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University of Cincinnati,  

Eden Avenue,

CIHCIÎIIIATI, OHIO.

21st September, 1950«

Dr. Greaud, ... .
Société de Produits Chimiques  

Ethyl-Kuhlmann,
Paimboeuf«
(Loire Inferieure),
F R A N C 1.

Dear Dr. Greaud,

Pursuant to our meeting in Paimboeuf, I discussed  
the entire problem with which you are presented with  my  
associated in London. ^

Mr. Bevan decided that he and I should pay a visit  
to the appropriate representatives of Kuhlmann in Pa ris,  
presenting them with our views in person, and also i n the  
form of a general Memorandum. I am sending you for your  
confidential information a copy of this Memorandum. It is  
not intended to be complete in all respects, and I have  
carefully avoided any implications that could be re garded  
as unduly critical or discourteous. I was also Caref ul  
not to involve you in an unfavourable situation. Ho wever,
I have done the best I could to follow through on my  
promise to support you in every possible way.

I believe that favourable results will follow,  
and I sincerely trust that this will be the case. It may  
take a little time, and I hope that you will not have to  
be patient for an intolerable period. Perhaps you w ill  
let me know from time to time what progress is being made.  
My office address is given above for that purpose.

I should like to take this opportunity of thanking  
you for the fullness of your information. I should a lso  
like to express my great appreciation of your hospit ality  
and ray acknowledgment of the splendid luncheon whi ch you  
provided. I trust we shall be able to resume our conv er­
sation in the not too distant future on some equally  
pleasant occasion, when there are no troubles to disc uss.

U i t h  k i n d e s t  p e r s o n a l  r e g a r c f s ,

• S i n c e r e l y  y  o u r  s ,
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lUKirOSS.

(1) To a s c e r ta in  th e  m edical fa c te  a ss o c ia te d  w ith  an in s tan ce  o f  
p o ss ib le  te t r a e th y l  load  in to x io a t io n  in  M anufacture a t  ti»e 
Ktliyl-Kuiilmann ¿ la n t  a t  j. a iaboou f•

(2) To make su g g es tio n s , i f  rieoeaaary, to  o b v ia te  the  to a a ib i l i t y  
o f  in to x io a t io n  in  f u tu r e .

U i

A rrived  a t  '¡an tes on tuo a f te rn o o n  o f  Tuesday, 1-3th  ¡Jeoember, l 'j4 8  
accompanied by M onsieur Journoau o f  J.thy l S .A ., l ar i s .  i io t H r. bequyer, 
p a r t - t im e  M edical O f f ic e r  to  K thyl-Kuhltaann, la im boeu f. irooeedod by 
road to  jra iaboeu f and Met uona iou r iosaoz, th e  o rb a’ Menager,
I m onsieur f .h u f fa r t ,  C enerai manager, waa absen t^  M onsieur Koubeix, th e  
¿ rooeas Manager and « ed em o ise lle  Leguen, N urse-H ealth  V is i to r .

The oaao the  in d iv id u a l repu ted  to  have d ied
* i th  ayuptoina o o m a o i^ o d o n r iu ^ t r e iM n a  and te t r a e th yl  load  po iso n in g , and 
iiaerican  and n g l isn  c u r re n t aathoda o f c o n tro l  were d i.ouaaod  in  com parison 
w itn  those  a t  j  a iab o o u f. A conducted to u r ox’ th e  lead  reoovory and 
a l lo y  b u ild in g s  was made w ith  Monalours ro sso s and koube ix , D r. b^quyer 
and M onsieur Jou rnoau . These b u ild in g s  were n o t in  o p e ra t io n . The 
o th e r  proooss b u ild in g s  » e re  o u t o f  n o tion  owing to an e l e c t r i c a l  f a i lu r e  
and were d e fe r re d  u n t i l  th e  fo liow in ;- day.

S e lec ted  p rocess o p e ra to rs  »o re  e.vaainad in  co n ju nc tio n  * i th  
Dr. ieq u y o r.

In  th e  ev en ing  d is c u ss io n s  » e re  h e ld  w ith  Ur. F . i 'raud , C h ief o f  th e  
lo c a l  A sso c ia tio n  o f  I n d u s t r ia l  M edical O f f ic e rs , Dr. Lequyer and 
M onsieur Jou rnoau .

On »ednesday, 15th  December, la ia b o e u f  was r e v i s i t e d .  S e t  
M onsieur G h u ffa r t, th e  G eneral Manager, and had f u rth e r  d iscu ss io n s on 
prob lem s. A conducted to u r  o f th e  to»in b u ild in g s  of  th e  •‘E thy l*  f l u id  
r i a n t  was made w ith  M onsieur j  o s j o s, M onsieur Jo u b e lx , D r. uequyer and 
M onsieur Jou rnoau . Fou rteen  sam ples o f  u r in e  were co l le c te d  from a o ro as 
s e c t io n  o f  p roooss eoployeea and la b o ra to ry  s t a f f .

