluted exhaust gases in
confined or unventilated areas will be Insignificant in the
case of meroplanss ag conmpared to those which have been
afforded by automoblilss without evidence of human lead
accumulation. Therefore there remaling only the question
of exposure Lo gascline containing concentrations of
tetraethyl lead up to 1 part in 840 of gessoline,

It is apparent that the vapors rising from
tanks or open coutainers will show alightly inorsasing
gmnounts of lead, with increasing concentrationg of lead 1n
the grsoline. The vaporized lead In the atmosphere as the
result of spilliage will also be greator for a glven amount
of gasollno, with every increaasé In the concentration of
lead Iin the gasil'ne. However, the amcuntw of lead which
711l be present in vapors above tanks are too small to be
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of practical imuortance, at the specified councentrations.
Horeover, the problem of spilllape, with complete evaporation
of gasoline and lsad 1s not likely to bve of c¢c:.nssguence,
since the gross amounts of gascline handled at one place
will be rslatively small, and since spillage rust be guarded
agalnst in any case because of fire hazards. In view of the
complate lack of evidence that lead absorptlion has ocecurred
from the inhalebtion of vapors of aubtomoblle gasocline under
the condlétiona which exist in garsges and fllling stations,
I cannot concalve of diffliculty from a alight increase in
the leed concentration of the small fraction of gasocline
which is hendled under the condifions which exist zat alr
ports.

The ons factor which mast be considored serisusly
s the iunfluence of leud corcentration in gesollins upon the
rate of lead absorption througsh the akin of exposed persons.
1% has been observed that lesd 13 abaorbed rapidly out of
Zasoline through the skin of anlmals when 1t 1s prosent o
the extent of 10 % by volume in gsscllino. Absorption is
vory ruech retarded whenm the concentration of lead is 1)
i sagoline, and 1t fallas to accur when the concentration
is O.1;.s The available data do not justify the plotting
of a curve from which the zero roint of sbsorpitlion might
be predicted, bLut the magniiude of the change in ebsorption
which results from the drop from 10% to lx concentrastion
makes for the probability that absorption ceases abt cune
cantrations well shove 0.1%. It doss nob appear that it
would be hazardous, therefore, Irom the point of view of
akin absorption to handle gasoline containing lead in cone
centrations approximeting 1 part in 8L0 parts of gascvline,

Evidencs obtained ffrom the pariodis examinations
of several men al ¥Wrlght fleld who handled gascline contalning
b6 ece of "{Lt), per pallon htonds ho substantiabte ths foregoling
conclusion, An ILnterpretation of the wvariation in She analytical
results on theze men cannot bo made with accuracy bocause they
ware ezxpozed to Lthyl Fluld in the preparation of the gasolines
which were being used for sxporimental purposes. ouffice it to
3ay, thereforse, that the exemlnations of Tive men from tire
o time over & perlod of three yoars, durdng which they wero
regularly. exposed (by inhalation} to Uthyl Pluid, and to
#aswl'uo conbalning O ce. of Pu(iibly per gallon did not result
in any symptoms or algns of lead Inbtoxmlcation or evideuces of
lead abuorption, On the last exXemination of thoir oxereta
{1932) alter three yoars axposurs, bths {ollowing results were
cvialned.
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Subjeot ° Pb in Feeces Pb in Urlne
: s /Cm.Ash Mes/Liter
4.F.C. | 0405 0408
TeN.Le 005 | 0.08
HeZ, B 0.0k 0.05
PeSe | 0.10 | 0.09
PeKe - i 0.08 ' 0405
EeReLa | 0404 : , 0407

The ebove figures do not dervnstrate the
vccurrence of significant lead absorpiicie.

Takling into account the irformation now avalileble
on the whole subject of lead expoaure in relation to leaded
gasoline, together with the foregoing cuservations, whieh
are admittedly meaper, I am convinced that the use of lead
in aviation £leld up to L.% cc. per gallon will not be
attended by an increased hazard te any sroup of individusls.

Vory truly yours,
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Houery Ae BONOG, ilelde
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