
March 8 ,  1940

Mr* W# H arrison  
S h e ll 011 Company 
San F ranc isco  
C a l i fo rn ia

Dear Mr* H a r r isont

Your l e t t e r  o f  F eb ruary  28th 
add ressed  to  th e  E Jay l G aso line C o rp o ra tio n , concern ing  
the u n d e s ira b le  e f f e c ts  o f  the  p o l lu t io n  o f  th e  atmosphere 
by ex h au st gases c o n ta in in g  le a d , was f e f e r r e d  to  mo by 
Hew York and came to  my desk on March 7th* I  h a s te n to  
re p ly .

The problem  which has been
r a is e d  by  your co rresponden t i s  n o t a new one of course*
I t  was ra is e d  many y ea rs  ago by th e  te c h n ic a l  s t a f f o f  
E thy l G aso line C orpo ration  and o f  i t s  p red ecesso r th e  
G eneral Motors Chemical Company* The in v e s t ig a t io n s  
begun in  1923 by the U nited S ta te s  Bureau o f  Mines had 
as t h e i r  purpose th e  d e te rm in a tio n  o f  the degree o f 
hazard  to  th e  p u b lic  which m ight a r i s e  from th i s  sou rce 
o f  a i r  p o l lu t io n *  These s tu d ie s  were c a r r ie d  on f o r 
se v e ra l  years and were made th e  su b je c t o f a  v e ry  com­
p reh en s iv e  r e p o r t ,  th e  d e ta i l s  o f  which can be su p plied  
to  you by the sim p le s ta tem en t th a t  no ev idence was found 
th a t  the  le a d  c o n ten t o f  th e  ex h au st gas c o n s t i tu ted  any 
hazard  to  the  p u b l ic  h e a lth *  T h is work n a tu r a l l y  was done 
on experim en ta l an im a ls . O ther work o f  more o r  l e s s com­
p arab le  type has been c a r r ie d  on from tim e to  t in e  over a 
p e r io d  of y e a rs  w ith  co rrespond ing  r e s u l ts *  I  and my 
a s so c ia te s  c a r r ie d  ou t the  f i r s t  f i e l d  in v e s t ig a t ion s  among 
garage m echanics and f i l l i n g  s ta t i o n  employees in  1924 and 
1925, making d e ta i le d  com parison betw een such men who came 
in  c o n ta c t w ith  le a d e d  g a s o l in e , and co rresp o n d in g  men w ith  
no such exposure* Somewhat more com prehensive o b se rv a tio n s  
o f  t h i s  same type were re p e a te d  a t  p u b lic  expense by the 
U nited S ta te s  P u b lic  H ea lth  S erv ice  in  1925, t h e i r  work 
be ing  under th e  d i r e c t i o n  o f  a  co m a ittee  o f seven dis t in g u is h e d  
American s c ie n t i s ts *  In  1928 co rrespond ing  o b se rv a tio n s  were 
made in  Ehgland by the B r i t i s h  M in is try  o f  H e a lth , and o th e r 
o b se rv a tio n s  were made in  F rance and in  Denmark* Over th i s  
whole p e r io d  o f t im e , s tu d ie s  were b e ing  c a r r ie d  o ut o f a 
r a th e r  com prehensive n a tu re  in  th i s  la b o ra to ry  w hich, I  b e l ie v e ,
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i t  i s  faix* t o  sa y  I s  now reco g n ised  as one o f  th e  m ost 
r e l i a b le  so u rces o f  g e n e ra l in fo rm a tio n  on th e  su b je c t o f  
le a d  p o iso n in g  in  th e  U n ited  S ta te s«  -T he expense o f t h i s  
work, o f  course« was bo rne by  E th y l G aso line C o rp o ra tio n , 
and f o r  a  tim e th e re  were peop le  who b e l ie v e d  on t h at  
account our woxfc cou ld  n o t be reg ard ed  a s  unbiased» Z 
b e l ie v e  th a t  id e a  has la rg e ly  d isa p p ea re d  among w orkers 
in  t h i s  f i e l d  and among our s c le n t i f l o  co l leag u es in  
genera l«  In  th i s  co n nec tion  i t  may i n te r e s t  you to  know 
th a t  we a re  co n su lted  w ith  re fe re n c e  to  the problem o f  
lead  p o iso n in g  by the Ohio in d u s t r ia l  Commission, and th a t  
we have been  asked to  t e s t i f y  by th e  Pure Pood and Drugs 
Departm ent o f  th e  D epartm ent o f  A g r ic u ltu re  in  c e r ta in  
c o n tro v e rs ia l  Cassa« I  m ention th e se  m a tte rs  o n ly  because 
I  th in k  i t  i s  n e c e ssa ry  t6  e s ta b l i s h  th e  i n t e g r i t y  o f  our 
work as a so u rce  o f  u n b iased  in fo rm ation *

