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. . Jkn interim  rapport was scBxsit&ed on the 2$th Sepfeo;..'.er, 1950* 
la  th is  report, no tif ica tio n , Itin erary , teak h istory , certain  iteraa on 

c lo n in g , and the medical h isto ry  of tho indiv idesls concerned vers • 
given. There vere a cumber of diseropenedsa in  th is report, especially  
in  respect of tho duration of e n s u re  of sena o f the individuals concerned* 
The sou involved in  the incident have boon kept under remote observation, 
sod certa in  b ic icg icsl samples, and samples o f lead-bearing r^fcerial from • 
the tanks have been sasaiyescU -vg '

The medical attendants of tho non involved were fu lly  informed 
of the c lin ica l sex&faatatlons of te trae th y l load polnsniiig cm  i t s  
treatment, end ware given. & ensmry of our c lin ic a l findings in  each case 
on the 29th September, 1950. O ffic ia l no tificc tion  o f thsae cases o f 
te traethy l lend poisoning to  H*K* Chief Inspector of facto ries v&# 
consequently not made by us# /

The incident was brought to  lig h t through Br* 0* Heem,
Physician, Dudley Bood H ospital, Biratogbaa, tfyo diagnosed corroctly 
a case of te traethy l lead poisoning th a t had been admitted to  h is yard 
on tho 20th September# Eopmsontativoo of the Associated Bthyl, Company ? 
U nited v is ited  the &*F,B*D* a t  Bod Stone, near Stcurport on the >' . '
26th September, to  investigate the incident and to  ac t in  an advisory 
capacity* . . -. . - *

Tfeak History.

¿ho tank concemod in  the Incident is  a  cy lindrical rivo tted  
tank, 102 foot in  diameter jb 25 foot high, 4000 tons capacity, w ith a fixed 
roof, mercury sealed, ®M has two msnh-olos, each cpprc^iaatoly 30 inches 
in dianotor, on© fat tho bottom of tho tank, sad one placed eccentrically  
on the roof. the roof o f . tho tank i s  a t  epproxim tely ground level*
There is  a ditch  apps?osiaatedy edu~ fe e t deep, end three fee t wide, in  
concrete, surrounding- the tank* s-rea the d itch  the ©mbankasat surrounding 
tbs tank, elopes ebeeply ewey to  the ground lev e l, :

' : I t  was stated--'that IBank 3o* 3 was f i r s t  put inie  ccznisolen in  
1637, asd used fo r base s p ir i t ,  nrc« 1941 to  early  194? i t  had contained 
leaded gasoline, eoa© o f which contained 5*5 c.c* T.S.L, per gallon* In 
lo ts  194? .the task was f i l le d  with water to  a depth of ap-janasshaatoly 20 feet* 
■ It was.:<mt;of~CGiad©si€?ii,u«tll’4̂ ^  ressevod,: .
. to  ftbofUt, <saa 'foo t ~£sm tho *■  -ihad^be«n: removed - - v • - v ■ '
p rio r to - 'th e 'p u a p ^  opoxattcaV' ’ Thcbottomaesa l id was removed on tho"' ' 
Sth August. The ven tila tion  of the tank was th a t by natural wind through 
the two m n lids* She tank had not previously boon cleaned.

Ther e wer e t wo ot her  t anks i n t hi s l ocat i on,  of  si mi l ar  pat t er n 
and hi st or y, .r ef er r ed t o as Nos.  1 and 2.  . '
Tank Cleaning Contractors* .' . . - '

Tho eontm etors fo r the tank cleaning were 
eM Sons, 2G4 Fitcford s tre e t, Birninghsn is . ’esare. 2* Whelan
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following notes are cmpploKantary and Gcespleasatary to  those 
in  ths intorba report*

I t  vas notad in  the previous reporte teiat a  m a ll of organic lead . 
vas detectable when ih© toni: vos epproeehsd on the afternoon oí' the 
2òtii September.. IM s Is  the f i r s t  occasion m  which, in  our ©sperlenee» 
an organic load odour has bees detectable in  sludge* i t  is  therefore:', 
not surprising tesate the analysis of the sludge resu lted in  extraordinarily  
high figures* fa r beyond any of those ¡previously smlysacl in  th is  country*
Shis is  partly- due to d ro v e d  aethods of analysts, as i t  is  very d if f ic u lt 
to  analyse sludge- saepdoe without aosae lees of v olà tile  o ra n te  Iced* Tblo 
losa has now boon vary ccmoidismbly reduced, but i t is  possible th a t the 
resu lts shorn below nay e t i l i  be on the lev side for organic lead* I t  w ill 
be observed, free a consideration of those, th a t although the ten is fresa 
which the easploe vero, toben ver© a l l  of the o&ns construction, vero- cut 
la te  coíaaissica a t  "fe© seise tin a , and, do  fo r as is  known, ver© used fo r . 
the storage o f s isá la r loaded gasoline, and had a ola ila r period of d isuse, 
there is  a  considerable variation  in  the load contento of the oiteke of the 
three teaks* 51» analysis Ima been repeated cn several oceánicas, with 
sim ilar resu lts in  each, th is  variation  in  load content of tank sludge is  
sorely confirmatory to  w ist was previously known, te s t la  to  say tha t sludge 
is  not homogeneous is  i t s  lead content, and th a t i t  is  ispessine* to  pred ict 
fres the tank construction and h istory  whether or not ths m te ria l in  i t  
centellas organic lead in  such concentration as to  present a basarci to  health* 
Tho tank concerned in .th e  incident, So# 3, had an intoraodiat© organic lead 
content cospargi with tei© other two* ¿bsxI c&h okparlance led to the con­
clusion th a t exposure of unprotected individuals to tei© vapour arising  fren ■ 
sludge which contained approj-ànsitely 0,2$ organic lead, calculated on tei© ; k 
dry weight of sludge, ta s  lik e ly  to  resu lt in  serious illn ess and death, i f /  
the esposare ..was of a* short &■ period e s .. f if te e n ' sinutes* •. I t  i s  surprising, 
therefore, th a t se&e individuals concerned in  til ls  Incident wore no t ©ore r  

- seriously i l l  ■ than they were* m  teh© e n s u re  tfe tht:vapour frS i; sludge which 
contained n t le a s t 0*10. tQ trsctfcyl'iitótv& thyjte reó p iì^ te^ ^ ró to c ticn  was 
a t le a s t' several'' hears in' the csss of and f lH H K  I t  is  also

, noteworthy telmt the cospletdcn o f th c c le sn in g o f thesetenkew as carried r /  
cut by the Beae ccntasactors, end th a t -'iteiÉtói ■ cossplot^d early in  ]3ec©afc©r*-- 
without Esishapt although on©.tank sludge eentainad 0*42$ v o la tile  organic, 
land* Constant and s^ illM : raporvieicm 'w^s î povidcd fo r th is  by the Bagante - 
D ii Ccapaoy* -  I t i » fo rtunatethai-Ibnk  So* 3 èoà:mt-f&Bk Ilo* 1 was ths. m u' 
involved in  the intCKieatsion of..five ird iv i^ ia la*

