
May 17, 1954 . ■ .■  . . .

- ,. . ' . - .■ . • . . . , ; . 

M r. R . R. Fu lton  . . ; ;
Industr ia l H ygiene D epartm ent • : ! ; ,
W orkm en’s C om pensation  Board
V ancouver, B r i t ish  C olum bia .
Canada ' ■  .

D ear M r. Fu lton:

The g en era l p r in c ip les  con cern ed  in  the con tro l of the hazards o l the lead
tra d es and the v iew poin t w hich I ho ld  concern ing  the p rob lem s invo lved  in 
th em , is  ex p ressed  fa ir ly  co m p le te ly  in the chapter in  the second  vo lum e 
of P a tty ’s book " Industria l H ygiene and T ox ico logy , " to which no doubt you 
have a c c e s s .  I r e fe r  you to th is chap ter , th e re fo re , and in the factua l 
sen se  Î add h ere  on ly  such  com m ent a s  m ay  be requ ired  to extend the 
know ledge of the su b jec t beyond the date o f that pub lica tion . It is not fe a s ib le , 
o th e rw ise , to an sw er  your q u estion s w ith in reason able  l im its  o f t im e  and 
sp a ce . . . . .  ■ . . ■

I r e fe r  you fu r th er  to the book let "Occupational L e ad  E xposure and L ead 
P o iso n in g , " a rep ort p repared  by the C om m ittee on Lead P o ison in g  o f the 
Industr ia l H ygiene S ection  o f the A m er ican  P u b lic  Health  A sso c ia t io n  in 
1943, o f w h ich  I had the honor to be the cha irm an . Th is co v e r s  the p r in c ip les 
and the fa c ts  o f the m a tter  adequately , w ith  ce r ta in  excep tions w h ich  I sh a l l 
attem pt to  rem ed y  by fu r th er  rem arks-. X sh a ll not r e fe r  to the trea tm en t o f 
lead  p o ison in g , w hich is  not d ea lt w ith  e n t ir e ly  sat is fa c to r i ly  in th is  book let,  
in v iew  o f la te r -d ev e lo p m en ts. The b ook let is  ava ilab le  a t a c o s t  of 75 cen ts 
in  this o f f ice  of the A . P . H. A . , 1790 B roadw ay, New York 19, N ew  York.

It is  not p o ss ib le  to d e sc r ib e  a sa t is fa c to r y  m ed ica l reg im en  in  the fo rm  o f ■  ; 
d o g m a tic  ru les s in ce  th ere  is  no su b stitu te  fo r  a  sound .understand ing o f 

;; - the p rob lem s involved-on: th e par t of the respo n sib le  p h ysic ian . Any p h ysic ian 
* who is  aw are o f h is  r esp o n s ib i l i t ie s  w il l  acq u ire the n e c e ssa r y  know ledge to 

. do h is  job  sa t is fa c to r i ly , and i f  he d oes not do s o , no se t  of ru les w i l l  a v a il .
. y 0r  • e3Calttp ie ; th e 'freq u en cy  o f -exam ination, is in o t, and cannot ¿reasonably b e , 

a m a tte r  o f r u le , s in c e  both the freq u en cy  and th e ch a racter  o f the exam ination 
m u st depend on the quan tita tive ex ten t o f the hazard  that e x is t s .  The p resc r ip t io n 
o f m onth ly o r  q u a r ter ly , o r  sem i-a n n u a l exam in a t ions, is  m ea n in g less , 
r eg a r d le ss  o f i t s  so u rce  or the ̂ apparent r ea so n s for  i t .  Such ru les  m e r e ly 
perpetuate the ir r e le v a n c e  o f m any o f  the p resen t  regu la tion s on the su b jec t, . 
and th e-fa ilu re  o f resp o n sib le  peoplej to  acq u ire  a genu ine understahd ing of 
th ei#  r e sp o n s ib i l i t ie s . The R otation  o f workm en, is a l ik e  situa tion .. It can be
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done in te l l ig en t ly  on ly on the b a s is  o f p r e c ise  know ledge of the exten t o f the 
lead absorp tion  of m en who a re  em p loyed  in  sp e c if ic jo b s. It is  not good 
technique or good m o ra ls  to dea l w ith r isk s  o f th is type on the b a s is  of 
gu essw ork , now that w e have exact m ethods fo r  a r r ivin g  a t the fa c ts .