In  th e  cou rse o f th e  y e a rs ,
we have examined s e v e ra l  hundred garage m echanics in  v a r io u s  
p a r ts  o f  th e  U n ited  S ta te s ,  a co rrespond ing  number o f  
f i l l i n g  s ta t io n  a t te n d a n ts  and a co n s id e rab le  number of 
r e f in e r y  h a n d le rs  o f  g aso lin e*  In so  f a r  as th e  exhaust 
gas problem  i s  concerned , we have concluded as a consequence 
o f r a th e r  wide ex p erien ce  th e se  a re  th e  p a rso n s who a re  most 
exposed to  ex h au st g ases f o r  th e  lo n g e s t p e r io d  o f t i n e  p e r  
day and over a  p e r io d  o f  y e a rs , as w e ll  as  to  th e  hig h e s t 
co n cen tra tio n s*  Indeed I t  is  our common knowledge th a t  a 
f a i r  p e rcen tag e  o f  th e se  garage m echanics a re  s u f f ic i e n t l y  
exposed to  ex h au st gas t o  have even ing  headaches f ai r l y  
f re q u e n t ly ,  and alm ost r e g u la r ly  In  the  w in te r  months in  
co ld  a re a s  o f th e  country*  C e r ta in ly  th e se  men have had 
th e  maximal o p p o r tu n ity  to  absorb  lead  from th is  source*
In th e  co u rse  o f  our s tu d ie s ,  we have examined a c on s id e rab le  
number o f  th e se  men who have been w ork ing on c a rs  us in g  
leaded  g a so l in e  e x c lu s iv e ly  s in c e  1924* These men undoubted ly  
re p re se n t th e  most s e r io u s  exposure to  th i s  p a r t i c ula r  s i t u a t i o n  
in 'a n y  p a r t  o f  th e  world* W© have been concerned , of co u rse , 
w ith  an a ttem p t to  de term ine w hether th e se  men had shown any 
i l l n e s s  o r  in ju r y  as a consequence o f t h e i r  work. Prom a 
s t r i o t l y  8 0 ie n t I f Io  p o in t  o f v iew , however, t h i s  is no t th e  
m ost im p o rtan t a sp e c t o f  th e  p rob lem , and f o r  th a t  reaso n  
we have sough t c h ie f ly  to  determ ine w hether they  had been 
abso rb ing  measure a b le  q u a n t i t ie s  o f  le a d  as a consequence 
of t h e i r  ooaupation»

To summarize b r i e f l y  a l l  o f  th e  
ex p erim en ta l work w hich has been  done by  governm ental 
¡agencies and o u rs e lv e s , i t  i s  f a i r  to  say  th a t  no one h as  
been h b le  to  d isc o v e r  th e  s l i g h te s t  ev idence th a t  th e  in ­
h a la t io n  o f  le a d  by way o f  th e  ex h au st gas o f au tomob iles 
I s  in  any way dangerous o r  harm fu l to  anyone* I  can p ro v id e  
you w ith  th e  docum entary ev idence in  su p p o rt o f t h is  s ta tem en t