In  th e  even ing  had a f u r th e r  d isc u ss io n  w ith  Dr. G iro i re , Company's 
¿¡odiosi O f f ic e r  to  th e  H u n t ,  who ia  the  lo ad in g  n e u ro lo g is t in  th e  a rea  
and khya io ian -in -C hargo  o f  th e  n o u ro -a u rg ic a l u n i t  a t  . i t .  Jacques h o s p i ta l ,  
N an tes, to g e th e r  w ith  D r. Lequyer, M onsieur i'oaao» and M onsieur Journoau .

On Thursday, Ib th  Joconber, . i t ,  Japques h o sp ita l  wea v is i te d  and 
J r .  Gorman, th e  rh y s ie ia n  »ho t re a te d  J r .  Lequyer end
M onsieur Journoau were a ls o  p re s e n t.

ro tu rn sd  to  x n r ia  in  in a a f te rn o o n .

On F r id a y , 17 th  December f in d in g s  were» d iscu ssed  with  
C olonel 0 . I h e n a u l t .  re tu rn e d  to  bondon in  th e  a f tern o o n .

NARRATIVE.

One encoun tered  a moat c o o p e ra tiv e  s p i r i t ,  co u rtesy end h o s p i ta l i t y  
th roughout th ia  v i s i t .
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Dr. bequyer, «god abou t t h i r t y  y e a rs , .» T r ie d , end re s id in g  in  ’¡an tes , 
47 k ilo m e tres from ¿airaboeuf, i s  a ,.-rf.du«ta o f  m r i s  U n iv e rs ity  and has taken  
a poat-p radua to  cou rse o f s i x  months in  in d u s t r i a l mod lo in « . i ie a t te n d s  th e  

tnyl-Kublmann H u n t a t  i c inboou f on one h a lf -d a y  and one day a l te r n a te ly  
each week, where he su p e rv ise s , in  a  g en e ra l way, sons 550 employees e t  Use 
¿ le n t  end, in  p a r t i c u la r  some yQ employees o f  tile "? th y l"  f l u id  r i a n t ,  ¡¡e 
a ls o  looks a f t e r  a masher o f  f a c to r ie s  in  N antes. lie ie  employed f u l l - t i d e  
on th is  i n d u s t r i a l  work, and i s  a  member o f  an  a s s o c iat io n  o f  f i v e  d o c to rs  
who , iv a  a f a c to ry  M edical S e rv ic e  in  tho  haute,-. a re a , and o f  which S r. frau d  
ia  tho  C h ie f .

; : r .  ( i i r o i re  ia  s t i l l  In te re s te d  in  th e  workings of  the a l e n t  b u t ,  
owing to  p re ssu re  o f  o th e r  p ro fe ss io n a l d u t ie s ,  ho handed th i s  work over to  
S r . uequysr in  1945«

A fte r d isc u ss io n s  w ith  th e se  a s d ic s !  m n , they  were in  f u l l  agrecsiont 
w ith  tho  su g g estio n s and reooaiHondations made fo r  m ed ical c o n tro l .  One 
¡ a inad  tho  im pression  t h a t  th e  I n d u s t r ia l  Medics 1 S erv ice was in  I t s  in fancy  
in  th e  a rea  and th a t  s a f e ty  p ra c t ic e s  were n o t too  s t r i c t l y  observed in  most 
f a c to r ie s ,  a lthough  some propaganda had bean issu ed  by " ¡ . 'A sso c ia tio n  dea 
in d u s t r ie s  do France" and Kthyi-KuhlBSim had issu ed an e x c e l le n t  l i t t l e  b o o k le t 
e n t i t l e d  " jo o u r i to " .  Hone o f  th e  m edical gentlem en had any u p - to -d a te  
knowledge on tho problems o f  th e  m anufacture and h and ling  o f  " i t h y l "  f l u id .
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There ia  v e ry  good accommodation f o r  th e  m edical s erv ic e  w hich, 
however, i s  p o o r ly  equipped and in ad eq u a te ly  s ta f f ed .  There i s  a m ed ica l 
la b o ra to ry  fo r  th e  exam ination  o f  p h y s io lo g ic a l specimens some two m iles 
from tho  ¿ le n t ,  b u t th i s  has never bean u sed . There a re  no chem ists o r  
teohn io iana a v a i la b le  to  undertake th is .  work. The blood counts a r e  c a r r ie d  
o u t by e com petent t r a in e d  n u rse , M adem oiselle leg ueh , who has been a t  th e  
i l a n t  f o r  many y ea rs and who a ls o  perfo rm s d u t ie s  a tai l n r  to  those  o f  a 
h e a l th  V is i to r  in  th i s  c o u n try . The scope f o r  and «.thoda o f re c o rd in g  
i n i t i a l  and ro u t in e  m edical exam inations e re  adm irab le bu t canno t be c a r r ie d  
o u t in  e n t i r e t y  by tho  p a r t - t im e  M edical O f f ic e r ,  no r can a l l  th e  n ec e ssa ry  
d e ta i l s  be com pleted »8 tho f a o l i i t i e f l  a re  n o t  a v ai la b le .

