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College of hedicine,
University of Cincinnati,
Eden Avenue, |
. CINCINNATI, OHIO.

21st September, 1950,

" Dr. Greaud, ey o e e

Societe de- Produits Chimiaues

Ethyl-Kuhlmann,
Paimboeuf,
(Loire Inferieure),
FPRANCE..

Dear Dr. Greaud,

Pursuant to our meeting in Paimboeuf, I discussed
the entilre nroblem with which you are presented with my
associated in London.

Yr., Bevan decided that he and I should pay a visit
to the appropriate representatives of Kuhlmann in Paris,
presenting them with our views in person, and also in the
form of 2 general Memorsndums I am sending you for your
confldentlal information a copy of this Hemorandum. It is
not intended to be complete in all respectsy, and I have
carefully avoided any implications that could be regarded

.2s unduly critiecal or discourteous. I was also ecareful

not to involve you in an unfavourable situation. IHowever,
I have done the best I could to follow through on nmy
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 1little time, and I hope that you will not have to
be patient for an 1ntoler able period. Perhaps you will
let me know from time to time what progress is being made.
¥y office address is given above for that purpose.

I should like to take this opportunity of thanking
you for the fullness of your iInformation. I should also
like to express my great appreciation of your hospitality
and my acknowledgment of the splendid luncheon which you
nrovided. I trust we shall be able to resume our conver-
sation in the not too distant future on some equally
pleasant occasion, when there are no troubles to discuss.

Jith kindest nersonel resards,

Sinecerelsr rairae .
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{1) 7o ascertein the mediosl Pacte sssosisted with an inatance of
posaible tetraethyl lemd intoxicstion in wmanufacture et the
tithyl=funleann ilent at islsboouf.

{2} io make suggestions, if neoesasry, to obviste the posaibility
of intoxication in future.

ITLHERARY

trrived at linntes on the efiernoon of Tussday, 14th Jecezber, 1348
nccomprnied by donsisur Journoau of tthyl Sehe, Pnris. ot De. ieguysr,
part=tiae .iedioal Ufficer to Hthyl-Xuhlwann, isimboeuf. iroceedad by
rosd 1o reimboeuf snd wet iionsiour rossoz, the <orks' ssnsger,

{#onaieur Chuffart, Genersl ssnsger, wes sisent) donsieur iHoubeix, the
:rocean dnnsger end sedemoiselle Leguen, Nurse-tealth Viaitor.

The oase of— the individunl reputed to have died
~ith gyapioma common w0 doliriuw iremens snd twirrethiyl leed poisoning, and

tazriosn and ‘nglish current sethods of centrol were di.cusaod in coaparison

with thoae &t :aisbosuf. f conduated tour of the lead reocvory snd
nlioy bulldings wes wede with Hongsliours rosaor and sfoubeix, Dr, Léquyer
rad <onsisur Journesu. These tulldings wers not in opcreiion. The

other ;roonss buildings were out of notion owing to an elestricesl feiiure
and wers deferred until the ollowin:- day.

selected proceas operslors ware ssrained in conjunstion with
Ore Leyuyor.

In the svening discussiona were held with Up. F. irvaud, Chief of the
lecni Assoointion of induatrisl dsdicel Ufficers, ir. Léguyer and
wons leur Journadu,

Un “ednesday, 1l5th igosuber, saimboeuf was revisitsd. et
tionaisur Chuffart, the Geaoval sansger, and had further discussions op
problems. A conducted tour of the wein buildiugs of the "BEthyl" fiuid
vlent weas wmade with Honsieur iossog; sonasieur Houbsix, Ur. Ldyuyer end
sonsisur Journesu. Fourtaen samplos of urine were colleotad from & orocss
section of proosas employees and lsboratory sinff.

In the svening had a further discussion with Ur. Giroire, Company's
dgdical Ufficer to the Llunt, who ia ths lesdins nsurocloplat in thas area

and kFhysiolen-in-Chrrge of the nouro-aurgical unit et 5t. Jecqueas Hoapitel,
Nantes, together with Ur. Léquyer, Monaleur troaaor end sonsiour Journorue

On Thuraday, 1oth Jecomber, Lt. Jacijues liospiinl wes visited end
r. Cormen, the shyziclan who tremved ‘ Ars Loguyer ond
wongieur Journoau werse slao preseat.

foturped to iaris in the afteranoon.

