samiary 4, 1996

Mr.T. K. A. Bevan, AR e
-The Assocliated Ethyl COmpany Limited, e
Artillery House, Artillery Rov, ' AR
london’ S¢ W lo I .

Dear Ray‘ ol iy >} R R B SRR I o g ol vy >
SRR = A TR S -~\J~i SERAEITTE ?':-. . :a‘*e.“;s-; U R e "at <,}v

Quite aome veeka ago in 1ettera dated August 31 and September 21,
I received from Fossett analytical dsta from,Abadan &s foruarded
by Mr. Harrison. Fos3ett's original letter of August 31 was .
accompanied by & letter from Mr. Harrison dated July 26 in vhich <
there vere & number of comments and: questions, which I have attempted
to deal with in & memorandum vhich you can deal with in accordance
with your best judgment.~”*»~; SR

I regret that 1t has taken me ao 1ong to get around to thia matter.
However, there have been so many things to do that I have had to -
take them in accordance with their apparent urgency. I hope you .
will be able to convey this to Mr. Harrison in such a way as to
indicate that I have not been unmindful either of their interests
or of their very splendid cooperation. It is rather that I have -
not solved the problem of being in two places at once or of doing

twvo things simultaneously. Perhaps the scope of the memorandum, -
ittached herewith, will both explain my delay. and make amends for

t.

with kindest peraonal regarda,

0 .
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: o ; . f % . Sincerely yours,

V'RQber; Af.ijiehoe, M. jﬁo
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;Lead g;poe . Associated vith Various Occupgtions o R Atas:
. ...The ata’ obtained by the ana].ysis of ‘the urine of. workmen

have beenbexamined, and verioue aspects of the problems 1nvolved,4a
raised in ﬁr Harrieon's letter to Mr. Fossett dated 26 July 19#5;
have been considered., The data are set up in tabular form herevid
for 111ustration and comment, but the several occupational groups

are referred to separately ror greeter clarity. w&nggisz-:

P

Distribution of Analxtical Results Obtained Upon 8 les of
Urine of Various Groups of Horkmen at Abadan 1n 1§EK

Urinary lLead . Frequency of. Occurrence of Analytical Reeulte within
Concentration Limits Indicated
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Total *%:

Mixing Plant” Personnel

~The group ‘of ‘men’ engaged 1n mixing Ethyl fluid vith gasoline

deserve special attention in viev or the data and the questionlraieed'

as to the accepted limit of safety? ’_i : e
) 7 KE 0010390



~_not to have been fully understood, and in a subsequent part of this

| 1.. The data on these men (Class S.E.B ) demonstrate
clearly that some degree of occupational lead absorption is occurrlng
among them. The comparison of the available data for 1944 with tho'

for 1945 shows that no significant reduction in the: lead exposure
has occurred during 1945, even when one employs the results obtained
only for the months of Kovember and December of. 1944 (by. which time
most of the lov results due to the introduction of new men vith_no
:vprior occupational lead exposure during earlier months of theﬁﬁ'
were eliminated. - .- e Bl o
2." Examination of the results on individual men for the

year 1945, show that elght members of the group have provided more
than one sample with a lead concentration in excess of 0.10 mg per ﬂ;'
liter (Case 93, 129, 130, 141, 142,'1M3, 152 and 166), and that.these:
men appear to be more or less consistently high in their rate of lead‘
excretion. One (#166) had tvo dangerously high results, while another
(#152) had the highest of all (V.32 mg. per liter), followed . subse— ]'>

quently by a- lower but significant result.- (0.13 mg. per liter).

There may have been some factor of contamination to ralse. the general |
level of these results, but one may not: safely assume that this was f:

the case. «r avuis.

3 - The question or the tolerable or safe limit of lead i

exposure, as expressed in terms of urinary lead. excretion, appears

memorandum I shall attempt to clarify thissmatter and to give advice
on the application or suitable criteria for the disposition of
individual. cases. However, this is not the point involved in the
- operation of plants in which Ethyl fluid is mixed with gasoline.