KHT 0 012 16



— ■ (3 - •

in  th e  fo ra  o f governm ental, re p o r ts  o f  t h i s  co u n try , G reat 
.B rita in , and Denmark* X can  a ls o  su p p ly  you w ith  our pub­
l is h e d  work in  t h i s  f ie ld *  I  shou ld  bo g la d  to  do th i s  i f  
you co n s id er i t  necessary* , On th e  o th e r  hand i t  a ll  b o l ls  
down to  th e  sim ple f a c t  t h a t  t h i s  danger was co n s ide red  
w orthy of ex ceed ing ly  c a re fu l  in v e s tig a tio n * , and th a t  a l l  o f 
th e  in v e s t ig a t io n s  have f a i le d ,  com p le te ly  to  dem onstra te  
th e  e x is te n c e  o f  even th e  s l i g h t e s t  danger*

C e r ta in  p erso n s Who o r ig in a l l y  
p u t them selves on reco rd  as b e l ie v in g  th a t  t h i s  c o ns t i tu te d  
a se r io u s  d an g e r, have been lo a th e  to  adm it p u b l ic ly  th a t  
they  were wrong* C e rta in  o th e r  p e rso n s who, p e rh a p s, have 
something o f  an ax  to  g r in d , have k ep t a l i v e  the  iss u e  o f  
danger and have t r i e d  to  arouse f e a r  in  the community on 
th is  score* One o f  th e  most p o te n t  ag en c ies  in  th i s d i r e c t io n  
has been th e  Consumer *s R esearch In c o rp o ra te d , and I have no 
doubt th a t  th a t  i s  th e  so u rce  o f  the  in q u iry  which has come 
to  you* This agency , which can s c a rc e ly  be reg ard ed as com­
p le te l y  u n b iased , h as con tinued  to  r a i s e  t h i s  issu e in  th e i r  
p u b l ic a t io n s  and has a ttem pted  to  warn th e  consumers of 
g aso lin e  a g a in s t the use o f g a so l in e  co n ta in in g  lead  on th e  
sco re  th a t  t h i s  c o n s t i tu te d  a means o f in c re a s in g  th e  lead  
exposure o f th e  community. I t  would be sometahat s tran g e  
I f  th i s  g roup , who have never made any in v e s t ig a t ion s  in  t h i s  
f i e l d ,  were in  p o s i t io n  to  ex p ress a wisdom f a r  s u pe r io r  to  
th a t  o f th e  U nited S ta te a P u b lic  H ealth  S e rv ic e , th e U nited 
S ta te s  Bureau o f Mines and ou rse lv es*  N everthe less I  have 
co n s id e red  I t  wise to  make m ention o f t h i s  group as th e  p robab le  
o r ig in  o f pour c o r re s p o n d e n ts  p o in t o f  view*

