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The clinical infoimetion on these cases of lcad polecning
vas :uch as to J;ndlcate at the ocutset that the exposufe had been
‘very severe ( lm men vho died worked for ;eea than & ¢ay dbefore
he becsmo acutely 111. Arpsrently his illnces developed steadily
in severity until his death. “his could anly have cccurred as \.he
result of grous contact ©i lhe skln with tetrae*hyl lead, or as
the result of the inhalatlon of high concentrations of tetraethyl

lead varor in tho aly ) “ho lalter, no doubt, repx-aﬂented the true -A
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situaticn. Additional infcrmation on the men indiceted that they

hac teen exjposed scmewhatl to triethyl lead compounds. This, hov-
ever, need not héve been severe, and under the conditlons that are
kncwn to have e:&..sc.em, it could not have been & s..gnif’ cant faclor
in the inductlon of cages of polsoning. _
The severity of the iead exposure has been cenfirmed by
the analyjtical date obteined on the urine and blood of several of
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the ezxposed nen. These data are attg.cheé 'hereto. without additionel
comzent . o S
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"he aource of the exposuro i8 evident from the anaytical
resulis on the aludge, the scale. and the clom that vas pleced over
‘ the only openlng‘ in the tank during a pericd of serstion. These
T also are atmched. * |

The oraan*e lead content of the sludge vas high, - much
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» in fact than such sludges gonerally are. Furthermore the
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héger proportion of the organlic leed in the sludge was tetreethyl
eed . %hetﬁer this was thiere as teiseethyl lead prioxy 10 lhe prow
longed steaming of the tenk cannot be ascertained, but there are

at lcaat tv§ poesi?ilities. Thia tank waé‘a tlending tenk at one
time. {a; It may. have had IZthyl Fluld introduced into it in such
a manner that the latter settled to the bottem of the tank‘ang then B
later seeped through into the space beneath the tank. (b) Or there .

may have been a considerable amount of orgsnic lead selts in the
sludge, and theme may have been converted in part to tetraethyl

lead by the stceming process. In any c&se totrsethyl lead vas

there and tbis vaes vaporized into the air Ly the steem snd partly
removaé frah the tank and prartly deposited on the walls of the tank
by condenaaiicn. In no other way is 1t possible to explain the
sresence of tetraethyl lead in appreociable concentration in the
sample of scale removed from the valls of this tank, (cf. the tetra-
othyl lead content of the scale).

Thé result on the soll sample laken {rom beneath the tank
is of ne.#alﬁa in the reécnstruction of the conditions within the
tank, since the crganic loed content was too lov to have gpécific
significance. | | L ) | o
Tha signiricance or the reaulte ¢n the piece of ¢loth 19 |
iairly cleer, ﬁeep&te tha raet thaﬁ the cbsmaeter of the lead cam- 't;
pound dapcsitec 1n tba rabric vaa not determined. Probably moat of:;?
the lead in the air that paaged through the cloth failed 1o be trapped
by the cloth. Cortain13 this vaa tha case if this lesd was in the
form of vaparized tetraethyl lead. At all ovents the preaence or L,_
1aad in apﬁreciable ccnaentratian in the a‘r oacaping fron>the tank 5 

has been demqnstratad.
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_the_worknei.canncz be dete:mined wlith rrecision. However, it camnot
be zalid th&t‘thera are an; nev or hitherto unanticlosicd factors
that need tcibé taken into account to explain thls case. It was
merely one of the series of extraordinarily dangerous tanks that

has come tq ouy attention. It 1svprecise1y this set of conditions
that the_iaakpcleaning regulations are deaigned to deal with. (The
applicaticn of these regulations 4id protect the cleaning personnel
in thiavcaae,) 'Our,safety pereonnel muat accept the fact that such
cénditions are destined to occur from time to time, and thet gacoe
line storage tenks in general must be dealt vith on the -assusption
that such conditions muy bs encounteved without warning or fore-
xnovledge thereof .

