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18th August, 1944.

Dr. R. A. Kehos,

College of Medicine,
University of Cincinnati,
Ohio, U.S.A.

Dear Bob,

For your information and records.
I enclose copy of a letter from Harrison of
Anglo~Iranian, together with Report Ho.8788
referred to therein.

Hugh Fossett returned to London
last week-end and is preparing a report on his
trip, a copy of which I will send to you as soon
as it is available.

Best wishes,

Original by steamer:
copy with eneclosures
by airmail.
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C.ii.Harrison, dated 31ls
anglo-Iranian Oil Company Ltd.
London.

.

REF. PRO/108

TeReA. Bevan, o
The Associated Bthyl Co.lLtd.
Londoa.

Dear lir. Bevan,
Iead in Atmosvhere Braim Drum Filling Plant

With reference to our conversation with i, Laughlend,
we send herewith for your information and retention, one copy of
Abadan Development Report No. 8738 which gives results of lead in
atmosphere determinations carried out at the 3raim Drum TFilling Plant.

The following is a relevant extract from Abadun's covering memorandums -

* This revport is the first part of a programme of work on
lead poisoning. It was hoped to have additional information
before forwarding the present report, results however are nob
vet availsble and the prelinminary report is therefore sent for
your information.

" One test in the five revorted shewed a concentration of

lead azbove the permissible maximum but these tests were carried
out under the conmparatively cool conditicns. For the more arduous
summer conditions we have arranged :-

(1) That the men employed in drum filling will work
one week in lead contact duties followed by two
weeks on lead-free occupations,

{(2) 3Selected men, 4 from the 5 U.S. gallon drum filling
plant and 8 from the large (33 and 42 I1.G. drum f£illing
unit) will be submitted each month for lead in urine
and clinical tests.

(3) ZIecad in atmosphere tests will be carried out as frequently
as results demand.

"

In due course we will submit reports detailing our findings.™
& =3 no

We will arrange to let you have copies of the subseaquent
reports, referrad to above, as they come o hand. )

Yours sincerely,

{CIGNEL) C. 4o Harrison

KE 0010328
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DEVELOPMTNT REPORT NO. 8788 REF: NO,.TEL/4 -

VDRKS MANAGER CHEMICAL & DEVELOPMENT DEPT.
: ABADAN, 15th March, 1944,

LEAD CONTENT OF THR ATMOSPHERE AT THE
AVIATION SPIRIT FILELING SHEDS

STH_INTERIM REPORT

L il ks T, D i W D . s e S A s e S D e D Dl

Requasted by: ' - F.E.A. Thompson Esge.

ORJECT:

To determine the lezad content of the atmosphers at
the Braim drum filling shed.

SUMMARY & CONCULSION:

1. The air directly above the drums, while they are being
filled, contains variable concentrations of lead depend-
ing on the wind dirsction and intensity, but only one
of the five tests showed lzad content above the accaepted
linit of 1.5 mg of Pb. per 10 cu.m. of air.

2. Normally the hydrocarbon vanours emerging from the drum
are responsivle for the lead in the air. Other contri-
butory causes are occasional overflowing of the spirit
due. to the operator's neglect and a certzin amount of
sprayving around the drum opening at high filling rates.

INTRODOCTION:

The Braim drum filling'shed constists of a steel frame-

work and roof with no walls and is surrounded by ovpen space on
all sides.

The drun filling equipment as shovn in the sketch
(fig. 2) consists of an elevated 8 in. pipe through which the
spirit flows, and on which are welded at equal intervals short
pieces of 2 in. pipes each fitted vith a cock that is set to give
the desired rate of flow, There are fourteen such points nine
of vaich v-re in service during the tasts mentioned in this re-
nort. By lowering snd raising a special mechanism attached to
the 2 in. pipe the operator starts and stops the flow of the
spirit into the drum. = A piece of copper tubing connected to
a water manometer is inserted in the drum opening and serves as
a level indic-tor, Vatching the manometer, the operator can
tell when the desired level in the drum is reuched.

e
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EXPFRIMENTAL:

Lead contents were determined of the air close to one
of the filling points at the Braim drum filling shed. Five
separate tests were carried out on different days. The sample
‘point was at head height slightly away from the drum in the
first two tests (corrasoondinc to the operator!s position) and

. directly above the drum opening in the last three. The exact
location of the sample point is shown in the sketch of the shed,
Fig. (l) and the results and other partlculars of the tests are
given in Table 1.