.  .  . • ■  .  .  ■  •

■ .  % Fb due t ot . :  :■ .  I hnk.  - , Hash
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I t  w e noted in  the previona report th a t a  smell of organic leed . 
wsa detectable when the tank tans Approached on the Afternoon. of the 
26th September* Ib is  i s  the f i r s t  occasion on which# in  oar espsaienee# 
an organic load odour has beau detectable in  sluS-ge* I t  is  therefor®, 
not surprising th a t the am lysia of the sludge resu lted in  cxbr&crdisarily 
high fSgores# fa r beyond any of those previously cselysad In th is  country.
This is  portly* due to improved mthods of analysis# es i t  is  very d if f ic u lt 
to  analyse sludge samples without some loss o f w in  t i l e  organic lead* . This 
loss has now been very considerably reduced# bat I t is  possible th a t the 
resu lts shown below say s t i l l  be on the low aids fo r organic lead. I t  w ill 
be observed# fron a consideration of those, th a t although the tanks fro© 
which the eag les wore, tckea wore a l l  o f the son© construction# wer© aut 
in to  conxdcsica a t  the sane tine# end# so te r as is  known, were used fo r 
the storage o f d u l le r  loedad gasoline, and had a  sim ilar period of disuse# 
there is  a conaidsrablo variation  in  the lead contents of the sludge o f the 
three tanks. The analysis Isas bean reposted on. several occasions, with 
s is i la r  resu lts  in  each, th is  variation  in  lead content of tank sludge is  
narely confirsatory to  wisst was previously known# th at i s  to  say that 'sludge 
is  not homogeneous in  I ts  lead content# and th a t i t  is  impossible to  pred ict 
fron the task (instruction  and h istory whether o r not the m aterial in  i t  
contains organic lead In such concentration as to  present 0 basayd to haalth. 
Tbs tank concerned in  the Incident# Bo# 3# had an interm ediate organic Xesd 
content compared with tho other two. ¿sericos experience lod to the con­
clusion th a t exposure of unprotected individuals to the vapour arising  fro© 
sludge- which contained approximately 0*1% organic lead# calculated on the 
dry weight e f sludge, was l ik e ly  to  resu lt in  serious illn ess and death, i f  
the exposure was of ae short a  period os f if teen  n im tos. ■  I t  la  surprising, 
therefore# th a t some individuals concerned in  th is  incident wer© not more 
seriously i l l  than tt»sy were# as the&Epeeure to  tho'vapour froa sludge which 
contained a t  le a s t 0.161 te treathy l l^ ^ v itb ^ ^ ro a p imto ^ p ro to c ti i-n  was 
a t le ast several heurs in  tho case of t H H I B  ^  a^o°
noteworthy th a t the cojaplotdon o f the cTeanin^oF t o e ^ S o a s  carried 
out by tha sesto ccntaeactcrs# and th a t I t  was completed early in  Doceaber# 
without tsisbap# although. on© tank sludg® contained 0*42$ v o la tile  organic 
load* Constant end sk illed  suporvioion was provided fo r th is  by tho Esrront 
O il Company, I t  is  fortunate» th a t Tank Bo. 3 and not Hank !k>, 1 m s tho cno* 
Irsvolved in  the intccdostion of five individuals#

% Pb due to t Hank 
Ik>. 1.

Hank 
Bo# 2*

Thak' 
Bo. 3#

Tetraethyl lead# 0.420 •' ‘ 0.0340 0,162
Trlathyl Load. 0.023 0.0045 0.039
M ethyl lead. Halides* . O.COL7 ... 0.0031 0,023
'Bist!syl:X ^ . ' iosyi' &GQjS?": l i & a K L i 1 0.009
lot&X wgfiSiO <%• 0#465 0.0486 0,233

Inorganic Pb. 2,630 1*3750 2.240 ;

Beter from sludge
Fb in P.p.n.

Organic. m i* 0,27 2,32
Inorganic. 0 .7 , 0.28 5#03

« £  0 0 2 1 3 6 8
W K M #h| ; ;
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tWI4*»V of XMlvMtlsls, •

JK *Kaft fivo i35dìvM ^l^^»®sgw4 in  t h i s teeM g^yp '©  sena
s f ’th l aeS

m U H P  t  ,"^ 4  *>.,a p?e$&nting no empiema or signs of in to iàcatìon , is  
iS J x S d i i i  ths ease h isto ries to  il lu s tra te  one point*

W-

ig e i 34, married, three children* Saginosr*

' This nan is  considered f i r s t ,  as he bad teen longest on the ¿ob 
of cleaning three tanks a t  Stourport* lie had boon previoosly engaged in  
clcemisg tanks a t Red Mile, in  ikAtinghan, in  ¿aguat, 1950, in  which the 
saioty  erecautieas vare net observed# HO did not. su ffer cny i l l -e f fe c ts  
froa th is  cdsdecMfi&our* Be tech over the Job of cleaning So* 3 l&fck a t

Ho did
fron th is  ai&lccieaaour* Be teck over the _ .
Stcurpcrt fm : Ida brother, M *  Hholan, on the 13th September# 100 . 
was G a in ed  f i r s t  on tho 36th Septebor# and again on the 1st JJaóae&e*»
He w s of the opinion th a t h is brother bad givan in  too easily# sad ca taa . 
la s t ©x&adrsstion e t i l i  thought i t  was posai&le to  work o ff tho sytsptcEis*
When he f i r s t  took over froa Uis brother, he wore protective clothing, 
scaetiass over h is ordinary s tre e t clothing* and a positive pressure fu l l  
face a ir  lino  meli c»st o f the tdso when in  thè ts É, tint took i t  o ff when 
i t  beoaao cssaberaosao* On the afternoon of the f i rs t  day he «co in  the tank, 
the 13th September, ho developed abdoa&aal dlocaafort and pain, and vus 
aloopless th a t n ight. Tho following day, h is v ision, nonally  defective 
bee&rs© worse# end he saw double a t  tines* He f e l t  weak, and tire d  easily*
His appetite boca&e poor* He f e l t  m tisoated.all the t is e , tu t  was unable to  
vomit, He tr ie d  to  fore® h iaself .to eat* d du ll fron ta l headache developed# 
and he noticed th a t he had bacons pale* diarrhoea ensued, and became 
severe* On the 15th  reptsabsr, a i l  the symptoms bacane worse, and about 
t i l s  tin e  “telephone belie“ sesaed to  be ringing continuously in  h is oars. , 
On Saturday, 16th September, he rem ised in  bed* . A very sever© pain had 
develop»! in  the “p i t  o f Ms a t ta c h ,“ and he «pent neat of the day tossing 
about the bod with pain* He woo perspiring very freely  about th is  ti&a*
Tbo ¡diarrhoea, continued in  a severe fore* He took son© hot n ilk  th a t evening, 
and shortly  a f te r  tho severo abdominal pain eased# louring a soreness# but

sore, and he had a very bad ta s te  
which ho could not contro l, _ wore

the pcrepimMon lncsr^eed. —S is guss wero 
la  hla. .south* *., Sever©' uuscular .tMtchlhgs* 
present, e t  th ie  t±»o, oral h© bed ees*© itefeing o f the B lls, particu larly  on 
the face and hands* He forced hl&self to retu rn  to work on tho ilonday, 
but v ith  the other non, Coates and Gascoigne, fc?tnd work cuteido tho tank# 
and when ¡aaterlole from tho tank wore handled# fu ll  safety »easuroa were 
observed* On the 35th and 36th Ssptsebar# he entered the tack again. He
did not admit ary te rrify ing  dreams, but etc tad cn the 1st iecasbcr th a t he 
had not s lep t since he started  tank cleaning on 15 th Seot^absr* *

On eaccMnation on the 26th September, a f te r  ho hod com out of . 
the task , end had bathed and cfjanged, h® m a noted to bo cole, h&ag&rs!, and' 
had some tw itching o f h is f&ciaJL Busclee, ©specially inroaai tire mouth*

S& M .ryj *  '  

• : „ * * * '
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pressure llC/70* 97*2 Puls'© rat© 60» Stippled
ceXlo -  n i l . flood i l i a  -  BOttnal* Apart free essaggeratte su p erfic ia l' 
and doop ro flssas, and a  slight» feat so t ©ears©» trseior o f the bates, no 
ebsoaa&litgr vss found* Th© urine ©as ire© fro® alteaen and sugar, the 
teaaoclobin (Sehli) 10&?. (100 ~ 14*3 grass©© */

Subsequent tc  th is  ©saainatios, he roaaiste a t work, but kept 
away f te a  tank cleaning fo r two- weeks, a f te r «hick ho returned to superrloe 
other ffisployeoe who bad reeoaaencod the deesing* He tcM  the Hogeat Cil 
teapanp supervisor that ho was perfectly  a l l  right* cut as a re su lt of 
persisten t leading quest lens, fa© f in a lly  admitted to m  on ■ fee 1st Beeesbei* 
tha t ho had not bosn gynptoa-froe, and, moreover, ted ted see© fu rther arposuro 
fros tin© to tise* a l the ugh mostly in  the open* Cn th is  occasion, he was 
s t i l l  pale, v isib ly  th inner, ate c t i l l  ted a aarked loss of appetite* The 
ted ta s te  in  the ¡south was p ersis ten t, a te  he was constantly eating or 
chewing ten ts to counteract it#  bo was s t i l l  sleeping badly, and was very 
i  i t !  tab le * Fee fron ta l headache had persisted , the guos were s t i l l  sore,
and he s t i l l  ted severe itr/oltm tary tw itakings a te f e l t  persisten tly  cold*
Thera ted been loss- of lib ido since the onset* He did not adn lt to feeling
tire d , but one loomed teteequsntly tha t when the tank cleaning fin ished on 
about the 14th Jocesibor, ho iassteistely went to  bed for a week's rest*

The j-asdlcel atbsteonb of th is  mn ted  teen in f ©rate by us of h is 
conditio« on the ¿9th Sopte&ter, ate he had teen given plicnoierbitc«©, which 
he took in terrd tten tly  fret» the *9th September* Apart fron this», curl a 
copious in to te oi* f lu id , he ted m  o tte r  traataeai*

. ca the 1st Deecsafesr* thers were no abRorsaol c linica l findings* 
l ie te  pressure 110/70# Temperatur© 97*6* Pulse sat© 66* E.C.Ci* norsaol* 
Hood f l ls s , 103 stippled co lls por isiH ion .K*B#G* * teemglolbla XOf- (SoKti). 
The lead concentrotiene in  urine ani blood are given below*

' ' “ Urine* '■ flood*

Data* ?ol* of ito* Ffc. 3«G© ùit S tatear- Wt* (p . Mg. Pb. iuK Fo *
Sample, Sasple, For litro * 20°C. d ia te . Sample» 100 fxs*
(s is .) ilg .A itre .