S p ec if ica lly , the th resh o ld  l im its  fo r  sa fe ty , on the part of m en engaged in 
the lead  t r a c e s , as e x p r essed  in te rm s o f p h y sio lo gica l ev id en ces of ab sorp tion , 
m ay be ex p ressed  as fo llow s:

1. The lead  le v e ls  in the blood sh a ll not be p erm itted  to reach  0. 08 m g, per 
100 gram a o f w hole bipod, and m en who reach  th is lev e l should not be 
perm itted  to continue under cond itions of exp osu re. (The m a tter  of an a ly t ica l 
p r e c is io n  h ere is  ox the u tm ost im p o r tan ce. The b est m ethods ava ilab le  have 
an in tr in s ic  e r r o r  (va r iab ility  in rep roduction) o f  ap p rox im ate ly  G.01 m g. per 
100 g fa m s when quan tit ies of b lood ranging from  Î0 to 20 m l. a re  taken fo r 
a n a ly s is . Thus a s in g le  an a ly t ica l va lue of 0 .0 3  m ay ac tu a lly  be O'.„09 or 0 .0 7 . 
Many o f the m ethods y ie ld  m uch la r g e r  e r r o r s , and th ere fo re  one m ay not 
p resc r ib e  a th resho ld  Value w ithout link ing it  to the p r e c is io n  of the m ethod 
u sed . I speak  above of va lu es obtained by m ethods com parab le in p rec is io n
to th ose em ployed in th is L abora to ry , knowing that such p rec is io n  is  not 
g en era lly  ach ieved . ) . .

2. The m ean u r in a ry  va lue w hich co r resp on d s to that of the blood g iven  above
v a r ies  from  0. 12 to 0. 14 m g. per  liter ,d ep en d in g  on the m ethod of sam p ling 
the u r in e . Spot sa m p les o f u r in e , taken during work, y ie ld  h igh er  m ean 
va lu es - by ap p rox im ate ly  0 .0 2  m g. per  l i t e r  - than do sa m p les  of la rg e 
volum e of the u r ine of the sam e ind iv idua ls obtained during, hours of le is u r e . 
M oreover , c o r r e c t  in terp re ta tion  o f the r esu lt  obtained on a s in g le  spot 
sam p le  o f a -single ind iv idual is  qu ite im p o ss ib le . It is  n e c e ssa r y  to obtain 
m u ltip le  sa m p les  from, the sam e ind iv idual, a n d /o r  to obtain ind iv idual sa m p les 
of the u r ine of a  fa ir ly  la r g e  group of m en working a t th e • sam e kind of job, in 
o rd er  to  a p p ra ise  the app rox im ate le v e l  of th e le.ad absorp tion  o f the ind iv idual 
o r  group. A num ber o f su b ter fu ges have been em p loyed  by var ious p e rso n s to 
c o r r e c t  fo r  the con seq u en ces o f the p h y sio lo g ica l va r ia b il i ty  o f the u r in a ry  lead  
ex cre tio n  -  such  a s , for. exam p le , u sin g  a co r rec t io n  fac to r  based  on the 
sp e c if ic  g rav ity . T hese a re  a l l  u n sa t is fa c to ry . The on ly  p roced u re that w orks 
is  that of m u ltip le  sam p ling  o r  the co llec t io n  of sam p les o f la rg e  vo lum e under 
su itab le  cond itions . ;

We so lv e 't l i is  p rob lem , in régulai* determ in a tion s of the sta tus of ind iv idua ls 
or groups , b y obtaining sa m p les o f b lood and sam p les of u r ine (spot sa m p les of 
ur ine taken under the su p erv is ion  o f a resp o n sib le  p erson  to p reven t con tam ina­
tion ). Study of the com bined resu lts  p rov id es us w ith en t ir e ly  sa t is fa c to ry  
in fo rm ation  on w hich to recom m end  or to take app ropr ia te action .

The m a tter  of obtain ing sa t is fa c to r y  sa m p les of u r ine fo r  a n a ly s is  is exacting
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and trou b lesom e. U n less th is is  done w ith m eticu lou s c are , thè resu lts 
obtained a re  not on ly u s e le s s  but g r o ss ly  m is lea d ing . I send you cop ies of 
the in stru c tion s w hich we fo llo w  and req u ire  of o the r s .

When m en a re  a t too, h igh a le v e l of absorp tion , as shown by th ese  r e su lts , 
are  rem oved  from  ex p o su re , un til they return  to le ve ls  w e ll w ith in norm al 
l im i ts . T h is, of co u r se , is  not a m atter  o f ru le , but o f ob served  fa c ts .