DISCUSSION:

The natural ventilation in the drum filling shed is
usually sufficient to make the general atmosphere free from
hydrocarbon and T.E.L. vapours. It is only the air immediately
abhove the drums that may contain high concentrations of lead,

The results of tests given in Tahle 1, together with
actual cbservation of the filling procedure confirm the follow-
ing statsmnents.

1. High concentrations of lead may occur in the air
directly above the drum while it is heing filled.

2. ‘Vaﬂou“s energing from the drum ovening ccnstltuto the
main source of lead in the air.

2. If the cock on the filling line is opened up to meaintain
a high filling rate, a certain amount of spraying of

the spirit takes place around the drumn opening, wnich
adds considerably to the lead content of the air.

4, . Occasionally the operator nezlects the level indicator
and the overflowing spirit contributes further to the
lecad in the atmosphere.

5. The rate of spillage is very low compared to that in
the four gallon can filling and contanination of the
generzl atmosphere because of l=a8ky drums is negligitle.

At any rate the worst spot in the shed is at the filling
voint, and the operative handling the filling mechenism 1s most
likely to be aff:ected. It is believed that frequent change over
of men on this job should be sufficient safeguard azainst serious
lead polsoning.

Work bys Report by:
F. ASHRAF. F. ASHRAF.
" Approved by: W.M. CATCHPOLE

Copy to:-
Asst. General Manager gRg.
Lsst. Works Manager P
F.E. A, Thompson Esa.
4 Supdt. S. & E. Dept. (2)
KE 0010330 Senior Medical Officer.
. 9 ..
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TABLE 1.

LEAD CONTENT OF THE _ATMOSPHERE AT BRAIM AVIATION SPIRIT DRUM FILLING mEMU.

)

Average , Average T.E.L.Con- Volume. ‘ml. St. ‘
Test Atmos Prevailing|{ Wind tent of Sample of Pb. Pb. m
No. Date Temperature; Wind Velocity the spirit|{Point air solution | mg./10 cu.m.|
OF Direction| m.p.h. ml./I1.G. * litres used v
1 121.2.1944 60 W.N.W 4.4 5.4 (1) 136 0.5 0.4
2 122.2.1944] 65 W, 4.9 5.4 | (1) 70 0.5 0.7
3 128.2.1944 70 N.W. 3.9 ‘5.4 | (2 80 1.0 1.25
4 129.2.1944] 70 E. . 9.7 4.7 (2) 77 1.0 1.3
5 11.3.1944 75 S.S.E. 5.9 5.4 (2) 93 4,0 4.3

- * See Fig. 1 & 2.
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‘fiAPéENDIX" 'A g

Wemporary otorage Siteso»

-

e Tha Wayout of the tampora y war—t*me storage s
”ﬁcil*tios ie regarded a8 being excellent and needs no
comment other than appreciation of the manner in which
ca difficult situation has been covered. The guestion
of the maintenance of post-war stecks can only be
reviewed in the lighi% of such conditicons as may then
materialise. I peraconally fesel however that if large .
stocks of Fluid are t¢ be carried, then the existing
;ites can form the nucleus of a Devaanenu scheme, cfter
. complete review has bean made of the experisncs which N
a3 been gained during ths war phase. The whole guestican .
the uarply of Fluid-t0 this arsa in pest«w*y years
?s of course nﬂﬂ}ucu te & number uf Lactavs ghich are
¢nﬁateﬂman&blw the prﬁseﬁt tim ' e gy

.o By
R . .

0

s-“v{;

P ]  1L ia ine%auablc that wi& thm hi h out pub of .
. - leadqd apirit blending cper&t;cna have to take place -

g . ab fﬁ%qubrt intervals. " Blending is currently itaking
plucu ab 2 zrequan.y of up to 20 times par monilk. Lt
, S is noted: however that @&bonr is so a&gust 4 that ne
- . one man.exceeds 83 v‘blauug par mmntu. iﬂiS precadurs
L iq mcet a951rabl” ' T

- -~ Gueecifie ﬂc 68 0n .hn L?:ee Flmnamng Pl 058 -

7 c. : . -

uew Avdiation Apes. 'Th bl@jﬁlnﬂ platform should

. ta opurpoundsd completely with uh“'%pclo,*ng curb, Lo
L prsvens any Puu¢e99¥ai qn¢*“3g$ f fiuld pﬁaqéﬁ@ suitsids
e ‘ﬁlSﬂLSQZiﬁﬁ SRR S T




f7?7the instaliation of & 2.inch eductor snd a six point fluid:
. shetion manifold. With the éxisting pumps a rate of -