Desplte the proved efficacy of the prescnt vegulstions, Af
followed, in vearding off danger under the conditions ithat existed in
thies tank, this incldent may be regarded a&s an indicaticn of the need
for a device ithat may warn safety englneers of the exlztence of high
.concentratiegs of tetrasthyl lead vapor ﬁn the alir vithin tanks.
Zvery effcrt:will be made to develop such & device. Certain ideas
have haen advancea in Lbza direcetlion and will be explored. Hovever,
it scemn inadvis&ble &t this time to aequainh field safetly personnel
with this pcssibility, aince to do so &wght suggest that there iz a
t&chnical 1nadequaoy in our preaant praeedure, end that no humen
faglt ccnld be blamed for this episode. The facls are to the contrary.
S“his unhappy afy falr vas &he ﬁ‘rect rosull of & mistake in Jjudgment,
&nd a fallure to follov verbal end written instructions. Our efforts
in the development of a_techﬂical devioe or-th@vtype referred to,
should not bé permitted to take the burden of responsibility for

sound juﬁgme@t {rom the shoulders of safety personnol, but rather to
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anppleucnﬁ such 3udgm€nt by technical dats when it is possidble to do
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" TANK IEPAI:ING ACCIDFRY - CONIINENTAL OIL COMPARY
| ALSEEIA, KEM MFXICO

This tank was cleaned by SRR o cootractor for .
the Continentel 011 Company on November 27, 1344 = Hevember 29, -
1344, and observed by Hr. Lenlngton, Ethyl Corporation safety
representative. According to the»m&nagcmﬁnt and Mr. Lenington all
safety precautlions woere observed In the clesning operations, in-
cluding complete changes of clothing, air-line mssks, gloves &nd
boois. Daths vere taken by all workmen at noon &nd !in the evening.
Four men entereﬁ the tank in the cléaning operations and spparently
the entire procedure was regulsr and according ;o'aafetg regulations.
An evidence of this !s the fact that cnly cne of the men vho helped
with the tank cleaning developed any signs of 1llness, and that
these occurred in connection with the repalr work in vhich he
agslated.

The sludge vag put in a plt located about twelve {eet
from the manhole, but as the work progressed, it was found necessary
to dig & long trench to hold the sludge as the fluld portion did
not drain readlly into the gfaﬁﬁd due to the type of solil. This
sludge remalined uncovered tof tvo days aﬁé subaequently & question
arose gs to ths possiﬁxlity thas vapora from this acource had
entered the tank, thereby p”oviding tha exposure experienced by the
repa;r'men. This, obviously, iz a moat unlikely explanstion of the
latier exposgre.. 7he siudge vas not covered immediately because of
shortage of help.

Thegtank vas steamed on the nighia of November 29 and 3,
and Tecember 2 and during the day and night of December 5. Wet stean



s fact accoum;ed fou

pnaenoq of abotrt Hml rallcns of .quéous ccndcmsate tn the
Oves -the bottom vhen 1t vas
being made :eacy . oOT concrete. 'rhiu veter vas drained through a

hole made in tue hoticm of the unkf_t the odge, @8 there vas no

vaier d:aw—d’"i . .
"he tank remained las :fabovc until December §, five days
af'ter the last ste&ming,

was come question as !‘-o vh@tberh nev steel bottom wes to be

conorete bottom vas poured. “here

insialled or & l&yez‘ of eenex-ete poured over the leaky Lotltcm wiin
a6 fdea of putting ahmul bottom over the concrete la cr. .1 G,
by the vay, vould ereute a situetion that wvould make L. impossiblo
to clean the bOttm. 81'. Lenin::ton tnformed the suverin.cndient that
Cif veming or other hot vork ves to te done on the Lolicm, 1t would
have to ba sand blaated ané & side sheetl remcved. This was cone
sidered too mws:.ve an undertaking. Lhe superinlendent siated

that ﬁr; 'Iﬂaington approved the pouring of the ccnerecte without

apaoiﬁl‘ preééuticne after the thorough steaming and testing for
vapcrs, and declared it safo from that atendpoint.
bi:' lenington left for another tenk cleaning and later in

the veek went to Pallaz to help Mr. Jeppe with the army school

§ being ccnducted there at the t.ime ’ie vas fmiahing there and on
:1, his wvay back to Amasrillo uhem the zew:'t on the troutle at Awteaia |
g vas receivwz. e other sm’eyy_representative cf the Cor«orataon

\{1 vas preaent..‘ M. wmgtoa, b:i tha vy, told me he had éiscuased
b

uhlﬂ particular tank ang the p@uring cf the concrew on muraday,
I pellieve, t’:t Deiles, with Mr. Bau vho, 80 Lenzng.nxz *agorw, said -
hae could aee ncthing urong vlth the procodure.
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concreote on the bottom, and Mr. - vas given the contract.
Five days had elapsed since the steaming, dbutl the refinery safety

man made three different testé oi: the tank ‘and reported it gas freev |
for open vorking amd sefe from the viewpoint of e»xplcaiva'mixtnres.

