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1 . Purpose

/  This repor t serves to  communicate the r e su lts  o f a study o f the operations of 
/ Asso cia te d  Ethyl Company* Ltd .» made in  the per iod 13 to  21 September 19U8. Informa- 

/  t io n  was obtained in  d iscu ssion  and dur ing p lan t v is i t s . Sources were personnel o f 
/  the operating company* employees o f the m anufactur ing p lan t* p lan t  record s, and 
( in sp ect ion  of op erat ion s.

2 . Hygien ic Po licy *

P o licy  o f management fo llow s in  p r in cip le  th a t  o f the Un ited  Sta te s  company and 
is  in  general good. The sm all s ize  o f the Br it is h  company and the r e a liza t io n  o f . . 
the im p r a ct ica lit y  o f maintenance of fu l l  supervision* has r e su lte d  in  th e  r e le ga t io n  
of r e sp o n s ib ilit y  fo r  ce r ta in  h ygien ic con tr o ls to  the customer o ü  companies* notab l 
the taf)^  o f safeguard ing tank cle a n in gs . Medical monitor ing o f a l l  operations remain 
the r e sp o n s ib ilit y  o f the medical d ir e cto r  and con su ltan ts o f Associated  Eth y l. .. '

3 . Organization V : '

'The m edical d ir e cto r  repor ts d ir e c t ly  to the managing d ir e cto r  o f the company, 
supervises the a c t iv it ie s  o f the con su ltan ts , and acts  in  an advisory cap a city t o 1/ , 
the m anufactur ing and sa le s  departm ents. This arrangement is  good. The d ir e ct  accès 
by the m edical d ir ecto r  to 't h e  management gives h is advice a degree o f im p lied  : authoi 
and enables more r ap id im p  la  mentation o f recommendations. Approximate scheme o f over 
fu n ct ion a l organ izat ion  fo llow s»: : . • < >
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R. Manufactur ing

a . Raw Mater ia ls -  Lead in  stock 600 tons average. Ranges hOO to  800. A ll obtained 
by a llo ca t io n  from Min istr y o f Supp ly. Source Broken H ill -  is  d esilvered  and pre­
sumably b ism u th -fr ee. Sodium received  in  drums from I .C .I . and is  in  shor t supply 
w ith low in ven tory. Eth yl ch lo r id e  a lso  in  shor t; supply r e s u lt  breakdown one of 
I .C .I . p la n ts .

b . Process -  Charges 3>800 to  3*900 lb s . -  four -hour  cycle  in  au toclaves -  thence 
usual* dump to  s t i l l *  d is t i l le d , washed, thence to  b len der . No aerat ion  done, 
s e t t lin g  ca r r ied  out in  wash b u ild in g. Soda-ash b lan ket over storage ra ther  than 
glyce r in e . Sm all amounts sodium th io s u lfa t e , FeCl^ , and Me2C0 used in  r e a ct io n . 
Ethyl ch lo r id e  recovered in  conven tional s t i l l  -  non-condensibles vented o ff -
no fir e s .

c . Acciden ts -  One fir e  in  recovery b u ild in g r e s u lt b a ck -flash  from o il burner j  
was lo ca l and qu ick ly ext in gu ish ed . Second fir e  in  p it  which takes drainage from 
drum-washing booths. Sludge from flu id  storage drains in to same sump. No previous 
d iffic u lt y . Smoked and fir e d  on one occasion  on ly - sludge in  usual amount but 
was preceded by unusually la r ge  drum-washing load .
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d . P lan t -  Third and fou r th  flo o r s  in  main b u ild in g are w orst, as is  u su a l.
Excretion  le ve ls  are h igh , as in d ica ted  by repor ts -  no cases o f suspected or 
in cip ie n t  poison ing have occur red . The blender  b u ild in g has been unusually 
bad in  the past year  due to  the la r ge  number o f bad b a r r e ls  and le a k e r s . Air  
analyses have averaged about 0 .1  mgra./ SF w ith u r inary excre t ion s (spot) often  
as h igh  as 0 .5  mgm./ L. Work is  now lim ited  to  $2 h r ./ w k. follow ed by a break 
o f one or two days. Desp ite h igh le ve ls  no c lin ic a l s ign s o f in to xica t io n  have 
been apparent among the workers.