they

With r esp e c t  to the p roced uresof con tro l b ased  on hem ato log ica l f in d in gs, o r 
th ose  based  on the m easu rem en ts of coproporphyr ia  ex c re t io n , Ï have on ly 
th is to say . if the lead  expo su re  of w orkm en is  kept w ith in sa fe  l im its  by 
m eans of adequate env ironm en ta l con tro l, th ese  m ethods w ill appear to be 
sa t is fa c to ry , and can be em ployed in p ra c t ice  as w ell as any o th ers . If, . 
h ow ever , the m en a re  ac tu a lly  exposed  to dangerous cond it ions, from  t im e to 
t im e o r  ir reg u la r ly , w ith in a p lant, i, e . if  the m ea su res of env ironm enta l .
con tro l a re  u n sa t is fa c to ry  o r  ir reg u la r  in th e ir  ap p lica tion , dependence upon 
the h e ira tc log ica l o r  b io ch em ica l find ings fp orphyrins) w ill r esu lt  in fa ilu re  to  
preven t lead  poison ing; .. T hese m ethods, a re  lack ing both in sp e c if ic i ty  and in 
quantitative re lev a n cy , w ith r esp ec t to lea d  absorption , and they ¿ re 'd ep lo rab ly 
poor too ls fo r  the intended p u rp ose. They w ill in c rease , the batting a v erage  of 
the p h ysic ian  to som e s ligh t ex ten t, in p ick ing up in c ip ien t c a se s  o f lead, 
in tox ica tion  befo re  th ey  reach  the stage o f sev e r e  i l ln e ss  and d isa b il i ty , but 
they a r e  not, s t r ic t ly  speak ing , p reven tive  m e a su r es . They d e se r v e  to be 
condem ned, fo r  the reason, that they rep resen t tradit ion a lly  sanctioned  m ak e­
sh ifts  which we w ere  ju st if ied  in  using fo r  p reven tive  pu rp oses befo re w e had 
adequate m ethods. At p resen t , they se r v e  to d em on stra te  the ch a ra c te r is t ic 
in er t ia  of the hum an m ind, w h ich  finds it e a s ie r  to c ling  to the com for tab le 
p ast than to ex er t i t s e l f  to  understand the p resen t. I do not speak h ere of the 
s ig n if ica n ce  of th ese  m a tte rs  in re la t ion  to the d iagn osis of lead  po ison ing, or 
m ore im portan tly , o f the p h y sio lo g ica l m ech an ism s of which they  a re  a 
m an ifesta tion  w e ll w orthy of fu r th er  in vestiga tion . R ather, Î am  ta lk ing of the 
re la t iv e  va lue of p roced u res in the f ie ld  o f p reventive  m ed ic in e . H ere  they a re 
poor su b stitu tes fo r  3 aural p ro ced u res. .

I r e a l ise  fu lly , of c o u r se , that a govern m en ta l agency , in i ts  a ttem pt to m it i ­
gate the e v i ls  o f inadequate con tro l o f in d u str ia l h aza rd s, includ ing th ose of 
occupationa l lead  absorp tion , fe e ls  the n e c e s s i ty  of adopting regu la tion s w hich, 
g en era lly  app lied , w il l  tend to e x e r c ise  som e d eg ree  of con tro l in the r igh t 
d irec t io n . Ï find it  d if f icu lt to v isu a lize  any appr oach to th is m a tter  that w ill 
be even  reason ab ly  sa t is fa c to r y , excep t that based  on m ech an ism s {governm enta l 
or o th erw ise) of c r i t ic a l  in sp ection  o f in d u str ia l p lan ts, im p lem en ted  by the 
com peten t in vestiga tion  that w il l  es ta b lish  the fa cts , la w s that f ix  r e sp o n s ib i l i t ie s 
w here they belong, and p ro v is io n s fo r  the educational e ffo r ts  which w ill p rov ide  
the resp on sib le  peop le w ith the know ledge which they .require to handle th e ir 
own r e sp o n s ib i l i t ie s . A m er ican  industry , to a con sid erab le  d eg ree , Î3 im m atu re 
in its  handling of th ese  m a t te r s , and A m er ican  p h y sic ia n s, as w e ll as m ed ica l 
ed u ca to rs , a re  ju st beginn ing to r e a l iz e  th e ir  r espo n s ib i l i t ie s  to industry  fo r  
com peten t m ed ica l se r v ic e  and adequate p ro fess io n a l tra in ing . I su sp ec t, w ith ­
out knowing the fa c ts ’, that the situa tion  in  B r i t ish  Colum bia is no b e t te r , and
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that your p osit ion  and that o f your a sso c ia te s  in the govern m en t, in th is 
m a tter , is  not e sp e c ia l ly  happy. I would not w ish  to 3eem  unsym pathetic 
th e re fo re . I on ly  ex p r ess  the b e lie f , b ased  on m any y ea rs  of ex p er ien ce , that 
th ere  is  no panacea, no ru le of thumb, and no sh or t cut, w hich can have m ore 
than a m od era te p a ll ia t iv e  e f fec t  in the handling of th is s itua tion .

C ord ia lly  y o u rs ,

R obert A . K ehoe, M. D.

RAX e f

D icta ted  but not read .

Xnc. Instructions fo r  tak ing b lood, spot u r ine and la rg e  u r ine sa m p les.
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