Persons vho work with Ethyl fluid in- its concentrated form

KE 001_03%
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' must. be protected ageinet lead exposure. Unlees they are protected

completely, 1t 18 not poseible to be eure that they are protected at
all, for the rate of lead abecrption ae the reeult of : contact of the |
skin vith Ethyl fluid or because of inhalation of vapor given off .
from the concentrated fluid. is eo rapid as to be excessively danger-

ous., . Errors of technique or judgment, therefore. may have prompt and
eerious reeults.c Accordingly. a regimen of precautione, in the form
of suitable equipment and detailed inetructiona, hae been provided,
vhich has as ite purpose the avoidance of all exposure and all ab- -
sorption ofhlead. Moreover, evldence of lead exposure and absorption,;w
‘on the part ofhtheavorkmen,_ie.regarded_as evidence that the mixing;;{

equipment ie‘inadequate, or that;th? instructions are not followed
‘properly, orvthat ‘both of these factors are involved. When such_ 3
evidence 18 available every effort must. be made to find the faults in ‘

performance and correct them._ It is not a question, therefore, of

how long a man can work in‘thie occupation, or when he has been

expoeed for a period sufficiently prolonged to be dangerous.p It is
rather a question of vhether he hae been trained. eufficiently (or
vell enough eupervised) in the performance of his. duties 80 as to
avoid lead exposure-_ R O P S C BN EO TR S S R
o Hecognizing the fallibility of man, eome provision has been
made for‘offeetting the effects of eome elight defecte in - the precau-
tions. - Therefore.*the periodicity of mixing operations has been I
regulated._ Thie regulation has certain other purposee, hovever, vhieh 5
are more 1mportant than the epacing of, exposure.. It‘also has a ten-
dency to determine the character of the mlxing equipment.- Our.’w }
reasoning in this regard takesthe following line; - if it iaineceseary'; .
to mix more frequently than six times per month, then the miiinggg;;:_7u.«c

equipment is not of the type best adepted to the purpose. In general '
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j our experience fully Justifies this oonclusion.p Therefore, (to .

'be handled and the long time and the frequent repetition of this

'mixing, would entail no opportunity for 1ead exposure. The one most -
~all the more imperative. - namely the principle of complete avoidance

 of this problem, in ‘the form of new equipment it 18’ necessary that

‘every other means for the avoidance of exposure ‘be’ emphasized.~ For

SREa .&F& v R i .13 R RN )

ansver another question in Mra Hsrrison's letter), the duration of

an individual mixing operation is not a primary consideration, and

ve are not in position‘to:take *t into account. We must insist upon

-~ *'1 e

of BB

the importance of thewavoidance of 1ead exposure. If that is done

"«“ "Y/»,..-\

the length of this time is unimportant.; Moreover, it is not our "

iy

general practice to make use of multiple groups of men, 80 as to B

JJ‘ \ﬁ' L'r»"@ Gt desr A s—,:

,-J‘«

limit individual exposure. Instead ve insist upon changing to a f

2 V 5 ! u;v

type of equipment that requires no limi?ation of the frequency of
mixing.

. . -2 ,‘,, s L D S R U 9 lv’; . - 1._« ~' e e .
;* _vv.‘,g - 3s . ‘ L BAF a:;.:'[ % ,5 “ Y - ,,‘: ‘.... e ‘. i -

It is recognized that these principles are not now applicable

in every respect at Abadan. A large volume of fluid in drums must

vork introduce sdme degree of nardship and discomfort into the work :

of the men, a8 well as some tendency for relaxation of precautions.

ihis elsewhere, at least in the U. S.A.,would be counteracted by the
adoption of a new type of mixing equipment vhich would enable the
Ethyl fluid to be handled in bulk under conditions vhich, during

important principle. however, does apply at Abadan. and . indeed is -

of lead absorption.; So long as ve cannot apply the orthodox solution E

this reason,’ the.use of multiple.crews of mixing" personnel was’%~*f?'
. . . va “ - m..: . o :