1*014.

¿6. 9*50. 115 •093 *651 1.027 *443

**—»■ "»*..■ "•*<‘•* "4 .

\
t

Z a 9.50* 275 *126 .456 . 1*022 ,292 I

l*2*iO*5^n 45 *036 »SCO 1.019 •589
13.10*50. 91 .042 «.462 . 1*014 *462'

10.11*50* 370 *062 .166 1*009 »261

1*12.50* .185 .051 #276 1.009 *430 21*41 0*021 0*093 

... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ■ . . . .
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Company eupôïvisor tha t h© was perfectly  e l l  r ig h t, bat as a re su lt o f . 
persisten t leading questions, h© f in a lly  admitted to no en the 1st Seoeiabor 
that he hod not been 3$i3pi©s»*fr©e, and, laoreover, fea-2 ha 'i cone fu rther ©ssposura 
fres tin s  to  tin s , although taoatly in  the open* 0» th is  occasion, he m s 
s t i l l  polo, v isib ly  th inner, end s t i l l  had a marked loss of appetite* The 
bad ta s te  in  the noath vas p ers is ten t, and he was constantly eating or 
chewing a iiits to couatoraet it*  K© vas. s t i l l  sloaping badly, and vas very 
irritab le*  The fron ta l headache had persisted , the guns were s t i l l  sore, 
and he s t i l l  had sever© involuntary tw itchiaga &vâ f e l t  persisten tly  cold*
There had bean loss of lib ido since the onset. M© did not admit to  feeling 
tire d , bat one learned subsequently tha t when the tank cleaning fin ished on 
about th© 14th DBcesaber, he inead iatsly  veat to  bel for a w©ek*s rest*

The KOdleel attendant of th is  m n had been laforaed by us of h is 
condition on th© 29th. Soptesber, and he had been given phenot^biten©, vhich 
he- took in te rn !tten tly  fro® the ¿9th September» Apert fre© th is , end a
copious intake o f f lu id , ha had no other tree taon.t«

. Qa the 1st Beeeaber, there %mtn m abnoriaal c lin ica l findings* 
licod pressure 110/7C» fsssqjcratur© 97*6. Pule© rat© 66* S.C.fi* uorssal* 
Blood f i la s , 105 stippled c a lls  per s il i io n  R.B.G., haemgicbln 105'- (3ah li;. 
She lasd concentratione in  urine and îlood ere given below*

----------- - brine. Bloo-d •

Iteto* t *Ol. Cl ,: « • i-mt-t Tir*.1 re . ¿>#0* cfej 3tandar~ f*w© j% » Fo • • ¿-ft* *lv:#f .'.'-aspic. | Sesplc. Per litre * 2CWC. i disod. Sample.| 100 gu.
[ (slC .) 1 K g ./litre .

t . -......... 1.014* i

26. 9.50. 115
1

•093 .351 1.C27
!

.443
Z tl 9.56. 275 .126 .453 1.C22 *¿92

12.10.5C. 45 .036 •&C0 1.019 *539 i
13.1C.50* 91 .042 .462 1.014 ; ;1 ■ ? ■ ♦  •• fü*

i
10.11.50. 370 ♦ 062 .166 1.CC9 ♦  •■ id .

i

1.12,5C. 135 .051 •276 1*009 *430 21.41 0*021 0.098

¿V
' #- ... *'•

v i l l  be men th a t in  th is  end subsequent oases described, 
adagnoais was sad© on c lin ica l grounds, and confirmed by the finding of 
a  persisten t increase in  the excretion' b?'3M& in  the urJ.no,'end in  so b© 
msec dn increased load content in  the blood* I t  m y also be seen th a t 
iaa oi&gnoc-.s was mde on the general c lin ica l p icture presented, end not 
on any particu lar ©yaptoa or finding. I t  t i l l  bo soon tjja t th© blood
pressure, ussparsturs^ pulse ra ta  end stipp led co ll counts wore of no veluo 
in  these esses*

. . . . . .  ^  particu lar cose, i t  would have bosh possible fo r the
inuiv iaual, end *n fa c t a t  one stage i t  xms possible fo r h is , ,t© mislead 
t.**s -s,)® s z b to  the tr®  condition of h is health* This rain wo deliberately

K£ 0021372



fo r h is own ©ado, but h is bxwulodge of the cesd itiea was not 
e f f ic ie n t to prevent a diagnosis l»i»g rad© on purely e lin rca l grounds.

I t  i s  not possible to  gauge tfeo actual tin e  th is  sen was exposed 
to th© ton ic vapours, tu t  i s  f i l l . i t  was a t  loach several hours. A certain  
sicd lo rlty  between h is symptoms and reactions t© te traethy l lea«'- and toes© 
o f h is sib ling , »ay bo soon, but a t  no stag© m s ©mspbsuop&ihy
encountered* I ^ l y S i n f r  h is exposure m s not so in tense, but more ■ ■ •: .
oacolongcKl, and m s re p e a ts  before he was s y s ^ d o » > & e m t sad before the 
urinary sseretion o f lead was consistently  w ithin noraal H alts*  Ih© « !|
severity o f th© alimentary syrsptoas is  noteworthy* fb» ccscosaive perep iretica ' 
has beers occasionally encountered in  sim ilar cases in  the pest, but has 
not always boon present. The itch ing o f the akin was described by Kebce 
in  tha o rig inal sooHf&tal esses reported by bio* I t has not been protsiaant 
in  repor t s of cases of intoxication since.

■ ■ ¿'i-

In  to la  and in  the subsequent cases, ovary possible precaution 
was taken to  prevent ecnteadm ticn of the specimens of biological m aterial 
obtained fo r analysis, and %m fee l tha t the seaplos reported upon wore 
not ccntasdnatad, as aesples taken tram blenders in  siasOar conditions, and 
a t  the 8cm  tis® , gave normal findings. 2ha lead esccrstica in the case of . 
th is  w ill be cbserv&i to  bo. very variab le, end the f i r s t
few  s c a le s , taken between the 2bth September end 13th October inclusive 
were a t  & level rare ly  encountered, and Indeed the higher ones ore- usually 
associated with a such acre sever® illn ess than presented by th in  individual* 
I t  w ill be soon, from ccnsideratioa of tbs lead excretion figures of th is  
indiv idual, and of the other men in  th is se ries, tha t excretion o f lead in  
urine is  a  very ind ifferen t guide as to the severity  of th© c lin ica l 
manifestations# One of th© others had a lower ra te  of 1sad excretion, sad 
y st ted ¡sere severe symptoms. I t  is  desirab le also  to  point cut th a t 
©von a t th© lower ra tes of excretion, such as on the 10th ilcvaabof and the 
1 st December, th is  sen presented th© symptoms o f te trae th y l lead poisoning.
W® have previouely ©spreaaod too opinion th a t no great weight should bo 
given to the resu lt e f a single saspl© of urine, end th a t toe resu lt of a 
series is  desirable before any opinion is  given. There is  ample confirmatory 
evidence o f th is  statetaont ia  th© aim lytleal resu lts  recorded ia  th is  report* 
Further considersticn of the ’lowest cosucn cloaomlisatof’ of safety  in  lead 
onerstion in  urin© w ill be gives la te r  l a  th is  report*