Qn Fridsy, 17th Zsoeuber findings were discuased with
Colonsl . 'inenault. seturned to London in the afiernoon.

NARRATIVE.

ne eoncountered s wost cooperative suirit, courtesy snd iospitsiiiy
throughout tnias visit,
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Ore Leguysr, agod about thirty yeera, msrried, and reaiding in Nsntes,

47 zilonetres from raimboeuf, iz m craduste of ruris lniversity and has tsken
a post-cradunte courss of aix montha in industrial wedlclne. e attends the
tuyl=Kublmana ilent at islsboeuf on one helf-~day nnd onc day alternately
aach veek, whers he supervisss, in a gonersl way, zoms 550 employees at the
sleat and, in particulsr some 90 employéos of the "Pthyl” fiuld rlesat.. e
alao looks after a nusber of fratories 4in Nenisa. lie ie employed fuli-iime
on this industrisl work, and is e nember of an essociantion of i"lve dogtors
wno jive a Faotory Hedlonl Service in the Rentes nres, and of walch Tr. frsud
ia tlio Chisf,

e C(iroire 1s atill Anterested in the worikinga of the sisnt but,
owin,, irosgure of ~ther profeanional dutisa, Lo handed this work over {o
Dr. wbquysr in 194%,

Af'ter disoussiona with theae medleei meon, thoy were in full sgrecsent
with tho sugeedtions end recomsendetions mads ror wediosl cobtrel. Cue
#ained the iuzpreseion thst the Lndustirisl Hedicel Service wss in iis infancy
in the aren and that safety practices were not too sirletly observed in most
¢notories, slthoush some propeganda had been lssued by "L'faaocoiation dea
Iniustiries de Rranae" and Hthyl-fuhlesnn hed issued sn sxscellent little booklet
sntitlod "Sdcuritér, lions of the madical pentlemen had sny up~to-date
knowledze on the problems of the menufacture snd hendling- of “ithyl" fluid.

There is very pood aqeoamodation. for the madiosl servise which,
nowever, is poorly emipped snd insdequately sterffad. There is a medicel
lsboratory for the exemination of physiological apeoimens some two milex
Zrom the rlsnt, but tiis haa never been uged. There are no chemlats or
technicirns svailisbie to underteke this work. Ths blogd counts &re carried
out by e cospatent trained nurase, sndsmoipells Lepueh, who has been st tlhe
rlant for many yesrs and who slao porforms dutisa similsr to those of a
desith Visitor in this countrye The scope for and metiods of recording
initinl =nd routine medical exeminations are sdairable bul cannotl be carried
out in entirety by the part~time dedionl Ufficer, nor oan all the nacesasry
detalia be completed ss the rmeilitiea are not eveilsble,

4a repgards the otarf at the rlant, the abaenco of s Safaty
Urganisstion is the moat outatanding defect. fiven though At present the
Flant '1s & four-sutociave unii, aupervision of hygiens snd asfety from
medioel snples is gonsidered ms essentisl s3 in Asorioern and British Flsntae
The payroll employeas of the flant sre drawn from the psssantry, who for
reperations have derived s livelincod from the s0il snd to whoms faatory life
ia something, nevw. One wss informed that meny of the workmen hed othar
caaups tiona in agriculture and horticulture in the aros. The najority sre
steted to be of Coltle origin and sre, Lherufore, iore susceitible to
sulmonary tuboreulosis. rainboesuf fa situsted in a wine growing area.
duch of the wine produced is of inferior grede waich im unfit for export
and is conzumed in not too moderata sunntities by moat. A number of the
procoess employees, who were stated to drink to exoesa, wore presented for
examinntion tnrcuph the courtesy of the ienngomsnte All were well nourished
but in some one noted pallor, msrked tremor of the tangue, lips oni hands wnd
obteined & history of rostlesaness, aluoplesanoss, btad droecs, anorexis,
especially in the ‘morning, end other digeat.ivo disturtnanoas. The denixl
state of moay, from our point of view, was simply nppelling. ihe bloocd
pressure, tnken with an ansrold Sphysmomsnometer, wes normal in all orsea.
Thie tem;.oraturmo; aome were depressed, and the julse rates within normsl
limits of variatj.on. Frankly, by elinioal exrninetion only, it is
impossible to distinruish betseen the offecta of sloohol snd tetirrethyl lead
intoxicatlon in : instences ‘of tnis lype, sithoush rrom the hiatory, the
signs and nyﬁp‘am ‘wore aimost esrisinly due 1o skaonol.