Furnace b u ild in g (B) is  another source o f p o te n t ia l d iffic u lt y . The d e te r io r a ted , 
roughened flo o r s  cannot be washed because o f poor drainage and the danger of 
w etting m elt pot c o ils . Excess moisture in  sludge and e r r a t ic fu n ct ion in g o f 
dryer  lead  to ad d it ion a l con tam ination . Un t il improvements are made, s itu a t ion .s 
is  being d e a lt  w ith  by use o f dust masks. Air  va lues have been below 0.15 mgm./M-̂ , 
u r in es range below O.U mgm./ L, find feces a t  1 .2  mgm./ sample co n s is te n t ly .

Alloy b u ild in g (C) is  not provided w ith adequate v en t ila t io n , and dust is  w idely 
d is t r ib u te d . Casters are in  need of overhau ling and leak  b ad ly. Boots are as 
usual in  con tin ual need of maintenance -  the p rovision  o f s u ffic ie n t  new rep lace­
ments is  d i ff ic u lt . Hopper f i l l in g  is  a con tinu ing problem as a r e s u lt  o f 
n itrogen  b low -ou ts. Men are now p rotected  by b a ffles , but there is  frequent 
contam ination o f general a ir . A sp e cia l clean in g gang has been assigned to t h is  
op erat ion , and cond it ions have improved of la t e . Feca l le ve ls  which were p reviously 
above 1 .0  mgm./ sample are now about 0 .9/ sam ple.

e . Storage -  A sp e cia l problem is  created by the accumulated storage o f approxi­
m ately 5,000 unserviceab le drums. Several hundred of these in  var ious stages o f 
decay are p ile d  up in  the p lan t a rea. Owing to the acute shortage o f drums, the 
s tockp ile  has been sor ted over a t  times in  the hope o f fin d in g us dale con ta in er s.
A program fo r  d isp osa l o f the lo t  w ill be in it ia t e d.

5 . Transpor tation

P r a ct ica lly  a l l  shipments are in  la r ge  drums -  10 ga l. shipments being n e g lig ib le . 
Most go by r a i l , a few by haulage con tr acto r . There is  good supervision  o f outgoing 
m ater ia ls but no system atic con tr o l o f r e tu r n s. One d r ive r  who had returned a fu l l  
leaker  exh ib ited  some symptoms and had a  u r inary lead  excre t ion  o f 0 .15 m g./ L. Leaking 
drums are a constan t problem. Most leaks are about the bungs which are now being sea led . 
Drums now supp lied  by Braby, L t d ., appear not to  be s u ffic ie n t ly  stou t and du rab le.
Inner bungs commonly leak  — one rep or t from Abadan sta ted  inner  bung fe l l  out fo llow in g 
removal o f ou ter  bung. Drum supply is  inadequate. Most new 12 gauge drums go abroad — 
some old  lii gauge are used fo r  domestic shipments and would be considered unserviceable 
by our standards. Some may have su ffe r ed  e a r lie r  condemnation.

6 . Blending

Th ir teen  p lan ts in  Br it is h  Is le s  now in  operation  versus n ine a t  beginn ing o f yea r . 
Fur ther  increase a n t icip a te d . A ll sa le s  to  la r ge  companies in  U.K. No job bers. No 
hygiene problems. Ph ysica l standard blenders p r ogressive ly improving sin ce the war 
by gradual replacement old  crew s. Average number blenders each lo ca t io n  is  s ix . These 
are examined every 3 or k months depending upon frequency o f b len d in g. No cases of 
suspected poison ing.

?* Tank Clean ing

Twenty-nine cases te t r a e th y l lead  in to xica t io n  w ith th ree deaths in  19k5* No cases 
in  p ast two ye a r s . Care fu l in d octr in a t ion  o f tank clean ers done by Dr . Davison. Crews
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examined three to  four  tim es per yea r . Some la r ge  re fin e r ie s  ( e .g . . Avonmouth) have 
crews o f 20 or 30. Spot samples w ith in  normal lim its . L it t le  tank clean in g now being 
done. A system o f r ep or t in g is  p lanned, and sludge and a ir  samples w ill be taken 
using the two lead  analyzers on hand.

8 . Commerce

No repor ts o f unauthor ized use in  U.K. No claim s or reported ca se s . Four sus­
pected cases reported from Suez in  191*6 determined to  be b ilh a r z ia s is . The Swiss 
cases have been repor ted .

9 . Medical Department Act iv it ie s

a . Scope

(1) Three hundred men a t  Northwich p la n t , 200 o f whom are examined a t three-w eekly 
in te r va ls  — 100 an n ually.

(2) Two hundred blenders at 15> lo ca t io n s  w ith h igh turnover .