Aged 33# ¡ferried • Oso child* Engineer*

obt ai ned

Eq  bad bom ertgegei on tank cleaning a t  liad V ile in  fiottiaghaa, 
and did not tck© any prom utions. l ie did not su ffer any arro ren t dotrlneat 
to  health ao a result# Bo bad apparently boon present on tixo s i te  a t 
Stourport ía  the week p rio r to which the actual tank cleaning operation 
eamemedf and probafcly between the 6th and 6th Sooteafcor. "The tank cleaning
P*0**0* wa^^cotaaoaoeO «*tfa a . Caj-b on -tHa afternoon «P the a i th Sojjftenhor-. °
I t  io  possible tha t he started  o ff veering; a resp ira to r, bat quickly discarded 
i t ,  as th© sigh t glasees otoasaad up* The carburettor je t  in  the ©use
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fe  thto' ORÍ 5”tg l - ¿ S S ! lr f 0t t i r g S k S iS 5'o i f ld a t^ iS 'ao tw io l
was tafeé» to  prevent c c n te n to U ^  roported «pon vero
obtained fo r *Ba¡&A» ^  S e d e rs  in  sisU a* OQnáltions, ana
not cantead»**^ aa t m s & m m *  leaá ©sorotloa in  the cao® ©¿ 
e t tbs e a s ^ g g ^ g ®  to be v o ^ v sr ia b le , and tí»  f i r s t
th is fJL 5 |tb  «©ntaaber « a l 13to October inclusivo
four emapaSS^toSSraatveon the higher ones or® usually
varo a t  a level rarely  ^  tfc*  isálvM ual.
associated v ita  a^ uCa load S c re tic n  figures of to le
I t  w ill be seen, J r «  cerndde«*!«* t t i H e r S s # ^  escrotion o f l ^ á  in  
individual, and th e «w íarlty of the c lin ica l
¡2S & & 32 ‘t T l S «  fed a * » » £  of —
25*2 S T feE ^ SiS ’S « ^  SSSfT« tfe 1«?fefeM» ^
1st Decomber, th is  son presented toe syaptoos o f to  trae th y l l^ d  **“*
« i h S » ^ v Io u ® ly  osp*4ee®d tha opinion th a t no Croat weight should be 
riven to the resu lt of a single caspi© of urine, and th a t the resu lt c- a 
serios is  desirable before any opinion is  given* There is  awplc ccnfirasatory 
evidence o f th is  statement in  too analy tical resu lts recorded in  th is  report, 
fu rther consideration of the «Lowest conaon denaainaioi1 of safety in  loud 
operation in  tarine «121 be given la te r  in  th is  report*

yAgod 33. Harried* One ch ild . engineer.

—  " "Tho history o f th is  esa tsaa bom pertly  obtained frera obeorvors*

. . E© had boon engager! on tank cleaning a t  Bed Pdle h i Eottinghan*
and did not tefee any precautions. He did not su ffer any apparent dotrlnont 
to health as a  re su lt. Bo had apparently boon present on the sit©  a t  
Gtourport in  too week p rio r to  which toe actual tank cleaning operation 

v oocsteaeed, end probably between t he 6th oadS th  Septo&ber. •-'-••■  Th® tank eleaning
t>ropo*r w « cotai«n»atf vri tii aJOt-ar-ru cm o r tlio UltH September. -
I t  is  possible th a t he s ta r t s ^ f x  wearing o resp ira to r, bat quickly discarded 
i t ,  m  toe. sigh t glasses up#: The carburottor je t  in  too pusp
beeaae b lo tted , end i t '  was rapl&cs&'% 'toe was in  tho a ir- lin o  co^ressor*
Be did not bother to  bath o r «hang® Me tmdergarsants a t toe end of the 
w orlds period «as the 11th September, ' Ho eta tod th a t hs noticed a heavy 
soe ll in  the tank when he entered, and although i t  was nauseating, ho carried 
on working, • . . '

The f i r s t  sytsptoa ho noticed «00 at&ccdml d isooafort, viiicb 
progressed to  pain, and was quickly followed by intonao end t.«rsi s te n t 
diarrhoea, which necessitated hi« leaving tho tank fo r considerable periods.

«£" 0021374
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In tho esa?.e t voxâa of on observer* «Ho bad the diarrhoea. so bod th a t ha 
was stuck to ib© seat*8 Ko vomiten a  few tim a , «M was unafclo to  eat.
H© glopt badly th a t n ight. Th® following day ho «atorad the tank again, 
bat f iâ t  so i l l  a t  midday th a t he stopped work os tank cleaning, had haa not 
returned to i t  since, nor dees ho 6 w  to  have any choirs to  return to  th in 
t  pe of work. Cn tid e  day, the 12th SopteBtrar* 4a addition to  the syapUsns 
descrihcsd above, sad, which hitó becas® sore sever®, he had a  du ll pain behind 
h is ears, «piss and needles" in the face and heads, which had' persisted u n til 
our la s t  esasiîk tica  on the le t  Beedaber«- He became very ir r i ta b le  and 
confused* Giddiness was severe, ©specially on movaaent* end i t  also  .bad 
norsioto i to  the date o f the la s t «assSaatictu He rcaainad o ff work a f te r  . ; 
* ednesday, 13th Septoidbor, and spent aost o f h is t i m  in  bed* The diertkem 
persisted , and continued to  be severe, m i©  waiting a t  Ms doctoras ■. ' ¿
surgery cas tho l&th September, ho had a  v id e n t 'Shivering and shaking" attack*-■  
and wee admitted to  hospital the cane evening, where he re-mined fo r feta? 
weeks* '

5h;V-V:

i t s

On adMealon to  hosp ital, ho was confused, srsd w&o provisionally 
diagnosed as psychosis of unknown origin* Apart fresa a few lucid intervals* 
hs remains amnestic fo r a period o f two weeks,of b is stay in  hosp ital.
Cn admission, flood pressure 140/60. Jeaporature 93. Pulse r&to HO*
On admission, ho wee fv-taad to  be mrkodly m n ta lly  d isorientate;), excit« !, 
re s tle ss , ans&ous and apprehensive, There was a  s&rked tremor of the hands, 
tongs® and face. He was given 5 c .e . of paraldehyde intreusmtsularly, and 
other s lid  barb iturates by «south, w ith m  e ffec t. He had rea lly  very l i t t l e  
intensive treatment in  hospital# H© kept e l l  the i^tisn ts  in  the ward 
awake fo r a few rights* and would have been referred to a mantel hospital 
had not h is condition been, subject to  very marked dsy-to-day varia tions.
Shortly a f te r  Ckimiosloa, he shouted cab, 8 t  have got to trae’tey l leed 
poisoning. 1 ©a dying. Ibur other ®m have died.« Ihe following day 
iso said , «You had b e tte r get the other four sea in here, as yotrtsm tssent 
is  making s© b e tte r."  la te r , apparently, ha got out of bad, and ran up 
end down the ward without M s pyjama trousers on. „„ He ©Iso throw food over .......
a  nurse, end made attooptfl to Uafew'water over the 'word sister«  0a 
another occasion, he sad® a dash fo r the» ward corridor, clouting th a t he was ' 
going to stop th© children crying outside. ....

Wtm soon on th© 1 st Becesfcer, be ìmà a  reco llection of those 
aberrations of bah&viour, sa*t tr ied  to  Justify- Ms actions by saying tlm t 
he "had to  stop those nurses running up sod down a l l  the t lm ,u and th a t 
the children were crying in  an adjacent children1© ward.

. When M s ìh tbèr v is ited  Mm on 'th© 24-th September, ho to ld  hi« to  
g© away, then to l i f t  the bed, and when M s pillow s were consequently ad jistod , ; É  
h© was very abusive, and repeated Ms desire to  have the en tire bed l i f te d . — 
Ills fstho r was very d istressed a t  th is condition, and f e l t  th a t h is sen was 
insane. He was, moreover, confirmed in  th is  be lie f when the ward s is te r  
enquired o f Mu whether or not there was mental trouble in  the family»

When eosaMaed on the 27th September, ItLchael VtaHan was fa ir ly  
luc id , but bad em ado foc^ in  ©esory, ©specially of recent «sventa. He 
could not r c ^ s b o r ^ ^ m f P ^ *  nor wan he a t  a l l  c lear of the chronological

o£ ta»k <Ooatti«®:* Ko did not understand vfcj- ho should require to  - 
weer resplratoxy protection when there m a a man hole open a t the bottom cf 
the tank end another a t  the top, with th© wind Movine through. A fter a l l ,  
he bad to  get the job deas i f  h® war® going to calo any money, and i t  was 
“  S t ó  ?°¡J *****  Pkofcection. He w a a ^ d Q ^ p ^ g . to  study

Xatlctuu - m  teak ©læmîm» ̂Aiimmk^miSÊÈÊài, to  M» in

' *$9Lv '/•„»