%t will be a most unenviabie taak for ithe wans,ewont, aedicel USfi-eor
and & 3afety Urgsnisstion to educnte theso wep, and ta enforee regulations
in asre working pracilces. " sosl Of thoae men have their meala at nouse.
Some of their olothing is provided by the employera. wooden asboia mre worne
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The clothing is washod onoe a week in a smell lsundry on the rlant. A
femrle is employed in the laundry. :

¥rom the wedloal point oy view the slent was structursliy sound, had
exceilent flcors and wed weil iightod. The Lead Lecovery buillding, vhich
wny oonstruoted to desl with elght autocgliaves, works Lor two wivks npd
is closed for iwo wWseke. It woa oot in operstion st the time of ':.a;,cction.
It wes sinted that very 1itile trouble was onoountered with the et sludge
conveyor, tne drier, tne veocuum &nd (ne condensate tanke The illoy
huilding wes probably s iittle dustior thsa at Nortawich, and epperently
tne aame (roubles in psoking hoppera exiat st ralumboeuf ms elpewhere. One
noted t%0 mon dealing"with & hopper without using dust mesks. In the
Tetrsethyi Lesd Building, which aleo depla with the washing of tairastayl
lesd, thers were sumall losks from the resr glands of the sutoclsves and
300 3igns of contauip&tion of' the surfaces of the stille. Irop-leg cleaning is
carried out afier eanch charye. The men cerrying out ihis operstion were
chsérved W be wearmg osnistor respiratorg. inere wure soms Jdefeats
in the exhaust vantilation of the TeSere wasbing roow snd the exboust.oa - .
the druam pg\c&ing‘bpot‘.h, wnich wap being used, Zsg not working. lione of
whese, wilh the present raie of produciion, would be sufficient to give
rise to fatel ta‘.raemyl. lesd poluoning, ah.huugh exsassive lsed sbsorplion
snd perhaps sims of mild {ntoxiostion mey pongibly be ensountered.
Une wea inforisad thut the son did now like searing the air line meska, And
a8 a routine the chnister type wnsks are used, the cenlstera belng ahanged
aix mont.hly. Loather gloves aré a genoral issue; ths leter types have
not yst been obtainod‘. Load=in-air figures in the T.i.L. iuilding ere
higher than in Imrt¥-w oh, but gonerally under 5.0 wgss per ten cubic metires
of sir by tha lead sulpnide mothod.

ihe thres wain defeots, when oomprred with Amsricnn and Eritish
Fleats, &re inade: juate wodicsl. control, indifférent waintensnce and slaovnae
of essuminl supsrvision, esmoially on mnintenance Jobu.

In the instsnce of ihe wan

13t Degembar, 1948 in §t. Jasques losp: " e disgnosia of delirium

tremons, the possibility of teirsethyl load intoxication mey be considered
under the usual fouk nesdingsi~

{1} sStenifiesnt exposure.

(2} Cliniesl wanifestetiona.

{3) Evidence of sbnormal amounis of lesd in feecal
' exoretiona rad body tisauss,

{4} Any other sause.

{1} Sisnificant exponures.

ks stated sbove, m ponernl survey of the Flant does not werrant a
conclunion that sxposure of tho workuen ia excessive. (Uwing to lsck of
supervislon, however, and ian tho sbgonce of mny record of the sotual work
oarried out by this men during the three weeks prior to the onset of disesse,
it is not possible to siate thnt he did not undertske sons hazerdous job of
nsintenance without sde:uste protectlon end supervision. In the abaence,
therefore, of sny conorete evidence it must he provislonally scoepted thet,
from the neturs of hin ocoupation, siznificent exgosure wns posaible.