<
<D
§ b
e

X
.m

BRRIRRY ﬂ;Théffloor'wastdir Yy = pﬁooably bémngvmainly.
i ,;attributable to the 1eakage.of the U.O Pp‘inhibitor.;

o . NO« 1 eductor suct1en ni had been modxfisd
.by aTiminatlng the normal- external co-axial drum flushing
~hipple and teeing-in the gasoline wash connection to the
3% £1luid suction line: By this means the whole of- the
" outside of the suction pipe is wetted with T.£.L. on
immersion in a full barrel, and so the uppér end is not
washed clean, durlng the drum flushing operation, since
it is not normal practice or necessary to fill the drum -
- with wash gasoline to its full capacity, - ‘1t was. cbserved
- that workmen handled this Suction pipe on withdrawing it..
from- the berrel midway along its length, so contaminating
their gloves unnecessarily. wWith the standard arrangement -
‘the whole length of the outside of the " ‘suction pipe is-
gomplﬁtelv flusbed wnen waah.gasoline 1s run 1nLo the

1t “Ic:. undex‘stoocl t.hat t.his modiflcatien was mada

to qnablﬁ drums to be evacuated which have tight bungs and.
. have to be .drilled. In this comnection it is siggested :
f\thac such drumg with tlght bunge be- segregated and collected
" in-a bateh (say of BC to 100 drums) and the. tight bungs be’

*removed by a suitable key attached tg an air impact wrenchs
- This equipment will readily remcve the tightest bung:s The
- man perforaing this operation should of course be equipped
“dm full regulation clothing. The bungs may be relubrichtad
with a mi%ture of graphit@ in a soluvion of scap in .
g Jcerino o-wnich 1s insoluble in ;omcLeg,:- .

'vIt is saggested: hat this plent be modﬁrn1sed by

Ceduction of 25 to 30~drums p3r heur could be achiaved
- without incurring an excessive T.E. L. cencantraiion’ In
“Tthe main circulsting lime's The TeEolo cbnccguzaulan ih
_ uhls 'in-}*quia”'nly be 22 to 25-0“5 pcr gallen»;5-

From all points of vie W 1t is rewarded as
taﬁeous to speed up the rate of b?eLalng. Perhaps
iosh important point is the reducition in the length -

me he which thqmgerkm@n arg exposed to tne T,LOLQ‘,
1ano L . T
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- 2 " _}- SRE ' COnsideration might be given to the 1ncorporation‘
' S o the Jet mixing principle t‘
jthe rate of T.E.Ls :

s A slight'odour of T E.u..on the. platform was .
traced to leskage in the eductor’ piping trench=~ This
should be rectiried and cleanaed.4r A g

The Blending.Platform floor was rather dirty.

: ° : No individual clothes lockers were available, and)
- T eld eqaipnent, eg. discarded gloves were being retainedg,
D Blandzng takes plece here with tﬁe main’” circulatlng
’ mep crdcked down to discharge directly through the three:
eductors. It would be advantageous again to modernize =
- this plant by the 1notallatzen ol an educter pump (about
- 150 gepems and 200! head) and a 2 inch eductor and o bled
~ o ‘ witb the circulating pumnp opara ng at maximum output -
viz. 2000 g-P-Re ay this méans a 0 point T .E.L. suchioc
mqn;lgld_could be- 1ns alled with a conuequent reduenisn 2
~in time of blending,.- Agﬁin the jet mixding primciple
mi5ht be CQﬁ%ld@PvQ Ln cannectiun with th&s ﬁronosal,.»z

I* avraed tw@ 2 ingh c&uctar ill ba_supplmaa

. f;eu Q¢ cost fer'xnauall@tlch at Lnia lanu’and’alsg,zhe

.- - ield Aviation plent with guigaba naz 3’at throats to
. o | 81.‘\7(: tne t.a'Du um Gb‘&yu‘ﬁ-,.r.; : : _ B I SR SR