Ab reg a rd s  th e  s t a f f  a t  th e  r i a n t ,  the absence o f  a Sa fe ty  
O rg an isa tio n  i s  th e  most o u ts ta n d in g  d e f e c t .  gvon though a t  p re s e n t the  
P la n t  i s  a fo u r-au to o iav e  u n i t ,  su p e rv is io n  o f  hygiene and s a fe ty  from 
m edical an g les is . considered  as e s s e n t ia l  a s  in  A aoricah and B r i t i s h  P la n ts .  
The p a y ro l l  employees o f  th e  r i a n t  a re  drawn from the  p e a sa n try , who fo r  
g e n e ra tio n s  have derived  a l i v e l ih o o d  from th e  ¡io il and to  whom fa c to ry  l i f e  
is  som ething,new . One was informed th a t  many o f  th e  workmen had o th e r  
occupa tions in  a g r ic u l tu re  and h o r t ic u l tu re  in  th e  a r e a .  The m a jo r i ty  s r e  
s ta te d  to  be o f  C o l l ie  o r ig in  and a re ,  th e r e fo re ,  more su s c e p t ib le  to  
pulmonary tu b e r c u lo s is .  in ia b o e u f  i s  s i tu a te d  in  a  wine grow ing a re a .
Much o f  th e  v ino  produced ia  o f  i n f e r io r  g rad e  which ia  u n f i t  f o r  e x p o r t 
and i s  consumed in  n o t to o  m oderate q u a n t i t ie s  by most. A number o f  th e  
p rocess employees, who were s ta te d  to  d r in k  to  exosea, wore p resen ted  fo r  
exam ination  th rough the  c o u rte sy  o f  th e  Management. A ll were w e ll nourished  
b u t in  bo b»  one noted p a l l o r ,  marked trem or o f  the tongue, l i p s and hands and 
o b ta in ed  a h is to ry  o f  r e s t le s s n e s s ,  s le e p le s s n e s s , bad ironm s, an o rex ia , 
e s p e c ia l l y  in  the  m orning, and o th e r  d ig e s t iv e  d is tu rb a n c e s . 7no d e n ta l  
s t a te  o f  moat, from ou r p o in t o f  v iew , Was sim ply  ap p a l l in g . The blood 
p re s s u re , taken  w ith  an Aneroid i'.phyjmtowsnoaeter, was normal in  a l l  o a se s .
The tempore lu res o f  come were d ep ressed , and th e  gu ise  ra te s  w ith in  normal 
l im i ts  o f  v a r ia t i o n .  F ran k ly , by c l i n i c a l  exam ination o n ly , i t  i s  
im possib le  to  d is t in g u is h  between th e  e f f e c ts  o f  a lco h o l and te t r a e th y l  lead  
in to x ic a t io n  in  in s ta n c e s  o f  th is  ty p e , a lthough  from tho h is to r y ,  the 
s ig n s  and symptoms wore a m o s t c e r ta in ly  due to  a loc n o l.

I t  w i l l  be a moat unenv iab le  task  fo r  th e  MonafOmont, ¿.t-d icsi t t f f i  o r 
and a S a fe ty  U rb an isa tio n  to  ed u ca te  th e se  taen, and to  en fo rce  re g u la t io n s  
in  sa fe  working p r a c t i c e s .  ¿lost o f  th o se  .men have th e i r  a ea la  a t  home.
Some o f  th e i r  c lo th in g  ia  p rov ided by th e  em ployers. Wooden sab o ts  a re  worn.
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'¡>,o c lo th in g  i s  washed once a week in  a sm all laund ry  on th e  r i a n t .  A 
fem ale i s  employed in  th e  lau n d ry .