. . :
. B Y e em J N U Y R e v, e oo o el
apprOVed . Cei AR NELRE LTS T L b JARS: IS L SN P LR : AR

For the above reasons, the relaxation of the standard of
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. is not good‘policy‘or“practice. uhat I ssid of this originally in*'
Avadan in’ relation to nixing, vas that lead concentrations in.excess
of o 10 mg per liter of urine vere almost certainly indicative of

occupational lead absorption aeven'though'there vere only a: fewtﬂtg-

 results to go on, and ‘a8’ such vere to. be'regarded as dangerous, not :

. in themselves, but rather beoause ‘they demonstrated failure/of the

‘I‘he,.

criterion of ssfe versus hazardous lead.absorption (to be discussed”

'precautionary regimen. This is trueg‘nov, as it vas then.

B

later), is applicable in industries in thich there is a slight or _
moderate, conventionally controlled hazard.; It is not applicablo to J
this occupation. in my opinion. Rather, the evidence of lead absorp-
tion on the. part of these workmen, is proof that ‘the entire operation'
needs better and closer supervision or. better equipment and operating
methods. It is. a sign of need for improving the performance, not for
changing the program of medical ‘handling of the men. ...,

Drum and Can Filling Personnel b
) PR oY AR ol L R Dt
It is obvious that work done by these men involves some de- -

gree of almost unavoidable 1ead exposure, which, hOVever, can be -l

Py drme e - - - R =
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SmES A A
accepted uith a degree of equanimity because of certain factors St
PR S S e R R R R e SR AL LR F 5 LR N SECLRE SN PG S ST e S E e

vhich operate vithout fail to dilute the exposure and to make it less -
i A g YLy v [ SRSt} .
than immediately hazardous ((1) The dilution ‘of the lead compound

7. /v-rb.«.y RO ,,;* Kk

witn gasoline reduces the danger of‘fatal skin absorption'of T.E.L.:

}11‘ LITHR A

to the vanishing point,wand decreases-the volatilization of T.E.L. in ’

ekt dahag ooy i 1, #el oo
an indirect manner. (2) The preeence of gasoline liquid and vapor,
SRR P S : .‘ J’% ", z S {" . ﬂMg ./).i i T4 o

introduces other obvious risks (fire and explosion) the contr01 of

E SE ’4 42 "1

T

vhich tends to reduce greatly the lead exposure ) One is not likely

to be poisoned‘by T-E L., therefore, in these occupations, as the

result of an accident or a technical error that gives rise to a -

- KE 00193t4 "




brief exposure.: Poisoning ir it can occur under existing conditions.

e A EE

'vth‘-

groups or individuals demonstratea that thegsources of lead exposure ‘

require better control if conditions are to beCsafe for indefinite

. ‘.. @ s

In dealing vitn problems cf this tvpe ve hsve found by

.experience that if the stable mean concentration or lead in the urine

of exposed vorkmen does not exceeo 0. 10 mg per liter, cases of lead
A poisoning will not-occur. This same fact applies to the individual
if there are & sufficient number of enalyticel results to provide a

stable mean value for the expression of his actual physiological

.status vith'respect"to'lead'absorptionliﬁ(This implies;of course;f'
. that the lead exposure is fairly well controlled and not subject to

vide variations from time to time. Othervise stable mean values could S

. not be obtained ) This standard allovs for certain variations above :~‘
and below the mean, and does not require that a man whose urinary
_ lead concentration in a given instance, 1s above the mean value, is

- u¢~' A

"to be removed rrom his employment. Qn the other hand, the standard

»itselt is factual, and as such is not subject to modification to meet

& given set of practical conditions. ‘ ; PR
" looking at the. tabulsted data rrom this vievpoint, and
assuming that there is no factor of contamination to elevate tne _
individual results and thereby the mean values, the folloving conolu-

sions are justifiedai Lt

KE. 0010303



connection with the nixing of Ethyl Fluid with gasoline, uhich negate*

. operating personnel is kept t a high level of quality )

of danse le. there is no large factor of safety. f;esuenﬁ;fpg

TR LIS T

PR B :..‘...J.,}r‘ CAT D PO 6 s

mean values to increase to levels that vill then be unsafe. o

> r,wro-r DR Sy P -k
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(We hsve previously discussed ‘the special fectors in