(2) clinieel munizestetiona.

There are some unusunl foatures in this osae which have not hitherto
been rocorded but, on ihe whole, ihe sysptoms vere similsar to those which
way be expecwd in ocases of tetrasthyi lead poisoning. ir. Cormsn, who
ireated Albert iiisckolas, considered him to te & cese of delirium tremons,
& common disosge in the eres, but he did not resjpond to trestment in the u-ual
BAROOT «
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(3} ividenpe of sbaorasl smounts of jesd in fnocel exoretions

and Lody tissues.

{hare sro no resords of grevious oxoretions in urine and facows.
Samples of tissues and one sample of urine heve Leen hondsd to irofessor Dodds
for enalyeis, on receipt of the results of whlch » full cess report on thia
ann will be compiled.

(4) Any other on.se.

The deceased workmsan was & known chronio nlooholic, which is &
disesae of s mentel type, snd ss such the man should never have been employed
on the manulaoturs of teireethyl lead. Jelirium treameons resulta from
jersistent drinking, genorsily under ths atimulus of tLemporsry unusual
swounte, sudden ceaastion or ahock. tocording to British medical tesching,
8 desth rate of ebout one in seven is to be expected in delirium tremena,
aven vith sdeguate treatzent, and of these most sre under forty yesrs of
BiSe The ertire diseamse process may be due to one cause, namely, -
sleohols On tha o<her nsand, 4t is peneraily mcoepted tnet porsons addioted
to aloohol are unrelisble, careless end defeotive in Judpement, rnd it 18
quite possible that this msn may have undertsken nome meintenence work without
sufficient care end regard to the hazard involved, and Leing an slooholie
would nsiurally bs more prons to the toxic effagta of tetraothyl lesd.

. shateyer is the finsl conolusion in this csae, uit oen be stated, at
thix glage, thet the fatnl teroinstion was in part due to oxceasive drinking
of sloohol, and ther exposure to tetrsethyl load mey possibly have pleyed
8 parte .

This unsatisfsotory atate of affairs iz due to inrdequaie measures of
control, snd it is advisable thet ihe T.0eLe Flant at serintoeuf should
conzider-extending snd_improving madicel gontrol and hygicne 0 the sinnderds
recoumended by Dre HKehoe, so that it wiil be posslible &t sil times Lo know
the degree of exposurs and sbeorption of tetraethyl lepd of #il groups of
workmen and individusls engsged on the ilant. ihis should Le conteamplated
et the earliesat possible dete. If full feoilitlies pre unlikely to be
initisnted theon an interim gehewe of conirol could te considered lmmedistoly.
Thiz would bring thie ilent into lineo wiuh ourrent practice in suoriesn
and British Flants.

For esfs working and control the esaentisls are conaidered under the
falloving four headingsi~-

© {1} Redicsl and Hygiena.
{2} fEngineering, design pnd meintenancae.
{3} Education.
{4] Enforcenent.

(1) dediosl end Hyciens.

A Medioal Officer employed fuil-tiwe on a Plsnt rejuires about
two yoars to soqulre & proper psrapective of the genersl hezsrds snd control.
TO ncoompllah the nsosasary vork under sxiating conditions, the services of s
edical Ufficer for st lesst three days per wosk would ba required. 4As the
Flant will eventuaslly have oight sutooleves, it is recommended thnt & full-
time zedlioal Ufficer be employed wno hes had some 4inltiel treining in snothsy
tetraothyl lend rieat, nnd who should resids »ithin ten miles of raimbosuf.
Uns full-timo technieisn ia necaessary, even st present, 19 oarry out the
blood exsminmtiona resguired.