P roa the  m ed ical p o in t  os' v iew  the r i a n t  war. s t r u c tu r a l l y  sound, ¡sad 
e x c e l le n t  f lo o rs  and was w e ll l i g h te d .  The head ceoovcry  h u tid in g , which 
was co n s tru c te d  to  d ea l w ith  e ig h t  a u to c la v e s , works f o r  two weeks and 
is  c losed  fo r  two w eeks. I t  wna n o t in  o p e ra tio n  a t  the  tim e o f in s p e c t io n . 
I t  »as s ta te d  th a t  v e ry  t i t t l e  tro u b le  was encoun tered  w ith  th o  w et s ludge  
conveyor, th e  d r i e r ,  th e  vacuum and the condensate ta n k . The A lloy  
b u i ld in g  was p robab ly  a l i t t l e  d u s t ie r  th a n  a t  S o rthw ich , and ap p a re n t ly  
the  oaaa tro u b le s  in  pack ing  hoppers e x is t  a t  i s  imbue u f as e lsew h ere . One 
noted two men d e a l in g  w ith  a hopper w ith o u t us in g  d u st masks. In  th e  
T e tra e th y l bead b u i ld in g , which a ls o  dea l«  w ith  th e w ashing o f  te t r a e th y l  
le a d , th e re  w ere sm a ll le a k s  from th e  re a r  g landa of  the a u to c lav es  and 
soue s ig n s  o f  co n tam ination  o f  th e  su r fa e e s  o f  tile s t i l l s .  - ro p - le g  c lea n in g  
c a r r ie d  o u t a f t e r  each  c h a rg e . The men c a rry in g  o u t thi s  o p e ra t io n  wore 
observed to  be w earing  os n ia  to r  r e s p i r a to r s .  There were some d e fe a ts  
in  the oxnnust v e n t i la t io n  o f  the  1 . i l . t .  w ashing room and th e  ex h au st.o n  - 
the drum pausing  ooo th , which was being  u sed , was n ot w ork ing . lions o f 
th e s e , w ith  the  p re se n t r a te  o f  p roduc tion , would be s u f f i c i e n t  to  g iv e  
r i s e  to  f a t a l  te t r a e th y l  lead  po ison ing , a lthough  ex cess iv e  lead  ab so rp tio n  
rod perhaps s ig n s  o f  m ild in to x ic a t io n  may p o ss ib ly  be encoun te red .
One was inform ed th a t  tno  men d id  n o t  l i k e  «(.‘f ir ing  tho  s i r  l i n e  C asks, an? 
as n ro u t in e  th e  o a n iu te r  type masks a re  used , th e  c a n is te r s  be ing  changed 
s i x  m onth ly . h ea th e r g loves a re  a g en e ra l ia a u e j the  l a t e r  ty p es have 
n o t y e t been o b ta in e d . L o a d - in -a ir  f ig u re s  in  th e  Î.K .L . ¡m i l l in g  e r e  
h ig h er th an  in  h’o rtkw ioh , b u t g e n e ra l ly  under % 0 mgs. per te n  cu b ic  m etres 
o f  a i r  by th e  lead  su lp h id e  motnod.

The th re e  ita in  d e fe a ts ,  when compared w ith  American and B r i t is h  
l i a n t s ,  e re  inn U s-¡u p to  m edical c o n tr o l ,  in d i f f e r e n t  m aintenance and absence 
o f  e s s e n t ia l  su p e rv is io n , e s p e c ia l ly  on ate lobe nance jo b s .

In  th e  in s ta n c e  o f  th e  n  who d ied  on th e
l 3 t  December, i-> ts In  S t ,  Jacques u o ap !x !^^^a t!W s d ia g n o s is  o f  d e li r iu m  
t r e a s n s , th e  p o s s ib i l i t y  o f  te t r a e th y l  load  in to x ica t io n  say  fca considered  
under th e  usua l fo u r  h e a d in g s t-

11) S ig n i f i c a n t  exposu re .
12) C l in ic a l  isan ifes  té t i o n s .
13) Evidence o f abnorm al amounts o f  le a d  in  fa e c a l 

e x c re t io n s  and body t i s s u e s .
(4) Any o th e r c au se . ■

(1) S ig n i f ic a n t  exposu re . •

A a s ta te d  above, a  g e n e ra l su rvey  o f  th e  1‘l a n t  does n o t w a rran t a 
con c lu s io n  th a t  exposure o f  tho workmen i s  e x c e ss ive . Owing to  la c k  o f  
su p e rv is io n , however, and in  tho  absence o f  any reco rd  o f  th e  so tu a l  work 
c a r r ie d  o u t by t h i s  man d u r in g  th e  th re e  weeks p r io r  to  th e  o n se t o f  d is e a se , 
i t  i s  n o t p o ss ib le  to  s t a t e  t h a t  he d id  n o t undertake somo hazardous jo b  o f  
m aintenance w ith o u t o d e p a to  p ro te c t io n  and su p e rv isio n . In  th e  absence,

£VJ th ere fo re ,  o f  any co n c re te  evidenoo i t  must be p ro v is io n a l ly  accep ted  th a t ,
' from the  n a tu re  o f  h ia  occu p a tio n , s ig n i f i c a n t  exposure was p o s s ib le .

(2) Cllniof-l .f-i-inlroffteJAflna».

There a re  some unusual fe a tu re s  in  th i s  oaoe which have no t h i th e r to  
been rocorded b u t ,  on tiwi w hole, th e  syaptoaa were s imi la r  to  those which 
may be expected  in  oases o f  te t r a e th y l  load  po ison ing . T)r. Corman, who 
t r e a te d  A lb e rt h io k o la s , oonsidored him to  t e  a esse  o f  d e li r iu m  trem ens, 
a common d ise a se  in  th e  a re a , b u t he d id  n o t respond to  trea tm en t in  th e  u :u a l 
manner.
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(3) ¡evidence of. ftbngr^i^aiaQ untfl. at  .ifee..a ..AnnposnA - e.agm U P m . 
and body t i s s u e s .