...   -wv«' m a poraAsted u n til
our  i sst -  «Esastafet l co on t he Jet  Doeegj feeî ’* ’ l ï© becaæe ver y I r M t abl e and  
ODnf uaoà.  Gi ddi uess une gaver ©# eapedol l y on aovoen nt # end i t  el ao b&d  
per si st a!  t e t he dat e of  t h© I net  esassdnot i c-n» Ha  nsaai aed of f  wr k  of t er  
wedneaday# 13t b cept oebor ,  end opoai  nest  ef  b is t l se i n bed*.  The di ar r heoa  
per si st e! # end cont i nuai  t o be eever e*  WM1 © wal t i ng  at  bi s doct or , s  
sur ger y on t hs J&t b Sept œai ber# ho hssï  & vi ol ant  ' f eMvert si g end shaMn^' at t ack,  
and «ns ©dai t t ad t a hospi t al  t he sono evoni og,  wher © ha rej a&i asd f or  four 
weoks*  '

(Si ateission to  hospital» ha «as confused# and «as 'xrovisionally 
diagnosed as psychosis o f unknown origin* Apart froa a few lucid intervals# 
he pepsins asnostie fo r a period o f two weeks..of Me stay In hospital*
Cn admission# Blood pressure 140/60, Tta^jerature 93* Pulse ra te  80* 
CnalMgsien, he was f  und to  be mrkodly mentally disorlantat®:'# excited# 
re s tle ss , aredous and apprehensive. Thor© was a narked trem r of the bands# 
tongue aid  face* He w e given $ c.c* of paraldehyde iatr&suseularly# cud 
other s lid  barbiturate© by Death# with so effect* Be had rea lly  very l i t t l e  
intensive treatment la  hospltel* Ho kept m il the patiemt» in  the ward - 
©wake fo r a few nights# sa l would have teen referred to  a Dental hospital 
had not h is condition been subject to  very mrtsed day-to-day variations* 
Shortly a f te r  adaiasicn# he shouted out, 8 I  have got te traethy l lead 
poisoning. I  as dying* Four other nan have died*8 Tbs following: day
he said# 8You bad b e tte r got the other four sea in  bora, as yowtreatment 
is  staking sj© better«“ Labor# apparently# he got out of bod# and ran up
and down the ward without hi© pyjasaa tre users on* ,.t Be also throw food o v e r  
a nurse# and mde a t te s t s  to threw water over the ward s is te r . On
another occasion, he ssda a dash fo r the ward corridor# sijouting th a t fee m s ' 
going to stop the children crying outside*

sdxsn soon on the 1 st Seeasfeer#, be hid a reco llection of those 
aberrations of behaviour# and tr ied  to  ju s tify  h is actions by saying tha t 
he »bad to  «stop those cargos running up and down a l l  the tin®#“ and th a t • 
the children vers crying in  on adjacent children’s ward.

When hi© father visited. Mss on the 24 th  September, he to ld Ids to  
go away# then to l i f t  the bei# and when h is pillows were consequently adjusted# 
he was very abusive# m d ropsated h is deaire to  have the en tire  bed lifted *
Bis father was very d istressed a t: h is cenditiort# and f e l t  th a t Ms eon m& 
incaae.- Bo was, aoreover, eonfinsod in  th is  b e lie f whoa the word c is to r 
enquired of hid whether or not there was cental trouble in  the fan ily .

When emained on the 27th September, ItLchael Whelan was fa ir ly  
lucid# but had smo defect in  Boaozy# ©specially of recent events. Be 
could n o t r e ^ b e r  C art’s  ^  o f the chronological ■ ;
order .of «- tank- did not uadearstand • «hyp® should jrwjuire ̂ to%# >*-• ■
wear resplrotcsRp'proteedc« wb©a'v1&©re waa a m n hole open a t  the fcottoa of 
the task end another a t  the top# wit* the wind blowing through. A fter a ll#  
he had to  get the job done i f  he wore going to  sake any aeaey# and i t  wan 
¡acre d if f ic u lt to  work w ith.protection* ■  Bo was endeavouring to  study 
the Coapepy’s regulations, on tank damning, which had bedn sent to  h ia in  
hospital* •

Hospital Ihvestlfintiong. .  ̂ - .

20.9*50. Bsoacglobia IG4£* Y*£»C* 4,200# B.g.iu l*
Hetlculocytcs l;?* Bo stippled cells* .. .

I-rey  cheat, “Calcifiod focus is  the r ig h t lower acne, no Mips of 
active dicoaee.8

■ 23*9*50, G*3*F» 3 co lls# .; Protein 20 rgE$s, *|«R#•■ nog* tongs# nog*

0021376
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On fe© 1 st December* he was rcMasaassiiasd by ne* He locked « o il, 
although thinner then «hen pew icuely seen* He cesapCLalmd of in term itten t 
nausea¿ sbnereal ta ste  which was not defined* du ll pain. In fe© head* and . ' 
°plns end needles3 In the fingers and fees* He «se sleeping better*  feat 
s t i l l  had unpleasant dreams about twice a week, Be f ai t  giddy occasionally*
His ch ief eosploints were ir r i ta b i l i ty  end in ab ility  to  concentrate, Ho 
had a s lig h t cou^h, fo r which no cause was found* 0» esanim tlcn* Hood 
pressure was 12C/S0, temperature 97*3* pulse ra te  TO* filers m s a positive 
Chvostok sign on the le f t  side c f the face* and the deep reflexes ware 
exaggerated* fhsre war© no dfcncra&l signa otherwise* The hae-rmglobin ( j&hli)
m s 90S* Stippled co ils 160 por million* B.C.G. nomel* The ■ leed 
eueretion in  urine end bleed is  shown below, ‘

Sate end 
fine*

Urine. Bleed*
m .  w
daaple.
(n ls .)

1 rim* it>* û .ü . an
20P*

•ttisrewssc-Mi wu* gsu 1 KK». — _
Semple. L itre , diced.

% ,/litr©
1,014*

sample. ICO go*

¿.10 ,5 t. 1330 330 0.C7Ó 0.230 1 i .o n .293
i.lG-,50* 1730 360 0.004 0,233! 1.009 •363
¿♦ 10.50* 2150 395 0,103 0,276 ! 1.0 11 .351
5.10.50. 0030 X ? 0*143 0,426 i 1.Q14 .426
5*10*50. 1400 390 o*c6a 0.136 1.0C6 .459

■ Í

5.10.50. 2445 ! 400 0*062 0.155 1.C03 .722 jI
5.10.50. 1530 i 340 0,046 1 0,135 1.C03 *632

. 11

¿6.10,50. 3-0 0*132 ; 0.413 1,040 ■‘W*♦ *06>
31.1C.50. 1X4 0*013 i 0.15s 1.007 .316 Î .1
15.11.50, : 247 0,079 : 0.340 .195
1*12.50* 333 0,034 ! 0.090 1.009 ,127 3.46 

..... ,
*oc£ •#J«h3Q

C ornet.

t -
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*~t
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This mm hud probably bed the most intense a s s u r e  of the five 
men involved* lie d e fin ite ly  had developed frank symptoms of . 
esce#ialopatby* feit even when he m s actually  i l l ,  the lead excretion in  Ms 
urine in early October m s a t  a  level not usually associated wife any 
narked symptoms* although on two subsequent cccaoiono, namely the 5th end 

l«ed excretion in  urine van a t  a very high lev e l. On fee 
le t  December* 80 day© a f te r  reacwssl?- fro© exposure* i t  w ill be noted fea t th is 
aan s t i l l  bad symptoms, and although the excretion, o f lead in  urine was
within normal lim its* h is Mood lead content was approximately double »what 
is  hero accepted as the maximum under normal conditions, A l i t t l e  con­
sideration w ill indicate how important i t  is  th a t samples of urine and 
blood should b© taken a t  the sane tin e . One sample of urine token in  the 
case of th is  rnn night load cue to  conclude th a t the ayuptosa were being 
fsigned* but fee abnormal quantity of lead found in the blood, although only 
one seuaplc was taken* ~ia su ffic ien t confirmatory evidence, in  view of fee

f  points Of note la  th is  case are th a t the diagnosis of
«*• a tten tion  of the hosM tol

m&liml au thorities was drawn to  i t ,  no regard having boon mid to  t S
h e ^ s e u f fe r in g  fro® lead poisoning* ’and feevory  sWore
Vrd  h  **? su£Ter oa ^  i ni t i al  st age«*  I n t hi s case al so*  

f ee M^ ^ s s u r e .  mal e© » * •  t or e any
ssoesoin*» the rmnet*
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::o tt»ee fo r the tee te tu ria  (bleed in  urin©/ was found, and apporiKJtSy hlo 
renal foncticn is  nersssl.