I  b e l ie v e  you w i l l  have very  
l i t t l e  d i f f i c u l t y  dai t h i s  sco re  and I  th in k  you w il l  h ea r 
very  l i t t l e  about i t  among your custom ers*  G enera lly  
sp eak in g , th e  p o in t  o f  view o f  te c h n ic a l  and m ed ical peop le  
i s  th a t  t h i s  problem which was c o n tro v e rs ia l  in  1926 I s  no 
lo n g e r in  t h a t  ca tego ry *  I t  i s  q u i te  g e n e ra l ly  accep ted  
th a t  th e  P ub lic  H ea lth  S e rv ic e  was u n b iased  and competent 
In  th e i r  in v e s t ig a t io n ,  and th a t  t h i s  problem  has been 
answered* Meanwhile you may be f u r th e r  in te r e s te d  in  knowing 
th a t  we a re  c a rry in g  on f u r th e r  in v e s t ig a t io n s  s in ce , in  our 
o p in io n , i t  I s  w ise to  know a t  a l l  tim es th e  e x te n t to  which 
the atm osphere o f  c i t i e s  la  p o l lu te d  by  exhaust gases*  I  may 
say  i n  th i s  c o n n e c tio n , how ever, th a t th e  q u e s tio n  o f  exposure 
to  carbon monoxide i s  r e l a t i v e l y  more im portan t from  th e  
h y g ie n ic  p o in t  o f  view th an  th e  q u e s tio n  o f le a d  exposu re .
The reaso n  f o r  t h i s  i s  t h a t  carbon monoxide i s  taken  up very  
r e a d i ly  by th e  human body, and th a t  i t  boo# ^7 reaso n  of c e r ta in  
unusua l p h y s io lo g ic  p ro c e s se s , tends to  accum ulate in  th e  body* 
That i s  to  sa y , carbon monoxide even in  low co n c e n tra t io n s  
i s  taken  up alm ost q u a n t i ta t iv e ly  by th e  b lood so th a t  i t s
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po isonous pro p e r t ie s  can be ex p ressed  In  term s o f  a g iven  
c o n c e n tra t io n  of oarbon monoxide tim es th e  d u ra t io n o f  the 
exposure in  hours* A utom obiles g iv e  o u t carbon monoxide 
in  c o n c e n tra t io n s  o f  from  5 to  7 p er cen t*  whereas th e  
h ig h e s t endurab le  c o n c e n tra t io n  w ith  s a fe ty  la  somewhat 
under *03 p e r  cen t*  I t  th u s  happens th a t  i f  exhaust gas 
from au tom ob iles i s  d i lu te d  enough to  m a in ta in  th e  carbon 
monoxide w ith in  even m odera te ly  sa fe  l im i ts *  th e  lea d  
c o n c e n tra t io n  would be so  g r e a t ly  reduced as  to  be in »  
s ig n i f i c a n t ,  from a  h y g ie n ic  p o in t  o f  view* There is  a 
f u r th e r  f a c t  t h a t  in d iv id u a ls  in  th e  U n ited  S ta te s  and 
in  a l l  o th e r  c o u n tr ie s  th a t  have been  s tu d ie d , tak e in  
re g u la r ly  sm all q u a n t i t ie s  o f  le a d  w i th  t h e i r  food* At 
l e a s t  h a l f  o f  t h i s  I s  th e  r e s u l t  o f  th e  n a tu r a l  occu rrence 
o f le ad  in  s o i l *  w a te r , v e g e ta t io n  and an im al t is sue *  Th® 
r e s t  o f  i t  cones from sm all so u rces o f  co n tam in a tion  which, 
a re  unavo idab le  in  la rg e  measure* The r e s u l t  la  th at  an 
a d u l t  ta k e s  in  on the  average o f  a  t h i r d  o f  a  m il l ig ram  o f 
le a d  p e r  day in  h i s  food* As a  consequence o f  t h i s  f a c t ,  
th e  m inute q u a n t i ty  o f  le ad  which i s  p re s e n t  In  th e a i r  
th a t  we b re a th e , i s  to o  sm all to  be dem onstrated*  That i s  
to  sa y , i t  makes such a sm all c o n t r ib u t io n  to  th e  to t a l  
unavo idab le  le a d  in ta k e  o f  modern man as to  be w ithin  th e  
l im i t  o f  experim en ta l e r r o r  o f  ou r o b se rv a tio n s  on th e  
t o t a l  le a d  in ta k e  and t o t a l  le a d  o u tp u t in  th e  human being*

I  b e l ie v e  t h i s  w i l l  answer the 
q u es tio n  r a is e d  in  your l e t t e r ,  I f ,  as I  have s a id  above, 
you re q u i re  docum entary ev idence In  p ro o f  o f the c or re c tn e ss  
o f th e se  s ta te m e n ts , I  s h a l l  be g la d  to  supp ly  them to  you*

Very t r u ly  :?ours,

RAKtlS R obert A* JCehoe,
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