'rho contracior bad a zctal ‘of (13) men working for‘/'him.
This number tnoludes six Moxicans . At seme time during the dey all
of those men vitn the exception ot‘ one vere in the tank. vome,
hovever, vero inside only momentarilly, helping shift the tréixgh or
doing other work for & short time. 'fhe group 6:‘ Hoxiceénns spent thelr
time in &nd oﬁt -~ at times shovelling 5:#3@1 and operating ihe
concrete mixer. "

':‘hel actual) vorking arrangement oemisied of a small motor
genaerator cutside the tank for current for the light, &nd a small
concrete mixer set up on blocks at the xﬁanhole, with a trough about
six feet in length éxtonding through the manhole into the tank. ihe
conoreie was dumped into the trough and moved alung—,. into the tank
from the éuaas.da end then distributed on the lnside ss the bLottom
vas 1&16.1 ﬁr.‘. who 'bée&me vi#lsntly 111 and -auccumbed, vas
the worker who folloved the edge of the concrete, pushing, punmg
and levelling 1t about the bottom and. a& I underatand, vorked very
hard. Othera m me tank moved about to and frem the manhole.

By noon gcm’: PrOEreEss had bm mﬁe af ter approximately

* four hours of Work in the tank. Mr. ‘ felt vesk end unsteady,

but continued to work the x'minder of the day. He oomplained to

Mr. _at noon, ™he wasn't reelmg too good." ¥r . Y

another workman. became somewhat 113. ut noon and during the after~
neon vorked cut taide of the tank. ?ha omer men vorked as usual

Thavatlernemit 2ha AFPTA*NAAT I1m and At A e fanly., v osuontng rf aAf
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che tank tottom had been installed. Froe vhat I could learn no
skin contaot vee mcie with any porticn of the inside of the tank.
As the vork prégfesﬁed more and mors of it was done on top of the
ccnorete with jm«:‘e'mepw.m or kr. fE who worked on the tank
flcor part of the time .. After finishing vork in the evéning the
men vent to their hoaéa, somo living tveni;m miles away in the town
of Raggerman, Nev Mexico. The Mexicans lived nearby Artesta &nd
in the eurrounding éountr'y.- -

Tank vas blending tank $15

?mg tenk is a emall round top tenk of 13,u30-bbl. cape=
city approximately éixté féét in dimter. There is & msnphole
opening negsr the bottoxk 25 inches in diemeter and a vent on the
roof & Inches .n dl a&eter- and & g&uga hatch a;:rroz.mately & inches
in dismeter. ‘03 the t&m: direatly cgposita from the manhole there
vere two openings about & mcheé from me floor - one 4=inch and
the other a C=inch cgem.ag *"’!waa 'eere zlm g8s0line line op enmgé
and the lincs were d semcteﬁ amx ulanked off. There was no
menhiolas omne; in a.im reor. | ,

"!m abave were the ‘anla' opening,s tar «eazt-lation into
the tsnk ana no siée ahegt vaa rmve:& éuring the pou ring of the
_conerete wmch ves a,,pm;:;nately 83% c:wgletad, le»av ing about, 4
cublic yo ﬁs stin 1o be pcu'»ed tu omplem t&w Job. ”‘hmu&n one
of the mu e;aselme ltmc apenmga 3 me bottom ef the ta.,nk a
compreased air hose vas mtmduaed and it wpylied air from the
compressor in another part of zhe reflner:y and wag m opex%cn

whi 1 .
le the men worked U AN91A0EG
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felative to the bottom the superintendent of the refinery,
the ccn:ractbr%anﬁ Mr. Lenington all state that it had ne lkrga
holes or opanings in it. The contractor saw & fov (three or fcur}"'
holes the iiseaot a poncil, but it vould be rathey dirricult to seg
acme openings as the underlying soil would be the same color, &nd
there might have be&n.ﬁ@ny fine hoiag. She bottom was springy vhen
valked on vhich would allow aettliég vhnn»heavy conorote was
applied. ‘ ' A

It iacgngsible, of course, that there vere-larger holes
than those dea#ribed, end it 1s poseible that sludge was present
in considerable quantity under the tank on the giround. The charace
ter of the soil, as mentioned elaawheré, vas such that it wvas not
readily penetrated by the sludge and therefore the absence of
vetness arcund the edges of the tank, on the outside, does not
prove that thero wea net a éonmiderabls quantity of materlsl under
the tank. The:e vas, in fact, a'apoﬁ of wetness, sbout six by tvelve
inches on ano side of the tamk. . |

43 toO spiking of thia tank;ia the pest there Iis no hise
tory. it is an old tank. 1n service & number of yeara and addie
tionel leald may have he&n Lntrwduaed direcﬁly into the tank &1
acmet*me or ether.4 The superintendcnt said it had never been done'

to his kncwledge. Kavever, in reeent ya&rs, there have teen three

:’sugarintendcn.s in charge of this vefines ¥.