The only isfe and relisble yulde 10 abvsorytion snd exorstion of
totraethyl lead is the snelyasls of phyailolo.desl ssmples of tlood, urine end
feaces of individuals exposed. if it is nov poosible immédimtely to put
into use the lsboratory provided ror ihis purpose, it is suggested thet
rnslyais of freshly voided specizans of urine, by & ahort method, be initinted
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on the ilant at the sarliest podalblo date. At loest one, end prefe-rably
two teshnicisns would be re.uired initislly for inis purpose.

iden for smployment should Le vory thoroughly exemlned when first
preaented, and only men who are orpenioally sound, mentully stinble sad of
at lemst average intolligence should be selected. If sny derest is found
wnich *ia of doubtful signiricence, the Compsny should be glven the vensfit
of the douvt, and tho prospective employee rejected as unsuitabie and unfit.
ioraona addioted to aloohol should definitely not be employed. Ihe
auperzen is not souzht. A physigue whiloh ia oapable of underpolng modsrate
but not aeverg sirein is edoquate. krevious work 1n the lend tredo is slso
# cause for rejeotione. ihe stendards used in the lortiwich klant are
attnghed. All mon peleated should heve rull blood wounts gerried out
end, where oconsidered necaussery, liver Yunction teats, Xrey of chest, blood
teat for ayphilis, sedimeuwntion rate snd minor biccienioal snniysis, saush
ag blood ures and hJ.oorl suger determinstions The load coneeritraticn in
uring snd faeoces aficuld be determined snd, praferably also, the blocd lead
eoncentrat.ion before engnesent on the §rooesa. In no omss should a man
te permitted to stsrt work on the procesa upless prased as Fit end auitsble
by the mediocel Ufficer.

Sisrting with an orgnnically sound industrisl community, the cbjeoct
thon is to prosote and preserve the health of sll employses at the higheat
possible leval,. Any deviation froac normel msy be re«dily detasted.
rersona developing or suffering rroa any organia discass of & temporery or
psrmanont nsiuro ahould be precluded from work on the zanufsoture of tetra-
ethyl lead. An atnted above, the Compeny snoukd be glven tho benefit of
any doubt at the Initisl exemination, but aftor employment and engagesent
on the proosas the individus. should be given the btsneflt of sny doudbt snd,
if necessnry, x‘oun.i slternstive work not involving exposures. A man
returning to wor; after sicknesa sbaence should bs re-exsmined nnd considersd
83 10 {itness lor re-saployuent on teirsethyl lead saniufaoture.

It is recoumonded thet the atenderd of wedicel equipment be improved
impedintaly, thet the appsratus for ihorough exsminntion of oyes, cers, nose
end throat be provided snd thet n chook should be freyusnily made on
sphygnonanozeters. The mercury type of sphygmomsnometer ia jreferred,

Aa regnrds phyalologiesl ssmplem, when the service iz first started
all process workers should have sn snnlysis msds of all frecal watter and
urine collected over s twenty-four hour period. This should be carried out
at zix weoily intervsla, snd sanp anmples of urine should be exemined at the
three wesks intervening botwsen the six weekly smampless In this wey the
buaio dsta required 10 sstablish the depgrds of expopure snd lesd nbasorption
in groups of workmen csn be readily colleoted and coupared. Afrerwards,

“the systea onn ba modifded to suit the nsoda of the rlsnt, for exsmple,

it will probably be found that the persons working in the tetrasthyl lead
building will not resuive analysis of Iasces, sl the people working in the
loed amslting nnd nlloy buildings will regquire to have euch ssapleus enslysed
until such tims as . the exaration of lead in faeces iapprosohen the msen for
the Xlrnt. Blood ssmpling can be introduced as the tervice (ermita.

The “Criteris for the Interpretation of Aunslyticel lasts” by
Br. Rehe Kohos is nitaoched,

The blood exsminstions should be made under terms of sbaoluts vaiuca
if possibie, end gortainly » relisble method of determination of hsemoglobin,
such 88 the slkali or scid hesuatin mssthoda, is desirsble, In the
kritish dlant s minfmus of 905 heemoglobin (100: s 14,79 grems}, is cecepisd
ag the loveat 21 whioch s man should be purmitied to continue employment on
the ilsnte Stippled cedl counts ahomld ba e vesssed as numbers per

- milifon snd v i recommended that me\.hoﬂs common to the Ameriean and

tritish Flants be used.

