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The clinical infoimation on
vas lueh as to indicate at the outeet
very severe “(the men vho dZed worked
he becsmc acutely 111.

in severity until his death.

result of grous

MEXICO

these cases of lead polsonlng
that the expoﬁuré had been
for less than & day before
Arpsrently his illnces developed steadily

“his cculd anly have cccurred as uh@

contact of ithe zhkin with tetrae*hyl lead, or as

the reault of the _nialaxl“? of high concentrations of tetraethyl

lead vapor in tho aly.

situsation. Adal

had teen coxypcsed
known
in the inducticon

The se

to have exl

ho latter, no dcubt, repxaaented the trne
tiocnal infcrmation on the men indiceted that they

scmevwhat to trigthyl lead compounds. This, hove

eves, need not have been severe, and unde:r the conditions that are

tsted, it could not have been & significant facior
of cages of polsoning.

verity of the iead exposure has been cenfirmed DY

the analytical date obteined on the urine and blood of several of

the ezxposed moena.

cannent .

'he aource of the exposure i8 evident from the ana;;tical

These data are attgcheé'hereto. vithout additional

resulis on the aludge, the scale, and tho cloth that was rleced over

, th only openlng
T also are attached.

in the tank éuring a pericd of asrstion. Thece

The organ;e lead content of the sludge wvas high, - much
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ﬁlérger provértion of the orgenic leed in the slulge was tstraethyl

lesd. khethar this wvas there as teiseethyl lead prioxr L0 lhe proe-
longed steam_ng of the tenk cannot be asccrtainﬁd, but there are
at lcast tvc possi?ilit fes. This tank vaa a tlending tank at one
tims. {a) It may. have had Zthyl Fluid introdutsd into it in such
8 mannex» that the latter settled to the bottem of the tank and then
later seeped through into the space teneath the tank. (b) Gr thered¥
may have been a considerable amount of orgsnlc lead selts in the L
sludge, and these may have been converted in part to tetraethyl

lesd by the sticeming process. JIn any ca&se tetraethyl lesd vas

there and tbis ves vaporized into the air LY the steem and partly
remnveé frab the tenk and prartly deposited on the walls of the tank
oy cenﬁenaniicn. In no other way is 1t possible to explain the
rrecence of tetraethyl lead in appreciable concentration in the

sample of scele removed from the valls of this tank, (cf. the toirae
ethyl lead content of the scale).,

Thé result on the soll sample teken from beneath the tank
is of ncvﬁalﬁe in the reécnstruction of the conditions within the
tank, since ihe organic loed content was too lov to have gpécific
significance. | o )

Tha sisniricance of the reaulte ¢n the piece of eloth 13
fatrly cleer, aeap:.te the fact that the charecter of the lead com-
pound dspcsited 1n tba rabric vaa nét determined. Probably most of‘;zi
the lead 1n the air fnat paaaed through the cloth failed to be trapped
by the cloth. Cortain13 this was the case if this lead was in the S
form of vapcrized tetrsethsl lead. At all ovents the preaencs ar L,_
lead in apvreciable coacentra»ian in the aty oscaping fron>the tank Sf}
has been demonstratad. | oA

;na naturo and the' actual aeverity of the lead ezposu*e ef
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_the_vo:#nei_pannaz'be cdete:mined with rrecision. However, it cannot
be zaild that therc are an; nev or hitherto unanticlipaiced factors
that need to be taken into account to explain this case. It was
merely ocne of the series of extraordinarily dangerous tanks that
has come tovour attention. It 13vprecisely this set of conditione
that the_iank-cle&ning regulations are designed to deal with. (The
applicati¢n of these regulations 4id protect the cleaning personnel
in thiavcaae.) VOur,safety personnel must accept the fact that euch
c@éitions are destined to occur from time to time, and that gacoe
line storage tenks in general muat be dealt vwith on the -sazsumption
that such conditions may be encounteved without warning or fore-
movledge thereof .