F@: togsible ;cuﬂce of deed

There vas some queat$cn at thc outaot 8y ta lead bveling
the causat 1v@ faoﬁcr in thgse cazes dbocause of the rapidi*y of the

onsel of a;mpaama, Fovever, as tho 111neaa prograsaad, it was
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fmd t.he saux-ce of 1ea.d . ,
| "‘ho bo tom of the tank m foux-firtbe covered and couldk

not bo seon bnt Sr. Glllesplie, the retinery super mtendam, Wr.

g 7 tb.@ centmctar. and MNr. megtcn aeld there vere ne hme

holes in me bataw. - Mr. _ aaid he aav three or fcur aman
hclea abcut the slze of a lead peneil: b!r. Gillespie s&id it would
nold a vater be%: tem of four to six inchea fox- a cmxple of months
but ainca tlze soil allows poor abaorption ax:ﬁ ammags as ol.served
in the sludge pit, it vould be melbla fcz- fluia to pocke:: beneath
the vottem. A&rcund the edga of the tank in only opne plece wvas
there ans' signifioant velting of the soil from the 1eaks' tottonm.
Bmver. the interval of five da;s 'beween the hot steaning and
the ccnereting could allow vapor‘.amion of the contents Lelow the
Sottom. On _me other hand, cne might expecl some gssoline vapor
to be in the tank also bu; 1t tested gas {ree or vu.hm safe limits
tefcre work }vas Legun. 'ia“his céuld be explained. by the vater botiom
vhich the superin vendent zald vas always kept in . the tank Lecsuse
of the-lesky bottom so gesoline may heve been Rept out of the area
under the L&nk sufficlently to glve ona thia pieture.

The bottom in this taak vaa syriagy vhen s-alke:i on e.nd
the heavy cmcwte on the boatm oy tmve been a factor 4in pushing
up any trappe& belgv through tzze ‘halez remaining in the floor ahead

) of the concv'e»e..

_ In l..wht of the *"&ct that aoaw of um wmen in ithe tank
complained of Arriteted eyes a&and “running noses," I tried to find
a source of dr3 triethyl salts. This would mainly have to come
fém the sldes, since the bottcm wes wei or damp. _Frw pr&vibua
findings on sides of tanks I questiomed thim, but thought the air

R o . B oA T
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motion looéening up some duﬁt'rxvoﬁthé sides té account for the
above symptoms . |

In chscking into the sir 1line blwing mto the tank 1t
was turmed on with the vaive half openad as no one eeemed to knov
vhere it wvaa set during‘the vork in the tank. In a short time air
vas moving out of the manhole, and »n-m ‘the outside, vapor could
e seen cminé out of the vents on top-»—-maai’g:ly from the moisture
from the concrete. A plece of cloth was obtsined at the stors and
fastened over the mamhole and alloved to remain there three and a
half hours vith the air valve haif open. 7This vas removed snd
folded to keep the exposed part t-cxgethgr and placed irmediately
in a paper beg for anelysis. A control plece of the same cloth
vas kept. This would only dilsclose scmme lead vapor in the tank,
but when done most of the floor vas covered. |

A semple of the sludge from tne taz;k waS obta...ned from

the sludge pit, and a sample of scale from the side wall of the
tank.

L. d. Schradin

Jrnuary 25, 1545 |
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Ssmples of urine &nd blood recelved from men involved in cementing botten

the Continentsl 01l Compeny, .(Pr. Fehradin) Artesis, Few Mexlco.

E B " Urirve Blood
- Rame . iinaiysis |VOlum® |me. Fu/L. | AR8178L8 | ECCUIORTELHLE .
e Eumber {Ml. Ter ST Rumber *Eiéggt Ag. Pb/lu0 g v”g:
PP  |::4-6959 | 9 0489
ol BiRe1050 | 7.9 5125 | 13,
W [oaesos7 Joo | 0.80 | haaecusd | 1s.
R |::a-59:50 oo 313 fumecos | 125 | owss. | 1w

~ * Specific gravity not taken, but urine vas colorlese

tndieating dilution.

Qomples Collesteds
Semples Pecelved?!

Semples Feported!
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« %otal lesd in xylel extrast (1d g« o8 lad) o o SL.0 mp.
land in xylol exirsol folloving treatment with $55 KN O » 37.% me.
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idmingry aleohol tresrwanil vas eliminoted in thiz cose.
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