(3) Six t y  to  seventy tank clean e r s.

(1*) Laboratory workers, engine t e s t , and in cid e n tal 90 w ith h igh turnover .

(5) Supervision  and maintenance of r e la t io n s  w ith about $0 con su ltan ts outside 
England. These are scatte red  w idely and an ad d it iona l 20-30 w ill be requ ired .

(6) Maintenance o f con tacts and establishm ent o f r ela t io n s  w ith in d u s t r ia l 
hygiene le a d e r s , s ta te  p h ys ician s, and the lik e , in  var ious cou n tr ies.

(7) Consu lta t ion  on in d u s t r ia l hygiene m atters w ith p u b lic h ea lth  a u th o r it ie s .

(8) Clin ica l in ve st iga t io n s and establishm ent o f base lin e  data on lead  exposure 
ojr popu lation  o f U.K.

(9) Supervision  o f a l l  sa fe ty  a c t iv it ie s .

(10) Overa ll su p ervision .

(11) Medical program o f bromine p la n ts .

b . Adm in istration  -  Sa t is fa cto r y  organ izat ion  w ith a l l  m edical m atters heading up 
under Davison as ch ie f m edical o ffic e r .

c . Personnel — Davison’ s a sso cia te , Par r y, is  le a v in g. Is  not gr e a t ly  in te r ested  
in  the work or in  the sca le  o f pay o f ¿llOO/ ye a r .

Two secr e ta r ies  and two tech n ician s are on hand.

There is  no ove r a ll sa fe ty organ izat ion  ou tside the p la n t . There are two sa fe ty  
men w ith in  the p la n t .
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d . Space and equipment -  Space was designed fo r  wartime operations and has 
adequate p rovision s fo r  one doctor  and one te ch n icia n . Add it ion al space is  
bad ly needed.

The medical department has no X-ray fa c i l i t ie s  and no e lectr ocard iograp h .
Four medical jou rn a ls are taken by su bscr ip t ion  and the supply o f m edical 
books is  adequate. A lab ora tor y is  proposed fo r  study of p u b lic h ea lth  prob­
lems and fo r  c lin ic a l r ese a r ch . This w ill a lso  do some b iochem ical work and 
car r y out the rou tin e analyses fo r  the p la n ts . I .C .I . a t  Winnington have been 
doing 90% o f the r o u t in e , and Dodds about 10%. The cap acity o f these fa c il i t ie s  
has been exceeded by the lo a d .

10 . Ac t iv it ie s  ou tside U.K.

In  gen era l the r e la t ion sh ip  w ith medical and. operating personnel ou tside U.K. is
very lo o se , t h is  being a r e fle ct io n  o f the gen era lly indeterm inate r e la t ion sh ip s
between the managements who are developing working agreements. .

a . Germany -  The underground p lan t  never operated. The Russians removed the 
other . Marketing in  Germany is  under way. I t  is  not an t icip a ted  th a t  the 
German p lan ts w ill be r esto r ed , but Flu id  w ill be supp lied  by Associated^

b . France -  The medical department has had no con tact w ith Coste or the French 
p la n t . Coste remains d iffid e n t  and seems to  p r e fe r  keeping m atters in  h is  own 
hands. Davison, th e r e fo r e , has no;supervisory co n t ro l, and has not ye t  been ' 
ca lle d  upon fo r  ad vice . Rela t ion sh ip s between Associated  Eth yl and Kuhlman
have not been e ffe c t iv e ly  r e -es ta b lish ed  since the war. Associa ted , which pre­
sumably s t i l l  has jo in t  ownership o f the p lan t  w ith Kuhlman, would lik e  very 
much to see the p lan t restored  because o f Associated  Eth y l's  present in a b ilit y  
to meet demands fa r  F lu id . The French p lan t  is  operating fou r  au toclaves and 
producing approxim ately 180 tons/ month ( th is  is  be lieved  to  be an op t im ist ic 
fig u r e ) . Raw m ater ia l shor tages are the cu r ren t limit in g  fa c to r . I f  more 
German e th yl ch lor id e  and sodium becomes a va ila b le , production is  expected to 
in cr ease .

Aid. cur ren t d e live r y by drums to  the 15 b lend ing po in ts , 10 o f which are opera­
t in g r e gu la r ly . Eigh t b lend ing poin ts w ill be converted to  tank car  handling 
in  the near fu tu r e .