Despite the proved efficacy of the present vegulations, if
followed, in varding off danger under the conditions that existed in
this tank, this incldent may be regarded s an indication of the need
for a device ithal may varn safety englneers of the existence of high
- concentrations of tetrasthyl lead vapor in the air vithin tenka.
Zvery eifort will be made to develop such & device. Certain ldeas
have baen advenced in this direction and vill.be'explored. Hovever,
it seamn inndvisable &t this time to aequ&inh fleld safety personnel
with this passibility, aince to do so mﬁ&ht suggest that there iz a
t&chnieal 1nadequaoy in our preneat procedure. end that no humen
fault could be blamed for this episede. The fecls are to the contrary.
“his unh3993 affair vas &hs ﬁ‘rast rosull of & misteke in judgment,
snd a fallure to follov varbsl end written instructions. Our efforts
in the development of a_techﬁieal device or-the'typa referred to,
should not bé permitted to take the burden of reaponsibilltj for
sound juﬁgmegt {rom the shoulders of safety personnol, but rather to

KE 0021401
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auppleusn£ suéh 3udgnént by technical data when it 1s possidle to do
80.
Signeds Kot 7(4//‘@\

Obﬁ“t Ae ACBOB, e Ling
Medical Director




©TANK I'EPAI:ING ACCIDFRT - CORTIMENTAL OIL COMPARY
| ALSFEIA, EEW MFXICO

This tank was cleaned by — as contractor for .
the Contlanental 0411 Company on Hovember 27, 1744 = ﬁcvember 9,
1344, and observed by Hr. Leningten, Ethyl Corporation safety
ropresentative. According to the mansgement and Mr. Lenington &ll
safety precauiions were observed 1n the clesning operations, ine-
cluding complete changes of olothing, air-line mesks, gloves &nd
boois. Daths were iaken by all workmen at noon &nd in the evening.
¥Four men entareﬁ the tank in the c.léanmg operations and apparently
the entire procedure was reguler and sccording *._o' safetly regulations.
As evidence of this is the fact that cnly cne of the men vhe helped
¥ith the tank cleaning developed any signe of {1l1ness, and that

these occurred in connectlon with the repalr work in vhich he
aaslsted.

The sludge vas put in a plt locsted about twelve feet
from the manhole, vut ae the work progressed, it was found necessary
to dig & long trench to hold the sludge s the fluid portion did
not drain readlly into the g ound duae to the type of zoll. This
sludge remained uncovered t‘er- tvo days a.nd subasequently 8 questicon
arose gs to the pasaibxlity thm. vapcra f'mm this source had
entered the mnk. theroeby p“oviding ttm cxposure experienced by the
repair men. This, obviocusly, i3 & most unlikely explanstion of the
lattier exposz;re., 7he siudge vas not covered immediately because of
shortage of help.

The tenk ves stesmed on the nights of Kovember 29 and 37,
and Tecember 2 and durlng the Cay and night of December 5. Wet stean

KE 0021403
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beling made zeacy !

MES> o conoreto.

'?hiu wter vas drained through a

hole madle in ‘e ‘ot cm of the unk,_nt the edge, en there vas no

“he tank rminadls e ?0 until Decemmber 9, five days
the conorete bottom was poured. “here

vas come questien aa !‘-o ‘h@tber 8 nev steel bottom was to be

ins:alled or & layet of encrete poured over the leaky tottcm vwiih
wae Ldea of putting a mt«ll bottom over the concrete la“er. .L.G,
by the vay, would erente & situetion that vould pake L. muoasilblo

1o clean the 'bot.em. m-. Lenin;:ton tntformed the super! dent that

oir velding or other hot work ves to Le done on the Loiicm, 1t would

have to be sand blnated and & side sheel remcoved. “his was COn=-
sidered too mwszve an undertaking. Lhe sujerintendent siated
that m-. I..eaington approved the pouring of tho ccncrecte without

spaciﬂ_’pre_eauticne after the thorough steaming and testing for

vapcrs’,“anddeclaree it safo from that stendnointi.

f» bL. lenington left for anot*xez' tenk cleaning and later in

the veek vent to Pallaz to help Mr. Je')ffa vith the army school

boipg ccnducjtcd there at the t.ime ’ie vas fmiahing there and on

'his wey back to Amasilio uhea the mw:-t on the trouble at :mteaia

vas received:. He other sm’eyy_representative cf’ the Cor«orataon
van preaent..‘ Kr. wmgtoa. by tha vay, told me he had ¢iscussed
uhiﬂ particular tank angd the pouring cf the concre’ce on zh\maday,
i velleve, &t Dullas, w 1th Mr. Ball vho, 80 L@ning.oa *agorw. said -
he could we nothmg weng v&th the procedure. |

'“ha Ccan‘.inental 011 Cmpwy fmanx dea&ded_ to em;}}.oy
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conorete on the bottom, and Mr. - vas given the contract.