¡here  a re  no reco rd s o f  p rev ious oxo re tiona in  u r ine  end fa e c e s .
Samples o f  t i s s u e s  end one aample o f  u r in e  have been bunded to  i r o fe s a o r  Podda 
f o r  A n a ly s is , on re c e ip t  o f  th e  r e s u l ts  o f  which n f u l l  case re p o r t  on t h i s  
¡sen w i l l  be com piled•

(4) Any o th e r cau se .

The deceased workman was a known ch ro n ic  a lc o h o l ic ,  which i s  a 
d ise a se  o f  » m ental ty p e , and a s  such th e  man should never have been employed 
on th e  m anufacture o f  te t r a e th y l  le a d . D elir ium  trem ens r e s u l t s  from 
p e r s is te n t  d r in k in g , g e n e ra l ly  under th e  s t im u lu s  of  tem porary  unusual 
am ounts, sudden c e s s a t io n  o r shook. A ccording to B ri t i s h  m ed ical teac h in g , 
a dea th  r a t e  o f  abou t one in  seven i s  to  be expected in  d e l i r iu m  trem ens, 
even w ith  adequate tre a tm e n t, and o f  th ese  most a re under f o r ty  y ea rs  o f  
ag s . The e n t i r e  d is e a se  p rocess may be due to  one cause, namely, 
a lc o h o l .  On th e  o th e r  hand, i t  i s  g e n e ra l ly  accep ted th a t  persons Bddioted 
to  a lc o h o l a re  u n re l ia b le ,  c a re le s s  and d e fe c t iv e  in  judgem ent, and i t  i s  
q u ite  p o ss ib le  th a t  t h i s  man may have undertaken  noma m aintenance work w ith o u t 
s u f f i c i e n t  c a re  and reg a rd  to  th e  hnssard invo lved , and being an a lc o h o l ic  
would n a tu r a l l y  be more prone to  th e  to x ic  e f f e c ts  o f  te t r a e t h y l  le a d .

.ha tevo r i s  th e  f i n a l  con c lu s io n  In  t h i s  c a se , JLt can be s ta te d ,  a t.  
t h i s  s ta g e , t h a t  th e  f a t a l  te rm in a tio n  was in  p a r t  duo to  ex cess iv e  d r in k in g  
o f a lc o h o l ,  and th a t  exposure to  te t r a e th y l  load  may p o ss ib ly  have p layed 
a p a r t .  ■

T h is u n s a t is f a c to r y  s t a t e  o f  a f f a i r s  i s  due to  inadequate m easures o f  
c o n t r o l ,  and i t  i s  a d v isa b le  th a t  tuo  i '.F .b . P la n t a t  Bnim toeuf should 
co n s id e r ex tend ing  and im proving sa d ia a l  c o n tro l  and hyg iene to  th e  s tan d a rd s  
recommended by i) r . Kehoe, so th a t  i t  w i l l  bo p o ss ib le  a t  a i l  tim es to  know 
th e  degree o f exposure and a b so rp tio n  o f  te t r a e th y l lead  o f  a l l  g roups o f  
workmen and in d iv id u a ls  engaged oh th e  ¿ l e n t .  t h i s  should be contem plated  
a t  th e  e a r l i e s t  p o s s ib le  d a te .  Xf f u l l  f a o i l i t i e s  a re u n l ik e ly  to  be 
in i t i a te d  then  an in te r im  scheme o f c o n tro l  cou ld  be considered  im m ediate ly . 
T h is would b r in g  th i s  ¿ ia n t  in to  l in o  w ith  c u r re n t  p ra c t ic e  in  American 
and B r i t is h  H a n ts .

For sa fe  w ork ing and o o n tro l th e  e s s e n t ia l s  a re  considered  under th e  
fo l lo w in g  fo u r h ead in g a :-

i 1) M edical and H ygiene. .
12} E ng ineering , d e s ig n  pnd m ain tenance.
13) B duaation .
{4} Knfornam ent.

*«rji

U i

.A M ed ical O f f ic e r  employed f u i l - t im e  on a P la n t  req u ire s  abou t 
two y ea rs to  a c q u ire  a  p roper p e rsp e c tiv e  o f  the g en e ra l hexurda and o o n tro l .  
To accom plish th e  n ecessa ry  work under ox is  t in *  c on d it io n s , th e  se rv ic e s  o f  a 
M edical O f f ic e r  f o r  a t  l e a s t  th re e  days p e r week would be re q u i re d . As th e  
P la n t  w i l l  e v e n tu a l ly  have e ig h t  eu to o lav ea , i t  i s  recommended th a t  a f u l l ­
tim e i lsd io a l O f f ic e r  be ««¡ployed who has had some i n i t ia l  t r a in in g  In  an o th er 
te t r a e th y l  lead  B le a t ,  and who should re s id e  w ith in  te n  m iles  o f  ia itnbonuf. 
One f u l l - t im e  te c h n ic ia n  ia  n ecessa ry , even a t  p re se n t,  to  c a r r y  o u t the 
blood exam inations re q u ire d .