- LA 11 viaw of ?h\ @ hrsma}v l rge qua,ultic

: fyznwom» ‘being “anﬁ1aﬁ at the pre sent time . and tqa
of an inerease in' the: fuwurv, there is always &

tendency Tor the workmen 1o becoms over-familiar

Ll Oy”fah&wno"'hj dg s cammon and, prcﬁath'Lai,

lwr{e quantities ars being handl ed &5 a regules pr

T ibe follewing noves ars offafed oy ;My of 5uidahg
prevendion e - R R
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5.

y ‘It has baen noted thab ToEo Lo Blendlng Qparators
have exhibited high urinary lead excretion figures and .
such a condition should not arise if meticulous attention
is paid to all the details of the otmﬁdiﬂg rogulaticds
‘covering leagd blendlngo-

-

. It is suggested that all personnel responsible
y for auperv glon should revise from time to time the '
regulatioens in force-and see that all requirements are -
BRI NP faithfully followed. The fact that workmen have
< - . "exhibited high lead excretion figures can only be taken
o . as being indicative of some, p0531bly slight but recurrant,
rregularlty, - -

. . . -

I feel that the general standard of housekeeping'
could be improved - especially in regard to the cleanlinesa
‘of floors.and bathrooms. A psycheclogical siandard of
.cleanlln 88 should be set. Individual metal clothe
lockers are essential and these should be “ept scrupulous 1y
clzan and ecleared from all unessontlal equ¢pment = Qoo v
discarded glo ves, gwabs etc.

2

Equipmenty shuuld be m“lnbaaned to a Uimllar dagree
of cleanliness = e.g. drip buckeis showing signs of cauya4
~avination sheuld be discarded and rengwed - swing Jeints -
finvid pipe lins etcu maintained f“ee frcmlle

Saf aty preﬁcdura should be t%blls“sd as
ingtinetive and nol &8 2 821 f““Q&daﬁbo‘ For example.
vorkmen retiring frop the educiicn sres. and removing
#as masks fhou&d alwaye move UP wind and noet L2 o Set
and g Ldvliunru iocality. Also ﬁf T.E:Ls vapour is
ok they should resunz thelr meske or move frem
se obhs i“i“u, ione glso ui‘j.:.i\,i o the clszk
»sbod Lhat this marn might form one of

o @ subjd radng thﬁ PbV810}C“¢wa} contrel. Workmen
N © 7 should bs tapgiat how bo handie thelr g¢9vaq correculy -

padsig or fTingers with Dars hands
of the gloves ana then hold them Dy
: Lahs ¥en should Gc_car?ccu‘; .
ALY 383°vg sucs polnts - by an etpianagAan
the ccmg3n aﬁnmb' engle ~ and in this coanection the
whelogy of nfu.&akimg a prectice of relsying on ithe
ehive clot: ing should de sires CJ. - o, QAVOLIL

3 4 A
;‘,'J AR AL N
. e e g

¢ conteat of gloves {even if ikey A6 probach; with
IPLE the eqpmgmenb which may b Q a.«ménatafo
& s cphwzgcr the unexpected - &-g. itL-was chessrved
ah bhe old Aviailen Ares that drume wers noi Being ”

checkad in :ouéyiqne,
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<*3fThe criterion ta set is 0 NEV&R tﬁ see
fo.L. FLULD, never to get' a SpOu of it on* nretective
_-»clothing,‘ana never to smell i

”LABonArany,f“““"

.

. It is necessarg for the TolEeLio Rnfﬂrenca Fuel ’
Blana;ng bdrette to be inatalled in a prcper venoxlated
The irregular practicde of samnllng drums feﬂ
- laboratory supplies of T.Z.L. 18 Dot 0 be encouraged,
. but that such supplies should bhe coverea by the forward
: Ordeﬂlnw of 11ufe cains .

’0‘
ETHYL FLﬁ;D STOCES. _ o
' d thaﬁ a¢1 £luia of Uabo ez;ain
uld be used up fixsa 51nc@

« - . ) . Lo I».-' 15"’2
' ,Loua Leage La
it hes been agreed Ly
the UK. on a2 sterdis S & JT&uwd} CCDVQ&QIQR of
_QLCCAa wil‘ taua ‘b2 achisved. '

o S ng' A éc; “@uﬂ memorendua hasboen prepared on the
s pertiss = dye canient ehc., £ all V&f&ﬁ&l*“ of fluid

chi heve hean wupwl;ﬁ& from. vime Lo time. This nois
Q 1ncluﬁus d&ta Gn t“e Perre'* mwiﬂbnanCk of the

0
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