• ,''-4'-5ft '

IF  tihsB re-KJsaedsiod oa the 1u% Seee^er, lie was s t i l l  eoafusaci co 
ifeat bad occurred. Ho eosplaiasd o f poor appetite, s lig h t nausea, fron ta l 

|  ¡ItoadaciiSi doereosod v isual acu ity , p&ins across h is tocl: and shoulders, and 
’*a cough» no.had lo s t one cad a  half stones in  woighi in  hospital» but had 
regained one stem* fie «as sloeping better» but so t .neraally* Ho tire d  
e a sily , although he had not returned to wesfe. • Ho admitted that, he tod ted 
pne^onia a few years ago» She XNray of th is  non, seen in  hospital* and not 
recorded in  the findingsf did not show any evidence ©& disease* K© loefced 
paler and thinner than vhen enm in  hospital* Blood pressures 140/30, 
i'aspez&tur© 97«9/:~?ol&e rs ie  76* teeesoglofein 97$ (Sah ll), lie stippled 
ceils* S.G.G. no rssl. Bo ateortaal signa were detected on onsrdri&ticn.
Fas ccneeatJflatiosi of lead in  u rine, fhecoa and blood is  shown bolov.

: brine. I.iced*
, ToX.' of.. : ...t’&^3 ..re. 1 o.U. a t 

20°.
“SESSeSSSP« t. gu. i’&to. 4 ‘n; *

ienple,
{els.}

S&snle.[ Litre* Ised*
Mg*/Xiir©.

8anple, 100 ga.

27. 9.50. 2115 176 0,260 1*46 1*013 1.590
27. 9*50. 2240 276 0.230 f 0.8 j>3 1*008 1*456
¿7 0 'J m > C # 0 350 o * o ! 0*436 X ♦ 1.700

127/23.9.50. 0.330 1.759 1.014 1.759
27/^3.9.50. - * ■ * 0,450 1*973 1*016 1.730
27/28.9.50» 403 0,210 0.514 1*004 1.795
27/28,9.50.... 330 0.150 0,454 1*002 ■ 3. ISO
27/20.9.50. 350 . 0.170 l.C€5 1,360 i
27/23,9.50» 375 0,240 0*641 1.004 *6 * *& *0
27/2U.9.50* ' ■ 270 0,130 0.666 1*005 1*360

2d. 9.5C. 0435 299 0,300 1*010 1*460
1.10»30« , -, • 8.13 0*0063 C.0775 :

23,10,50*1017 292 0,037 0,127 X,o&4 0*443
23.10»$0, 114.3 305 0.023 0*075 1,002 0.526
23.10.50. 1253 350 0,034 0.097 1*003 ,0.453' ' (
23.10.50* 1700 31S 0.042 0.132 1,003 0. ¿96 i
23.10.50. 1715 325 0,091 0,270 1*009 0.436 \
23.10.50. 2245 375 0,079 0.211 1*006 . 0,493
24.10,50. 0630 265 : ' 0,035. 0*321; ■ ,0*345--.:- :•
16.11.50* 233 0,047 ' 0*202 1 ,0 3  2 0.217 ■: -
1.12,50, 170 0,020 0*110. 1 ,0 3 0.127 19.74 0 .0 7 0.026

faeceq*

Data. 48 tu tft, !ig, Pb, Mg. Ffe.
ga* Sasple* 1 gra. ash.

a s. 9*50.  0*34- *■  0*230 0. 675
1. 10, 50.  1, 81 0, 680 0*375 r ( £  0 0 2 1 3 , s 0



.. .... ----- - uauv&r, tare nob norsaalljr. us tired
easily* although ha had not returned to vork. ■ Ho admitted that, ho had had 
paaassoala a few years ago. The X**ray o f th is  mm, seen in  hospital* and not 
recorded la  the find ing*  did not show any evidence o f d isease. H® looked 
paler end thinner than when e .m  is  hospital* Blood pressure 140/150*
■ Temperature 97*$, raise ra te  76* . Hemoglobin 97%- (Sah li). He stippled
calls* S.G.G. ccraal. !1o abnormal signs were detected on esaair& ticft.
The concentration of lead in  urine* faeces and blood is  shows below.

bran®, ■ ■. l *1
.

i 'd l. Of
Soap!©.
(e ls .)

. h >.------- l> » W » M  
20°.

obamara**
ise d .

H g ./ l i tre .

wb* {JU. H & s t i f i  ......
i is p lo . l i t r e . S assle, 100 ga.

27. 9*50. 2115 176 0.260 1*43 1.013 1.590
27. 9 .50 . 2240 ¿76 0.230 0.333 1.008 1,456
27* 9 .50 . 24CO 350 0.170 0.436 1.004 1.700

27/23 .9 .50 . 216 0.330 1.759 1.C04 1.759
27/23.9.50. 223 0.450 1.973 1.016 1.730
27/23.9.50. 403 0.210 0.514 1.004 1.795
27/28.9.50., 330 0.150 0.454 1*002 • 3.160
27/2S.9.5C. 350 0.170 0,436 1.005 1.360 i
¿7/23.9.50* 375 0*ci4C 0,o41 1*004
¿7AC*9*50. 270 0.180 0.666 1.0G5

23* 9 .50 . 0435 299 0.300 1.000 1.01C 1*400
1.10.50* ' ■ 8.13 0.*a .63 0.C775 :

2 3 .lC .5 0 .ld 7 292 0.037 0,127 l.oc*4 0*443 •

23.10.50. 1143 305 0.023 0.075 1.002 0.526 ;}
23.10.50.-1253 350 0.034 0.097 1.003 C. '.53 1 ;
¿3 .10.50. 1700 313 0.042 0.132 1.003 0.696 1 ;
23*10.50. 1715 325 0*091 0.270 1 .-09 0.436
23.10.50. 2245 375 0.079 0.211 1.006 0.493
24.10.50. 0630 265 0.085 0.321 1.013 0.345
16.11.50* 233 0.047 0.202 1.C13 0.227
1.12.50. 170 0.C20 0.113 1.013 0,127 19.74 0*017 0.066

Faeces.

Date. 4sh. 1st. bg. ?b. Mg. Fb.
- ■ ■ g?&, . Sample. 1 ge. ash.

•v-“- -o •’ 0*34 ^V" 0,230 4 0.675
.-i : 1.10.50. 1*81 0*680 0.375

Cement *

44̂ . -46

cv
o
o

4
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Shis xaan, who had on intense exposure* cad whose concentration of 
lead in  urine was a t  tine# a t  a very high lev e l, in fac t eono o f the higher 
concentrations have only very rarely  been encountered* by r .  Kehoo* did 
not a t m y time exhibit syuptoss of frsnk lead aicsfhaloputhy* Ona syaptc© 
in  tiiio case which requires nets is  the presence of Hood is  the u rins,
A sim ilar condition was described hy Inder Singh in  tank cleaning In l«dia 
in  1945* The cause of th is  is  obscure* ani i t  certain ly does not sees to 
ciave lo f t  any permanent d isab ility*  I t  should be noted also that the 
synptoa fo r which tills  m a m s admitted to hosp ital was severs aidcwinal pain*
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; *g&ln an uncossaon. ¡m i of the c lin ic a l p icture of te traethy l lead poisoning. 
" J t  w ill be noticed in  th is  c m® also  t t e t  the blood lead was in «¡*©©88 of 
norm ! on the list 2eee0ib©r, while the concentration in urine was well w ithin 
the saasisHa* of the neraal range determined her©*

Aged 31« Carried« 11© Children* Pipe f i t te r .