The on ly  .¡afe end r e l i a b l e  *;uide to  ab so rp tio n  and e x c re t io n  o f  
te t r a e th y l  lead  i s  tho  a n a ly s is  o f  p h y s io lo g ic a l sam ples o f  b lood , u r in e  end 
faeces o f  in d iv id u a ls  oxposed. i f  i t  i s  no t p o ss ib le  im m ediately  to  pu t 
In to  use th e  la b o ra to ry  p rov ided fo r  t h i s  purpose, i t  i s  suggested  th a t  
a n a ly s is  o f  f r e s h ly  vo ided specim ens o f  u r ir .o , by a s h o r t  saethod, be i n i t i a te d
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on th e  ¿ le n t  a t  th e  e a r l i e s t  pos.iib io  d a te .  A t l e as t  one, end p re fe ra b ly  
two te c h n ic ia n s  would be re q u ire d  i n i t i a l l y  f o r  th i s pu rpose.

den fo r  employment should  be v ery  tho rough ly  examined »hen f i r s t  
p resen ted , end on ly  ¡sen who e re  o rg a n ic a l ly  sound, m enta lly  s ta b le  and o f 
a t  l e a s t  average in te l l ig e n c e  should bn a n le o te d . If  any d e fe a t i s  found 
wnioh '-is o f  dou b tfu l s ig n i f lo a n o e , th e  Company ahould bo g iven  th e  b e n e f i t  
o f  th e  do u b t, and th e  p ro sp e c tiv e  employee re je c te d as u n su ita b le  and u n f i t .
1 a rsons ad d ic ted  to  a lc o h o l should  d e f i n i t e ly  n o t be employed. The 
superman i s  n o t so u g h t. A physique which is  cap ab le o f  undergo ing  moderate 
b u t n o t aevoro s t r a i n  i s  ndo ju n te . P rev ious work in  th e  lead  t r a d e  i s  a ls o
a cause fo r  r e j e c t i o n .  '¿ho s ta n d a rd s  used in  th e  northw ich  ¿rian t a re  
n ttn o h ed . A ll men s e le c te d  should have f u l l  blood counts c a r r ie d  o u t 
b q J , where o o m ld e red  n ecessa ry , l i v e r  fu n c t io n  t e s t s ,  Xray o f  c h e s t ,  blood 
t e s t  f o r  s y p h i l i s ,  sed im en ta tio n  r a t e  and minor b iochem ical a n a ly s is ,s u c h  
as  b lood urea and blood sugar d e te rm in a tio n . The load  c o n c e n tra tio n  in  
u r in e  and fneoes shou ld  be determ ined  and, p re fe ra bly  a ls o ,  the  b lood lead  
co n c e n tra tio n  be fo re  engagement on th e  p ro c e ss . In  no ease should  a  man 
be p erm itted  to  s t a r t  work on th e  process» un loas passed  as f i t  and s u i ta b le  
by th e  a e d io a l O f f i c e r .

S ta r t in g  w ith  an  o rg a n ic a l ly  sound in d u s t r i a l  oocsaunity, th e  o b je c t  
then  i s  to  promote and p reserve  th e  h e a l th  o f  a l l  employees a t  th e  h ig h e s t 
p o ss ib le  l e v e l .  Any d e v ia t io n  from norm al may be re a di ly  d e te s te d , 
re rso n s  develop ing  o r s u f fe r in g  from any o rg an ic  d ise a se  o f  a tem porary  o r  
permanent, n a tu re  should  be p rec luded  from work on th e  m anufacture o f  t e t r a ­
e th y l  le a d . As s ta te d  above, tl ie  Company shou ld  be j l v e n  th e  b e n e f i t  o f  
any doub t a t  th e  i n i t i a l  exam ination , b u t o f t e r  employment and engagement 
on th e  p ro cess th e  in d iv id u a l should  be g iven  th e  be n e f i t  o f  any doub t and, 
i f  n ecessa ry , found a l t e r n a t i v e  work n o t in v o lv in g  exposu re . A man 
re tu rn in g  to  work a f t e r  s ic k n e ss  absence should bo re-exam ined and considered  
as to  f i tn e s s  f o r  re-em ploym ent on te t r a e th y l  load  m m ufnoturo .

I t  i s  recoaaonded th a t  th e  s tan d ard  o f  m edical equipm ent be improved 
im m ed iate ly , t h a t  the ap p ara tu s  f o r  thorough exam ination  o f  ey es, e a r s ,  nose 
and th r o a t  bo p rov ided  end t h a t  a chock ehould be fre q u e n t ly  made on 
sphygmomanometers:. The m ercury type o f  sphygmomanometer i s  ¿ re f e r re d .