. - "s, .
LA \,&_.c-,& Eite ’A 32 »1,- R ol vs.,z "”\c'ﬁ-te b

the conclusion that this occupation 18 safe, or, at 1east, that it

PV g
A ”,,,‘._,», KR LT

would be 80 considered under the usual conditions cr unsupervised

work, that normally characterize this vork in various parts of the

world. Hovever, it can now be said that if the supervision of this

work is or should be sufficiently precise and continuous so as to

prevent all highly dangerous exposure to T.E.L.; this aame conclusionift’¢
is applicable here, as it 1s in T.E.L. manufacturing plants, ‘where

supervision is continuous, and vhere the training and discipline of

X K’m T

Criteria for the Medical n dling or ggoa Personnel

T 2 RPRE i ,/

personnel in manufacturins operations, criteria have developed vhichff”
S C i e \,,' ‘4’,,: "'l" 3 .,\ : .
nable the physicien to’ determine how*to deal with the several situa

' 0ver ‘the yesrs of observation and'etudy of conditions and

tions vhich arise in connection vith the safety of individuals ':
special conditions of the var-timn manufacture or tetraethyl lead

have siVen to these criteria a’ precision that wvas formerly lacking.

PR A yk AU T

(A4

It 1s to be remarked that there is no large factor of _safety 4n' theirf*'”

sy L% PRFES DAL IRE A3 £ S

. e 2
) ‘,‘

application, in viev of the fact that’ shortage or men in the manup:

facturing plants vas responsible for the exercise of the most coneer-'f?




belleved to Justify the acceptance of undueurls"on the part o

-._._-: @.,5?, ‘ '( ‘

2 %

l. Hhen analytical dat ”are vailable“in the presencef £

'a.-”the symptomatology"should be‘interpreted

£

b. & cause and effect relationship{betveen lead absorption
and non-specific symptomatology, on the part of men who
.- have been. worklng up to the time of_sampling, may be

_the results on & sample of blood and a spot sample
& :.. Oof urine are well within safe limits, 1.e. - less
... .than 0.06 mg. per 100 grams of whole blood
“"less than 0.12 mg. per liter of urine; or wvhen
"(2) repeated results on spot samples of urine are within
: safe limits as defined above, or when s o
(3) the result on & large sample of urine is within. safe<ﬂ,
e limits as defined above.. cafie s Apie ot e s

c. & cause and effect relationship.between lead absorptlon
and non-specific symptomatology_may be assumed to exist,

o ‘(1) other causes’ of symptomatology have been excluded -
- _7.... beyond reasonable doubt and the analytical results
i ape above sdfe limits; or when -
(2) the background of_ the symptomatology 1s qulte un-
.- certaln, and the ‘analytical results are within the >
N+ | erous range, 1.e. = ... P
- 0.08 to 0.15 mg. per 100 grams of whole blood
0.18. to. 0.%0 g per’ 1ter of urine.

o A e ek
,,.‘

d. a cause and:effect relationship betveen lead absorptionh
‘and strongly suggestive or speciflc symptomatology may
‘-g;be assumed to exist. vheuv.h;b .

W ,,&"}‘r/.‘-,w«. e, et ,i »z‘)‘ >,

i & S
%(1) the analytical results are vithin the dangerous
" range; or when ~ i .
- {2) 1t is known that the analytical results were well
. 'above safe levels during & period of lead exposure
- sn7 o thaet has now been discontinued for some weeks.