Th© Motors* given by th is  m o, although very* luc id , was found 
subsequently to teve dioeropancies* R© was apparently a  recent employe© of 
J . Hhdac end Sc®«» bnt had bsaa engaged m  the tank cleaniag a t Bottiagbeua 
in  aid August, a lthough he te l  not had a great deal of exposure ttero*  He 
joined V H H jH fcind  ̂ ■ ■ jjjjM n the i l ih  September, and vac lr, and out of 
tho ta r ^ ^ i^ a S d . tefflW W B ajljm tefy protection, jfLteough ho wore 
protective clothing of sorte over Ms ordinary working detheo#

This ssaa stated  th a t he f e l t  well on tee Monday and Tuesday, the 
H th  and 12th SeptsEfcer, but cm tfedatofey# 13th S®ptester* ha f e l t  giddy, 
and baud cold «spells**» ©specially in  the shoulders. Ho was sleep less, end 
had bad droaaa* ' Although ho -did not aeb it vomiting to  sas, two indopondecit 
observers stated th a t they had seen fcte outside th® tank ly ing on th© 
bank, retching and vcealtlng on one or other of tees© days* He m s also  
rc-tching end voMting in  tee  tank on HecUieeday, end th is  condition was th© 
mcyoet of some slrfch who ted started  the job os tha t day*
Ca the 13th also  ho had % test© UK© a penny in  Ms south*« Cn the 14th • 
h© did m t go to Steuyport. His ey&ptorss remained the setae# His 
sleeplessness tecas© s»r© severe* Cn tee 15th ho wont to ce© h is own doctor, 
who,-ho sa id , to ld  itea th a t he was % bundle o f nerves» and tha t there was • 
nothing wrong with hi©.* Ho stayed away iron work on the 16th and 17 th , 
th$ syaptoas rem iniag ©or© or leas tea eeuaa a t  te la  tine*. Ha vomited on 
ted a fte n re n  of the 17th, following retelling throughout the day* Ha had 
a very v iv id drs&a th a t evening, but not pssrtieularly te rrify in g . In tee 
few short in terva ls of sleep th a t he ted , be apparently shouted out. He 
returned to  work a t  Stourport on tee M te, eltteugh ho bed been unable to  ©at 
h is breakfast tha t morning* He worked awsy from th© tank, shovelling ©arte 
on tho p i t  th a t ted been ©xc&mtod fo r sludge, . Th© smell from th is  caused 
nausea, and he re tu rn s  home. Oa tee 19th, he worked as a f i t te r  la  
Birmingham, bat f e l t  very'weak and 'tired  easily . Bis eras sad legs f e l t  
heavy, and he f e l t  cold and aching a l l  over, particu larly  In  th© logs and 
th ighs, which were» also s t i f f .  Be f e l t  and saw tw itchings in  h is nuccloa 
a t  t el e tie©* Boa© of thee© caused quit© v io len t Kstarta*8 Re was 
apparently a t  Stoarport again on the 2Cth and 21st, bat no exposure on these 
days is  .known* Ho suffered fre© palp itations of tit© heart a t  th is  tio o , 
the other symptoms remaining a t  more or loss t te  carte lev e l. He had so 
appetite a t  tho voefcend, 23rd to 24th  September, and on tec la t te r  day he 
started  to  have diarrhosa, which was s t i l l  present on tee 26th September*
He went to  the cinema on the 23rd, and ted d ifficu lty ' in  aooing tho p ic tu re.
He ted the feeling a l l  th© time .that he was very fa r tech in  tho theatre .
He s lep t badly on tho 25th and 26th. His appetite rem itted poor# On tho 
la t te r  day he stated  te a t he feed a  v io len t pain in th© fron t of th© «atonaoh61 
from th© time te  got up, and te a t i t  was s t i l l  present* I t  ajpoarod to  be 
* “ ’ ‘ internal# He

■ ¿m
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I'fc ba noticed la  th is  case also  t r a t  the blood lead was 1;', s*eeos of* 
ir re a l on the 1st Beowsfcer* wldle the concentration In urino was well w ithin 
th© nerriaga of the nom ai range determined bore*

/igsd 31. I& rried. i?o Children. Up® f i t te r .

tho history given by th is  nan* although very l uci d,  was f©aad 
subsequent l y to have discrepancies* Ho was apparently a  recent employee of 
J . Chelan srd Scsec, bat bad been engaged on tbs tsnfe cleaning a t  Hotting!»© 
in  aid ¿aguet, a lth ough ho had not had a great deal of exposure tbare* he 
joined an ^M B IB B h  the 11th Soptesber, end was in  and out of
the W f ^ T K i d  co ^ S ^ W sp irs ito ry  protection, although he voro 
protective clothing of so rts over h is ordinary w eeing clothes*

Ib io eon stated  th a t 'no f a i t  wall m  the Ilonday and Tuesday, the 
11th and la th  September, but on ivodaecday, 13th 'Sqptaaber, be f e l t  giddy, 
and bad cold ü apolla51» © socially  in  the shoulders* He was sleepless«» and 
had bod dreaiaa* ' Although ho did nob ad e it venlfcihg 1» as, two independent 
observers eta te l th a t they bad seen h is outside the tank lying on the 
bank, retching and v es tin g  on one or other o f these days* He m a also 
retching and vosi ting  in  thè tank cn Vednesdsy, and th is  ccndition was the 
subject of soeso s ir th  to  who had started  the job on th a t day.
Cn the 13th also ho bad % sSR^Euee á penny in  h ie Bouth*8 Or  the 14th ■ 
ho did not go to Stouyport. Ills sep tena regained the mm* His 
sleeplessness tocase sore severe. Qa the 15th ho went to  so® hie own doctor, 
Utto, ho said, to ld  hi© th a t he was % tasadlo o f nerves** end th a t there mg 
nothing vroz^j with hi©* He stayed away iron work m  the lò tti and 17th, 
the syaptoas rem ining sore o r less iho sane a t  th is tino* H© vosi tod cn 
the e fte ttren  of the 17th, following retching throughout the day* He had , 
a very viv id <?ma th a t evening, but not particu larly  te rrify in g . In th© 
few short intervalo of sloop th a t ho ted , he apparently siicuteri cu t. He 
returned to  work a t  ftourport os the l-Jth, a l trough ha had boon -unable to  eat 
his breakfast that scraing. He worked away iron the tank, shovelling cartài 
on the p i t  tha t had been excavated fo r sludge. She ©nell fresa th is  caused 
nausea, and he returned hose* On the 19th, Im worked m  a f i t te r  in  
Biraingbas, but f e l t  very weal-: sad. tired  easily# His eras and legs f e l t  
heavy, and he f e l t  cold and aching a l l  over, particu larly  in  the logs and 
th ighs, which were.also s tif f#  'Be f e l t  and saw tw itchings in  h is ausclea 
a t th is  tic o . Bom o f these caused gu lte v io len t «atarte*8 Ho was 
apparently a t  Stourport ©gain on the 20th and 21st, but no exposure cn these 
days is  known. He suffered fro© palp itations o f the heart a t  th is  tia o , 
the other gynptesis repairing a t  nore or less the eaae level* He had no 
appetite a t  the weekend, 23rd to 24th Saptosber, and on the la t te r  day he 
started  to  have diarrhoea, which was s t i l l  present on the 26th September#
He vent to  the cinse», on the 23rd, and had d if f iculty  in  goaing the p ic tu re.
He bed the feeling a l l  the tin e  th a t he was very far  bock in  the theatre*
Be s lep t badly m  the 25th and 26th* His appetite reseda©! poor* On the 
la tta r  áaj h© stated  th a t ho fead a  v io lan t pala ia  teo fro n t o f ths uaiotaaohSi 
from tho tiao  ho got up, end th a t i t  was s t i l l  p resent. i t  appeared to  fce 
in  the m o d es, and not internal* In term ittently , he had soon double* Be 
had bad a rash on hio le f t  leg before sta rting  the teak clam ing, and lie 
stated that since the alude® got on to  i t ,  i t  lied boon ver:/ irrit& fclo, end 
ha bad had v io lent ¡» ins in  hio toss on th a t sido, which caused h is to  
screen out a t tiso s with th e ir  in ten sity . . .

fros hio own stateaan t, ho was apparently very ignorant of the 
nature of the humri in  tank cleaning., and although h© knew th a t tilings were 
not r ig h t, be couH not sake up h is .si'-id ju s t uhat'we* a t fa u lt. Ko . 
reKnining oa the job and w ith Vholaaií only u n til the
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^  eseiaination, h® m e found ta  k& a mm o t « œ il physique, 
m  aar i oas l ook» m tâ m e  t ons® sx d  eçt p r^ m esivû *  Bl ood pr essur e  
Taapœr at ur o 97* 2« Pui se r at e 60*  Bl ood f l kt  noat sal *

-  a ü .  Hftœaoglobia. (Selûi) 93$. tb e rrm *  *  mxkeâ 
o^pse’ treaor o f the le f t  hand» sad tw itching o f the face* especially  
crouad tbs sooth* ' toagaa «as î^ v i l y  fu rred  end tremulous* A 
m- -̂n ersa o f d e rsa titie  vas present cn tb© lo f t  leg# which appeared to  
be healing* 2he eeaatrel suscles o f the abdoaea, especially  below the 
m ve l, ver® srfcre&cly tender* cud he winced and squirmed circa on lig h t , 
touch* Ho other physical signs ware found* Tko reflexes w à  nosm i.

This sen le f t  the esploysm t o f the contractor soon afterw ards, 
and bad no fa rther esperienc® in  tank cleaning:. He m s stated  to  be a t  
work elsewhere* sad to  have made a e x i s t s  recovery on enquiry on the 
le t  Pecsnber, 1950# bat th is  statement bee ac t been oonfimad* -

Sàzaplee c f urine obtained fro© Ma on two oceaslcfis were analysed 
with the follovîing resu lts*  ,

¿kite.