Ac reg a rd s  p h y s io lo g ic a l sam ple«, when th e  se rv ic e  i s  f i r s t  s ta r te d  
a l l  p ro cess w orkers shou ld  have an a n a ly s is  made o f  al l  f a e c a l  m a tte r and 
u r in e  c o l le c te d  o v e r a  tw en ty -fo u r hour p e r io d . T h is should  bo c a r r ie d  o u t 
a t  s i x  weekly i n te r v a ls ,  and 'Snap aa.oplo» o f  u r in e should be examined a t  th e  
th re e  weeks in te rv e n in g  between th e  s i x  w eekly sam ples. In  th i s  way th e  
b a s ic  d a te  req u ired  to  e s ta b l i s h  tho  degree o f  exposure and lead  a b so rp tio n  
in  groups o f  workmen osn be re a d i ly  o o l ie o te d  and compared. A fterw ards,

' th e  system  can be m od ified  to  s u i t  th e  needs o f the  - r ia n t, f o r  exam ple, 
i t  w i l l  p robab ly  be found th a t  th e  p erso n s w ork ing in  th e  te t r a e t h y l  lead  
b u ild in g  w i l l  n o t re q u ire  analysis o f  f a s c e s , and th e  peop le w ork ing in  th e  
load  sm e ltin g  and a l lo y  b u i ld in g s  w i l l  re q u ire  to  have such sam ples an a ly sed  
u n t i l  such time a s  the e x c re t io n  o f  lead  in  faeces approaches th e  mean fo r  
th e  ¿ le n t .  B lood sam pling can be In troduced  a s  th e  s e rv ic e  p e rm its .

The " C r i te r ia  f o r  th e  In te rp re ta t io n  o f  A n a ly t ic a l Bata." by 
l ) r .  3 .A. i-.ohoe i s  a t ta c h e d . -

The blood exam inations should be made under te r n s  of  a b so lu te  v a lu es 
i f  p o s s ib le ,  and c e r ta in l y  a r e l i a b l e  method o f  d e te rm in a tio n  o f  haemoglobin, 
such as  th e  a l k a l i  o r s c id  heeasatin m ethods, i s  d es i ra b le .  In  th e  
B r i t is h  i ' l s n t  a minimum o f  9°k- iiaomoglobin (IOO/) = 14 .75  gram s), i s  accepted 
ns th e  lo w est a t  which a man ithouid be perm itted  to  con tinue employment on 
th e  s l a n t .  S t ip p le d  c e i l  coun ts should be e r ; ro u se d as numbers per 
m i l l io n  and i t  is ;  reooiaaondod th a t  methods oonraon to  th e  American end 
B r i t is h  H a n ts  bo u sed .

Prom tha o l i n io a l ,  p h y a io lo ,f ica l and blood examine t io n s  th e  
• ied ioa l O f f ic e r  w i l l  be in  e  p o s i t io n  to  know e x e otiy  wtsoro exposure l i e s .
Ke ahould spend a  c o n s id e rab le  tim e on th e  p la n t  to a s e e r ta in  th e  sou rces 
from which exposure hns a r i s e n ,  and make recommend«tions to  the Management
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a o o o rd in g ly , in  o rd e r th a t  the  sou rces o f  hazard may bo c o n tro l le d .
The Medloa! O ff ic o r  should  a p p re c ia te  th a t  he au a t upend a co n s id e rab le  
tim e on th e  r i a n t .  His a t t i t u d e ,  owing to  a  d i f f e r en t  type o f t r a in in g , 
w i l l  be q u ite  u n lik e  th a t  o f  th e  Chemist and ¡engineer, b u t th e  th re e  
to g e th e r  ought to  oompromioe in  Such a manner «a w il l  le a d  to  g re a te r  
e f f ic ie n c y ,  p ro d u c tio n  and s a f e ty  in  M anufacture.

The M edical O f f ic e r  should  be ro sp o n s ib ls  f o r  th e  tr a in in g  o f  
f i r s t  a id  p e rso n n e l, and e x e rc is e  su p e rv is io n  over a i r  sam pling f ig u re s  
and p ro te c t iv e  c lo th in g . He shou ld  n o t have any ex ecu tiv e  a u th o r i ty  on 
th e  r i a n t ,  b u t th e  ¡«anagoment shou ld  g ive  due ca re and c o n s id e ra t io n  to  
h is  recom m endations. Heoommendationa mad© in  reg a rd to  employees should 
alw ays be fo llow ed and accep ted . K eooaaendetions in reg a rd  to  r i a n t  
ohangss in  p ro cess, r e p a i r s ,  m aintenance, e t c .  should  be considered  by 
th e  management.