No rep or ts o f t r ou b le  from tank clean in g. Pr io r  to  1939 leaded on ly premium 
and avia t ion  -  now a l l  fu e ls . Journeau devotes fu l l time to  sa fe ty  matters 
and attends tank clean in gs from time to t im e.

c . Spain  — Sta te  con tr o ls  op erat ion s. No m edical lia is o n  or su p ervis ion . Flu id  
supp lied by Associated .

d . It a ly  -  Mon tecatin i p lan t  s t i l l  d isp ersed . Other p lan t  back in  operation  and 
supplying government. Associated  w ill d is t r ib u te  to I t a ly .

e . Sw itzer land -  Fa ir  m edical lia is o n . No one from Associated  has seen the m ilita r y  
mixing in s t a lla t io n s . The s itu a t io n  w ith r esp ect to Professor  De t t lin g and the 
suspected cases has been rep or ted .
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f  • Argen tina -  A two or fou r  au toclave p lan t w ill probably be b u ilt  $0-50 w ith 
TTpTf I Pavlovsky w ill assume m edical r e s p o n s ib ilit y . He is * however» a 
doubtfu l quantity» since he does not want to  do the work bu t may supervise.

g* Formosa -  The Chinese are operating a p a r t ly  restored  Japanese p lan t» the 
lead  being shipped from England. The on ly m edical con tr o l is  a Japanese-train i 
fir s t -a id  man. *

h . Tr in idad  -  Consideration  is  being given  to  the con str u ct ion  o f a two to four  
au toclave m anufactur ing p la n t .

i .  Saudi Arabia (Rustannia» Persian  Gu lf)  -  Consideration  is  being given to  a 
two to fou r  au toclave manufactur ing p la n t .

j .  T r ip o li -  Some con sideration  has been given to con struction  a manufacturing 
p lan t a t  the end o f the pipe lin e .

k . Ellesm ere -  In  lie u  o f a l l  the above, except the Argentina p la n t , there is  a 
proposal under con sideration  fo r  con struction  o f a 32 au toclave p lan t  in  the 
Ellesm ere por t area, Mersey. The cu r ren t ly an t icip ated  Br it is h  production is

/ £,000,000 pounds/ year. Very much la r ge r  q u an t it ies o f Flu id  are needed and i t  
is  an t icip a ted  new p lan ts w ill be b u ilt  somewhere to  meet the requirem ents.

a . Davison is  unusually capable and en ergetic and any success that has been achieved 
in  m ain tain ing hygien ic con tr o l is  la r ge ly  due to his  e ffo r t s .

b . The p o licy  in  o r gan iza t ion a l r e la t ion sh ip s  in  which he operates are good. More 
complete understanding o f the hygien ic problem throughout the organ izat ion  is  
needed, i f  Davison 's fu l l  ca p a cit ie s  are to  be u t iliz e d .

c . Ad d it ion a l personnel and a ss is ta n ts  fo r  the m edical d ir ecto r  are requ ired . In  
the past two years Davison has covered the Middle East and Europe (except Fran ce). 
He requ ires competent assistan ce  to care fo r  the work at the p lan ts and in  the 
Br it is h  Is le s  i f  he is  to  have time to  e s ta b lish  r ela t ion sh ip s  w ith the medical 
consu ltan ts and governmental agen cies.

d . Davison 's p resen t sa la r y (approximately^ > 1750) is  not adequate, nor proper to h is 
p o s it io n . There is  fu r th er  a ce ilin g  ( s ic )  o f^ 2000 quoted fo r  department heads. 
This means th a t  Davison has l i t t l e  to  look forward to  i f  t h is  p o licy  e xis ts  and
is  pursued, and consequently there is  no assurance th a t  Associated  Eth yl can r e ta in  
him. Our own opinion is  th a t  he is  qu ite  w illin g  to en te r ta in  other  o ffe r s . We 
recommended to  Bevan th a t  ser ious con sideration  be given  to  having an understanding 
w ith Davison and en ter ing in to  some long term arrangement.

e . The hygien ic s ta tu s o f the m anufactur ing p lan t  can be descr ibed in  simple terms 
as one in  which the p h ys ica l equipment is  b o r d e r line , i f  not dangerous, and th a t  
sa fe  operation  has been made p ossib le  only by ext r a good medical supervision  and 
e xce lle n t  housekeeping. Under the present system o f a llo ca t io n  of m a te r ia ls , we 
b e lieve  that i t  w ill be at le a s t  a year  or two before a l l  the mechanical improve­
ments can be made.

11. Comments
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