•

Vel* 108* Kga. HvSsmplo. Mg* PVHÏÏC» a .à . a t  
200*

Standar-* 
dieed. 

i-*g/litr® 
1*014* •

¿u. 9*5u. 122 0*126 1*030 1*029 0*500

13.10.50. 42 0,013 0.429 X M 0*273

Goment,

Thi s m xi g&vs a  ver y door  hi st or y i n cl u' onoi ogi cal  or der *  
wi t hout  pr onpt i ng,  and r equi r ed ver y f ew l eadi ng qu est i ons# yet  aooo of  
Me  st or y was subsequent l y f ound t o be i ncor r ect ,  / a gai n# al t hough t he -  
t wo g Tri pl es of  ur i ne shew concent r at i ons of  l oad at  a ver y i i i gh l evel #  
no si gns of  l ead encephal opat hy woi c det ect ed# nor #  f r om cur  pr esent  knowl edge*  
di d t hey devel op mzbs^oaci t l y*  As f ar  as can be «cc er t oi ned,  Ms  espomi r o  
«as not  of  t he same or der  t o t hat  of  t he t wo Whal en s end Car t .  Gne’e  
i mpr essi on i s t hat  t he r ash on Me  l eg aey have t oe©  i r r i t at ed by t he  
sl udge coni ng I nt o cont act  wi t h i t .  t he abct oai nal  pai n of  whi ch he  
coapl ai ned on t he 26t h Sept esber  di d appear  t o bo o uecul ar » and was*  i n  
our  opi ni on# var y sever e.  Ther e i s not hi ng el se unu sual ' :' . • i n t hi s  
st or y.

- * - , * i--* -

Aged 2d.

Jĵ ' y'6'

Si ngl e*  f i t t er .

i
.-Av;

This aw  had only been employed by the contractor fo r three 
weeks a t th® tin e  o f the essMn&tde»* B© had not boon present a t  the 
tank cleaning in  Nottingham, und he started  tank cleaning a t  Stourport about 
tho 14th September, when he was sadnly ©ngsgo;i in  pumping outside the tank* 
Ca tho 15th# ho m s inside* a f te r  cost o f th© sludge had teen ronovo;;# 
mainly scraping up sludge th a t was adhering to  th.3 bottoa. He stated- th a t 
he wore a f u l l  ffecs a ir  lin e  resp ira to r. He had protective clothing of 
so rts. .■  As fa r  aa oaa£# ascertained, h© wore cotton dui^ruos* which . 
became...aoilMjeering process© of cleaning*
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Aged 55* J ferried* Three cl'JMrùn* Contractor.

This tm n assi st ed i n t o  t ank cleaning of t o  tasks a t  Hottin©baa' 
w ith t o  sssss disregard for' the essen tia l precautions as Ms esplcyces, 
and he did not su ffer any in -e f fe c ts  as a r  esali*  K® did sot. admit to 
esy aytaptoas or signs whoa examined on the 2©th Ooptcsiber« I t  is  unlikely 
th a t he had any exposure a t  ftcurport* He àdsd tted th a t he had M l high 
blood pressure fo r ¡¡cm years*

Qa am siaatio« he was seen to  be very well-presorved fo r h is 
years, and of norm ! appearance* Blood pressure 135/95* Temperature '97*3, 
Palo® ra te  68* Haemoglobin (Sahli) 1Q6&, Blood fils©  nom ai. Ho 
etipplod co lle  sees»* t o  lead escreti «a in  ’orina is  shown below.

Bete. Voi* Mgm. Fb. 3.G* a t  20°. O tandardisd.
[a is.) Bjjjpplo* Bor' l i t r e . k'g./pb l i t r e .  

1.014

27. 9*50* 255 .029 •114 1.0B2 .072

12.10.50. 44 •celt .107 1.023 .065

1C. juL. SO* 68 .006 ,097 1.022 .(62.

Co&aemt. ■<■ . • .., ,■  ' •., - , • ■ . ■

, • ■ ' - I t  w ill, bo seen t o t  in  the three instances on which samples
of urine worn obtained from th is  m n, the concentration of load, although 
within, noraal lim its , i s  a t  t o  U;-per H a lt o f nersal on m ck occasion,

. which is  m  unusual finding in  cur experience, and i t . i s  f e l t  t o t  th is  - 
is  an ind ication t o t  he had some sign ifican t absorption of lead a t  ’ 
Hottingte®, which caused the' excretion o f Iced a t  a  higher level to n  
normal, but which was not su ffic ien t to  givo. r is e  to  ©ysptcas,, k One fee ls  
t o t  t o  o t^ ^  indivM m ls;' engaged in  teak cleaning .at iottingfeam also  
absorbed sig n ifican t amounts o f lead daring t o  tank deeming operations 
t or * * - ;  : 9k .1-; . ' ■ : ; ■ -■ ■ ■ '■

*4 * • ’ » ■ ; . . :• v :/ < \  ̂ • ' • • " • ' ' .. ‘ . ' ’ ■ .
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CÍOSBÍiag* W3S W3UW ux vw«»»virw»        ------  — -
l ast  exposure.  Exposure i n al l  cases mo  at  l east  f or  eaveral  hcora* ¿a  
edear  of  orgeni c Xoad ras easi l y det ect abl e £a t b® t i hi dg* f roa t he taaJs  
concerned* v •■  :; \  ' ' v '

/  l a t b® f i ve cacos of  i nt egr at i on,  t he cl i ni cal
varo i n di r ect  propor t i on t o t he i nt ensi t y and wC¿r eo of  sqj osur©» I h© l oad '  
©seret i on i n t he i ai l vi dt sal o concerned cannot  bo d i rect l y rel at ed t o ti to  
i nt ensi t y of  exposure end cl i ni cal  «¡ nl f ect et l oKS* Thi a say nob be cl ear  
f roa t bs cl i ni cal  pi ct ures recorded,  but  cor  cl i ni c al  i mpressi on i s t at ol at ed .  
bel ev*

t eas* I nt ensi t y of  
Exposure*

- - - - - - ■—

i &at f ©st at i ons.
l ead

aseret i on*

m m m - 1 1 4

2 2 1

3 3 3

4 4 d

m m m 5 5 5

The residual eyaptaas cannot bo re la tad  to  t he it«»© tabulated 
above, &a two of t he In&ividasals oonccmad ted probably subsequent exposur e,  
brat  at  no t d m a t such art in terne degree as in  tbs cases of H .J. Whel an and 
2.  Cart* l a ihs one ma o  in  whi ch frank ©accpbal Gpat ?y developed, t he 
urinary excretion of 1md van a  poor iix licaticn of the caver i t y of the 
condition. ¿ho i ndi vi dual  wi t h t he hi ghest  load ascreticn i n ur i ne had 
sost narked syaptons referred to  the urinary t r act *  and not to  t he cen tra l 
nervous eyebea*

__ The c lin ica l p ictures -áoacrifeod are sim ilar to  those published
is  the l ite ra tu re , nenely ©loop dioturtencos, loss ©f appetite, muscular
pels and tw itchingc, diarrhoea, and various abnorm l sensations of ta s te
sxú an the body* P articu lar in  th is series ere the severity  and persistence
of abdominal pain and diarrhoea, tee in tensity  of perspiration In one case, «Kf?M
and the presence of teeaaturia in  another. The t «aperaturo, pulso rato  "£
asá clopa p& m ti*' r e a d i n g s vero not depressed, '■ .
©» i© vum»iayir<w^ ^  ’ Sosar oy?5ptc®u» varo .....’.....
present in  soso rasos wore than two ssontha a fte r rmtmJL froa exposure, 
olcop dicterbanoea, loss of a p e t i te , aberrations of ta s te , headache and 
giddiness being th® most poralstent ayeptoaa, The obloctive signs were, 
in  a l l  cases, very few or none* ■ ■ :■ ■ >••. ■ ■■ ■ '

I t  is  noteworthy th a t none of these cases hast intensive treatment*
The two hospitalised rasas were given a high f lu id  in take, w ith very sn a il 
dosea of sociativos, / . ■ . ■■ ■ '. ■ ■ ■ . ■

The lowest common doncHtdoator« fo r noon lead excretion in  tho u rine, ■ ­
i f  usac! ae an Indicator of the degree of lead absorption, should probably be 
less than 0.2 sago. per l i t r e ,  i f  cyoptoas of lead in tox ication are to  bo - yi&f-
avoided. .• ’ ' ;■ •■ *■ ■ .■  -
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