Five days had elapsed since the steaming, dut the refinery safety _
man made three different tosts on the tenk and reported 1t gas freev |
for open vorking and¢ sefe from the viewpoint of @xploaiva.mixtnres.

':‘ho contractor had a totsl of (13) men working ro:-ﬁvhim.
This number mm” six aexioans.’ At some time during the dey all
of thoae men vitn the exception ot‘ one vere in the tank. vome,
hovever, vero inside only mentarnly, help&na shift the trough or
doing other work for & short time. The group of Mexicens spent thelr
time in &nd oht -~ at times shovelling gravel and operating the
concrete mixer. "

':‘he‘; actual vorking arrangement consisted of & small motor
generator sutside the tank for current for the light, and a small
concrete mixer set up on blocks at the Whole, with a trough about
six feet in length éandins through the manhole into the tanik. Ihe
conereie was dumped into the trough and moved aleng' inte the tank
from the &ma..de end then &mtributed on t:he inst de &8s the bLottom
vas lotd. lr. PR, vho vecame vielently 111'and succumbed, vas
the worker who folloved the edge of the concrete, pushing, pullmg
and levelung M: about the %ottom and. as- I underatand » vorked very
hard. Othera m me tank moved abouf, to and frem the manhole.

By ncvon good progreas hsd been MG after appmximately

* four hours of vork in the tank. MHr. ‘ felt vesk end unsteady,

but continued to work the remainder of the day. He oomplained to

r. Il at noon, ™o vaan't feeling too good." Mr. _—

another vorkman. becamo somewhat i cit noon and during the after-
neoon vorked ox;taide of the tank. ?ha ozher men vorked as usual

tharoughout the afte:noon in amd out,‘o: \_the tank. By evening 8.3 of



8.

¢he tank tottom hed been instelled. From what I could learn no

skin contaot waé mscie with any porticn of the inside of the tenlk.
As the vork progmoﬁed rmore and mre of it was done on top of the
conorete with 3me excepiion of Hr. ‘ \mg worked on the tank
flcor part of the timo.. After finishing vork in the evéning the
men vent to their hoaés, some living tveni;m miles sway in the town
of Baggerman, Nev Mexico. The Mezicans lived nearby Artesia and
in the surrounding éountry-.- -

7ank vas blending tenk #15

fa"nis_s‘ tenk 18 a ewall round top tenk of 13,u30-bbl. capa=
city appmxim&tely éixt§ féét in dimter. There is & manhole
opening nesr the bottor 25 inches in dlameter and a vent on the
roof & inches in di lameter ond & gauge hateh aprroz_wzately & inches
in dismeter. Qn the t&m: d;trectly cgposita from the manhole there
vere two openings about & mchsa from tne floor - one 4=inch and
the other & o-inch cgaa.ag *"’ma% 'eare ma g8scline line op eniagé
and the linces were d scmcaeﬁi am& wlanked off. There was ne
menhiola omn..ng in »lm roor. | }

"!m above vere ttw onla' epeaings tar vezz;t-lation izzto
the tank and no siés J:eet waa rmveﬁ during the pouring of the

b

_ conorete which ms a,,pmx.;mtely 83% c:w.glet&d, leav ing about %

cublec y& 133 stin Lo be pau'»ed tu omplms tha Job. "‘hmu&h one
of the amll aasclme une openinga at the bmtem of the tenk a
compreased air hoae was mtmduaed and it mpylied air from the
compressoy in anather ;art gf tlw mrmery and Was m opex%cm |
vitile the men worked.

“KE _o_p ‘2,1--4,0_,6 ;
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Zelative to the bottom the superintendent of the refinery,
the ccn:ractorianﬁ Mr. Lenington all state that it hed no lkrga
holes or oganinsa in it. The contractor saw & fev (three or fcur}"'
holes the size of a pencil,but it uculd be ratliey d¢rricult to see
cR0 opeuings ap the underlxing soil would e the same color, and
there might have be&n.many fine holag. &ha bottom was springy vhen
valked on vhich would allow aettliég vhen heavy concrete was
applied. ‘ ' A

It 1a¢gngsible, of course, that there vere-larger holes
than those dea#ribed, end it is'posalble»that sludge was present
in considerable quantity under the tank on the ground. The charace
ter of the soil, as mentioned elaawheré, ves such that it wvas not
readily penetrated by the sludge and therefore the apsence of
vetness arcuwd the edges of the tank, on the ocutside, does not
prove that thero wea nct 8 éonmiderabla quantity of materlisl under
the tank There waa. in feot, a apoﬁ of watnesa, sbout six by itvelve
inches on one side of the tank.