CRE 0010307 <
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“a: 2. ‘When no symptoms .of anf'idnd exist ) ‘persons should:be removed
from lead exposure or- transrerred to uork 1nvolving greatl
, reduced expoaure, vhen LR LY ce

: 8y <the analytical reeul s are coneistently vithin dangeregg
N 14.m1t3, 1 eo -

%
g

(1) results ‘on & blood semple and a spot urine sample
. o omilcrare in agreement at high levels of more than 0.08:
... mg. per 1V0 grams of whole blood and more thanx 0.18

cre eyt mge-per liter of urdnes or b iel.r: o walraedV aRIOGED
- {2) repeated results on spot urine aamples are cons eﬁeﬁt
L2 .oy i within the high ‘range ‘indicated &bove; iopr: Ly
~ (3} the result on a large sample of urine is within®

L3N et & o o ‘range given above (0.18 mg. per liter or 'more). ”k
exception may be made in this rule when 1t can be
established that:a high result is of short duration
and is followed by a rapid drop in the reeulte, &

+.:in the case of brief severe exposure.) : e KR

3. Men with no symptometology may be returned to the work rrom‘
which they were transferred or removed because of excessivél
lead absorption,: vhen Foeew AT e wuvas%

: the analytical results have fallen to levels’that are
consistently eafe, ;.e. -_

. - ~)x- _,—‘ Q' o .; k

(1) the blocd results are down to V. 05 mg per 100 grams
or lover, and the urinary results are not hlgher taan
U.lU mg. per liter; or
;(2) the results on urine samples of large volume (one
liter or more) are not in excess of 0.1V mg. per
liter, and a representative sample of feces for a
tventy-four hour period contains under 0.40 mg. of
.lead.  (In general, the length of the period of re-
duced or discontinued lead exposure should be more
extended in the case of persons whose employment
under conditions. of potentially hazardous exposure _
_ has been prolonged, i.e. the-longer the period of :
exposure,; the longer ehall be the pericd of freedom =
from ezposure. ; -

-K’
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s :;‘:,g‘;‘;;.‘;,u o ) e 3‘,\!-':3“\,_.-.' il Fend

Masks for the Protection of 1x g Plant Personnel against T.E.L.Vapor_.

Previous discuseian of the hazards of mixing have dealt with'%

additional comments are . Justified.s* %*“ﬁ$f.'

e o The standard prescribed in the 1nstructione with reference -
to the length of use of canisters (100 houre) has been set up 1n

relation to the somewhat diluted vapor of tetraethyl lead only._ It

R
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‘ conditions. If possible, it ie well to deal with the gasoline hazard

Cumene 8

fq,& v A Tagiat ¢y LY R

problem of concentrated gasoline vapor is not encountered to'an

T 1~ ‘,i,.u”.

important degree, and therefore v have not attempted to deal with

g i‘(-

it, in the belief that technical and medical personnel in the‘;aetut
FEE G e R

leum industry have had more experience vith it than have oursel;ea
”?" "“2” Loy ﬁu_}}%@g POSY

It 1is knoun hovever, that moderately concentrated gasoline vapo

will flood a canister mask and render it'inerfectual after relat/

brief periods of use. mhere is no means of dealing vith this'pro% en

except éxperimentally. ir and when exposure to gasoline vapors occursj

as an entirely separate problem, end to limit expoaure to gasoliner

in mixing operations to such an extent that the masks used against

tetraethyl lead vapor will be directed solely against that hazard.gﬁ

ir thia cannot be done,‘a period of use of the cenister will have to_:é
be set to meet the requirements of the most concentrated vapor, that

of gasoline, in the mixture or vapors to whicn men are exposed,

safety for prclonged regular expoeure. Work is under way at the .

National Institute of- Health in Betheeda, Maryland, U.S.A., but nas
not been completed. Information on acute effects is available and &
copy of a reprinted publication ia enclosed hereuith. It seems pro-A

bable that the concentration of 50 p.p-m. ie reasonably safe &and it

- 1s not'surprising that exposure to concentratiors of s everal hundred R

- KE”OO;Q:WQ'



parts per million caused difriculty. The observations

I U Robert AL Kehoe. MiD .5
o Tl L e ~ . . " Chief Medical COnault&n
: ae TR g;‘;_*%‘.gq;u, Associated.Ethyl Company