Prom the clinloal, physiolosicsl nnd blood exeminelions thes
“edioal Ufficer will be in & position to know exsotly wharm sxpoaure lles.
He ashould spend & considersble time on the plent to &scertein the sources

froa which exposure has arisen, snd make recommenlstiona Lo the sanspgement
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agoordingly, in order that the sourses of hazerd mey be controllod.

The Hedioal Ufficer should eppreciste theat he amuat spend a conasidersble
time on the tlent., fiis nttitude, owing to a different type of training,
will bs quite unlike thet uf the Chemist and ingineer, but the thres
topether ought to compromics in such & aanner as will lead to greater
efficienoy, production snd anfety in Ernufacture.

The idedical Ufficer should be responsible for the training of
first sid personnsl, ~nd exercise supervision over sir sampling figures
and proteotive glothing. lle should not have sny exsautive suthority on
the rlsnt, but the dans poment should give due oare snd considersntion to
his recomiendationa. Regommendations made in regard to employoces should
alweys be-followed and actepted. Recommsndations in rogard to Flant
ohanges in process, repairs, maintenance, ete, should bs considered by
the dansgenent.

All the mediocsl men contacted were very intercsted in the matters
discussed, snd extracta from world literature, togot.her with various
rescommendations and regulstlons, which they requeamd, will be forwarded
to treme

A Safety Ufficer should be sppointed whoss duties will be the
education of ths employees in the types snd degrees of hazards on the
Ilant, ard tho methoda by whioh they can be controlled. He will be
rezponaible for the msintenance end deployment of sll sefaty euipuent
and should supervise both oclothing end tho welfars of the men. Ha should
be pressnt, st leaat for a time, on msaintensnce jobs to see that the
rogulations snd rules regarding saefety sre being observed by the workmen
eisployed; and should onsure that & asafety shoet 1s prepsrsd for all
workmen cerrying out a hszsrdous job. e ghould be rssjonsible for the
deployment of ‘first mid personnel trained by ‘the Medical Cfficer. If
he'should find that the bathing accomsodation is, insdequate, and Yeels
that all Worka' slothing ashould be provided and weshed, say twice weekly,
he should maka recommendations aocordingly.

All persons angaged in the wmenufecture of tetrmethyl lead should
be dentnlly f£it, .

The above is oniy & rough outline of what is neceasary and details
will (e forwnrded lster.

(2) Znzineering. desien end peinionanags

From the medioesl viewpoint we onn meke no conatructive oriticism
on the rlant design, but would like to streas the nocessity for unremitting
zesl in ths search for sources of contmmination from the tlsat ecuipment,
and efZorta to sbete them. A sumsary of the goints at which lead,
or:anfc end inorganic, hea been found to be most ;revalent in other ¥lanta
will be forwarded later. The ideal 4s that there should be no exposure

1o lend, organie or inor 1anic, on the ilant.

{3) Zducetion.

#4uostlon of the men st the raimboeuf ¥lant will certainly be n
very difficult task., As in all tetrsethyl lead plantms it is the
Hedionl Ufficer's duty to educats the Xenepement and the wen, end slso to
socept the educntion of the Chewdst snd lngineer, rgain, in order that
ms xiaoum produot.i.on may be obtained with meximus efficiency, economy and

controle

(4} Enforcement.

Enforeoement. of the regulstions ia n matter of supervision snd
£2lis within the province of the Yorks' snnnger, the irocesa amnag'ar, the
Safety Ufficer, the Medicsl Ufficer snd the roremen.
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! Attached for reference snd inforuwation are copies of:-
i (1) Standards of Fitness for Yersonnmel “elocted for Employment
in Tetraethyl Lead Manufacture.
{2) Works Rules.
(3} safety Rules, \
{4) Safety Certificate (this is normelly prepared i‘fi».,\dtiplicate) .
(5) Notes on the collestion of Fgpeces snd Urine. ‘\\-\.
(6) A Short lethod of Anslysis of Urine. 7
(7} Steining of Stippled Cells in Blood.

{8 Criteria for the Interpretation of Analytical Data,

E. Davison. .
(Senior Medicsl Officer).

22nd December, 1948,
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