A3 Lo spiking of thia tank in the pest there is no hise
tory. it is an old tank. 1n service ﬁ number of years and addie
tionel leald may have be&n Lnirvduoed direetly into the tank &%t
acmet*me or ether.‘ The suparintendcnt said it had never been done'

to his kncwledge. Kovever, in reeent ya&rs. there heve teen three

:’sugerintendcn.s in charge of this vef*ne.y.

F@s vogsible ;cuﬂce of aeea

There vas scme queat$cn at thc outaot By ta lead bveing
the causat 1v@ faoﬁcr in thgse cazes decause of the rapidi*y of the
onsel of a;mpaama, Fovever, as tho 111neaa prograsaad, it was

apparent that it vas lesd 1n»oxication and an atilempt vas macde to
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fmd the wux-ce of 1ew.
o ’”‘ho boutcm of the tank m {‘oux-firtne covered and could

not bo aean bnt Sr. Gilllespie, the refiaary anpormtendem, Br.

. the contractor, end Nr. megtcn an.d there vere ne 1ar:3,e

holes in t.he bottam. . gl aaid he eav three or fcur amall
hclea about the slze of a lead penei.l: b!r. Gillespie s&id it wcmld
nold a vater botica of four to six inchea fox- a cmuple of months
but ainca the soil ellcows poor absorption ax:ci aszaage as ot.served
in the sludge pit, it vwould be maslbla fcr fluia to poeke:: beneath
the bottom. Arcund the adga of the tank in only one plece vas
there e.ns' significant volting of the soil from the leaky bvottonm.
However, the interval of five q.f}a:,*s betveen the hot stesming &nd
the ccncret;mg csuld' allow vaporiamién. of the contents bvelow the
Sottom. Cn the other hand, cne might expecl some gesoline vapor
to be in the tsnk also but 1t téated gas {ree or 'vithm safe limits
tefcre work }vas begun. This céuld be explained. by the vater bctmza
vhich the superin vendont zald was always kept in the tsnk vecause
of the-leaky bottom so gesoline may heve been kept out of the area
urder the mnk sufficiontly o give ena thia viature.

The bc*tem in this tams: waa sprmm vhen mlked on and
the heavy cmswte on the boatm oy h.am ‘been a factor 4n puahing
up any trappe& belg;v through tzze .halez remaining in the floor ahesd

) of the »zonc*'eve.

In l-wht of the ’&ct that aoaw of um nen in the tank
gmmmﬂ of irrltated oyes &nd “running noses,” I tried to find
a sowrce of 6:73 triethiyl aalt.s. This would mAinly have to come
fém the sides, since the bottem vwss wet or damp. _Frw pwvibua
£indings con sides of tanks I questiomed this, but thought the aiv )
bloving from the hose into tho tank mey poesalbly have set up circular

-~
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motion looéMg up some duﬁt'rxvoﬁthé sides tb sccount for the
above symptoms. | | | | |

In checking into the sir 1ine blowing into the tank 1t
was turned on with the valve half ‘openad as no one seemed to know
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
ve seen cminé out of the vents on top-»—-maai’g:ly from the moisture
from the concrete. & plece of cloth was obislned at the stors and
faslened over the manhole and alloved to remalin there three and a
half hours with the ailr valve haif open. This vas removed and
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 disclose scme 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 |

RE 0021409
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the nouﬂumunww cﬁ. noﬂvmuw » ADr. aougn»uv »Zam»? Few Mexlico., -

Urire 1 : Blood .
Rame - {Analysis (VOlume {mz. ru/L. | AnB17ais |- LeCCTORTATHLE — DITHIEERg = ~~ """
Bumber pil. |TF7 TOUTH Rumber {AEEMLimg. pb/10o g- gt Mg FB/107 g,
b {aaa-69%9 | 9v 6.80 1o ,,.
' - | Yire 0050 | 7.8 0,128 | | 13.2 0.12
W ea-oonr oo | ouS0 | hiA-GoB 156 | ou0ss
G aocossehoo | sz fusecso | 129 owes |18 | s

* 3pecific gravity not taken, but urine was colorlese indicating dilutlon.

Qomples couwsogn» 1a-1h-k%
(a&bau mwoas_&” 12018-%4
Samples Feported: 12-29.44
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