A ll th e  a e d io a l  men co n tac ted  were v e ry  in te re s te d  in  th e  m a tte rs  
d isc u sse d , and e x t r a c ts  from world l i t e r a t u r e ,  to g eth e r  w ith  v a r io u s 
recommendations and re g u la t io n s ,  which th e y  req u es ted , w i l l  be forw arded 
to  t  om.

A S a fe ty  O ff io e r  shou ld  be appo in ted  whose d u t ie s  wi l l  be th e  
educa tion  o f th e  employees in  th e  ty p es and deg rees o f  hazards on th e  
i ' l a n t ,  and tho  methods by which th ey  can  be c o n trol le d . He w i l l  be 
re s p o n s ib le  fo r  th e  m aintenance and deploym ent o f el l  s a f e ty  equipm ent 
and shou ld  su p e rv ise  bo th  c lo th in g  and th e  w e lfa re  o f  th e  men. He shou ld  
be p re s e n t,  a t  l e a s t  f o r  a  tim e, on m aintenance jobs to  see  th a t  th e  
re g u la t io n s  and ru le s  re g a rd in g  s a f e ty  a re  be in g  observed by the workmen 
em ployed, and shou ld  en su re  th a t  a s a fe ty  sh e e t i s  p repared  f o r  a l l  
workmen c a rry in g  o u t a hazardous jo b . He shou ld  be re sp o n s ib le  f o r  th e  
deploym ent o f  f i r s t  a id  p ersonne l t r a in e d  by th e  M edical O f f ic e r .  I f  
he shou ld  f in d  th a t  th e  b a th ih g  accommodation i s  inad eq u a te , and f e e l s  
th a t  a l l  w orks' c lo th in g  should be prov ided  and washed, say  tw ice  w eekly, 
he should make recommendations ac c o rd in g ly .

A ll pe rsons engaged in  th e  m anufacture o f  te t r a e th yl  lead  shou ld  
be d e n ta l ly  f i t .

The above i s  on ly  a rough o u t l in e  o f  w hat i s  n ecessa ry  and d e ta i l s  
w i l l  Le forw arded l a t e r .

(2) E ng ineering , d es ig n  and m ain tenance.

From th e  m ed ical v iew po in t we can make no c o n s tru c t ive  c r i t i c is m  
on th e  H a n t  d es ig n , b u t  would l i k e  to  s t r e s s  th e  n ec e s s i ty  f o r  u n rem ittin g  
s e a l  in  th e  i earoh fo r  sources o f  con tam ina tion  from the- i ' l a n t  equipm ent, 
and e f f o r t s  to  a b a te  them . A -summary ox’ th o  p o in ts  a t which le a d , 
o r,,an io  and in o rg a n ic , has been found to  be m ost pre v a le n t i n  o th e r  -H an ts 
w i l l  be forw arded l a t e r .  The id e a l  i s  t h a t  th e re  shou ld  be no exposure 
to  le n d , o rgan io  o r  in o rg a n ic , on th e  X 'lant.

(3) E ducation .

Education o f  th e  men a t  th e  in im beeu f l i a n t  w i l l  c er ta in ly  be a 
v e ry  d i f f i c u l t  ta s k .  As in  a l l  te t r a e th y l  len d  p la nts  i t  i s  the 
M edical O f f i c e r ’s du ty  to  educa te  th e  Management and t i »  men, and a ls o  to  
ao cep t th e  ed u ca tio n  o f  th e  Chemist and E ng ineer, ag a in , in  o rd e r th a t  
maximum p roduction  may be o b ta in ed  w ith  maximum e f f ic ie nc y ,  economy and 
c o n tro l .

(4) Enforcem ent.

Enforcem ent o f  th e  re g u la t io n s  ia  a m a tte r o f  su p e rv is io n  and 
f a l i j  w ith in  th e  p rov ince o f  th e  f o r k s ’ Manager, the  u rooess Manager, th e  
S a fe ty  O f f io e r ,  th e  M edical O f f io e r  and the  I 'o reoen .
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* A ttached f o r  re fe re n c e  *nd in fo rm ation  a re  cop ies o f : -

\

’ (1) S tandards o f F i tn e ss  f o r  Personne l S e le c te d  fo r  Employment
in  1e t r a e th y i  Lead M anufacture*

(2) Works K u les.

(3) S a fe ty  K u les,

(4) S a fe ty  C e r t i f i c a te  ( t h i s  i s  norm ally  p repared  in .d u p l ic a te )

(5) N otes on th e  c o l le c t io n  o f  Faeces and U rin e . \

(6) A S h o rt Method o f  A nalysis o f  U rine .

(7) S ta in in g  o f  S tip p le d  C e lls  in  B lood.

(8) C r i te r ia  fo r  th e  I n te rp re ta t io n  o f  A n a ly t ic a l Data .

E . D av ison.
(S en io r M edical O f f ice r)  .

22nd Deoember, 1948.

0000387


